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/,_/f Foreword

The 1968 Minerals Yearbook provides a record of performance of the
world’s minerals industries during the year of review, with sufficient back-
ground information to interpret the year’s developments.

Volume I-II, Metals, Minerals, and Fuels, contains chapters on the metal,
nonmetal, and mineral fuel commodities essential to the domestic economy.
In addition, it includes a general review chapter on these industries,
a statistical summary, and chapters on employment and injuries, and
technologic trends. :

Volume III, Area Reports: Domestic, contains chapters covering each of
the 50 States, the U.S. island possessions in the Pacific Ocean and the
Caribbean Sea, the Commonwealth of Puerto Rico, and the Canal Zone.
This volume also has a statistical summary chapter, identical with that in
Volume I-II, and a chapter on employment and injuries.

Volume IV, Area Reports: International, presents the latest available
mineral statistics for more than 130 foreign countries and areas and
discusses the importance of minerals to the economies of these nations.
A separate chapter reviews minerals and their relationship to the world
economy.

The Minerals Yearbook is the most comprehensive publication of its kind
available, and the Bureau will continue its efforts in the years ahead to
increase the Yearbook’s value to its many users. Toward that end, the
constructive comments and suggestions of readers are invited.

Joun F. O’Leary, Director
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Minerals in the World Economy

By Edgar J. Gealy ! and C. L. Kimbell 2

The rising trend in the world use of
mineral commodities continued in 1968.
Production of almost all minerals moved
upward, many to record high levels. Indica-
tive of the rapid expansion of demand for
minerals was the record set by the global
steel industry. Beginning about 1946, the
modestly rising world output of steel turned
sharply upward and has sustained the new
and rapid growth rate almost consistently
ever since. In 1968, world steel output
reached 528 million metric tons, over 35
million tons larger than in 1967.

The increase in this single year ap-
proached the total steel production of West
Germany, the fourth largest world producer.
The annual increase in 1968 was consider-
ably greater than the yearly average re-
corded for the previous 5 years. The impact
of such an increase on world mineral re-
sources can be judged by translating the 35
million tons of steel into crude mineral
terms. This quantity of steel represents
roughly a similar tonnage of coal for coke,
about 55 million tons of iron ore, 6 million
tons of limestone, and perhaps 2 million tons
of alloy metal ores. In addition, the in-
creased production involved an incalculable
quantity of energy absorbed in the refining,
transforming, and transporting phases of
the industry. While steel serves as a prime
example, virtually all major mineral com-
modities have followed a similar pattern of
growth—some, such as aluminum and
petroleum, more pronounced than others.

During 1968, the problems relating to
the production and distribution of crude
petroleum that resulted from the Arab-
Israeli war in 1967 were fairly well ad-
justed. However, continued closure of the
Suez Canal meant that crude oil supplies to
Europe were forced prematurely into other

transportation channels. The move to larger
tankers, underway before Suez was closed,
was accelerated and the Middle East crude
pipelines terminating on the Mediterranean
were used to near capacity. A further com-
plication to European oil supply was the
Biafran secession which sharply reduced
production in Nigeria during 1968. Toward
yearend, there were indications that Nige-
rian production was moving upward again.

World trade flows in crude petroleum
have shown a fairly stable pattern over the
past few years among the three major
importing areas with the greatest shift
coming in the growth of the Japanese
market as shown in the following tabulation:

Share of total

Importing area (percent)
1966 1967 1968
‘West Europe________ 50.1 50.5 50.3
United States_ 15.7 14.6 14.5
Japan______ 12.1 13.5 15.0
Other____ 22.1 21.4 20.2
Total ____.____ 100.0 100.0 100.0

Source: Statistical Review of the World Petroleum
Industry for 1966, 1967, and 1968. The British
Petroleum Company, Ltd.

On the supply side, the changes in the
source of crude oil moved in trade have
been somewhat more significant with only
the Middle East demonstrating stability
despite the problems of war and transporta-
tion within that area, as shown in the
following tabulation:

1 Assistant to the Chief, Division of Inter-
national Activities.

2 Physical scientist, Division of International
Activities.
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Share of total
Exporting area (percent)

1966 1967 1968

50.8 51.0 51.0
19.5 18.5 16.7
12.7 13.2 17.1

6.3 6.0 5.5
10.7 11.8 9.7

100.0 100.0 100.0
Source: Statistical Review of the World Petroleum

Industry for 1966, 1967, and 1968. The British
Petroleum Company, Ltd.

The Vietnam war continued to impose
its abnormally high demand upon mineral
materials and the United Kingdom em-
bargo upon Southern Rhodesian trade per-
sisted throughout 1968. The resilience of
the world mineral industry was documented
by the ability to adjust to these events and
to continue to respond to increased demand
with increased output. In total, the world
in 1968 did not suffer significantly from
major shortages of mineral supplies.

Consonant with the growth in the world
use of minerals has been an increase in
exploration and development activities. In
the exploration field, new techniques are
constantly being sought, devised and put to
use. In 1968 the United States, in apprecia-
tion of the potential for resource develop-
ment offered by earth-circling satellites,
was looking forward to the development of
the Earth Resources Observation Satellite
(EROS) program. Essentially, the pro-
posed satellite would not be devoted
specifically to mineral resources but to the
vast array of natural resources. Photographs
from space have already indicated the
possibilities for discovering areas of poten-
tial mineral deposition. The aim of an
EROS program would be to use the newer
techniques such as infrared photographs at
specific angles to the earth so that resource
interpretations can be more productive and
meaningful.

Noteworthy additions to mineral re-
sources in 1968 included phosphate deposits
in India, copper deposits in Panama, and
the extension of the oil discoveries on the
north slope in Alaska. While these were
spectacular, they are difficult to pinpoint
exactly in a time frame. Furthermore, over
the years, the more newsworthy additions
to economic mineral resources probably are
not nearly as significant to the world
resource posture as the cumulative effect of
the small, almost unnoticed additions and

discoveries which occur on a day-to-day
basis. However, the proving of the billions
of barrels of oil in Alaska was of such
magnitude as to affect the policies and
plans of countries and companies interested
in petroleum all around the world.

The heavy demands for ‘mineral mate-
rials, the increased capital . investment
needed, the rising cost of finance, and the
general problems of inflation apparently
began to have an impact on world mineral
prices in 1968. The cost of delivered petro-
leum, particularly to West Europe, was
significantly higher after the adjustment to
the Middle East war. Relocations of supply
to higher cost crude oil, longer transport
routes, and rescheduling of refinery produc-
tion all contributed to the increased cost.

Among the nonfuel minerals, world prices
are always moving in different directions on
a commodity-by-commodity basis. However,
in 1968, the pattern of change appeared to
be definitively upward. Essentially this was
a continuation and a firming of the trend
evidenced in the past several years. Among
the major industrial minerals, those exhibit-
ing the greatest price increase during the
10-year period to 1968 were copper and
phosphate rock; iron ore and insulating
materials were among the few commodities
which declined in price during the period.
With the exception of petroleum, prices of
other mineral fuels were relatively stable
through 1968.

Although 1968 was a relatively quiet
year in terms of political and policy changes
on the part of nations and international
organizations, there were some events and
changes of worldwide importance. The
United Nations continued to sponsor re-
search for mineral anomalies in the devel-
oping countries. These activities have been
responsible for the uncovering of several
new mineral finds, perhaps the most viable
in an economic sense being the molyb-
denum-bearing copper deposits in Panama
already mentioned.

Several international organizations, in-
cluding the United Nations, GATT (The
General Agreement on Tariffs and Trade),
and OECD (Organization for Economic
Cooperation and Development), were in-
volved in examining some form of pref-
erential tariff scheme and other means to
give less developed countries better access
to developed country markets in order to
stimulate their economic growth and devel-
opment. Although tariff preferences would
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probably be more effective in manufactured
and semimanufactured commodities, pri-
mary materials—mineral as well as agri-
cultural—make up a large part of the trade
flow from less developed to developed
countries. Success of any such preferential
scheme, if adopted, is certain to have a
significant impact on mineral and mineral-
based commodity trade. The magnitude of
success can be envisioned when it is recog-
nized that in 1938 some 30 countries pro-
duced rolled steel and that by 1968 this num-
ber had doubled and new plants, planned
or in construction, were raising the number
practically every year. Other new mineral
processing facilities, such as petroleum re-
fineries, petrochemical plants, and alumi-
num reduction plants, installed around the
world undoubtedly will provide an indus-
trial base for the further economic growth
of developing countries.

Some national policies shifted during
1968. Indonesia significantly eased the re-
strictions of several years standing on the
entry of foreign investment into resource
development. The early response, mostly
aimed at nickel and petroleum, was en-
couraging. Peru, after apparently settling
its controversy with International Petro-

leum Company (IPC) with the Act of
Talara, had a change of government. The
new government voided the Act and ex-
propriated the company’s oilfields and re-
finery. Australia moved significantly in the
expanding field of offshore mineral develop-
ment by unifying the law of the Common-
wealth and the various States regarding the
jurisdiction and administration of offshore
oil areas. Legal problems covering juris-
diction of offshore areas, potentially rich
in natural gas, between West Germany,
Denmark, and the Netherlands were carried
to the World Court in The Hague.

There appeared to be general continuing
movements toward centralization or nation-
alization within the world mineral industry.
These movements tend to accomplish a
close control within a national or supra-
national framework: Among those countries
furthering nationalization were Algeria
which tightened control of its oil and gas
industry, Peru which expropriated a large
part of its petroleum industry, and southern
Rhodesia which nationalized its construc-
tion materials industry. Mergers were
planned or consummated, primarily within
the steel industry, in the European Eco-
nomic Community (EEC), in Japan, and
in the United States.

PRODUCTION

The value of world crude mineral pro-
duction in 1968 was estimated at roughly
$84,000 million, an increase of about $5,000
million over the 1967 level.® As in previous
years, comprehensive statistics on the value
added by processing of these materials in
mineral industry plants are wholly lacking,
and can be estimated only very roughly,
but presumably was of the order of
$210,000 million or more.

PRODUCTION INDEX PATTERNS

United Nations production indexes for
various sectors of the world’s mineral indus-
try (excluding Communist Asia) and for
major groups of countries are presented in
table 1. This series indicates that in 1968,
the mineral industry as a whole, (extrac-
tive industries together with the base-metals
processing industries) although recording
gains over past performance throughout
the year, did not keep pace with the growth
of overall industrial production. Among the
mineral industry sectors listed, only the

chemical, petroleum, and coal products
sector registered a greater gain than that
for overall industrial production. On a
quarterly basis in 1968, producers of non-
metallic mineral products, although register-
ing a greater gain than that recorded for
overall industrial production, ended the
year about on a par with total industrial
output because their gains were from a
lower base point.

Considering the three major elements of
the extractive industry (metals, coal, and
petroleum including natural gas), the pat-
tern of growth of each, while contributing

8 Estimates based on extrapolation of data for
1963 compiled for and published in Annales des
Mines, No. 4, 1966, pp. 7-98, to which has been
added a factor equal to 11 percent of the total
reported to allow for commodities not included
in the Annales des Mines study. Extrapolation
is based on United Nations indexes of extractive
mineral industry production presented in table
1 of this chapter, but allows for production by
countries not covered by the United Nations
index. On this basis, figures for previous years,
in thousand million U.S. dollars, are—1963, 65;
1964, 69; 1965, 73; 1966, 76; 1967 (revised from
previous edition of -this chapter), 9.
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to a general gradual increase for the extrac-
tive sector as a whole, varied considerably.
Metals started the year on a par with the
1967 average, advanced sharply in the
second quarter, and varied but little in the
remaining half year. Coal, following the
traditional pattern made its best showing
in the first and last quarters, with the low
point in the third quarter. It should be
noted in this case, that although the annual
index for 1968 output was identical with
that for 1967, quarterly figures were for
most periods higher than in the correspond-
ing period of 1967. Crude petroleum and
natural gas recorded a sharp increase in
the first quarter with respect to the 1967
average, remained. stable in the second
quarter, and edged marginally upward in
the final half year. From a regional view-
point, the less industrialized countries and
the countries of Communist Europe showed
the most pronounced gains in mineral ex-
traction, but as with other index statistics,
the reader should be cautioned to consider
the base (1963) from which these growth
indexes have been calculated, when weigh-
ing performance of one area of the world
against that of another.

~ Considering the mineral processing sec-
tors, world base metals plants showed a
sharp gain in the first quarter of 1968
relative to the last quarter of 1967, then
edged up slightly in the second quarter,
fell sharply in the third quarter to the 131
point level of the last quarter of 1967 and
. finally recovered noticably in the fourth
quarter of 1968. In contrast, nonmetallic
mineral products and chemicals, petroleum
and coal products, after a poor first quarter,
advanced sharply in the second quarter and
thereafter generally edged upward only
slightly through yearend.

Within the processing sectors, the growth
rate of non-Communist industrialized coun-
tries, although slower than that in the less
industrialized nations and the European
Communist nations, was much closer to the
world average than in the case of the
extractive industries.

QUANTITATIVE COMMODITY OUTPUT

Table 2 summarizes total world output
of a number of mineral commodities for
1964-68, while table 3 gives the regional
distribution of 1968 output of these com-
modities in terms of percent of world total.
Tables within the statistical summary of

this chapter provide detailed figures on
distribution of output of selected major
commodities by major producers for the
years 1964—-68.

Nonfuel Mineral Commodities.—Of the
36 metallic mineral commodities listed in
table 2 for which the Bureau of Mines
records world output, all but four show a
greater output in 1968 than in 1967. On a
percentage basis, beryl (up 31 percent),
uranium (up 19 percent), and vanadium
(up 14 percent), showed the greatest gains,
but from the viewpoint of total mineral
commodity output value, the 9-percent in-
crease in iron ore production, the 7-percent
increase in ingot steel output, and the 12-
percent increase in smelter copper produc-
tion were among the most prominent. The
average increase between 1967 and 1968
for the metal commodities listed was 6
percent.

Among the 22 industrial nonmetal min-
eral commodities for which world output
data are tabulated in table 2, 17 showed
gains in 1968 output over that of 1967,
and the average increase was 5 percent.
Most notable among the products showing
increases were graphite and strontium from
the viewpoint of percent (up 22 percent
each), while cement, salt, and sulfur were
most significant from the viewpoint of value
owing to the vast quantities produced, and
thus the quantity of the increase. Among
commodities for which declines were re-
corded, industrial diamond and diatomite
were most notable.

Tables 21 to 34 respectively of this
chapter give details on output of major
nonfuel mineral commodities by major
producers for 1964-68.

Mineral Fuel Commodities.—Preliminary
data indicate that world production of
energy commodities in 1968 reached a new
high as output of all major crude mineral
fuels reached levels higher than those of
1967. In terms of standard coal equivalent
(SCE) total commercial energy* produc-
tion was on the order of 6,150 million
metric tons SCE, compared with a re-
ported ® 5,756 million metric tons in 1967
and 5,624 million metric tons in 1966.

4 Excludes wood, charcoal, bagasse, animal
dung, and other minor fuels, although such fuels
are used as commercial fuels in some isolated
instances.

3 United Nations. World Energy Supplies
1964-67. Statistical Papers, ser. J, No. 12, New
York, 1969, p. 14.
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Output of crude oil, natural gas and hydro-
electric/nuclear electric/geothermal power
all increased to new record highs, while
coal output, although higher than in 1967,
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did not reach the 1966 peak. Crude oil,
for the second year, ranked as the leading
source of energy on a percentage basis, as
shown in the following tabulation:

Energy source

Percent of total

Coal (including lignite) . __
Petroleum._______._______
Naturalgas_____._______

Hydro, geothermal, and

nuclear electricity______

energy production
19661 19671 1968 2
.- 41.0 38.3 36.8
. 88.6 40.4 41.6
.- 18.1 19.0 19.4
. 2.3 2.8 2.2

-~ 100.0 100.0 100.0

1 Source: United Nations. World Ene
196467, Statistical Papers, ser. J, No. 12, New

1969, p. 14.

Supplies
ork,

? Estimate, based on extrapolation of United
Nations data for 1967 using world production data
for listed commodities for 1968 reported to and
published by the U.S. Bureau of Mines.

Geographical distribution of output of
coal, oil, and natural gas for 1964-68 is
given by major producers in tables 35-37

of this chapter.

TRADE

GENERAL TRENDS

The aggregate value of world mineral
commodity trade in 1968 undoubtedly ex-
ceeded the estimated $56,370 million level
attained in 1967. The less industrialized
nations continued to expand output of
minerals for processing in developed coun-
tries at a greater rate than the developing
countries expanded internal production of
such materials. The 1968 aggregate value
of mineral commodities traded was in-
creased not only by this expansion of crude
and partly processed mineral commodity
movement from the less industrialized to
the developed countries, but also by growth
in the reverse movement—mineral com-
modity products from developed nations to
the less industrialized regions of the world.
In addition, the increase in unit prices of
a number of commodities coupled with
greater volume movement undoubtedly fur-
ther swelled the 1968 value of mineral
commodity trade. Unfortunately, however,
reasonably reliable quantification of the
aggregate value for 1968 is impossible at
this time, owing to far-from-complete re-
porting on 1968 trade by a number of
major countries.

In 1967, the most recent year for which

complete trade returns are available on a
worldwide basis, the mineral commodities in
aggregate accounted for a slightly larger
share of total commodity trade than in
1966, and, with an estimated total value
of $56,370 million, exceeded the 1966 total
value by about 6.4 percent. In spite of the
large variations in the rates of gain of total
mineral trade from year to year, the share
of total commodity trade accounted for by
minerals over the 1963-67 period has been
relatively stable as shown in the following
tabulation:

Estimated Mireral
value of Increase commeodities’
mineral relative to  share of all

Year commodities previous commodities

traded ! ear traded
(million (percent) (percent)
dollars)

1963______ r 40,260 18.6 26.2

1964______ r 45,690 13.5 26.5

1965. . ___ r 49,860 9.1 26.8

1966 _____ r 53,000 6.3 26.1

1967_._ ... 56,370 6.4 26.3

r Revised.

! Value estimated from data reported in table 4, to
which has been added a factor for mineral ecommodi-
ties not included in that table. The factor added is
based on comparison of complete mineral trade value
returns for selected countries with data given for
these countries in the source for table 4 for the
selected commodity groups included therein. Such
a comparison indicates that the recorded mineral
commodities zgresent about 78 percemt of total
mineral commodity trade.
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COMMODITY GROUP TRADE PATTERNS

Although mineral commodities continued
to account for about the same share of total
commodity trade in 1967 that they have in
previous years, there were fluctuations in
the proportion of total mineral commodity
trade accounted for by each of the major
groups of mineral commodities. The pat-
tern of a more rapid growth in the value
of metals traded than in the value of min-
eral fuels and metals in ores, concentrates
and scrap traded which had prevailed dur-
ing 1963-66 was broken in 1967. As shown
in the following tabulation, the share of
the total accounted for by fuels moved
upward, whereas metals trade declined.

Share of total listed ! mineral
commodity trade (percent)

Year
Metal ores, Mineral
concentrates = Metals fuels
and scrap

11.6 38.4 50.0
12.2 40.1 47.7
11.8 42.1 46.1
11.5 42.8 45.7
11.4 41.7 .9

1 As given in table 4 of this chapter.

The principal factor in this change was
the Near East crisis of June 1967, with
attendant higher oil prices stemming from,
first, substitution of higher unit price oils
during that time when supplies from the
Near East were almost wholly shut off, and
second, higher average prices for all oil
following resumption of Near East oil
deliveries which in turn was accompanied
by an increase in transport costs for Near
East oil resulting primarily from the con-
tinued denial of the Suez Canal route.

Advancing copper prices, which con-
tributed significantly to the total increase
in the dollar value of metal trade, were
somewhat offset by restrictions on copper
movement owing to the tight supply situa-
tion resulting from the U.S. copper strike.
Thus the aggregate value of metals trade
increased only modestly, and the share of
total recorded mineral commodity trade
accounted for by metals declined.

As has been the case since 1964, the
share of total mineral commodity trade
attributed to metal ores, concentrates and
scrap declined again in 1967, reflecting the
continuing trend toward shipment of proc-
essed metals rather than ores, as well as

possibly increased domestic reprocessing of
scrap in nations when heretofore exported
a greater proportion of scrap for processing
elsewhere.

REGIONAL TRADE PATTERNS

Data on world trade in major com-
modities (metal ores, concentrates and
scrap, ingots and semimanufactures of
metals, and mineral fuels) are presented in
tables 4 and 5, the former showing world
export and import totals by commodity
group for 1964—67 and by continental area
for 1967 alone, the latter showing distribu-
tion of total major mineral commodity
trade by trading partner areas and/or
countries.

Trends in the proportional distribution
of trade in major mineral commodities
between the industrialized nations and less
developed countries shown in table 6 for
1965-67 are worthy of note. During
1965-67, industrialized nations provided
a constantly declining proportion of total
major mineral commodity exports despite
the fact that the aggregate value of exports
from these countries has increased. The
dollar value increase in these exports has
been distributed between exports to other
industrial countries and to the less devel-
oped countries. Following the same pattern,
the decline in percentage of total exports
of the industrialized countries is reflected
in both the percentage of total destined for
other developed countries and that destined
for the less developed countries.

In the case of imports during 1965-67,
the industrialized countries have taken a
greater dollar value as well as a proportion-
ally greater share of total major mineral
commodity imports in each year, and each
of the groups of countries—industrialized
and less developed—have contributed both
to the dollar value and percentage gains.

In the case of the less developed nations,
their contributions of exports to total
trade in major mineral commodities during
1965—67 has constantly increased on both
a value and percentage basis. On a dollar
basis, this growth is distributed between
developed and less developed nations. On a
percentage basis, however, the less devel-
oped countries have shipped a steadily
greater share of the total to the developed
countries, while their exports to other less
developed countries have accounted for a
smaller part of the total.
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The countries of the European Economic
Community (EEC) in 1967 accounted for
21 percent of total world exports of major
mineral commodities and 28 percent of the
world imports of these commodities (those
listed in table 4). The value of EEC min-
eral commodity imports exceeded that of
exports by $3,300 million. Of the total
value of major mineral commodity trade
attributed to the EEC, $4,550 million was
for commodities traded between the six
member states (50 percent of total regional
exports and 37 percent of total regional
imports), while $7,800 million was for
imports from non-EEC countries and
$4,500 million was for exports to non-EEC
nations. The $3,300 million aggregate nega-
tive trade balance of the EEC in major
mineral commodities in 1967 was approxi-
mately $130 million greater than the nega-
tive balance in 1966, but this increase was
equal to only 16 percent of the increase
registered between 1965 and 1966.

The European Free Trade Association
(EFTA) member states in 1967 accounted
for 8 percent of total world exports and
14 percent of total world imports of major
mineral commodities, recording the expen-
diture of $2,885 million more for imports
than was obtained for exports of commodi-
ties in this group. Intraregional major
mineral commodity trade was valued at
$952 million in 1967 ($928 million in
1966), while imports from outside EFTA
totaled $5,338 million ($5,382 million in
1966) and exports to non-EFTA countries
totaled $2,453 million ($2,382 million in
1966). The aggregate negative trade bal-
ance of the EFTA in major mineral com-
modities was reduced from $3,000 million
in 1966 to $2,885 million in 1967.

The Communist nations of Europe (ex-
cluding Yugoslavia) in 1967 recorded trade
in major mineral commodities that repre-
sented about 11 percent of total world
exports and 9 percent of total world im-
ports of these materials, and thus had an
aggregate positive trade balance for these
items of $1,255 million, only slightly less
than that of the previous year. As in the
past, however, the greater part of the total
major mineral commodity trade of these
countries again was between nations of the
group rather than with outside countries.
Almost 60 percent of total recorded exports
of those countries were to other European
Communist countries and almost 80 per-
cent of their imports of major mineral

commodities were obtained from other
nations within this economic unit. Major
mineral commodity exports to other coun-
tries increased 2.3 percent in value from
$1,975 million in 1966 to $2,020 million
in 1967, while imports from other countries
increased 8.5 percent to $765 million. Thus,
the region’s trade balance in these com-
modities, although remaining clearly posi-
tive, was eroded owing to the more rapid
rise in the import rate.

Japan, as a result of its position as the
only major industrialized country of Asia
and its prominent position as a processor
of mineral commodities both for domestic
use and for export, is treated separately
from other Asian countries. This single
nation in 1967 accounted for 9 percent of
total world imports and 3.2 percent of total
world exports of major mineral commodi-
ties (6.7 percent and 3.5 percent, respec-
tively in 1966). In terms of both actual
value and percentage share of the world
total, the nation’s major mineral trade
balance position worsened relative to that
of 1966, as annual imports increased 43
percent while exports fell 2.4 percent.
The negative trade balance in major min-
eral commodities in 1967 stood at $2,557
million, compared with $1,328 million in
1966 and $835 million in 1965.

Among the remaining industrialized
nations of the world, the United States,
Canada, the Republic of South Africa and
the nations of non-Communist Europe not
in EEC or EFTA (including Yugoslavia)
all showed increases in 1967 both in total
value of major mineral commodity exports
and in percentage of total world exports
of these commodities with respect to their
1966 performance, while Australia and
New Zealand (jointly) recorded declines,
both in value and share of total. All of
the above-mentioned industrialized nations
showed increases in the dollar value of
their mineral imports in 1967 with respect
to 1966, but the increases were all less than
the total world growth in import value,
thus all accounted for slightly lower shares
of the total in 1967.

Considering the world’s less developed
countries in groups on a continental basis,
all showed dollar increases in the value of
mineral exports, but only those of the Near
East and Latin America showed percentage
gains exceeding the total world gain, thus
although the nations of Africa and Asia
showed an improvement from the viewpoint
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of dollars, their share of the world total
fell. (In Asia, a precipitous decline in dollar
value of exports by the Communist nations
was wholly responsible for the percentage
decline; non-Communist less developed
countries here showed a percentage in-
crease on a par with that for the world
average).

Using the same continental groups of less
developed countries in considering imports,
Asia and Africa showed increases both in
value and percentage of world total rela-
tive to 1966 performance for the major
mineral commodities. The Near East im-
ported a greater dollar value of such mate-
rials but accounted for a smaller share of
total world imports, and Latin America
showed a lower level of receipts on the
basis of both dollar value and share of total.

In connection with the less developed
countries, it should be noted that in Latin
America, the first area of less developed

countries to establish wholly internal re-
gional trade associations (the Latin Ameri-
can Free Trade Association—LAFTA, and
the Central American Common Market—
CACM), there has been a trend in major
mineral commodity trade toward greater
movement of materials of this type within
the area, but the relationship between this
shift and these organizations has not been
proven. Although major mineral commodity
trade within the area remains a relatively
small proportion of the region’s total trade,
it has increased significantly from 3.7 per-
cent in 1965 to 7.8 percent in 1966 and
8.0 percent in 1967.

A number of less developed countries,
chiefly former French colonial areas, re-
main linked to the European Economic
Community as associate members, and in
all likelihood this tie has influenced their
trade patterns.

CONSUMPTION

NONFUEL MINERAL COMMODITIES

World consumption of most nonfuel
mineral commodities, both metals and non-
metals, again advanced in 1968 on a ton-
nage basis, but as in 1967, gains on a per
capita basis were more modest and less
universally consistent. Consumption of iron
ore apparently made a sharp recovery from
its 1967 slump, as steel output rose to a
new high of nearly 528 million tons. Even
the continuing trend toward higher grade
iron ores and continued growth in scrap use
in some countries evidently failed to pro-
vide sufficient iron in the raw material feed;
thus gross ore production (and presumably
consumption as well) turned upward.

In the case of major nonferrous metals,
for which consumption data appear in
table 7, the end of the major U.S. copper
strike led to increased copper output which
moved quickly into consumer markets,
swelling consumption to a level less than
0.3 percent below the historical record high
of 1966, and 4.9 percent over the 1967
level. Of even greater significance how-
ever, was the 12.9-percent, 933,000-ton
increase in aluminum consumption in 1968.
On a tonnage basis, this was the largest
annual increase ever recorded by the alu-
minum industry, ranking ahead of the pre-
vious maximum increase of 630,400 tons

recorded between 1958 and 1959, and on
a percentage basis, the greatest annual in-
crease during the 1958-68 period.

While complete world data on non-
metallic mineral consumption are not avail-
able, it is certain that use of most major
commodities—Ilimestone, cement, sulfur, and
fertilizer materials—advanced in 1968, al-
though growth of fertilizer materials evi-
dently did not come quite up to levels
forecast by agricultural industry planners.

MINERAL FUEL COMMODITIES

In 1967, total world energy consumption
in terms of standard coal equivalent (SCE)
reached a new high of 5,611 million metric
tons as shown in table 8. The balance

“between fuel types altered appreciably, and
Jfor the first time, liquid fuels were the

leading energy source, accounting for 39.5
percent of the total (37.7 percent in 1966),
while solid fuels provided 38.7 percent
(41.6 percent in 1966). Gaseous hydro-
carbons, also showing a substantial quanti-
tative gain, registered a gain in their share
of the total energy consumed from 18.4
percent in 1966 to 19.4 percent in 1967.
Although consumption data for 1968 was
not available at this writing, extrapolation
of production figures for major fuels, indi-
cates that 1968 consumption probably was
of the order of 5,990 million tons SCE.
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The sharp decline in coal production and
consumption in mainland China in 1967
owing to the major political disorders ex-
perienced in that year undoubtedly had a
significant effect upon the world energy
balance and presumably was the primary
factor in reducing coal consumption below
the level of oil in terms of SCE. Partly
compensating for this shortfall in coal
consumption was the sharp cutback in
Near East oil supplies to Europe in mid-
1967 as a result of the Arab-Israeli war.
While new routes for oil movement avoid-
ing the Suez Canal were put into operation
almost immediately, and despite increases
in oil output outside the Arab States, the
Near East situation apparently had a sus-
taining impact on European coal produc-
tion because of a slowdown in substitution
of imported oil for local coal in Europe’s
energy market. However, despite the up-
turn in mainland China’s production and
consumption of coal in 1968 relative to
1967, it is doubtful if coal regained first
place among energy sources in 1968, owing
to continued more rapid growth in output
(and -thus of consumption) of liquid and
gaseous fuels.

On a regional basis, distribution of total
1967 world energy consumption varied but
little from that of 1966, with Western

Europe and the Communist countries of
Europe and Asia registering declines in
share, North America holding essentially
unchanged, and the Far East, Near East,
and Africa logging increased shares of the
total. More pronounced were the differ-
ences between 1966 and 1967 within each
area from the viewpoint of per capita
consumption. All areas listed in table 8
recorded growth in consumption on a per
capita basis except for Africa and the
Communist nations. In the former area,
the single industrialized nation, the Re-
public of South Africa, showed a modest
gain in per capita energy consumption, and
the decline in per capita consumption in
the developing countries of the continent
was not the result of lower total consump-
tion levels but rather of the more rapid
increase in population than in energy con-
sumption. In contrast, among the Com-
munist countries, Czechoslovakia, East
Germany, Hungary, and the Asian Com-
munist countries (taken as a group in
source data) all registered declines in total
energy consumption as well as in per capita
consumption, while Albania, Bulgaria,
Poland, Rumania, and the U.S.S.R. re-
corded increases both in aggregate and
per capita energy consumption.

INVESTMENT

Comprehensive data on world investment
in mineral industry operations are not
available, but partial data on investment
in certain geographic areas and com-
modities clearly point to continued overall
growth in such investments during 1968.

Table 9 summarizing steel industry in-
vestment expenditures for countries and
country groups within the Organization
for Economic Cooperation and Develop-
ment (OECD) indicates an increase of
nearly 7.5 percent in the annual invest-
ment for 1968 over 1967 levels for the
listed countries, a figure about on a par
with that for 1967 over 1966 and well
ahead of the 5.8-percent growth between
1965 and 1966; this despite the fact that
the 1968 detail is incomplete.

These steel industry investments, while
leading to increased capacity, have been
devoted primarily to modernization for the
sake of economic rationalization in most
countries. The erection of additional oxy-

gen steel process equipment and iron ore
sintering and pelletizing plants continued to
receive relatively high proportions of total
steel investment, not only within the OECD
nations, but in other steel producing nations
as well.

Within the European Coal and Steel
Community (ECSC)® capital expenditures
in the coal mining industry in 1968 totaled
$277 million, up $34 million from 1967,
but well below the 1954—67 annual average
of $365 million. ECSC capital expendi-
tures for brown coal briquet and low-
temperature brown coal coke plants de-
creased from $5 million in 1967 to $4
million in 1968, while expenditures for
iron mines increased $5 million to $21
million.

Table 10 summarizes non-Communist
world petroleum industry capital expendi-

6 Membership is identical to that of the EEC—
Belgium, France, West Germany, Italy, Luxem-
bourg, and the Netherlands.
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tures and exploration expenses for 196467,
distributed on a geographic basis. These in
total increased only 6.2 percent in 1967
over those of 1966, compared with a 10-
percent increase between 1965 and 1966.
The geographic distribution of the total was
essentially the same as in 1966, with re-
gional percentages varying no more than
1 percent from those of the previous year.
The United States was dominant, account-
ing for 49 percent, followed in order by
Western Europe—16 percent, Other West-
ern Hemisphere—13 percent, Far East—
6 percent, and Africa and the Middle East
—+4 percent each (balance not specified by
area). The percentage change in each of
the areas, comparing 1967 figures with
those for 1966, however, varied consider-
ably from area to area. The expenditures
and expenses in the United States increased
6.3 percent between 1966 and 1967 (11.3
percent between 1965 and 1966). Compar-
able figures for other areas for 1966 to
1967 were as follows: Other Western
Hemisphere—up 5.8 percent (up 14.3 per-
cent in the previous year), Westérn Europe
—aup 9.7 percent (up 17.0 percent between
1965 and 1966), Africa—up 10.2 percent
(down 9.3 percent between 1965 and
1966), Middle East—down 7.7 percent
(down 1.5 percent between 1965 and
1966), Far East—up 18.0 percent (no
change from 1965 to 1966).

Table 11 distributes the same total of
non-Communist world petroleum industry
capital expenditures and exploration ex-
penses during 1964—67 by industrial sector.
As in the case of the geographic distribu-
tion, there was little difference between
1966 and 1967 in the percentage distribu-
tion of the total outlay of funds on a sector
by sector basis. Production accounted for
36 percent of the total in each year, pipe-
lines for 5 percent, marine facilities for 8
percent, and chemical plants for 9 percent.
Refinery construction, which absorbed 17
percent of the 1966 total, accounted for
only 15 percent of the larger 1967 total,
while the share of total accounted for by
marketing advanced from 15 percent to 16
percent.

Table 12 details U.S. direct investment
in mining, smelting and petroleum industry

activities in foreign areas, together with
earnings and income from these invest-
ments for 1966 and 1967, the most recent
years for which such data are available.
The growth rate of this foreign investment
in mining and smelting between 1966 and
1967 was 11.5 percent, compared with 9.2
percent between 1965 and 1966; corre-
sponding figures for petroleum industry
investment were 7.4 percent between 1966
and 1967 and 6.3 percent between 1965
and 1966. Although data for 1968 were
not available at this writing, it is expected
that mandatory controls on U.S. foreign
investment that were implemented January
1, 1968, undoubtedly led to a sharp reduc-
tion in the rate of increase, which had
continued to move upward during 1967
despite U.S. Government requests for
voluntary limitations on such investment.

On a regional basis, for mining and
smelting, over 50 percent of the increase
was in Canada, which in 1967 accounted
for nearly 49 percent of the total invest-
ment, while 27 percent of the increase was
in Latin America and other Western Hemis-
phere (38 percent of the 1967 total) and
14 percent of the increase was in Australia
(7 percent of the 1967 total). Petroleum
investment by region increased 35 percent
in Europe (which accounted for 25 per-
cent of the 1967 investment total), 17.5
percent in Canada (which accounted for
22 percent of the 1967 investment total),
and 18 percent in international shipping
(which accounted for 7 percent of the total
investment). In Latin America and other
Western Hemisphere (excluding Canada),
which accounted for 20.1 percent of total
U.S. foreign investment in oil in 1967, the
increase between 1966 and 1967 was only
2.2 percent of the total increase in oil
industry investment.

Firm value data on expenditures in min-
eral industry facilities in the Communist
nations are not available, but available
information on investment increases in
terms of percentages of previous levels for
the U.S.S.R. indicates that, although there
is variation between sectors of the mineral
industry, the overall trend in 1968 remained
toward acceleration of growth within this
broad sector of the economy.
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TRANSPORTATION

MARINE TRANSPORT

Three major classes of vessels are en-
gaged in transporting mineral commodities,
oil tankers, bulk carriers, and freighters.
Table 13 summarizes the world’s total mer-
chant fleet in terms of number of vessels
and tonnage listing these classes separately
and reflecting to some extent the involve-
ment of mineral commodities in world
shipping. It should be pointed out that in
the case of each of these major classes,
certainly not all of the craft listed are
engaged in transporting mineral commodi-
ties. The world tanker fleet is unquestion-
ably most heavily devoted to petroleum
trade, but also includes vessels moving
whale oil and other nonmineral liquid
materials. Bulk carriers, engaged from the
mineral industry viewpoint chiefly in move-
ment of metal ores, cement, fertilizer mate-
rials, and other industrial nonmetals, are
used to a considerable extent in movement
of bulk agricultural products. The pro-
portional involvement of freighters in min-
eral commodity movements is much less
than is that of oil tankers and bulk carriers,
nonetheless their contribution to mineral
commodity movement in terms of tonnage,
particularly of such items as metal ingots
and semimanufactures, is considerable.
While data are not available on a world-
wide basis on tonnage of mineral commodi-
ties moved as a percent of tonnage of all
commodities moved, it is perhaps significant
that in fiscal 1967, 73.7 percent by weight
of all goods transiting the Panama Canal
were mineral commodities.

In addition to tankers, bulk carriers, and
freighters, combination passenger and cargo
ships, included among ‘‘other vessels” in
table 13, undoubtedly move minor quan-
tities of mineral commodities, but their
contribution is regarded as insignificant
in terms of total mineral commodity
movement.

Pressures to reduce the cost of ocean
transport, to move increasing quantities of
materials over greater distances, to move
products in forms heretofore not moved
commonly by ship, and to move materials
from areas heretofore inaccessible to vessels
of any size have led to changes in the
nature of the world’s merchant fleet and
the harbors for this fleet, which, if not

started in 1968, certainly were evidenced
strongly during the year.

Notable changes in vessels included the
increase in size of tankers and bulk carriers,
the development of bulk carriers capable
of moving oil, ores and concentrates, and/or
bulk agricultural products in triangular
trade rather than continuing the overall
more costly, time-honored practice of using
separate vessels which are forced to run in
ballast for half of their mileage traveled,
and the development of special refrigerated
pressure-tank ships for natural gas move-
ment. A specific change in vessels, under-
taken in 1968, was of the modification of
the Humble Oil Company’s large tanker,
the S.S. Manhattan, to a configuration that
hopefully will permit this ship to batter its
way through the ice north of Canada on
a route to the Prudhoe Bay oil area of
Alaska. If 1969 testing proves the feasibility
of this scheme, construction of additional
large tankers equipped for ice breaking is
expected, in order that this new oil area
can be economically exploited without
development of a high-cost pipeline from
the field to refining and market areas.

In the area of development of loading
and unloading facilities, specific changes in
1968 were too numerous for specific men-
tion here, but throughout the world, proj-
ects of harbor development—deepening,
addition of modern, high volume loading
and unloading equipment—and of con-
struction of offshore loading facilities
where no harbor can be developed con-
tinued at record rates.

Tankers.—Expansion of the world petro-
leum tanker fleet continued in 1968 at a
pace faster than that of the total world
merchant fleet. Data in table 13 indicate
a 4.1-percent increase in number of such
vessels, an 8.9-percent increase in aggregate
gross tonnage, and an 11.0-percent in-
crease in deadweight tonnage as of Decem-
ber 31, 1968, relative to the levels of
December 31, 1967. These figures may be
compared with percentage increases of 3.0
percent in numbers, 7.4 percent in gross
tonnage, and 9.1 percent in deadweight
tonnage for all types of merchant ships.

The average gross tonnage of tankers in
service increased from 17,595 tons to
18,393 tons, while the average deadweight
tonnage advanced from 28,220 tons to
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30,073 tons” between yearend 1967 and
yearend 1968, reflecting the addition to
the fleet of tankers of larger size than those
being taken out of service. The shift toward
larger tankers is more dramatic when ex-
amined in detail by various size groups, and
is particularly pronounced when data for
existing vessels are compared with that for
planned new construction. Table 14 pro-
vides such a comparison between vessels in
service at yearend 1966, vessels in service
at yearend 1968, and those underway and
on order at yearend 1968.

Assuming that all additions under way
and on order at yearend 1968 are com-
pleted and in service by yearend 1970, and
discounting reductions in total deadweight
tonnage owing to losses, scrapping and
other deletions from the roster of vessels
that were in service at yearend 1968 (a
figure which cannot be estimated with any
certainty at present), at least 23 percent
of the total tonnage will be in tankers of
205,000 tons or more each and an addi-
tional 12 percent will be in tankers of
105,000 to 205,000 tons each, while only
34 percent will be in vessels of less than
45,0000 tons, compared with a yearend
1968 figure of 46 percent for the latter
category. In actuality, the composition bal-
ance of the world’s tanker fleet in 1970 will
likely be more in favor of the larger sizes
of vessels than the above figures indicate,
owing to removal from service of the
less-efficient smaller ships to the extent
possible.

The rapidity of change in the world
tanker fleet is reflected in an analysis of
these vessels by age groups.

Only 5.4 percent of the aggregate dead-
weight tonnage in service at yearend 1968
was built prior to yearend 1945, 2.7 percent
during 1946-50, 12.9 percent during
1950-55, 24.4 percent during 1956-60,
29.2 percent during 1961-65, and 25.3 per-
cent was built during 1966-68.° The same
source indicates that new building in prog-
ress and on order at yearend 1968 totaled
52.6 million deadweight tons. Assuming
completion of these vessels by 1970, 70
percent or more of the 1970 fleet’s total
tonnage will be in vessels 10 years or less
in age and half or more will be in vessels
5 years or less in age.

Distribution of the world tanker fleet
at yearend 1968 by flag of registry, ranked
in order of national aggregate tonnage was
as follows:

Number Deadweight
Country of tonnage
vessels (thousand tons)
649 25,945
414 16,528
424 14,498
304 11,846
312 7,
159 4,815
141 4,597
322 4,398
161 3,736
151 3,312
858 20,098
3,895 117,135

Bulk Carriers.—Maritime Administration
data (table 3) indicate that, as in the case
of tankers, world bulk carrier fleet growth
between yearend 1967 and yearend 1968
exceeded the level of growth of the total
merchant fleet. The number of vessels in-
creased 10.2 percent, while gross tonnage
advanced 18.8 percent and deadweight
tonnage moved upward by 20.7 percent.
Although this class of merchant vessel
includes both those moving crude minerals
and concentrates, and those hauling bulk
agricultural products, the increases in this
segment of the world merchant fleet are
to a significant extent the result of additions
of large ore carriers and of large bulk
carriers capable of moving ore, oil, and
other bulk commodities. The latter class
of vessel is not identified separately in
Maritime Administration data, but other
sources indicate that at yearend 1968, the
aggregate deadweight tonnage of such
vessels exceeded 11 million tons, and that
about 7 million deadweight tons of such
vessels was under construction.’

The economy of large ore carriers was
demonstrated in a special study? that
compared 1947 practices with those of
1968. A single 120,000 deadweight ton ore
carrier was purchased in 1968 for a cost
in constant dollars equal to only one-fourth

7 Data supplied here are not comparable to that
given for non-Communist world tanker fleet in
previous editions of this chapter, which were
obtained from other sources.

8 British Petroleum Co. Ltd. BP Statistical
Review of the World Oil Industry—1968. Baynard
Press, London, 1968, p. 15. The percentages
given are based on a total of 119.5 million dead-
weight tons, which differs slightly from Mari-
time Administration data in table 13.

? British Petroleum Co. Ltd. BP Statistical
Review of the World Oil Industry—1968. Baynard
Press, London, 1968, p. 14.

10 The growth of Unit Output and its Effect on
Works Planning and Management. Journal of
%e 7I;§n and Steel Institute. June 1969, pp.

9-738.
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of the cost of twelve 10,000-deadweight-ton
ore carriers laid down in 1947. A further
saving, in operational costs, is evidenced
when it is considered that the 12 vessels
of 10,000 tons required a 40-man crew
each, while the single 120,000-ton vessel
requires a crew of only 28.

Over 77 percent of the world bulk carrier
fleet at yearend 1968 was registered under
the flags of seven nations in terms of dead-
weight tonnage as follows, ranked in order
of importance:

Number Deadweight

Country o nnage

vessels (thousand tons)
471 14,286
837 10,010
839 ,838
293 5,317
117 2,840
94 2,600
102 2,486
856 13,549
2,609 59,926

Freighters.—Freighters, which consti-
tuted 57 percent of the world’s merchant
fleet in terms of number of vessels at year-
end 1968, accounted for only 34 percent
of the aggregate gross tonnage and 32 per-
cent of the aggregate deadweight tonnage
in that year. A much smaller proportion
of the total number of these vessels are
engaged in moving mineral commodities
than in the case of tankers and bulk car-
riers, and data on the actual use for these
commodities are not available, nonetheless
mention of this class of ships is in order
as they are often the carriers of the
processed mineral goods, particularly metal
mill products. Unlike the bulk carriers and
tankers, growth in number of vessels was
small (under 1 percent), and while aver-
age gross tonnage of such vessels advanced
slightly, recorded average deadweight ton-
nage fell; the trend toward gigantism evi-
dent in tankers and bulk carriers did not
extend to these ships. Neither was there a
significant upsurge in the number of such
vessels.

Principal nations of registry of freighters
are listed in the following tabulation in
order of their share of aggregate dead-
weight tonnage of total world freighter
fleet at yearend 1968:
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Number Deadweight

Country tonnage

vessels (thousand tons)
1,468 15,511
,087 8,212
893 7,722
955 5,980
689 5,472
462 4,760
693 4,569
498 3,875
4,357 30,601
11,052 86,702

PANAMA AND SUEZ CANALS

The world’s two major international sea-
way canals in 1968 again played a key role
in patterns of marine transport of mineral
commodities. The influence of the Suez
Canal however, was of a negative nature,
owing to continued closure from June 1967
through yearend 1968, the result of hostili-
ties between the United Arab Republic
and Israel. This situation was undoubtedly
a stimulus to already-increasing construc-
tion of supertankers too large to navigate
this waterway, on the assumption that even
should the canal be reopened, its continued
operation would be subject to interdiction
at any time. Diversion of vessels from the
Suez Canal route also continued to affect
transit shipping through Capetown, Repub-
lic of South Africa. Here, in the year end-
ing June 1968, almost 1,700 additional
ships (30.8 million tons) passed through
the port, adding nearly $1 million to port
revenues.

Fiscal 1968 data on Panama Canal tran-
sits were not available, but in fiscal 1967,
over 48.5 million metric tons of mineral
commodities passed through this waterway,
a volume which was almost 74 percent of
total goods moving through the canal on
a weight basis. Of the quantity of mineral
commodities transiting the Panama Canal,
metal ores constituted 14 percent, metals
and metal manufactures accounted for 23
percent, phosphates and nitrogen products
were 8 percent, coal and coke provided 20
percent, and petroleum and petroleum
products constituted 35 percent.

OCEAN FREIGHT RATES

Table 15 presents United Nations indexes
of selected ocean freight rates for 1964—68,
including quarterly averages for 1967 and
1968. The sharp upward trend in the
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annual average for most of these rates
between 1966 and 1967 did not continue
into 1968; rather on the basis of the annual
average there was either a decrease or only
a very modest increase in the rate in 1968.
In the case of the three tanker rates listed,
the second quarter of 1968 was the high
within the year, but the levels attained in
1968 remained below the peaks of the third
quarter of 1967—the time of the Arab-
Israeli open warfare. In the case of dry
cargo, rates generally showed an increase
throughout 1968, while fertilizer and coal
rates generally fell toward yearend.

PIPELINES

Although space does not permit more
than brief comments on pipeline develop-
ment throughout the world, such brief
comment seems in order, at least regarding
international pipelines. While no major
completions of such lines were reported in
1968, work progressed on several such
projects including expansion of the “Friend-
ship” oil pipeline in the Communist
countries of Europe, construction of the
Iranian-Soviet Union gas pipeline, and
establishment of several shorter inter-
national oil and gas lines between various
European countries.

PRICES

Prices of petroleum and steel, two major
mineral commodities in both national
economies and international trade, vary
considerably according to the individual
product and the different characteristics
of each as well as geographic considera-
tions. Generally the price structure within
both industries moved higher in 1968. In
steel products much of the price increase
was the result of an unwillingness to con-
tinue to absorb the costs of special process-
ing, sizing, and packaging required by
customers. Petroleum prices generally re-
flected the adjustments of the industry to
the Suez Canal problem. Coincidentally,
crude petroleum prices to some points east
of Suez declined moderately counter to the
overall trend.

Major nonferrous metal prices for
1964-68 with 1968 data on a monthly basis
are presented for United States, United
Kingdom, and Canadian markets in tables
16, 17, and 18. The aluminum price on all
three markets advanced before midyear
1968, extending the pattern of slowly ad-
vancing prices from previous years, and
reflecting the firmness of increasing de-
mand, even in the face of the large 1968
increase in output. Despite termination of
the U.S. copper strike in March, and an
attendant short-lived drop in consumer
cost the annual average copper price for
1968 was well above the 1967 average on
all three markets, and in the case of the
U.S. and Canadian markets, was at a record
level, while on the London market, it was
below the 1966 annual average but other-
wise a record high.

Lead and zinc annual average prices
for 1968 were lower than in 1967 on the
U.S. and Canadian markets, and higher
than in 1967 on the London market; ex-
amination of tables 16, 17, and 18 will
show the varying pattern of prices for
these metals during 1968 on each of the
three markets.

The market price for tin generally ad-
vanced on the London market during 1968
and for the year as a whole stood higher
than in 1967, but below previous annual
averages. Prices in the United States,
despite a sharp upturn in the last quarter,
averaged for the whole year less than for
all of 1967 and continued the decline in
annual average price extending back to
1965.

The silver price on all three markets
moved upward generally during the first
5 months, peaking in June and thereafter
falling off, but the 1968 annual average
price in each case was considerably above
that for any previous year.

Tables 19 and 20 provide data on the
level of United Nations export price indexes
for mineral - commodities. In 1968, the
decline noted in 1967 for most of these
indexes continued;, departures from this
pattern being noted only for metal ores,
which remained on a par with those of
1967, and for nonferrous base metals,
which were noticeably above those for
1967 although still below the 1966 highs.
Another pattern worthy of note was the
consistently higher level of the index for
total minerals for developed areas com-
pared with that for less developed areas.
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STATISTICAL SUMMARY OF WORLD PRODUCTION
AND TRADE OF MAJOR COMMODITIES

The final 26 tables in this chapter (tables
21-46) extend the statistical series. started
in the 1963 edition and updated in the
1965 and 1967 editions. They are provided
both as a supplement to other statistical
data within the chapter and as a summary
of international production and trade data
for major commodities covered in greater
detail on a commodity basis in volume I-II
of the Minerals Yearbook and on a country
basis in volume IV. The data presented
here on production (tables 21-37) include
all revisions in reported data and in esti-
mates that were available to the authors
through September 30, 1968, and therefore
should be considered more reliable and
up-to-date than foreign production data
prepared previous to this date and pub-
lished elsewhere in the 1968 Minerals
Yearbook. Changes in world totals in these
tables relative to data published in previous

editions of the Minerals Yearbook are
(1) the result of acquisition of new data
and (2) due to fact that totals no longer
contain estimates for countries not re-
ported individually, but rather represent
only a summation of recorded figures, both
reported and estimated.

Overall world movements of nine major
mineral commodities are presented in tables
38-46. It should be noted that table 38
(covering bauxite) and table 40 (covering
iron ore) have been revised in format; in
the version included in this chapter, import
data of major recipient countries have been
used as the basis for compilation, thus
these tables are not as complete as the
corresponding tables in previous editions.
However, omissions resulting from this
change are regarded as being of only minor
importance.

Table 1.—United Nations indexes of world* mineral industry production

(1963 =100)
1968 by quarters
Industry sector and geographic area 1965 1966 1967 1968
1st 2nd 8rd 4th
EXTRACTIVE INDUSTRIES
Metals:
Non-Communist world..._ - 112 115 115 120 109 123 124 122
Industrialized countri 111 115 118 121 107 126 126 124
United States and Canada____. 114 119 115 122 98 132 133 124
Europe 107 105 107 117 115 118 111 125
European Economic Com-
munity $______________ ____ 100 97 92 96 99 93 92 98
Less industrialized countnes L, 114 115 117 118 113 117 121 120
atin America 5__________ -- 111 118 119 120 118 119 121 121
Asia, East and Southeast 6 113 115 119 119 110 119 127 118
Communist Europe 7, 123 1385 149 162 167 162 162 160
c World. oo ee. 114 119 122 129 122 131 132 131
oal:
Non-Com t world. 101 98 94 93 96 92 89 92
Industrialized countries 2. _________ 100 97 93 91 95 91 87 92
United States and Canada._._.. 111 114 117 114 115 118 116 108
Europe 97 91 85 82 87 81 76 85
European Eeonomlc Com-
munity S._________________ 97 91 83 80 86 76 7 83
Less industrialized countries ¢._.___ 105 109 111 113 112 112 110 118
Latin America &______________ 101 106 115 NA NA NA NA NA
Asia, East and Southeast 6_____ 106 110 112 113 112 112 109 120
Communist Europe 7__________________ 106 108 111 115 117 114 112 116
World. oo oo 103 102 101 101 104 101 98 102
Crude petroleum and natural gas:
Non-Communist world.._____________. 112 120 128 136 134 136 138 140
Industrialized nations 2________ 105 111 116 120 122 119 119 121
United States and Canada. 105 110 116 119 121 118 118 119
Europe. e 115 119 124 133 134 125 128 142
European Econonuc Com-
munity 3 117 122 133 135 125 129 143
Less industrialized countries 4. 133 143 159 150 156 163 167
Latin America & 107 114 118 118 117 119 117
Asia, East and South 132 141 156 148 153 161 163
Communist Europe 7_______ 121 133 145 156 158 156 155 154
‘World 114 123 131 140 139 139 141 143

See footnotes at end of table.
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Table 1.—United Nations indexes of world * mineral industry production—Continued
(1963 =100)

1968 by quarters
1st 2nd 3rd 4th

Industry sector and geographic area 1965 1966 1967 1968

EXTRACTIVE INDUSTRIES—Continued

Total extractive industry:
Non-Communist world..___
Industrialized countries 2.___
United States and Canad

PROCESSING INDUSTRIES

Base metals:

Non-Communist world_ .. ____________ 120 124 123 132 133 137 126 134
Industrialized countries 2. _._______ 121 124 123 132 134 137 124 133
United States and Canada. 121 126 117 122 128 135 110 115
Burope_ ... _______. 119 117 118 131 130 128 127 141

European Economic Com-
munity 3. _______________ 117 116 119 133 132 128 131 144
Less industrialized countries ¢._____ 117 125 125 138 127 133 143 147
Latin America 5______.____ - 120 124 125 140 128 133 148 152

Asia, East and Southeast 6_
Communist Europe 7

World. e e oo .. 119 125 127 136 138 139 131 137
Nonmetallic mineral products:
Non-Communist world________________ 116 121 123 131 115 134 138 137
Industrialized countries 2 116 120 122 130 113 133 137 136
United States and Canada. 114 120 118 124 106 127 134 129
Burope. .o 116 119 121 129 111 133 136 135
European Economic Com-
munity 3. _____ ... 112 115 116 125 104 129 136 132
Less industrialized countries 4 _.... 118 125 133 141 133 143 142 148

Latin America 5__________
Asia, East and Southeast 6.
Communist Europe 7.

World oo 117 125 131 140 132 142 143 143
Chemicals, petroleum, and coal products:

Non-Communist world_.__________._.. 130 139 153 148 152 153 161

Industrialized countries 2____.. 131 140 154 149 153 154 162

United States and Canada. 127 133 144 139 144 144 149

ULOPE . e e e e e e cccccemmme 135 145 163 159 159 161 174
European Economic Com-

munity S______________..__ 125 138 149 170 165 163 169 183

Less industrialized countries ¢ __... 116 125 131 146 136 146 150 152

Latin America 5__________ -- 116 125 131 149 NA NA NA NA

Asia, East and Southeast 6_____ 113 122 130 145 134 142 149 153

Communist Europe ?
World_____________
Overall industrial production:
Non-Communist world

Industrialized countries 2 115 123 126 134 131 133 131 141
United States and Canada___.. 116 126 127 133 130 134 132 136
Europe_________________.___._. 112 117 118 127 124 124 120 138
European Economic Com-

munity 8 ________________ 111 116 117 127 123 122 122 141

Less industrialized countries 4 118 125 130 140 134 139 141 145
Latin America 5__________ 114 120 125 133 NA NA NA NA
Asia, East and Southeast 6_____ 120 127 133 144 139 140 146 150

Communist Europe 7______________ - 127 139 151 153 152 150 148
World_ .. 124 130 139 137 139 137 143

NA Not available. .

1 Excludes a number of countries of the Near East and Africa as well as mainland China, North Korea, and
North Vietnam.

2 All countries having a per capita value added in manufacturing in 1958 equivalent to US$125 or more.

3 Belgium, France, West Germany, Italy, Luxembourg, and the Netherlands.

4 Countries having a per capita value added in manufacturing in 1958 of less than US$125.

5 Central and South America and the Caribbean Islands.

¢ Afghanistan, Brunei, Burma, Ceylon, Hong Kong, India, Indonesia, Iran, South Korea, Malaysia (exclud-
ing Sabah), Mongolia, Pakistan, Philippines, Singapore, Taiwan, Thailand, and South Vietnam.

7 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U.S.S.R.

Source: United Nations Monthly Bulletin of Statistics. August 1969, pp. x-xxi.



Table 2.—World production® of major minerals

Commodity 1964 1965 1966 1967 1968 »
AlumInum - - oo oo ool thousand metric tons_. 5,931 6,318 6,880 7,676 8,061
Antimony 6 63 6 58 62
Arsenic, wlnte LR 51 52 59 5!
auxite_______ 83,387 87,460 40,703 44,517 44,863
Beryl______ 4,490 5,665 4,127 4,920 ,446
Bismuth 2__ 8,016 3,085 8,188 8,687 8,790
Cadmium_ _ 12,804 12,007 13,102 13,003 14,567
Chromite. - 4,158 4,810 ,881 ,781 ,025
Cobalt 2______ . 17,306 18,427 21,220 19,971 19,497
Columbium-tantal ates 2 3. e icmmmemcmaae do___. ,83: 6,631 10,447 9,549 ,063
4,813 5,044 5,272 5,017 5,362
5,260 5,544 5,766 5,404 6,044
Gold. e th d troy 44,841 46,225 46,580 45,708 46,191
Iron and steel:
IrON OT@. e ec e e m—————————————— thousand metric tons.. 582,444 620,982 636,027 623,527 681,000
Pig iron (including ferroalloys).. 817,853 385,138 847,290 866,745 386,091
dSteel ingots (including castings) - - - . oo oo oo do_._. 487,694 458,761 475,071 492,232 527,552
ad:
Mine. - e mm e an do_.__ 2,522 2,695 2,849 2,874 3,016
Smelter._ - --do____ 2,588 2,667 2,771 2,800 2,920
Magnesium._____. --do___. 150 162 168 186 187
MANZANEBE OT@. e o o e o e e e e e e e mmm—mm e m e do_._. 16,087 17,748 18,001 16,678 17,730
Mercury_ _...._. -thousand 76-pound flagks. 255 268 265 233 260
Molybdenum . . oo —————— metric tons.. 42,838 52,893 64,694 65,841 65,500
Nickel-. o comoeeen -thousand metric tons._._ 871 426 414 443 483
Platmum—group metals.. -thousand troy ounces.. 2,546 2,969 3,005 3,170 8,865
Selenium 4 e ;e mmc—cm———————n metric tons.. 996 831 910 966 964
Silver_______ ---thousand troy ounces.. 248,546 257,415 266,731 260,778 274,929
Tellurium 3_ . mm e mm e metric tons... 126 145 151 115
in:
Mine._ e mccmm— e —— e m e ———— long tons. . 198,457 201,115 208,071 215,006 227,581
Smelter . o e ;e e do___. 191,080 197,181 200,502 219,276 280,071
Titanium concentrates:
Imenite 3. .. e mcccccccecccenan 2,350 2,454 2,619 2,739 2,946
Rutile 2 oo 195 2222 2250 2306 2324
Tungsten concentrate (contamed tungsten) 28,097 27,065 28,640 28,605 32,019
Uranium oxide (UsO8)3a v ccoccceeoaee 28,772 18,675 17,708 17,217 20,474
V’nnndlum B e e e mmm— e mm———— e ——————————— 7,777 8,921 9, J098 9,584 10,855
ne:
Mine. . oo e eccc el 4,083 4,308 4,497 4,836 4,967
Smelter. o e cccmcmemme e e e do____ 8,693 8,949 4,081 4,127 4,652
NONMETALS
Asbestos.... .. . . ... . .... ememannear-==a-thousand metrie tons... 2,768 2,814 2,971 2,968 8,098
Barite.c.ceennn. 8,164 8,687 8,691 3,466 3,602
Cement, hydraulic. . .. 415 644 484,064 464,604 483,846 510,138

See footnotes at end of table.
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Table 2—World production® of major minerals—Continued

Commodity 1964 1966 1966 1967 1968 »

NONMETALS— Continued

7,782 7,738 8,926 9,639 10,602

80,121 29,829 81,076 81,808 25,785

1,451 1,489 1,528 1,562 1,388

1,950 2,035 2,181 2,042 2,221

2,465 2,770 2,841 8,177 3,530

620 607 484 859 437

46,540 47,470 47,924 47,763 48,925

9,540 10,044 10,075 10,287 10,019

- 178 190 181 182 193

56,899 63,776 75,480 78,140 83,743

12,170 18,724 14,568 15,293 15,649

15,227 14,853 14,749 14,269 18,781

20,600 21,540 21,620 22,206 22,104

98,665 108,678 110,981 119,862 125,976

gtli?ntium minerals 3_ 28,818 14,003 16,744 13,083 15,951

ulfur:

Native_ - _____.__ 8,832 9,788 10,885 11,399 12,251

Byproduct elemental.__ 5,834 5,886 5,861 6,526 6,690

Tale, soapstone, and pyrop. 8,520 8,571 8,716 8,998 4,485

Vermiculite 8 811 844 846 836 381
Coal:

Anthracite. 186,519 189,443 189,522 181,815 181,622

Bituminous 1,820,938 1,866,643 1,900,910 1,813,419 1,878,707

Lignite.-- 742,013 787,847 738,854 718,918 723,640

c Total ._____ 2,749,465 2,798,438 2,828,786 2,718,652 2,783,969
oke:

Metallurgical 298,534 810,293 810,433 803,482 314,223

Other types 87,322 34,848 88,605 81,398 28,615

Fuel briquets_ - __ d 120,950 115,100 111,950 110,000 105,691

Gas, natural (mar) 22,867 24,480 26,394 28,409 81,032

Peat thousand metric tons. - 176,975 182,912 208,247 198,289 199,024

Petroleum crude . -thousand barrels.. 10, 311 134 11, 058 462 12,019,964 12, 873 486 14,168,086

? Preliminary.

1 Incorporates numerous rewsxons from world production tables and country production tables appearing in Volumes I-II and IV respectively of the Minerals Yearbook.
Data revised through September 80,

2 Umted States data withheld to avmd dL ing individual company data. N

3 Excl production from C ist ies; Albania, Bulgaria, Cuba, Czechoslovakia, East Germany, Hungary, mainland China, Mongolia, North Korea, North
Vietnam, Poland, Rumania, U.S.S.R., and Yugoslavia.

4 Excludes production from Communist countries other than Yugoslavia.
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Table 3.—Approximate percentage distribution of world mineral production by major areas in 1968 '—Continued

‘Western Hemisphere Eastern Hemisphere World
North Europe Near East and Asia
Commodity and South —_— Non- Com-
Central America Total Non- Com- Africa Non- Com-  Oceania  Total Com-  munist?
America? Com-  munist* Com-  munist® munist
munist? munist
METALS—Continued
Zine:
Mine.. il 88.1 7.0 45.1 18.8 15.9 5.8 6.6 4.8 8.5 54.9 79.8 20.2
Smelter . i cieioan 30.6 2.1 82.7 24.4 18.2 2.6 13.8 3.7 4.6 67.3 78.1 21.9
NONMETALS
50.8 .1 50.4 4.1 25.9 12.9 1.9 4.8 () 49.6 69.3 30.7
i 34.6 4.0 38.6 32.9 11.8 8.3 6.9 6.6 4 61.4 82.1 17.9
Cement, hydraulic..o .. __._.________ 17.1 3.8 20. 81.5 24.8 2.0 17.5 2.4 .9 79.1 72.8 27.2
Diamond: -
..... 2.8 2.8 ... 18.2 84.3 .2 eeeees 97.7 86.8 18.2
..... 1.0 1.0 ... 21.7 77.2 .1 . 99.0 78.3 21.7
42.4 .8 42.7 29.8 25.9 1.6 .2 .3 57.3 74.1 25.9
84.7 2.0 86.7 42.8 12.1 1.8 7.4 .2 63.3 87.9 12.1
Fluorspar... 85.8 (U] 85.3 80.1 13.0 8.2 8.8 (U] 64.7 7.4 22.6
Graphite._ 612.1 .5 12.6 10.8 16.0 8.9 82.7  24.0 __.____. 87.4 60.0 40.0
Gypsum._ 88.2 1.4 84.6 39.1 18.2 2.2 8.1 1.7 65.4 85.7 14.3
Magnesite._.___._____ - ® 1.1 1.1 24.4 48.8 N 3.8 . 98.9 30.2 69.8
Mieca, including scrap -- 59.8 2.2 61.5 3.4 18.7 4.9 11.5 () 38.5 81.8 18.7
Phosphaterock.___________________ 44. .4 45.2 .1 21.2 238.7 8.7 3.3 54.8 76.0 24.0
Potash (marketable) K:O equivalent. 82.7 ... 32.7 80.8 84.6 ._.____ 2.0 ool el 67.8 65.5 34.5
Pumice__________________ _______ 24.9 1.1 26.0 78.8 XX .1 (@) XX .1 74.0 100.0 XX
Pyrites, including cupreous. - . _ - 5.8 ... 5.8 88.8 19.9 5.8 25.8 9.1 .8 94.7 71.0 29.0
alt. .. 36.8 3.1 89.9 23.1 14.8 1.8 7.8 12.4 7 60.1 78.8 26.7
gtlitfmtium minerals 8._____ .. . o.._.. 21.7 4 22.1 73.8 .o GENN 4.1 XX o 77.9 100.0 XX
uliur:
Native_ ..ol . 75.2 1.8 76.5 .8 19.8 .1 2.8 1.0 ... 23.5 79.7 20.3
Byproduct elemental._..____ 57.0 .1 57.1 380.4 8.8 .1 1.7 1.9 ..., 42.9 89.3 10.7
Tale, soapstone, and pyrophyllite, 21.0 2.2 28.2 18.5 11.1 .9 45.7 4.7 .9 76.8 84.2 15.8
Vermiculite 8________________________ ... ___ 69.1 1.8 70.4 ... X: 29.0 .6 XX el 29.6 100.0 XX
MINERAL FUELS AND RELATED MATERIALS
gcﬁl. all grades including lignite.______________ 18.8 .8 19.1 18.1 41.3 2.0 5.5 2.4 80.9 47.1 52.9
oke:
Metallurgical . .. ______._____.._ 20.3 7 21.0 28.8 82.0 1.0 11.0 1.8 79.0 62.6 37.4
Other typcs.. - .5 1.0 1.5 30.9 87.6 .7 26.8 2.5 98.5 62.4 87.6
Fuel briquets___._______ (7 ) (19 20.5 68.0 (1) 10.0 1.5 100.0 32. 68.0
Gas, natural (marketed). 68.7 1.9 70.6 4.6 22.7 .3 1. (1 29.4 77.8 22.7
Peat. ... ... .4 (7) .4 4.0 95.6 ... 15 I 99.6 4.5 95.5
Petroleum, crude_ . ________________________.. 28.2 11.5 89.7 1.0 16.8 10.2 81.5 .1 60.3 82.5 17.5
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XX Not applicable.

! Data presented in this table have been calculated from production figures that include additions and revisions to all data appearing elsewhere in the 1968 Minerals
Yearbook. Data revised through September 80, 1969.

2 Includes Cuba.

2 Includes Yugoslavia.

4 Includes Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U.S.S.R.

5 Includes mainland China, Mongolia, North Korea, and North Vietnam.

* ¢ United States data withheld to avoid disclosing individual company data and not included in total upon which percentages have been calculated.
: ualntjity of grodgction not known. No estimate included in total.

pre tion from Con ies; Albania, Bulgaria, Cuba, Czechoslovakia, East Germany, Hungary, mainland China, Mongolia, North Korea, North
Vietnam, Poland, Rumania, U.S.S.R. and Yugoslavia.
9 Excludes production from C ist countries other than Yugoslavia.

)2
10 Less than .06 percent.

Table 4.—Value of world trade in major mineral commodities * by regions > and major commodity groups

(Million dollars)

Mineral commodities

Exports Imports All commodities
Area and country ?2 Metal
ores Mineral Metal Mineral
concen- Metals fuels Total ores and Metals fuels Total Exports Imports
trates scrap
and serap
1964 total . ..o ceeas 4,360 14,270 17,010 35,640 4,360 14,270 17,010 85,640 172,160 172,160

1965 total .

4,580 16,390 17,920 38,890 4,580 16,390 17,920 38,890 186,390 186,390
1966 total r

4,760 17,690 18:890 41,340 4,760 17,690 18,890 41,840 203,400 208,400

7:
Northern North America:

United States. . - . oo 520 1,110 1,100 2,780 920 8,110 2,250 6,280 81,240 26,070

Canada__ 940 1,285 560 2,785 140 480 690 1,810 10,560 9,670

Total 3. 1,460 2,395 1,660 5,515 1,060 3,590 2,940 7,690 41,800 85,740

Latin America______ 740 1,051 2,860 4,651 51 700 660 1,411 11,700 10,600

Europe:

lgin-Communist:

EEC 520 6,150 2,380 9,050 1,430 5,230 5,690 12,850 56,140 52,610

335 2,540 530 3,405 650 2,580 8,060 6,290 28,650 82,720

75 330 130 535 60 830 890 1,780 6,040 9,870

Subtotal oo .. 930 9,020 3,040 12,990 2,140 8,640 9,640 20,420 90,830 95,200

Communist.. ... . 445 2,170 2,420 5,085 480 1,950 1,850 3,780 22,820 21,110

Total 3 s 1,875 11,190 5,460 18,025 2,620 10,590 10,990 24,200 118,650 116,310

See footnotes at end of table.
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Table 4.—Value of world trade in major mineral commodities* by regions® and major commodity groups—Continued
(Million dollars)

Mineral commodities

Exports Imports All commodities
Area and country ? Metal
ores Mineral Metal Mineral
concen- Metals fuels Total ores and  Metals fuels Total Exports Imports
trates scrap
and scrap
1967—Continued
Africa:
Republic of South Africa._. * ® 86 86 7 164 155 326 1,900 2,580
Oth 855 61,070 2,080 8,505 10 439 540 989 8,860 8,330
53856 51,070 2,166 3,591 17 603 695 1,315 10,260 10,860
O] ® 6,610 6,610 2 371 865 738 7,860 5,120
O] 1,875 33 1,408 1,160 805 2,000 3 ,965 10,440 9,850
410 465 700 1,676 59 1,005 980 2,044 10,000 14,580
5410 1,840 738 2,988 1,219 1,810 2,980 6,009 20,440 24,430
@ 128 30 158 24 884 64 472 2,070 2,350
5410 1,968 768 3,141 1,243 2,194 3,044 6,481 22,510 26,780
Australia and New Zea [©) 255 130 885 6 203 295 504 4,270 4,080
Rest of world_. - 275 . 950 1,225 7 74 1,060 1,141 2,080 3,130
Not reported 3 e 405 411 11 827 14 15 561 590 ... 1,510
Grand total 1967_ . ___________________ 5,020 18,340 20,610 43,970 5,020 18,340 20,610 43,970 214,130 214,130

r Revised. .

! Commodities included are as follows: SITC (Standard International Trade Classification) categories; (1) Division 28—Metal ores concentrates, and scrap; Section
8—Mineral Fuels, lubricants and related materials; Division 67—Iron and steel; Division 68—Nonferrous metals.

2 Regional groupings generally conform to United Nations practice; modifications and special aspects of classification scheme are as follows: (1) Latin America includes
Mexico, Central America, and South America, but excludes Caribbean Islands; (2) EEC consists of Belgium, France, West Germany, Italy, Luxembourg, and the Netherlands;
3) EFTA consists of Austria, Denmark, Norway, Portugal, Sweden, Switzerland, and the United Kingdom; (4) Other non-Communist Europe consists of Finland, Greece,
Iceland, Ireland, and Spain as well as Y lavia (a ist country) and Turkey (a Near East country); (5) Communist Europe includes Albania, Bulgaria, Czechoslo-
vakia, Hungary, Poland, Rumania, and the U.S.S.R.; (6) Other Africa corresponds to the United Nations category “Developing Africa;” (7?l Near East corresponds to the
United Nations category “Western Asia”; (8) Other non-Communist South Asia and Far East corresponds to the United Nations category “Other developna% Asia"”; (9) Com-
munist Far East consists of China (mainland), North Korea, Mongolia, and North Vietnam; (10) Rest of world is taken directly from source and reportedly consists mainly
of Caribbean and Pacific Islands; (11) Not reported is derived by subtracting all listed figures from reported totals.

3 Data not reported in source but derived from data therein.

4 Not listed separately, presumably included under “Not reported.” (See below in body of table.)

& Partial total, exclusions indicated by footnotes 4 and 6 applied to detail.

¢ Nonferrous metals only; iron and steel presumably included under “Not reported.” (See below in body of table.)

Source: United Nations. Monthly Bulletin of Statistics. March 1969, pp. xviii-xix; May 1969, pp. xxviii, xxx—xxxiv.
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Table 5.—Direction of trade in major mineral commodities® in 1967
(Million dollars)

ANONODT dTIOM dTHL NI STVIININ

Destinations 2
Sources Northern North America Non-Communist Europe
- Latin Commu- Near
ISInigzg Canada  Total 3 America EEC EFTA Other 3 Total nist Europe East
ta
Northern North America:
United States._ oo ecceeeen XX 628 628 3807 546 247 61 854 4 31
Canada. o oo 1,685 XX 1,686 50 189 526 23 738 2 1
1,685 628 2,313 857 785 718 84 1,592 6 32
1,573 267 1,840 374 696 499 76 1,271 34 1
733 56 789 190 4,550 1,549 466 6,665 276 189
338 72 410 71 1,045 952 243 2,240 194 62
82 1 33 4 206 114 26 845 85 10
1,103 129 1,232 265 5,800 2,615 7356 9,150 5566 261
35 7 42 143 551 3656 887 1,808 8,015 51
Total 3. ____.__. ecmmemmnaa- - 1,188 136 1,274 408 6,351 2,980 1,122 10,453 8,570 812
Africa:
Republic of South Africa 5 oo oo oo 2 el - S S S,
Other ® e 166 29 195 22 2,085 650 120 2,806 - 25 3
e 168 29 197 22 2,039 651 120 2,810 26 3
Near East b . o 180 69 249 105 2,050 1,040 820 8,410 __...__. 820
South Asia and Far East: -
Japan "-----_..----_. ........................... 582 87 619 79 82 11 12 b5 22 36
Other non-Communist . _. . ___________ 238 12 250 8 141 47 11 199 36 23
Subtotgl 2 ececececioccncncanaccecenenaeie 820 49 869 87 178 58 23 2564 58 58
Communist Far Bast 7. oo i . oo e o 2 15 4 e 19 62 1
Total 3__ 820 49 869 89 188 62 28 278 120 59
Australia and New Zeala: 27 3 30 1 16 54 5 16 ceeenae 1
Rest of world..___..__ 545 122 667 61 68 153 22 248 ... 2
Grand total 4 6,280 1,_310 7,590 1,411 12,850 6,290 1,780 20,420 3,780 788

See footnotes at end of table.

144



Table 5.—Direction of trade in major mineral commodities * in 1967—Continued
(Million dollars)

Africa South Asia and Non-Communist
Far East Australia .
Sources C ist and New  Rest of Grand
Republic Far East Zealand world total ¢
of South Other Total 3 Japan Other Total 3
Africa
Northern North America:
United States.... - 16 43 59 554 242 796 _______ 26 31 2,730
Canada._. - 15 0 15 228 36 264 25 6 ,785
Total 3 - 81 43 74 782 278 1,060 2 51 87 5,515
Latin America. - 1 13 14 280 10 290 2 2 830 4,651
Europe:
Non-Communist:
EEC 35 308 343 78 162 230 162 12 29 9,050
55 63 118 87 98 156 65 59 83 8,406
102 9 111 18 12 U 535
192 880 572 153 262 415 227 (e 461 12,990
Communist. ————— 84 84 212 76 288 b 3 . . ,085
192 464 656 865 338 708 840 7 461 18,025
Africa:
Republic of South Afriea 5. ocoo_.. XX 22 22 8 oo L J——— ———em——= 86
Other 8. . cc——— - 62 108 165 169 11 180 9 82 8,505
62 126 187 172 11 183 9 32 8,591
115 215 330 1,420 420 1,840 oo 62 6,610
South Asia and Far East:
Japan 7 cmeean 10 81 41 XX 408 403 112 47 7 1,408
Other non-C 1151 J, cemeemcmnme  mmmeme—n 18 18 479 456 934 2 87 10 1,575
Subtotal 3_ e 10 49 59 479 868 1,887 114 134 17 2,983
Communist Far East 7 cen cmeees 4 4 48 23 Tl eeeecee mmccmice cmmcmmea 158
Total 8. . ..o c———— [ 10 53 63 527 881 1,408 114 134 17 8,141
Australia and New Zealand 7 2 2 4 117 67 184 4 57 20 885
Rest of World 8_ . . __ .. 3 84 87 59 26 86 __eeeeo- 2 89 1,225
Grand total 4 _ oo P 826 989 1,315 8,965 2,044 6,009 472 504 1,141 43,970

Pe

XX Not applicable.
1C dities included

as detailed in footnote 1, table 4, this section.

2 Regional groupings as detailed in footnote 2, table 4, this section.

3 Not reported in Source; derived from data therein.
4 As reported in Source; does not add.

5 Includes mineral fuels only.

% Excludes iron and steel.

7 Excludes metal ores and scrap.

8 Includes iron and steel and nonferrous metals only.

Source: United Nations, Monthly Bulletin of Statiatics. New York. March 1969, pp. xxiv—xxv; May 1969, pp. xxvi-xxviii, xxx-xxxiv.
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Table 6.—Summary of trade in major mineral commodities*
by industrialized and less developed countries®

Value distribution Percentage distribution of world
by destinations total value by destinations
(million dollars) (percent)
Sources
Indus- Less Indus- Less
trialized developed Total trialized developed Total
countries countries countries countries.
1965:
Industrialized countries_ .. ._._....__ 19,314 8,469 22,783 50.2 9.0 59.2
Less developed countries.. .. ...____ 12,262 3,435 15,697 31.9 8.9 40.8
World_ oo 31,576 6,904 38,480 82.1 17.9 100.0
1966:
Industrialized countries___________ 20,551 3,590 24,141 49.6 8.7 58.3
Less developed countries. . _.__..._ 13,746 3,563 17,309 33.1 8.6 41.7
World__ oo 34,297 7,153 41,450 82.7 17.3 100.0
1967: '
Industrialized countries_._._.._.._._ 21,744 8,675 25,419 49.4 8.4 57.8
Less developed countries_ . ___..... 14,841 3,710 18,551 33.8 8.4 42.2
World . eeceeae 36,585 7,385 43,970 83.2 16.8 100.0

1 Commodities listed in table 4 of this chapter.

2 Countries classified as industrialized for this table include the United States, Canada, all countries of
Europe (Commumnist and non-Communist), the Refublic of South Africa, Japan, Australia, and New Zealand.
Following United Nations’ practice, Turkey is included with Europe.

Source: Data for 1967 are derived from figures in table 5 of this chapter, data for 1965 and 1966 are derived
from previous editions of this table.

Table 7.—Estimated world? consumption of major nonferrous metals

1964 1965 1966 1967~ 1968

Aluminum 2. ... thousand metric tons__ r 5,837 r6,497 r7,034 7,246 8,179
5,919 6,110 r6,406 6,091 6,388

2,794 2,936 3,021 3,162
r4,017 r4,100 4,081 4,288
165 166 164 170

r Revised.

1 In general, major consuming countries only have been included; sum of consumption by excluded minor
consumers may be significant; data included for Communist countries, except Yugoslavia, are listed as con-
jectural in source.

2 Apparently includes secondary metal.

$ Pri and secondary refined.

4 Chiefly primary; may include some secondary.

5 Primary and secondary slab. 5 3 . .

¢ Primary only. As reported by the International Tin Council. Communist countries, except for Yugoslavia,
are excluded. .

urce: Yearbook of the American Bureau of Metal Statistics. Forty-Eighth Annual Issue for the year 1968.

So
New York, 1969, 148 pp.
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Table 8.—World energy consumption® by fuel and continental area

(Million metric tons of standard coal equivalent unless otherwise specified)

Natural Hydro, Total
Solid Liquid and nuclear, Total per

Area 2 and year fuels fuels imported and aggre- capita

gas imported gate 2 (il
electricity grams)
424 758 630 87 1,849 8,743
448 795 657 40 1,940 9,052
471 834 . 707 42 2,058 9,459
468 870 744 46 2,123 9,665
5 64 25 2 95 922
4 69 26 2 101 949
5 71 28 2 106 965
5 75 30 3 113 998
6 58 9 4 76 566
6 60 10 4 79 578
6 65 10 5 86 607
7 68 11 5 90 618
539 416 25 34 1,014 2,986
515 466 28 39 1,048 3,057
486 522 33 43 1,084 3,138
(1967 ——— mcccecmmm————— 459 552 41 44 1,096 8,148
31 1 2 83 271
32 2 2 89 288
36 2 2 92 288
36 2 2 94 285
28 6 Q] 40 456
31 6 3) 43 476
33 7 ¥ 47 510
37 7 ® 51 538
133 9 12 298 306
152 10 12 324 324
176 10 14 353 345
209 11 12 397 378
23 ® 2 56 38,316

26 3 2 60 8,4
28 (’g 2 63 3,559
30 16 2 66 8,629
271 168 14 1,478 1,402
291 196 16 1,539 1,445
816 218 18 1,631 1,511
341 242 17 1,582 1,448
1,782 871 107 4,984 1,547
1,920 933 118 5,222 1,589
2,080 1,015 128 5,515 1,648
2,219 1,088 181 5,611 1,647

1In most cases, data are aggregates of country figures representing apparent inland consumption—the
gurely arithmetic result of adding production and imports and subtracting from this sum, the total of exports,
unker loadings and additions to stocks (where the latter are known). All totals in this table are as reported
in source and may not represent the sum of listed parts owing to rounding and/or omission from detail of minor
quantities not listed separately.

2 Areas listed are those appearing in source and have not been conformed to standard terms used elsewhere
in the Minerals Yearbook, except that the source term “Western Asia” has been converted to “Near East.”
3 Nil or less than 5 unit. 3
4 The greatest part of the consumption listed under this heading is that of Eastern Europe—Albania,

Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania and the U.S.S.R.

Sti%r_cles United Nations. World Energy Supplies. Statistical Papers, Series J, No. 12, New York, 1969,
PP. .
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Table 9.—Annual investment expenditures in the steel industry for selected countries

(Million dollars)
1964 1965 1966 1967 1968
European Economic Community (EEC)!._._. - r1,815 932 r 848 780 822
European Free Trade Association (EFTA)2. - r261 261 r 267 272 211
er countries:

Canada___ 191 r151 r195 108 NA

Ireland. 1 1 ® 1 [©)
Japan 460 454 540 r 842 1,167
Spain_ 109 116 143 186 NA
B b 32O 10 10 8
United States 1,600 r1,823 1,953 2,173 2,436

* Revised. NA Not available.

1 European Coal and Steel Ci issi Inv ent in the Community Coal Mining and Steel Industries.
Report on the 1969 Survey, 1969 p. 8.

2 Totals given exclude expenditures, if any, for Denmark and Switzerland in every year, and for 1968 also
exclude Austria, Norway, and any non British Steel Corporation investment in the United Kingdom.

3 Less than 4 unit.

4 Japanese fiscal years.

Source: Except as otherwise noted, Organization for Economic Cooperation and Development. The Iron
and Steel Industry in 1968 and Trends in 1969, and previous editions of the same publication covering 1964
and 1965, 1965 and 1966, 1966 and 1967, and 1967 and 1968.

Table 10.—Non-Communist world petroleum industry capital expenditures and
exploration expenses by geographic area

(Million dollars)
1964 1965 1966 1967
United States:
Capital expenditures.. 6,100 6,375 7,126 7,650
Exploration 650 610 650 615
Total - 6,750 6,985 7,775 8,265

Other Western Hemisphere:
Capital expenditures 1,425 1,550 1,786 1,860
Exploration expenses...__ 170 195 210 250

Total e eee 1,595 1,745 1,995 2,110

‘Western Europe:

Capital expenditures 1,725 2,050 2,500 2,726
Exploration expenses 90 150 7% 100
Total_ 1,815 2,200 2,576 2,825
Africa:
Capital expenditures.. 575 600 560 600
Exploration exp 115 100 % 100
Total ... 690 700 635 700
Middle East:
Capital expenditures.. 275 625 600 550
Exploration exp 30 35 50 50
Total e e cecccmm————— 805 660 650 600
Far East:
Capital expenditures ———— 900 800 840 9756
Exploration eXpenses. -c-cceccccemccccmcmcmcacmaan - 7% 90 50 75
Total. oo e cccceccmce———————— - 976 890 890 1,050
Unspecified: Capital expenditures (no exploration expenses).... 1,275 1,176 1,265 1,216
Total:
Capital expenditures. - 12,275 18,175 14,676 16,576
- 1,130 1,180 1,110 1,190

Exploration expenses.-
Total ... - cemeceee-a- 18,405 14,855 15,785 16,765

Source: Energy Division, Chase Manhattan Bank N.A. Capital Investments of the World Petroleum
Industry. December 1968, pp. 24-31.
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. Table 11.—Non-Communist world petroleum industry capital expenditures
by industry sector and exploration expenses

(Million dollars)

1964 1965 1966 1967

Capital expenditures:
Production 5,565 5,785 5,640 6,000

ipeli 555 550 760 860
1,855 1,225 1,295 1,280
1,565 1,865 2,670 2,585
625 925 1,340 1,565
2,190 2,430 2,410 2,705
420 395 560 580

12,275 18,175 14,675 15,575
Exploration expenses - — _ - - e ccmedem————a 1,130 1,180 1,110 1,190

Grand total .. 13,405 14,855 15,785 16,765

Source: En Division, Chase Manhattan Bank, N.A. Capital Investment of the World Petroleum
Industry, 1967. December 1968, p. 24.
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Table 12.—U.S. direct foreign investment in mineral industries:
Value, earnings and income

(Million dollars)

Mining and smelting Petroleum

Area and country
Value Earnings ! Income ! Value Earnings ! Income ?

1966
Canada . - cccccocecemeccmmeeaee r 2,089 191 120 r 3,608 196 114
Latin American Republics:
South America:
()] *) (2) 1,862 384 385
® ® ® r 678 74 78
r 986 235 218 r 2,540 458 463
162 28 16 r 357 21 8
1,148 263 234 2,897 479 471
r 367 96 93 r 578 32 26
Europe:
BEC. oo 17 ® [©) r 1,980 -39 17
@ Q] r1,169 —25 —-15
® ®) 832 . —15 3
10 11 r 3,981 —79 4
45 33 r 138 2 *)
33 25 r 966 ) G
78 58 r1,104 259 243
________________ r 1,557 863 852
4 1 r 913 68 54
18 6 (?) (2 ?)
®) ® (@) ) G
18 6 521 2 —8
________________ 1,047 40 23
660 524 r 16,205 1,859 1,718
240 154 3,819 207 132
Latin American Republics:
South America:
Venezuela_ (? (2 ) 1,789 380 374
Other_ oo mcmcaeeeen [© (2) [¢) 743 80 65
265 250 2,532 460 439
Other 30 15 385 15 6
Total 295 265 2,917 475 445
Other Western Hemisphere 431 101 100 585 57 35
EuroEe:
EC. e cccccccece e m e 19 ® ® 2,063 —24 35
Non-EEC:
2 ® ('; 1,429 —53 —17
40 () (2 912 —22 —12
61 6 7 4,404 -99 6
Africa
99 45 29 142 ® (2
299 29 31 1,090 Q)] ®
398 4 60 1,232 268 252
Middle East.__.  J R 1,607 983 1,010
Far East 40 5 1 992 115 87
Oceania
820 20 8 ® (@] (G
2 1 1 ® ® Q)
Tota 322 21 9 591 —4 -19
Internatlonal Shipping. - o ccecmcmmmoce  ccccee cmmecmoe ceoeooee 1,264 117 41
Grand total 4 _ o ceaaen 4,810 743 596 17,410 2,118 1,989

» Preliminary. r Revised.

1 Earnings is the sum of the U.S. share in the net earnings of subsidiary and branch profits; income is the
sum of dividends, interest, and branch profits.

2 Combined in other industries in source.

3 Less than $500,000.

4 Detail msy not add to totals shown because of independent rounding.

Source: U.S. Department of Commerce. Survey of Current Business. V. 47, No. 9, September 1967, pp. 42—
48; v. 48, No. *10, October 1968, pp. 24-25.
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Table 13.—World merchant fleet distribution by type®

1964 1965 1966 1967 1968
i
Number of vessels:
Tankers 3,582 3,610 8,740 3,895
1,971 2,089 2,368 2,609
11,019 10,908 10,963 11,052
1,757 1,746 1,729 1,805

18,829 18,303 18,800 19,361

Gross tonnage:
Tanker ——--th nd tons-. 52,408 57,032 58,999 65,804 71,641
i 17,887 20,696 22,350 31,644 87,596
61,219 61,897 61,025 61,821 62,559
12,716 12,748 12,674 12,253 12,446

Total - .o do._.. 143,675 151,868 155,048 171,522 184,242
Deadweight tonnage:

Tankers - woo-do__.._ 81,742 89,723 93,022 105,542 117,185
Bulk carriers oo c-ceeeomamoaao- do.... 26,354 31,531 34,177 49,638 59,926
Freighters._ - - do.... 86,766 86,587 85,852 86,107 86,702
Other . s do.... 9,292 9,388 9,863 9,116 9,447
Total . oo cccecccccccecmceee do__.. 204,154 217,229 222,414 250,403 278,210

1 Marmme Admmlstratmn classification. Tankers include whaling tankers; vessels shown here as Other

i C tion p and cargo, combmatlon passenger and refrigerated cargo, and refrigerated

fre‘%l;m Contribution of these vessels to dity trade is regarded as unimportant. Data are as

ber 81 of year indicated.

Table 14.—Distribution of world oil tanker tonnage by size groups®

1966 1968
In service New building in progress
Size group or on order at yearend
(deadwelght tons) Million Percent
deadweight of Million Percent Million Percent
tons total deadweight of deadweight of

tons total tons total
Under 25,000 _ - ccococomman 30.0 30.2 29.8 24.9 1.3 2.5
25,000-45,000.. - - 25.8 25.5 25.6 21.4 .5 .9
45,000-65,000.- - - 21.2 21.3 22.1 18.5 2 4
65,000-85,000.... . - 12.7 12.8 15.7 13.1 1.4 2.7
85,000-105,000.__ - 6.6 6.6 12.9 10.8 2.4 4.6
105,000-125,000_ - 2.5 2.5 4.8 4.0 1.6 3.0
125,000-145,000. ce mmmemimn mmmmmmaa 1.4 1.2 1.5 2.9
145,000-165,000_ R 1.2 1.0 1.6 8.0
165,000-185,000. - 1.1 1.1 7 .6 .4 .8
185,000-205,000_ .. ce ecmmmee mememmaa 1.9 1.6 4.9 9.3
205,000 and OVer - e cccccnccar  mcmcemme mmmemme- 3.4 2.9 86.8 69.9
Total . o ccomeemccanas 299.4 100.0 2119.5 100.0 52.6 100.0

1 Includes vessels 2,000 deadweight tons and over.
2 Data differ slightly from total given in table 13 owing to difference in source.

Sources: British Petroleum Co. Ltd. BP Statistical Review of the World Oil Industry. Baynard Press,
London, 1966, p. 15; 1968, p. 16.
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Table 15.—Indexes of ocean freight rates

(1963 =100)
Trip charter
'I’ )
tanker ‘West Germany Nether- Norway
brokers lands
panel Dry Tankers  (general) Dry Tankers
cargo cargo
1964. - 89 101 90 114 100 92
1965 o e 90 110 90 114 112 90
1966 . - e eecaeeeme 89 100 84 100 97 84
280 91 112 383 92 .67
NA 102 117 . 382 101 198
142 111 246 398 116 260
129 117 152 3105 114 146
109 102 154 92 104 155
1968:! _ :
First quarter- oo cocceoo-- 107 100 150 394 104 129
Second quarter- ... _._-_ 121 98 200 NA © 102 177
Third quarter__ ... —._-- 102 98 145 NA 101 125
Fourth quarter..__________. 106 104 172 NA 102 152
Annual average__ .coeoo-. 108 100 158 NA 102 142
Trip charter Time charter
United Kingdom
Norway United
General Coal Ore Fertilizer (dry cargo) Kingdom
trade trade trade (dry cargo)
1964._.. - 108 96 108 112 112 114
1965, 116 105 120 136 126 128
igﬂg ; 104 88 94 128 113 126
67:
First quarter.-. 97 80 72 146 102 113
Second quarter. 104 92 470 5142 103 116
ird quarter. 115 116 NA NA 131 140
Fourth quarter e -oeo---- 134 111 6120 239 126 132
1968:1 Annual average__ - _-.__ 111 95 85 186 113 124
68:
First quarter oo ccoeoceena- 121 94 NA 215 120 136
Second quartereeeoeoeoao_-- 116 92 NA 213 116 139
Third quarter. --o-ccemaaa- 109 90 NA 197 117 128
Fourth quarter-— o oo~ 116 87 NA 199 118 118
Annual average______._.. 114 92 NA 206 118 182

NA Not available.

1 Except as noted, quarterly figures are for the last month in the quarter.
2 Data for January.

3 Actual quarterly average.

4 Data for April.

5 Data for May.,

¢ Data for October.

Source: United Natlons. Bulletin of Monthly Statistics. New York, September 1968, p. xvi; June 1969
p. xvi; and September 1969, p. xvi.
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Table 16.—Nonferrous metal prices in the United States

(Average, cents per pound except where otherwise noted)

Year and month - Alumil- Copper 2 Lead 3 Zinc 4 Tin 5 Silver ¢
num

23.741 31.960 13.396 13.568 157.595 129.300

4.507 85.017 15.800 14.500 178.202 129.300
24.500 86.170 14.915 14.500 164.070 129.300
24.978 738.226 14.183 13.843 158.434 154.968

25.000 58) 13.800 13.500 147.966 198.955
25.000 8 13.800 13.500 145.632 185.474
25.00 8 . 13.500 145.625 218.048

26.000 41.712 12.800 13.500 163.702 195.929
25.583 941.847 138.012 13.500 148.151 214.460

1 Unalloyed ingot, 99.5 percent, delivered United States.
2 Electrolytic copper, domestic refineries, Atlantic seaboard.
3 Refined lead, St. Louis.
- 4 Prime Western slab. f.o.b., East St. Louis.
5 Straits tin, New York.
¢ Cents per troy ounce, 0.999 fine, New York.
7 Based on first 8 months of 1967.
8 Average suspended January through March.
9 Based on April through December.

lgggml'i%: Yearbook of the American Bureau of Metal Statistics. Annual Issue for the year 1968. New York,
5 pp.

Table 17.—Nonferrous metal prices in the United Kingdom

(Average, £ per long ton unless otherwise noted)!

Year and month Aluminum 2 Copper 3 Lead ¢ Zinc § Tin ¢ Silver 7

,240.917 111.920
,414.133 111.583
,296.588 111.807
,222.458 141.977

190.900 852.879 101.250 118.125
196.000 469.875 115.000 112.900
196.000 554.471 95.150 101.992
199.628 417.338 83.763 100.429

1

1

1

1

228.666 596.388 92.763 111.358 1
9.975 1

1

1

1

1

238.000 465.621 105.075 111.725 1,406.308 203.583
238.000 501.625 105.863 113.779 1,880.175 199.250

233.981 523.975 101.796 111.175 1,323.863 219.529

1 London Metal Exchange, average settlement prices.
2 Ingots, 99.5 percent.
3 Electrolytic wirebars.
+ Refined pig lead, 99.97 percent.
8 Virgin zine, 98 percent.
¢ Standard tin.
7 Pence per troy ounce, 0.999 fine.
lsggmi?; Yearbook of the American Bureau of Metal Statistics. Annual Issue for the year 1968. New York,
)y PP.
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Table 18.—Nonferrous metal prices in Canada
(Average, Canadian cents per pound unless otherwise noted)

Year and month Aluminum ! Copper 2 Lead 3 Zinc 3 Silver ¢

25.42 33.342 13.418 13.566 139.962
26.00 37.639 15.500 14.500 139.879
26.00 44.940 °  14.943 14.500 139.803
26.48 47.539 14.000 13.870 172.030

26.50 51.000 14.000 13.500 215.823
26.50 51.000 14, ggg 13.500 201.452

26.50 51.000 14. 13.500 236.529
.50 51.000 14.000 13.5 .
26.50 51.000 13.091 13.500 255.750
27.37 51 13.000 13.500 260.335
27.50 45.250 13.000 13.500 248.457
27.50 45.000 .000 . 235.395

September. 27.50 45.000 13.000 13.500 237.000
October. .. 27.50 45.000 13.227 13.500 211.630
November_ 27.50 45.000 13.500 13.500 216.583
December. . ... 27.50 45.000 13.500 13.500 210.244

Annual average. - - - oo ccoomncooo- 27.07 48.020 13.443 13.500 230.557

1 Ingot, 99.5 percent.

2 Electrolytic ingot, prompt delivery at Toronto. 3 . 5 X

3 Producers’ prices, carload quantities, com icated by C , Ltd., pig lead and prime western zine.
4 Canadian cents per troy ounce, Cominco, Ltd., price.

Source: Yearbook of the American Bureau of Metal Statistics. Forty-Eighth Annual Issue for the Year
1968. New York, 1969, 148 pp.

Table 19.—Mineral commodity export Table 20.—Analysis of export
price indexes price indexes
(1963 =100) (1963 =100)
Developed Less developed
Metal All areas areas
" Year and quarter ores Fuels crude
minerals Year and quarter Non- Non-

Total ferrous Total ferrous
minerals base minerals base
101 104 metals metals

101 104
01 108 106 129 103 146
107 144 103 177
101 103 106 135 102 156
100 102 .
100 102 First quarter_._ 107 156 102 192
100 108 Second quarter. 104 138 102 158
Third quarter_. 104 136 102 152
100 102 Fourth quarter. 104 139 102 150
Annual )
1 Derived from quarterly averages. average_... 104 142 102 165
Source: United Nations. Monthly Bulletin of Source: United Nations. Monthly Bulletin of
Statistics. New York, June 1969, p. xix. Statistics. New York, June 1969, p. xix.

Table 21.—Leading world producers of bauxite®
(Gross weight, thousand metrie tons)

Country 1964 1965 1966 1967 1968 »

8,651 9,062 9,268 8,526
4,360 5,563 5,466 5,672
4,700 4,800 5,000 5,000
1,186 1,827 4,244 4,968
2,919 3,858 38,381 © 2,800
2,662 2,811 2,813 2,800
1,574 1,887 2,131 2,072
1,477 1,429 1,650 1,959
1,270 1,371 1,659 e1,750
1,680 1,824 1,680 1,691

80,479 33,932 87,292 87,127
Allothers. - . _ . e ciccacaaan 5,968 6,981 6,771 7,226 7,786

Grand total .. ea. 83,387 87,460 40,708 44,517 44,863
° Tatimat » Prelimi )
1 Includes additions and rev-ﬂsiona to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).

Comé)xiled Sept. 30, 1969.
2 Excludes nepheline concentratee and alunite ores.
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Table 22.—Leading world producers of aluminum*

(Thousand metric tons)

1965 1966 1967 1968 »
2,499 2,693 2,966 2,953
840 9 5

890 96 1,000

753 807 885 894

4 337 382 483

279 324 361 470
341 364 861 366
234 344 253 257

123 128 128 142

69 83 96 120
.............. 40 109

5,432 5,970 6,437 6,794
886 910 1,138 1,267

Grand total ... o 5,981 6,318 6,880 7,575 8,061

¢ Estimate. P Preliminary.
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).
Compiled Sept. 30, 1969.

Table 23.—Leading world mine producers of copper®

(Copper content of ore, recoverable where indicated, thousand metric tons)

Country 1964 1965 1966 1967 1968 »
______________________________________ 1,131 1,226 1,296 866 1,093

- 650 700 750 800 800

- 632 696 623 662 665

- 633 606 664 664 662

- 442 462 461 546 562

- 277 2 316 319 321

- 2176 2180 176 181 213

- 106 107 112 118 120

- 60 63 T4 85 114
___________________________________________ 106 92 111 92 107
________________________________________ 4,213 4,421 4,583 4,333 4,647
__________________________________________ 600 623 689 684 715
Grand total e 4,813 5,044 5,272 5,017 5,362

e Estimate. P Preliminary.
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).

Compiled Sept. 30, 1969.
2 Recoverable.

Table 24.—Leading world producers of iron ore, iron ore concentrates,
and iron ore agglomerates®

(Thousand metric tons)
Country 1964 1965 1966 1967 1968 »

R e 145,584 153,432 160,271 168,200 177,600
- 86,198 88,842 91,594 85,5 87,248

- 60,938 59,532 55,060 49, 55,300

- 34,76 36,250 36,914 38,390 44,791

-- 87,000 39,000 40,000 28,000 38,000

-- 26,619 9,354 27,987 28,270 32,420

- 21,876 23,830 26,336 26,157 27,433

- 5,759 6,803 11,068 17,309 26,400

United Kingdom. .- 16,588 15,662 13,877 12,944 13,

Chile- - o e 9, 1853 12,145 12,246 10,783 11,917
Total. e 490,301 519,073 533,225 522,449 575,018

All others. - . - . 92,143 101,909 102,802 101,078 105,976
Grand total___ .o 582,444 620,982 636,027 623,527 680,994

¢ Estimate. P Preliminary,
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).

Compiled Sept. 30, 1969.
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Table 25.—Leading world producers of steel ingots and ‘castings*

35

(Thousand metric tons)
Country 1964 1965 1966 1967 1968 »
115,281 119,259 121,654 115,406 119,260
85,03 91,021 96,907 102,224 107,000
89,799 41,161 47,784 62,154 ,892
37,339 36,821 35,316 86,774 41,159
26,651 27,444 24,705 24,276 26,274
19,505 19,340 19,585 19,655 20,410
,793 12,681 13,639 15,890 16,964
14,000 15,000 16,000 11,000 15,000
8,731 9,169 8,917 ,716 11,486
8,578 9,088 9,850 10,454 11,007
8,377 8,598 9,124 10,002 e 10,500
8,281 9,134 9,074 8,795 10,207
Total o e meam 381,368 398,716 412,555 426,346 456,159
Allothers_ _ _ o eaeaas 56,326 60,045 62,516 65,886 71,
Grand total . meeaaos 437,694 458,761 475,071 492,232 527,552

e Estimate. P Preliminary.

1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).

Compiled Sept. 30, 1969.

Table 26.—Leading world mine producers of lead *

(Lead content of ore, recoverable where indicated, thousand metric tons)

Country 1964 1965 1966 1967 1968 »
USSR e mcccmcmmmm—mm e 830 350 875 400 400
Australia_ 381 368 871 381 388
Canada.___.. 187 275 293 308 828
United States 259 278 297 288 326
170 167 174 164 174
151 154 145 158 168
113 106 10: 108 e 110
91 e 100 e 100 © 103 e 106
100 100 100 90 100
1,782 1,893 1,958 2,000 2,100
740 802 891 874 ° 916
Grand total oo __ mm——————— 2,522 2,695 2,849 2,874 3,016

e Estimate. » Preliminary.

1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).

Compiled Sept. 80, 1969.

2 Recoverable.
Table 27.—Leading world producers of manganese ore*
(Thousand metric tons)
Country 1964 1965 1966 1967 1968
USSR o meeeean 7,096 7,576 7,705 7,175 7,500
South Africa, Republic of. 1,820 1,587 1,693 1,817 1,972
India (including Goa) 1,407 1,647 ,678 1,590 1,602
Brazil .- 1,852 1,396 1,239 941 1,426
Gabon._ _ .. 960 1,280 1,274 1,147 1,221
China, mainland e 1,000 1,000 1,000 700 900
Australia 62 102 318 558 T49
Ghana__ 462 604 587 498 413
JaPaAN - o e eiccmcmccccm—cmeeceeee- 285 303 321 339 828
0t - oo e ccecmmcmmmcm—eaen 18,944 15,475 15,815 14,765 16,106
Allothers. - - - oo emecmmemenae » 1 2,268 , 1 ,91. ,62
Grand total e 16,087 17,743 18,001 16,678 17,730
. Ratimat, » Preli .

1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).

Compiled Sept. 30, 1969.
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Table 28.—Leading world mine producers of tin*
(Tin content of ore, long tons)

Country 1964 1965 1966 1967 1968 »

Malaysia. oo loao 60,004 63,670 68,886 72,121 75,069
olivia..._.. --- 24,319 23,036 25,626 26,890 28,576
U.S.S.R.e2_ - 22,000 23,000 24,000 25,000 26,000
iland - __________ -~ 15,597 19,047 22,565 22,489 23,678
China, mainland ¢ 2._ -- 25,000 25,000 22,000 20,000 20,000
Indonesia......__.___ --- 16,345 14,699 12,526 18,597 16,563
Nigeria oo oo 8,721 9,547 9,854 9,340 9,644
Total - e 171,986 177,999 184,957 189,437 199,580
Allothers_ __ oo 21,471 23,116 23,114 25,569 28,051
Grand total oo o 193,457 201,115 208,071 215,006 227,581

e Estimate. » Preliminary.

1 Includes additions and revisions to data appearmg elsewhere in the 1968 Minerals Yearbook (all volumes)
Compiled Sept. 80, 1969.

2 Estimated smelter productlon.

Table 29.—Leading world mine producers of zinc®
(Zinc content of ore, recoverable where indicated, thousand metric tons) )
Country 1964 1965 1966 1967 1968 »

Canada. - e ccccccecccceaeae 662 826 950 1,133 1,156
U.S.S.R.® 2 i ciemcces 430 470 500 585 540
United States 2. 522 554 519 498 480

ustralia_ - ..o 850 856 875 406
Peru 2. 287 254 258 805 309
Japan.. 216 221 254 263 264
Mexieo.. 236 225 219 241 240
Poland.. oo - ... 151 152 150 157 ¢ 158
Italy ———- 118 116 116 125 140
Congo (Kinshasa)__._. 106 119 118 122 127
Korea, North e____ 100 105 105 115 115
Germany, West__. 111 109 107 115 110
China, mainland ®. oo 100 100 100 90 100
........................................ 3,839 8,606 3,766 4,105 4,158

All others . o e ccceaeaes 694 02 731 31
Grand total ... aoC 4,033 4,308 4,497 4,836 4,967

e Estimate. » Preli

1 Includes addltlo:m and rev:s:ons to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes)
Compiled Sept. 30, 1969.

2 Recoverable,

Table 30.—Leading world producers of hydraulic cement*
(Thousand metric tons)
Country 1964 1965 1966 1967 1968 »
64,934 72,388 79,992 84,800 87,500

65,728 66,318 68,522 651807 67,806
32,981 32,689 38,265 42,993 48,009

USSR

21,537 22,365 23,304 24,4 © 25,300
16,966 16,971 16,785 17,609 17,820
8,500 9,698 12,077 13,340 15,100
9,690 10,578 11,057 11,700 11,940
8,761 9,573 10,041 11,138 11,600
10,500 11,00 11,000 8,000 9,
5,767 6,087 6,456 7,182 7,650
7,119 7.645 8,102 7,253 7,511
5,564 5,624 6,046 6,405 7,281
4,752 5.405 5,886 ) 7,026
MeXiCo- oo 4,418 4,322 4,907 5,597 6,126
L S 323,689 335,491 859,609 370,341 892,548
Al others ... LI 91,955 98,563 104,995 113,006 117,590
Grand totalo o - oo 415,644 434,054 464,604 483,346 510,138

e Estimate. P Preliminary. 3
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes)
Compiled Sept. 30, 1969.
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Table 31.—Leading world producers of phosphate rock *

(Thousand metric tons)

1964 1965 1966 1967 1968 »

26,746 85,420 36,079 87,422
13,600 14,750 16,300 17,700
9,824 9,439 9,945 10,512
3,040 3,216 2,810 3,444
1,496 2,087 1,798 2,254

54,706 64,862 66,932 71,332
9,070 10,618 11,208 12,411

63,776 75,480 78,140 83,743

23,328

¢ Estimate. » Preliminary.

1 Includes output of all major crude mineral sources of phosphate, including apatite, guano, and similar
materials as well as regular phosphate rock. Includes additions and revisions to data appearing elsewhere in
the 1968 Minerals Yearbook (all volumes). Compiled Sept. 80, 1969.

2 Includes material described as sedimentary rock in Soviet sources.

3 Exports.
Table 32.—Leading world producers of marketable potash®
(Thousand metric tons K:O equivalent)

Country 1964 1965 1966 1967 1968 »

USSR e cccccccccccmm—————————— 2,200 2,868 2,626 2,868 e 3,150
Canada._ _ . eeeeeaaa 779 1,353 1,805 2,162 2,623
United Stat - 2,628 2,848 3,012 2,993 2,469
Germany, Basto oo -~ 1,857 1,926 2,006 2,206 2,200
Germany, West_ _ . e 2,201 2,885 2,291 2,131 2,220
France.. - - 1,807 1,888 1,782 1,818 e1,719
Total__._ c—— e 11,472 12,768 13,522 14,178 14,381

All others._ e ececcc———— 698 956 1,046 1,115 1,168
Grand total 12,170 13,724 14,568 15,293 15,549

e Estimate. » Preliminary.
1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).

Compiled Sept. 80, 1969.

Table 33.—Leading world producers of pyrite *

(Gross weight, thousand metric tons)

Country 1964 1965 1966 1967 1968 »

Japan 4,146 4,828 4,734 4,528 4,475
USSR e e ememaaeeem 3,200 3,300 3,300 8,500 3,500
Spain._ - 2,393 2,424 2,418 2,291 2,403
ina, mainland ¢ ..o __._____ 1,800 1,500 1,500 1,500 1,500
1,396 1,402 1,304 1,411 1,406

861 889 886 876 886

685 994 804 862 874

547 516 712 174

719 709 677 637 688

424 439 450 556 615

482 8 481 553 704

P rtugal 607 613 568 528 558
Korea, North e 420 450 500 500 500
- -- - 452 441 434 483 474

Total. e 17,581 18,494 18,562 18,936 19,3852
Allothers_ . _ oo .o 8,019 3,046 3,058 3,270 2,752
‘World total oo 20,600 21,540 21,620 22,206 22,104

¢ Estimate. » Preliminary.
1 Includes cupreous pyrites. Includes additions and revisions to data appearing elsewhere in the 1968
Minerals Yearbook (all volumes). Compiled Sept. 30, 1969.
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Table 34.—Leading world producers of elemental sulfur®

(Thousand metric tons)

Country 1964 1965 1966 1967 1968 »
United States. . - --- 6,350 7,449 8,374 8,416 8,955
Canada (sales)________________TTTITTTIITITIITT 1,622 1,876 1,852 2,267 2,346
exico_._____ - 1,725 1,586 1,706 1,891 1,685

France._ . -- 1,511 1,521 1,540 1,665 )

U.S.8. R il -- 1,850 1,430 1,430 1,500 .
Poland.. - 295 431 21722 21,316
Japan___ .. - 260 250 283 816 34
China, mainland e__ - 250 250 250 250 250
Germany, West___. - 78 m 80 105 127
Germany, East_._____ o ____ 125 125 128 128 125
Total il 13,566 14,995 16,120 17,255 18,255
All others_____ ——— 600 579 626 670 686
Grand total S 14,166 15,574 16,746 17,925 18,941

Of which: .
Frash L ~ 6,974 7,720 8,751 9,176 10,014
From sulfur ores. . oo _—.__ - 1,858 2,018 2,184 2,223 2

,287
Other elemental recovered. 5,834 5,836 5,861 6,526 6,690

e Estimate. ? Preliminary.
! Includes Frasch process sulfur, sulfur from sulfur ores, and byproduct sulfur from other ores, natural gas,
ind ludes sulfur contained in sulfuric acid manufactured direct.ly fl:om ores

and oil 'y operations, but n
- and. other sources without being first reduced to elemental sulfur. Moreover, far as possib
sulfur derived from pyrite is also excluded. Includes additions and revisions to data appearing elsewhere in
the 1968 Minerals Yearbook (all volumes). Compiled Sept. 30, 1969.
2 Includes Frasch process sulfur; Poland became the third nation in the world to produce Frasch sulfur in
1967, the others being the United States and Mexico.




Table 35.—Leading world producers of coal (all grades)®

(Million metrie tons)

1964 1965 1966 1967 1968 »
Country Bitumi- Bitumi- Bitumi- Bitumi- . Bitumi-

Lignite nous Total Lignite nous  Total Lignite nous Total Lignite nous  Total Lignite nous Total 2
and an- and an- and an- and an- and an- -
thracite thracite thracite thracite thracite E
U.S.S.R? 145 409 554 150 428 578 146 439 586 144 451 5956 © 140 © 454 * 594 E
United States. 8 456 4568 8 475 478 4 498 497 4 508 512 4 505 509 w
China, mainland * ® 290 290 (9 300 300 (9 825 82 (O 225 225 () 300 300
2 2569 251 2 258 249 2 251 242 2 244 247 2 249 2

4144 256 102 4187 239 98 4127 226 97 4118 210 1 112 214
197 197 _..__ 191 191 ______ 177 177 ... 175 176 cceea- 167 167 =
117 187 28 119 142 25 122 147 24 124 148 2 129 156 s
1 7 28 101 4 27 101 71 26 97 °70 26 96 =

62 64 67 69 68 71 68 71 73
28 47 21 32 22 84 56 24 35 59 23 41 64 2
45 45 oo... 48 48 - 48 48 oo 49 49 ... 52 Qo
51 1 50 51 () 51 51 ®) 47 47 ® 47 47 ?
56 51 b4 50 53 3 48 51 3 42 45 5

1 25 24 25 26 26 26 ® 26 29 (O] 29
gary. 4 31 27 4 81 26 4 30 28 27 23 4 27 5]
Yugoslavia_____.. 28 1 29 29 1 30 28 1 29 - 26 1 27 26 1 27 0
Korea, North. cocceemmeaaeaa oo ® 14 14 ® e18 °18 ® 20 20 ® e21 21 ® 23 .23 Cz)
Total - . ercccaaanean 715 1,901 2,616 709 1,952 2,661 703 1,989 2,692 687 1,897 2,584 698 1,974 2,672 o
Allothers__ o oo coeecoaacaos 27 106 133 28 104 132 30 102 182 82 98 130 26 86 112 5

Grand total . ____________ 742 2,007 2,749 787 2,056 2,798 733 2,091 2,824 719 1,995 2,714 724 2,060 2,784

© Estimate. » Preliminary.

1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes). Compiled Sept. 80, 1969.
2 Excludes production from U.S.S.R.-controlled portion of Svalbard (Spitzbergen).

2 Output small; included under bituminous and anthracite.

4 Includes pitch coal.

§ Less than %4 unit.

6%
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Table 36.—Leading world producers of marketed natural gas?*

(Billion cubic feet)

Country 1964 1965 1966 1967 1968 »

United States-.---- - 15,462 16,040 17,207 18,171 19,322
U.SS.R.____ - 3,892 4,570 5,110 5,601 6,039
Canada . - oo 1,328 1,442 1,342 1,472 1,643
Rumania 2o ooo..____ ——— 403 454 497 560 75
Netherlands - _._._.. - 27 56 116 254 514
Ttaly oo eocceaeaae ———— 269 273 297 324 360
Vi 1 287 250 264 293 301
Mexico oo -_ [N 235 250 255 276 285
Total . e cmeememean 21,853 23,335 25,088 26,951 29,239

All others . _ e 1,014 1,145 1,306 1,458 1,798
Grand total . _____ . 22,867 24,480 26,394 28,409 31,032

¢ Estimate. P Preliminary.

! Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes).
Compiled Sept. 30, 1969. A

2 Statistical series revised to exclude casing-head gas, previously included.

Table 37.—Leading world producers of crude oil?
(Million 42-gallon barrels)

Country 1964 1965 1966 1967 1968 »

United States. - 2,787 2,849 8,028 8,216 3,829

1,268 1,230 1,293 1,319

688 771 948 1,039

739 878 948 1,086

445 563 637 949

792 831 887 886

482 505 446 560

296 321 351 486

202 257 282 325

179 168 186 220

108 182 139 182

118 121 133 160

182 153 151 157

98 105 115 125

84 106 118 124

tal 10,261 11,102 11,900 18,089
All OtherS e e el 695 797 918 973 1,079
Grand totalaa oo ool 10,311 11,058 12,020 12,878 14,168

¢ Estimate. » Preliminary. 3 .

1 Includes additions and revisions to data appearing elsewhere in the 1968 Minerals Yearbook (all volumes),
Compiled Sept. 30, 1969. .

2 Includes output of West Irian



Table 38.—Major world trade in bauxite and alumina®

(Thousand metric tons)
1967 1967 Recipient countries 3
produc- export
Source countries tion by

source sou¥ce United Canada Austria France West Italy Norway Sweden United U.S.S.R. Japan Selected
coun- coun- States Germany Kingdom other ¢

856
Tgs
44
827
86
g0
18
10
"T"244
32
Yugoslavia - 1,824 569
Other and not speci - NA 108 18 = 9 .ol cmmee-
1,802

24 oeo...

B S

...... 5

146 ...

82 38

Tl a2

T J——

96 A('?
1 (5
Total_ oo NA NA 1,023 690 171 701 86

e Estimate. NA Not available. XX Not applicable. .

U Data presented are compiled differently from that appearing in similar tables il;grevious editions of this chapter; table in this edition is compiled from import statistics
for countries listed as recipient countries and, as such, is incomplete, but is believed to account for the overwhelming share of total movements of bauxite and alumina.
Previous editions have not taken into account the sizable movement of alumina.

2 As reported in latest try chapter of Vol IV, Mi Is Yearbook. Data on bauxite production is on dry equivalent basis for a number of countries, and as such
mf be reported on a different basis from bauxite exports, which almost universally are on a weight basis and which were obtained from the Statistical Office of the
United Nati Data on alumina production are g:nerally for outp t{n*ioﬂ;o lcination, while data on alumina exports, also from the Statistical Office of the United Nations,
include aluminum hydroxide and thus may not comﬂpanble exactly. 3

3 Countries selected are most of the world’s significant aluminum producers that depend upon imports-of bauxite and/or alumina for a significant share of their raw
material requirements, plus a few minor countries for which data was readily available, Data are from the Statistical Office of the United Nations except for U.8.8.R, figures,
which were obtained from official Soviet sources. o

« Countries included are as follows: Bauxite—Belgium, Denmark, Luxembourg, Netherlands, Spain, and Yugoslavia; slumina—Australia, Belgium, Denmark, Finland,
Gnu'se L“"&“‘“;‘,"" ‘Igetherhnds. Portugal, Spain, and Switzerland.

Lees than 3§ unit.

ANWONODE ATIOM THL NI STVIININ
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Table 39.—World trade in unrefined and refined copper by major producers in 1967

(Thousand metric tons)

Destinations
Sources
: United States Belgium- France West Germany Italy
Luxembourg
Canada . _ e e mcmcceeccmceaececececcmemem——a——— 133 [©) 10 7 1
United States__._ - XX 3 17 18 25
-— 149 82 40 128 56
- 104 21 1 21 .
Belgium-Luxembourg._ . - 22 XX 79 59 22
Germnﬁy, West_ oo - 36 6 7 XX 4
2 -
United Kingdom____._ - 8 2 1 15 2
Congo (Kinshasa)3_ - 5 182 86 2 87
Zambia_ __ _____________ - 81 8 48 81 55
Selected other countries 4. o ccdecmcec————— 11 9 2 12 1
Total . e ccccccc——————— 499 258 241 293 202
Destinations
U.S.S.R. United Japan Other and Total
Kingdom unspecified
Canada . - e cccmmcmmmccememmme—————————— 85 4 10 250
United States. - - 24 28 86 201
Chile.____._.__ - 101 22 7% 602
Peru__ oo e hemmcmeee eceeceee- 6 7 160
Belgium-Luxembourg - _ - 98 286
Germany, West_ ..____ - 28 ® 83 169
USS.R.2..._... - XX 8 eemeceea- 91 94
United Kingdom____._ e XX 0] 82 60
Congo (Kinshasa)®. —— 6 5 275
Zambia_ . _____________. - 167 181 107 578
Selected other countries 4 . e cccccccc——— 17 16 M
Total o e e e e ce——m—c—————————— 429 207 608 2,787

NA Not available. XX Not applicable.

1 Less than 14 unit.

2 Source: Trade returns of the U.S.S.R.

3 Figures given are imports by countries hsbed rather than exports of Congo (Kinshasa).
4 Australia, Austria, France, Japan, Netherlands and Sweden.

5 Data are for Netherlands only.

Source: Except as otherwise noted, export statistics for countries listed as sources, as given in Metallgesellshaft Aktiengesellshaft. Metal Statistics 1958-67. 55th Anmml
Tssue Frankfurt am Main, 1967, pp. 151-205. .

44
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Table 40.—Major world trade in iron ores, concentrates, ahd agglomerates (excluding roasted pyrite)*

(Thousand metric tons)
Recorded total ’ Recorded imports of pri 1 recipient ies 3
Source country 1967 export -
of source United Belgium-  Czechoslovakia France West
country 2 States Luxembourg Germany
Australia. oo oo o e 9,162  ociciioos cccmceeee 204 183
razil .. _ . 14,279 1,666 195 4,404
Canada._ ——-- 81,911 24,646 943
ile__ _ ———- 9,894 ,88 183
France.. —— 17,687  cccmccace cmeimemee- 4,276
India. .. - 15,646  ooociooin cmecmeoee 33
Liberia._ - 17,2562 8,149 6,160
Malaysia... - 5,880  cccccccccn ecccmmccce memsmcmm==  emmemmmmes meccemeo—=  seeeeme—=—=
Mauritania - 7,582 25 1,253
orway.-_.. - 2,506 443 1,081
Peru____..__._ - 8,497 893 17
Sierra Leone__._ .- _—___ - 2,217 eccceccee mcecmmeea 514
South Africa, Republic of - 4,269 i meeemmeeme  mmmmmmcmc=  mmceccmeme  eesesem===  mmemeeee—==
Sweden . .- - ooccomooon - 28,057 150 10,265
USSR_..... - 28,685  oococeoo emccceee- 28
United States. - ,891 2,288 L oco. ccccccecen mmemememee emeeemeiee memeemeoo-
Venezuela_ ______ - 16,467 13,0256 1,828
Other countries 4_ - - ——— 7,568 638
Total o oo e ccccccceccc———a—— 227,195 45,386 21,879 10,366 81,861
Recorded imports of principal recipient countries 3
Italy Poland United Other Japan Total of
Kingdom Europe & listed imports
Australia . oo oL 169 93 8,314 9,126
Brazil.... - 944 758 2,431 18,244
Canada. . -- 1,894 8,181 1,680 82,418
Chile..... e mmmmmmmeme mmmmmmmme emmmmmmmmn mmmmm———— 8,099 9,769
France.__ e e 88  aeiecoe eeeepeeee= 16,744
India__ .. - 17 10 10,829 12,786
Liberia... - 2,554 1,722 121 16,813
Malaysia. .. e e mmcmmmcee e mme————— 5,218 5,218
Mauritania_ - 1,197 1,658 432 7,582
Norway.._.. - 67 688 416 - oo ____ 2,807
Peru._..... - 276 e mmmemmcee ememem—eo 6,828 8,827
Sierra Leone.___.____._ -- 849 212 29 2,108
South Africa, Republic of e mmmmmmmeee mmmmmmmeee eemmmemmme mmm—mm———— 4,849 4,849
Sweden.__ o ... - 469 3,494 64 22,289
SS.R_..... - 297 1,419 462 26,629
United States..__ ce mmmcmcmece cmcmmmcee  memmmmemee mecem———— 8,608 5,891
Venezuela.- ...... - 1,022 1,891  eien ecemmceoo- 16,766
Other countries 4. o eceecaaaea 1,171 1,182 4,227 10,285
Total- - e o e e e cccccmccmmccooae 9,926 15,781 10,282 56,686 228,096

See footnotes at end of table.
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1 Disparities between recorded exports of source countries and totals of recorded imports of recipient countries are due to: 1. time lag between shipment and receipt, and
the fact that the latter totals are incomplete. :
2 Source: Official trade returns of countries listed. :
Source: Statistical Office of the United Nations. 1967 World Trade Annual, V. I, Walker and Company, N.Y. 1969, p. 288, except for data for Czechoslovakia, Poland
East Germany, and Rumania, which are from official trade returns of the respective countries.

4 Recorded 1967 export column is a total of exports of the iollowin%countries: Algeria, Angola, Belgium-L g, D k, Finland, West Germany, Guinea, Hong
Kong, Italy, North Korea, South Korea, Morocco, Netherlands, New Caledonia, Philipx)ines (exports to Japan only), Poiand, Spain, Sudan, Switzerland, 'liiaihnd, Tunisia
and ugosf:win. Recorded imports of principal recipients listed include receipts from the foregoing list of ies as well as receipts credited to the following source countries
for which either: 1) no iron ore export was reported in 1967 trade returns, or 2) trade returns for 1967 were not available: China (mainland), Iran, Libya, Mozambique,
Nigeria, Taiwan, and United Arab Republic. In the case of some recorded imports credited in this table to other countries, some or all of the tonnage may actually have
originated in one or more of the listed source countries, but was not so reported in the source publications for this data. -

5 Includes the following countries with the indicated total import tonnages in thousand metric tons: Austria 904, Finland 638, East Germany 1,650, Greece 178, Hungary
2,808, Norway 8, Portugal 48, Rumania 8,860, Spain 598, Switzerland 17, and Yugoslavia 128. .

('R

Table 41.—Major world trade in steel ingots and semimanufactures in 1967, by areas

(Thousand metric tons)
Destinations !
North America Europe South Asia and Far East
Exporting country Euro- Euro- Non-Communist
Latin an pean  Other Africa Near —mM8M8M——— Oceania Unallo- Total
and area United Canada America? co- Free Non- Com- _ East 4 cated

Com-
States nomic Trade Com- munist? Japan Other munist®
Com- Asso~ munist
munity ciation

North America: :
Canada._ - —eoocomeceaaan 518.9 XX 140.6 44.6 107.4 7.1 .. 10.0 1.0 0.1 27.1 ooee.- 21.4 ...... 878.2

United States. oo oooua- XX 822.7 806.5 89.8 40.7 61.4 2.8 79.4 88.4 6.7 ©6582.0 _..._. 18.6 ...... 1,548.4
Total - o ceacecae 518.9 822.7 447.1 133.9 148.1 68.5 2.8 89.4 89.4 6.8 609.1 .__.._ 89.9 ...... 2,426.6
Europe:
ﬁiropean Economic
Community:
Belgium-Luxembourg. - 1,868.0 161.0 281.0 5,829.0 840.0 812.0 120.0 274.0 207.0 23.0 181.0 84.0 10,0 oo 9,640.0
France....ceccccamaan 775.3 564.9 224.5 2,681.7 994.4 347.8 183.83 530.7 264.8 ...... 152.4 81.1 18.1 5.6 6,264.5
Germany, West. 169.8 507.7 4,856.0 1,648.7 707.9 816.0 256.0 451.7 72.83 276.4 526.1 19.8 ... 11,989.6
Italy.ooceoooane 9.1 88.5 93.8 553.2 186.6 128.5 294.6 221.4 248.5 1 57.7 102.6 1.5 .9 2,011.5
Netherlands - 5.1 48.8 1,226.5 438.2 332.0 57.1 75.6 85.56 2 81.4 2.2 T eeeee 2,429.8
Subtotal 418.8 1,149.8 15,096.4 4,007.9 1,828.2 1,471.0 1,857.7 1,207.5 95.6 698.9 746.0 49.6 6.4 32,335.4
European Free Trade
Association:
Austria o coeee oo e 10.1 2.6 21.0 530.56 212.6 81.4 832.1 8.8 81.8 4 1.7 4.4 1,192.5
Denmark.... [5 R, .8 89.5 111.6 2.1 1.2 4 IR SRS . .4 206.9
Norway... 7.2 .1 1.6 106.8 286.0 45.6 8.8 2.5 [ : . 8 ...... 453.8
Portugal. - - cceceoaeal (O ) — (¢ 8.5 4.7 5.2 eeeo-- 25.6 5.0 ) J N 44.8
Sweden. .. 0.0 138.0 0.8 ' 834.9 577.1 124.7 92.8 8.2 7.8 2.4 6.1 oceee- 1,802.4
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Switzerland "_____.___ 7.8 2.5 1.7 47.7 24.7 8.2 .8 2.0 9 8 el .b .2 91.
United Kingdom.__.__. 722.8 143.4 262,7 388.2 535.7 520.2 127.9 830.2 192.4 93.8 321.6 131.6 142.4 .._... 8,912.4
Subtotaloeeao oo .. 817.5 161.6 808.1 1,500.6 1,752.4 1782.4 557.6 372.1 239.1 96.4 3851.0 159.1 150.7 5.0 7,208.6
Other non-Communist
Europe:
Finland a0 (%) 3.8 50.5 1. 2.4 2 .. (®)  cmmmme eeeeee eeeeae 58.2
Greece. . [ T 3.2 1.1 .1 2.2 .1 8 ceecee ecea- 2.4 ... 9.9
Spain__.._ ——————— e (® () 4.5 4.5 1.8 1 36.3 1.4 1.7 W2 diel mmeiel eeeees .2 52.0
Subtotal.._.__ ————— d 0 (9 4.5 11.0 53.4 3.2 40.9 1.5 2.7 2 (® . 2.4 .2 120.1
European Communist
Countries:
Czechoslovakia._._.... 83.5 6.4 382.4 215.8 50.7 1,054.2 76.4 38.3 (8 9 oo 2,022.5
Germany, East.. ce eccmeen ecmee- 1.0 102.0 28.0 3.0 257.0 17.0 5.0 10.0 .. 9213.0 656.
Hungary. o coco e cmmcee cmmee (%) 85.8 95.8 80.5 3821.7 13.1 22.0 6.5 1 .2 756.2
Poland.... - 18.6 60.8 111.7  170.7 42.5 565.1 42.3 53.0 18.8 e e 1,247.3
Rumania._ - NA NA NA NA NA NA NA NA A NA N.
U.SS.R._. P, 2. 182.5 28.1 87.0 180.1 4,506.2 102.2 82.1 112.1 ..._.. 111.2 5,627.9
Yugoslavia_ . ... 2.4 ... .2 71.5 4.5 (9 149.38 11.0 (% 262.6
Subtotal .o..oo.o... 188.8 99.2 250.9 776.6 601.83 256.8 6,853.5 262.0 632.7 20.6 207.4 147.4 1.0 324.4 10,572.5
Total - . e e 5,168.0 679.6 1,718.8 17,884.5 6,415.0 2,815.6 8,923.0 1,993.8 2,082.0 212.8 1,;257.8 1,052.56 203.7 336.0 50,231.6
Africa: South Africa,
Republicof .. _______________ 7.0 .1 .2 82.7 8.3 4.0 . el e (%) a0l .2 179.8 227.4
South Asia and Far East:
& 10 e 9.4 (9 ) 3.1 5.9 (9 109.0 56.1 214.8 21.4 144.6 ______ 10.7 .1 575.1
Japan... ... _._______. 4,094.0 203.0 485.0 181.0 29.0 45.0 114.0 220.0 220.0 XX 2,248.0 603.0 265.0 ...._. 8,707.0
Total . _____ .. 4,108.4 203.0 485.0 184.1 34.9 45.0 223.0 276.1 484.8 21.4 2,392.6 603.0 275.7 .1 9,282.1
Oceania: Australia.______.___._ 141.5 15.8 13.2 57.8 86.2 98.8 ___._. 7.9 1.2 54.3 861.8 88.6 277.9 89.3 1,193.8
Grand total____________ 9,933.8 1,221.2 2,658.8 17,792.5 6,687.5 3,031.4 9,148.8 2,866.7 2,557.4 295.8 4,620.9 1,694.1 797.4 555.2 63,861.0

NA Not available. XX Not applicable. . -
1 Because of the practice of some countries of not reporting destinations for a portion of exports (see Unallocated column, above) figures given for distribution of those

co::lnzrie:' elg(ports by continental area are not exactly correct. However, such unallocated quantities are sizable only in the case of the U.S.S.R., Republic of South Africa
and Australia, »

2 All Western Hemisphere areas except United States and Canada.
3 Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, U.S.S.R., and Yugoslavia.

d ;_ Bahrain, Cyprus, Iran, Iraq, Isreal, Jordan, Kuwait, Muscat and Oman, Lebanon, Qatar, Saudi Arabia, Southern Yeman (formerly Aden), Syria, Trucial Oman, Turkey,
and Yeman

5 Mongolia included under Other non-Communist South Asia and Far East.
¢ Less than 50 tons.

7 Source: Statistical office of the United Nations.

8 Included with Communist Europe.

9 All to non-Communist Europe, countries unspecified.

1 Year beginning April 1967 and ending March 1968.

Source: Except where otherwise noted: United Nations Economic Commission for Europe. Statistics of World Trade in Steel, 1967, 63 pp.
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Table 42.—World trade of lead ores and concentrates *

(Thousand metric tons of contained metal unless otherwise specified)

Exporting regions

8961 ‘SIOOHEVIA STVIININ

Destination North Latin Western Eastern Origin not
America America 2 Europe 3 Europe 4 Africa Asia Oceania  reported by Total
continent
67: '
United States . cocoeceicomcaecmcann 80.3 52.8 5.8 oceoeceoeo 0.3 ®) 28.2 0.1 112.5
‘Western Europe:
Belgium-Luxembourg ¢_.._.______ - 456.8 . 29.8 oo (5)  emmccmmcen cmmmmccee 9.6 84.7
France 7ocoooeoanaaann - 7.0 1.6 b % (R 25.9 . 14.6 coccccea-. 77.0
Germany, West_ - 26.2 15.9 46.3 12.4 15.0 8.1 O (. 126.6
United Kingdom - 2.9 W9 mdieoel e J R .1 10.8 1.02 24.9
Other 8. o oo emmeeeee acecemecexr amiembemes 5.2 oo 11,8 cccee mmmmmcmccn mcmmcmmeen 16. 5
Total - - oo e ciccccccccaaa 81.9 18.8 108.5 12.4 52.2 8.6 83.0 19.8 829.7
Japan o ccecccmc——an 82.3 5.8 e oo . 7.1 20.4 6.8
Grand total oo oo . 144.5 86.4 114.3 12.4 53.3 10 76.6 20.8 519.0
1968:
United States. oo coccemccamccaaan 32.6 26.5 ccccccccn ccmccceeee .6 (®) 18.7 e 78.4
‘Western Europe:
Belgium-Luxembourg ¢..._.___.__.._ 53.6 8.7 40.8 beeciel eccccccen mmccmeeea- 5.7 14.8 153.6
France. - cococcccaoaas -- 1.8 17.6 28.0 .. 26.0 oo 12.0 oo 80.4
Germany, West 7.__ - 49.6 14.7 51.6 6.7 8.7 1.4 P2 S —— 185.5
United Kingdom. _. - T4 oo 298  cececcccl mcccccccce cmccmcaeee 21.2 17.6 49.0
Other e ccmmecicee acccecee- I 19.1 e cmmcmeee .1 27.1
Total - e cccccaaan 112 .4 71.0 126.1 6.7 53.8 1.4 41.7 82.5 445.6
Japan. el ccccccees 30.8 1706 cocccccces cccccmccen acmcmeeeae 15.2 14.4 .5 78.0
Grand total .o oL 175.8 116.1 126.1 6.7 b4.4 16.6 74.8 83.0 602.0

! Imports of countries other than those listed believed small.

2 Includes Mexico.

3 Includes Yugoslavia.

4 Includes Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U.S.S.R.

5 Less than 50 tons.

¢ Data are for gross weight of ore. January through October.

7 January through November.

8 Includes Italy, gross weight of ore for January through October, and Austri:

9 Includes Italy, gross weight of ore for January through August, and Austna for Ji anuary through September.

Source: Monthly bulletin of the International Lead and Zine Study Group, Lead and Zinc Statistics, April 1968, v. 8, No. 4, p. 24, and April 1969, v. 9, No. 4, p. 24.



Table 43.—World trade of zinc ores and concentrates®

(Thousand metric tons of contained metal unless otherwise specified)

Exporting regions
Destination North Latin Western Eastern Origin not
America America ? Europe 3 Europe ¢ Africa Asia Oceania  reported by Total
continent
1967:
United States. .o .o eoeoeeeo_ 262.5 188.5 6.1 .. 22.0 1.1 4.4 ®) 6484.5
Western Europe:
Belgium-Luxembourg 7o oo ooo._.. 277.8 8.5 56.0 448.9
France 8______________ - 50.5 4.9 B89 ___._...... 4.8 81 1.6 . 170.8
Germany, West.. _ - 21.9 4.0 89T _cccmccan 2.2 BB e e 78.
United Kingdom . - 22.4 .8 16.6 119.8
Other. o aee 25.4 .8 .1 93.6
121 S 897.5 28.5 72.7 905.4
JaPAN .o o ean 33. 174.2 .1 275.0
1968 Grand t0tala e e e 693.8 891.2 72.8 61,664.9
United States. ..o oooeeee. 281.8 185.8 8.4 ... 18.2 ccocee 21 o 0495.7
‘Western Europe:
Belgium-Luxembourg 7. . _______ 264.56 o 102.5 492.7
France 88.0 19.0 98.4 .8  88.9 o o s 189.6
German; 54.4 8.9 8.0 .2 1T B e e 100.7
United 36.1 2.0 35.2 166.7
Other. e 81.6 2 648 ... b 156 18.6 omee_. 112.2
Total . oo eeeee 414.6 80.1 137.7 1,061.9
JapaN ..o 43.1 257.6 5.5 409.2
Grand total..o_ o oo ... 739.5 473.0 148.2 61,966.8

! Imports of countries other than those listed believed small.

2 Includes Mexico.

3 Includes Yugoslavia.

4 Includes Albania, Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, Rumania, and U.S.S.R.
5 Less than 50 tons,

¢ Reported totals, detail does not add horizontally, apparently due to rounding.

7 Data are for gross weight of ore; January through October,

8 January through November.

Source: Monthly Bulletin of the International Lead and Zine Study Group, Lead and Zinc Statistics, April 1968, v. 8. No. 4, p. 25, and April 1969, v. 9. No. 4, p. 26.
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Table 44.—World movement of solid fuels in 19671
(Thousand metric tons, standard coal equivalent)
f  Destinations

Source areas
North Caribbean Other Western Africa
America 2 America 3 America ¢ Europe 5
14,840 350 2,350 17,550 5
80 90 75 35,360 230
260 1,740
_________ 10 “i60 721,625
14,920 580 2,580 74,800 2,590
Destinations
Near Far Oceania Other World 7
East East Countries ¢
North Ameriea 2. _____________ 12,210 47,410
‘Western Europe 5_ 70 86,650
Africa. oo ___ 350 ,610
Far East_ 540 540
ceania _ oo ooooooooooo 9,250 9,570
Other countries 6_____ 5,490 62,910
World 7_______ R 27,910 320 35,580 159,700

1 Data based on the general trade system; lignite, lignite briquets, and coke are reduced to standard coal
equivalent before being included; bunker loadings are excluded.

2 Bermuda, Canada, Greenland, St. Pierre and Miquelon and the United States.

3 Mexico, all areas of Central America, all islands of the Caribbean, Colombia, and Venezuela.

4 All of South America except Colombia and Venezuela.

5 All non-Communist nations of Europe and Yugoslavia.

6 Chiefly the Communist nations of Europe and Asia, but apparently including some other countries not
identified separately.

7 Reported totals; details do not add to listed totals because of: 1.) Inclusion in totals of quantities shipped
to or received from areas not listed separately or not identified in original sources, and 2.) rounding.

Source: Statistical Office of the United Nations. World Energy Supplies 1964-67, Series J, No. 12, New
York 1969, pp. 40-45.

Table 45.—World movement of crude petroleum in 1967*

(Thousand metric tons)
Destinations 2
Source areas 2
North Caribbean Other

America America America

North America..____ 20,810 90 ..

Carribbean Am 36,930 65,230 5,690

Other America .- 920 250 340 220
5,200 20140 1,150 128,170 1,550
14,990 1,190 9,180 229, 1%0 13,890
Other countries. e 7T 3,880 580 23,180 2,040
World 3 e 81,970 72,740 16,950 410,800 17,480
Destinations 2
Near Far Oceania Other World 3
East East countries

80 23,890
440 134,750
20 1,750
......... 910
360 139,270
124,030 16,130 ._________ 434,020
14,470 ,880 ________. 23,500
,880 ... 23,090 54,610
140,970 22,010 24,090 812,680

1 Data are based on the general trade system.
2 For details on countries included in each area, see footnotes to table 44.

3 Reported totals;

details do not add to listed totals because of: 1.) inclusion in totals of quantities shipped

to or received from area not listed separately or not identified in original sources, and 2.) rounding.
urce: Statistical Office of the United Nations. World Energy Supplies 196467, Series J, No. 12, New York

So
1969, pp. 78-85.
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Table 46.—Refined petrolenm fuel trade in 1967 by continental areas’

(Million metrie tons)

Continental areas 2 Exports Imports Bunkers

North Ameri 7.64 78.81 17.93
Caribb i 110.09 13.74 13.61
Other America .94 4.44 1.32
‘Western Europe 71.27 108.70 38.72
Eastern Europe 32.92 6.78 NA
1 4.02 10.78 8.01
46.70 2.50 17.25

18.138 37.68 20.38

1.29 3.54 4.03

.02 .95 NA

World 3_______ - ———— 293.02 267.88 121.30

NA Not available.

1 Apparent discrepancies between export, import and bunker totals evidently result from quantities of
material en route at yearend, from incomplete data, and from differing practices from country to country in
the method of reporting bunkering materials.

2 Continental areas are the same as those used in table 44 except that Albania, Bulgaria, Czechoslovakia,
gast Germany, Hungary, Poland, Rumania, and the U.S.S.R. are reported under the group term Eastern

urope.
3 Reported totals, detail do not add because of rounding.

Source: Statistical Office of the United Nations. World Energy Supplies 1964—67. Series J, No. 12, New
York, 1969, pp. 58-77.






The Mineral Industry of Algeria

By Edgar J. Gealy!

In 1968 production of crude petroleum
in Algeria continued its upward trend as
did the production of natural gas. Nonfuel
production, however, was inconsistent, but
apparently somewhat greater than in 1966
and 1967. Output of iron ore and phos-
phate rock, both significant export mineral
commodities, moved up modestly; neither
appeared to have returned to previous high
annual levels.

Recognition of the petroleum industry as
its most important single source of revenue
and foreign exchange was responsible for
continued and determined efforts by the
Government to extend its control over the
industry and to maximize the revenues
flowing to Algeria from the operations. In
October Getty Oil Company and the

Algerian Government signed an agreement,
highly favorable to the latter, which indi-
cates the terms the Algerian Government
will seek to obtain from other foreign com-
panies operating in the country. Nationali-
zation of the oil industry was extended
early in 1968, when the state-owned
Algerian company, Société Nationale pour
la Recherche, la Production, la Transport,
la Transformation, et la Commercialisation
des Hydrocarbures (SONATRACH), took
over the marketing function in Algeria
from the several private companies.

Plans for expanding Algerian gas and
petroleum pipelines and for a new natural
gas liquefaction plant at Skikda were
formalized by contracts.

PRODUCTION

Efforts to restore former production
levels in mines nationalized in 1966 con-
tinued through 1968. Difficulty in market-
ing Algerian iron ore continued to affect
production during the year, although the
traditional markets provided by the West
European steel industry were generally
improved. .

Apparently production levels at the
Djebel Onk phosphate deposit continued
at about those attained in 1967. However,
output at the nationalized mines, operating
under the autonomous national company,

Société Nationale de Recherche et d’Ex-
ploitation Minere (SONAREM), did not
appear to be significantly greater than in
1967.

In 1968 crude oil production recorded a
15-percent increase over that of the pre-
vious year. Marketed natural gas increased
about 15 percent over that of 1967. Esti-
mated output of the Algiers refinery in
1968 was slightly higher than that of the
previous year.

1 Assistant to the Chief, Division of Inter-
national Activities.
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Table 1.—Algeria: Production of mineral commodities
(Metric tons unless otherwise specified)

Commodity ! 1964 1965 1966 1967 1968 2
METALS
Aluminum:
Unwroughte_ . __________ oo 150 150 150 150 150
Sem1manufactures, including alloys e.-.._ 200 215 230 280 230
Antimony:
Concentrate._ - - ooooooo oo ccccmean amcaeaa 200 290 366 350
Metal content.. P 64 93 117 112
Copper:
Concentrate _ - 3,900 3,660 4,302 4,268 4,300
Metal content. ... 1,092 1,025 1,076 1,067 1,050
Refined, including alloys_ 473 €400 2,000 2,000 2,000
Iron and steel:
2,739 3,132 1,762 2,570 2,700
,629 6,000 ¢10,000 ¢10,000 10,000
19,792 17,000 e16,000 ©17,000 17,000
26,149 27,000 ¢ 27,000 €27,500 27,000
13,602 14,922 7,000 5,708 6,000
9,548 10,445 3,990 3,253 8,420
1,393 1,200 1,125 1,125 1,125
295 295 r110 100 100
Zine:
Concentrate. - 64 63 25 20 20
35 38 12 10 10
29,633 r 25,600 27,110 31,350 32,000
785 739 659 725 730
Clay, bentonitic e_ 15,000 20,000 20,000 20,000 NA
Diatomite 20,106 16,413 15,830 18,260 18,000
3 86 119 193 200
88 80 78 78 80
52,923 59,895 44,070 38,310 40,000
175 175 175 175 NA
28 €20 e18 ©20 NA
61 57 e 50 €60 NA
116 116 e116 117 120
MINERAL FUELS
Coal .. thousand tons- - 46 45 e 50 e50 50
Coke (low temperature) .- ... __.___ —— 40 35 e25 e25 30
Natural gas, marketed.. ___million cubie feet... 29,994 65,038 72,272 76,226 87,520
Liquefied natural gas
thousand 42-gallon barrels_ 1,082 9,272 11,214 11,000 12,500
Natural gas liquids (condensate)_ ... do-_._ 2,243 3,965 5,255 5,600 6,000
Petroleum:
Crude. do-___ 204,711 201,754 257,122 282,200 325,064
Refinery products: 4
Gasoline and naphthas_______ do__._ 2,771 3,558 3,290 4,421 4,515
Kerosine and jet fuel ___ 1,168 1,530 1,373 1,596 1,635
Distillate fuel oil _______ 3,342 3,984 3,529 5,063 5,160
Residual fuel oil_._.____ 1,858 2,298 1,945 2,626 2,685
Liquefied petroleum gas. 448 767 743 942 960
Other unspecified - _ ... d NA NA NA 39 45
Total o 9,587 12,132 10,880 14,686 15,000
e Estimated. r Revised. NA Not available.

1 In addition to commodities listed, Algeria produces other construction materials, but data on output are

not available.

2 All data estimated except for natural gas and crude petroleum.
3 Estimated recoverable silver content of lead and zinc concentrates.
4 Output from Algiers refinery; excludes output from Hassi Messaoud topping plant.

TRADE

Comparable trade data were available
for 1965 and 1967 but were lacking for
1966. In 1967, Algeria registered a posi-
tive balance of trade with total exports
valued at approximately $718 million and
total imports at $639 million. Crude oil,
refined products, and natural ‘gas exports
accounted for almost 85 percent of the
total value of all commodity exports.

France was Algeria’s most important trad-
ing partner with a 59-percent share of
both imports and exports. About 9 percent
of Algerian imports originated in the
United States, making that country the
second largest single source area, but the
United States took only an insignificant
share of Algerian exports.
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Table 2.—Algeria: Exports of selected mineral commodities

(Metric tons unless otherwise specified)

Commodity 19651 1967 Principal destinations, 1967
METALS 2

Copper:

Ore and concentrate_ _________________ 1,100 245 All to France.

Metal, including alloys, all forms_______ 2,678 1,588 France 393; Italy 247; Bulgaria 240.
Iron and steel:

Ore and concentrate___ .thousand tons. . 1,647 345 Bulgaria 127; Italy 87; Greece 50.

Semimanufactures____________________ . 144 3,054 Bulgaria 3,012,
Le clScrap ............................... 20,922 23,070 Japan 21,750.

ad:

Ore and concentrate_ _________________ 11,557 6,636 Greece 3,230; Italy 2,806; Bulgaria 600.

7 Metal, including alloys, all forms__.____ 578 1,017 Italy 625; France 392.
ine:
Ore and concentrate_ ... ______.___ 54,496 13,275 France 5,310; Poland 5,200; Italy 2,162.
Metal, including alloys, all forms_______ 136 1,782 Italy 1,718.
NONMETALS

Barite and witherite_ _________.___________ 11,946 29,200 Nigeria 5,700; Cameroon 1,500.
Cement_____.__.__ -thousand tons.. 225 63 Spain 59.
Diatomite____________ ... 7,350 6,789 France 2,609; United Kingdom 1,729.
Fuller’searth____________ . _______________ 14,538 12,477 France 6,737; Nigeria 3,631.
Phosphate rock - -thousand tons.-_ 62 88 India 32; United States 15; France 10.
Pyrite oo ciccceaas 38,856 12,800 Italy 11,300; France 1,500.
Salt and brines..._ . .. ________.__ 60,885 45,173 France 38,000; Ivory Coast 6,941;

Senegal 4,964.
MINERAL FUELS

Liquefied natural gas
thousand 42-gallon barrels_. 9,272 12,000 Mainly to France.

Petroleum:
Crude._ - o ... do__.. 171,719 278,031 France 166,275; West Germany 46,086;
Switzerland 15,589.
Refinery products:
Gasoline_ _________.________ do____ 411 978 United Kingdom 405; Netherlands 366;
Belgium-Luxembourg 161.
Kerosine and jet fuel . ______ do__.. 415 573 United Kingdom 110; Spain 108;
Morocco 75.
Distillate fuel oil . __________ do--__ 110 233 Uri:i‘ted Ki§14gdom 132; Netherlands 65;
rance 24.
Residual fuel oil .__.________ do____ 1,599 2,616 France 1,109; United Kingdom 278;
United States 272.
Liquefied petroleum gas..... do.__._ 30 110 Spain 98.
e Estimate.

1 Comparable data for 1966 not available; data for 1965 revised.
2 Includes unwrought, semimanufactures, and scrap, unless otherwise specified.
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Table 3.—Algeria: Imports of selected mineral commodities

(Metric tons unless otherwise specified)

Commodity 1965 1 1967
METALS 2
Aluminum, metal including alloys, all forms_____________________________ 1,475 1,845
Copper, metal including alloys, all forms_ . _ . _____.___ 2,410 1,854
Iron and steel: .
Sera - e 6 19
Pig iron, ferroalloys, similar materials. - 657 644
Semimanufactures . -« oo oo e 66,544 45,737
Lead:
Ore and coneentrate . e eceocccaooo. 3 48
Oxide . - icecmcciccc—mca—ee 15 . 103
Metal, including alloys:
Unwrought .................................................. 1,613 1,642
Semimanufactures. . ccamanao 150 83
Silver, metal, including alloys_ . __._.__ --troy ounces._ 13,889 ¢ 8,160
Tin, metal including alloys, all forms._ _---long tons__ 56 67
Titanium oxide_ - cmccceees 307 238
Zine:
OXide - o e e e 251 290
Metal including alloys:
Unwrought_ - e mmm———————— 152 150
Semimanufactures. - o oo cccmacmaan 404 314
1,968 1,826
9,320 11,494
3,009 , 10!
1,870 8,189
342 679
302 312
181 499
Nitrogenous - _ - oo em——— 68,975 68,737
Phosphatlc- . 15,788 12,564
............... 28,037 14,306
Other, mcludmg mixed.. ,118 500
Lime o ———— e 3,268 2,586
Pigments, mineral, including processed iron oxides. - 643 418
Quartz and quartzite.________ . ____ . ___ 506 10
Salt o ____ - 63 41
Sulfur, elemental, all forms_________ - 42,363 23,532
Tale, steatite, soapstone, pyrophyllite .. oo oo 6,687 ,819
MINERAL FUELS
Asphalt and bitumen, natural._______________________________________ 1,140 5
Coal, all grades, including briquets.. 38 033 51,990
Coke and semicoKe - o o - oo oo . IIIII7IIIIIIIIIIIIIIIE 20,199 4,707
Petroleum:
Refinery products:
Gasoline. . _____________________ thousand 42-gallon barrels. . 5 37
Kerosine - - ..o do____ 3 1
Jet fuel________ PR U S, 59
Distillate fuel oil ---do___. 23 26
R%ldual fuel oil._______ _.-do.__. 57 18
cgleﬁed petroleum gas. w—-do_._. 9 102
ricants. - ....._.._.__ ——-do.__. 61 225
Mmeral jelly and wax._ --do-___ 34 20
_________________________________________________ do.._.. 15 308
_______________________________________________ —— 207 796
Mineral tar and other coal, petroleum, or gas derived crude chemicals....... 2,122 38,119

¢ Estimate.
! Comparable data for 1966 not available; data for 1965 revised.

2 Includes unwrought, semimanufactures, and scrap, unless otherwise specified.
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COMMODITY REVIEW

METALS

Iron Ore.—Although statistical informa-
tion was lacking in 1968, the Algerian iron
ore industry appeared to recover somewhat
from the lows of 1966 and 1967. In 1966,
nationalization retarded output, and in
1967 wuncertain conditions in the West
European iron ore markets resulted in
marketing difficulties for Algerian mines.
By 1968, operations at Ouenza-Boukhadra,
Algeria’s largest iron mine, picked up and
this property accounted for most of the
increased output during the year. Smaller
mines were having considerable difficulty
in marketing their production as their ores
were not generally acceptable because of
low iron content and deleterious material.
In the latter part of April 1968, Algeria
agreed to ship 600,000 tons of iron ore to
the U.S.S.R. This provided a market for
some of the smaller properties.

Barter contracts, such as those made with
Italsider and Siderexport of Italy and
several Japanese firms, exchanging Algerian
iron ore for Italian and Japanese gasoline
pipe, provided support for iron ore produc-
tion through 1968.

Results of the investigation of an iron
deposit at Gara Gjebilet were not released
during 1968. Although relations between
Algeria and Morocco improved during
1968, exploitation of this interior deposit
still faced problems of long transport routes,
high development costs, and high phos-
phorous content of the potential ore.

Iron and Steel.—Development of the
Annaba iron and steel complex moved
closer to realization in November, when a
test run was made of the new oil pipe
facility. The pipe mill is one of the four
units in the planned complex. The other
units consist of a smelter for the produc-
tion of pig iron, financed by the French;
a steel plant, equipped by the Soviets; and
a rolling mill, financed by Italian credits.

The new pipe mill was to be in full
operation early in 1969. Designed by a
French firm and constructed by a West
German company, the plant uses imported
steel strip (skelp) to produce a spiral
welded pipe. Capacity is rated as 100,000
tons per year of 16-inch to 40-inch pipe
equating to about 40 kilometers of pipeline
per month depending upon the diameter.

At the ceremonies marking the first pipe

production at the new facility, a govern-
ment spokesman remarked that although it
had been planned to have the steel plant
and mill in operation about 1970, the con-
struction schedule was delayed by 15
months, primarily because of the failures
by both domestic and foreign suppliers
to meet material delivery dates.

Lead and Zinc.—Société Nationale de
Siderurgie (SNS) planned to erect a
40,000 ton per year electrolytic zinc plant
at Ghazaquat which would use ores from
the El Abed mine. Information was not
available regarding the construction of a
flotation plant on the Algerian side of the
Algeria-Morocco border to treat produc-
tion from El Abed; however, the U.S.S.R.
had offered to construct such a facility.
There has been some question as to the
extent of known reserves at the property
available to justify investment in the proc-
essing facilities. The El Abed mine, in
which both Newmont and St. Joseph Lead
held minority interests, was nationalized
in 1966. Other partners before nationaliza-
tion were represented by French and
Moroccan interests, and after nationaliza-

" tion treatment facilities located in Morocco

were denied to the mine.

Mercury.—The mercury deposit near
Ismail, located by Soviet geologists, was
reported to contain 277,000 tons of ore.
Plans were made in 1968 to develop the
deposit and erect a mercury refinery near
the deposit. The construction of the re-
finery by the U.S.S.R. was to begin in
early 1969, Algerian personnel to operate
the plant were to be trained in the Soviet
Union. Upon completion, the refinery is
scheduled to produce over 300 tons (about
8,700 flasks) of mercury annually.

NONMETALS

Fertilizer Materials.—Estimates of phos-
phate rock production at Djebel Onk in
1968 appeared to be overoptimistic, as pro-
longed difficulty in bringing the calcining
plant into operation held down output.
There were indications of some improve-
ment in 1968; however, problems developed
in shipping export material from the port.
Operations at the El Kouit mine which is
nearing depletion appeared to continue at
about a 60,000-ton-per-year level. Both
mines shipped through the port of Annaba
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and were shipping
difficulties.

Construction continued at Arzew on the
nitrogenous fertilizer plant. Late in October,
the Government reported the facility as
60-percent complete and estimated the
plant would be in production in early 1969.
The cost of the Arzew fertilizer complex
was estimated at $30 million.

Domestic production of superphosphates
was reported to have consumed about half
of the output of phosphate rock and ap-
parently was over 100,000 tons in 1968.

troubled by the

Pyrite.—Although production of pyrite
from the El Halia mine declined during
1965-67 owing to depletion of reserves
on levels 67 and 81, development of 300,-
000 tons of reserves on the newly opened
level 52 appear to have increased the life
of the operation. This may have resulted
in higher output in 1968.

MINERAL FUELS

Petroleum.—Crude oil production in-
creased to about 890,000 barrels per day in
1968. Three companies, which accounted
for slightly over 70 percent of the total
output, increased production over the 1967
levels but at varying rates. Compagnie
Francaise des Petroles (Algérie) (CFPA),
which recorded an output increase of 24
percent in 1968, moved to a position
approximating that of Compagnie de
Recherches et d’Exploitation du Pétrole
au Sahara (CREPS), which recorded
only a 2-percent increase in production.
The primary producer, Société Nationale
de Recherche et 1’Exploration des Pétroles
en Algérie (SNREPAL), maintained its
production with an 18-percent production
rise. With the exception of Sinclair, most
of the other significant producers reported
modest production declines during 1968.

Early in 1968, Shell-Algerie, Total Al-
gerie, Beryl Algerie, Compagnie Africaine
des Raffineries de Berre, Compagnie Al-
gerienne de Petroles Mory, Société Medi-
terranéene de Combustibles, Algero-Naphte,
Butzgaz, Primagaz, and Raffigaz, all com-
panies marketing in Algeria, were informed
by the Government of its desire to set up
a state marketing monopoly in 3 months.
The companies were asked for offers to
the Government as to the compensation
to be paid for their assets. Prior to a reply,
the Algerian Government nationalized all
the foreign companies. Together with the

marketing facilities of British Petroleum,
Esso, and Mobil, bought or nationalized
previously along with refining interests, the
Algerian Government established, under
SONATRACH, the previously announced
domestic monopoly.

About midyear, the Algerian Govern-
ment banned export shipments of crude oil
at what it considered fictitiously low prices.
Prices considered abnormally low were in
the $1.56 to 1.60 per barrel range. This
interdiction struck hard at the French-
controlled companies as they were export-
ing to France in the price range mentioned.
The price of crude oil was significant in
the negotiations between Algeria and the
French companies, as it had an impact on
the amount of money repatriated for re-
investment in Algeria.

Toward the end of 1968, Algeria was
preparing to ask France to renegotiate the
fiscal terms of the Franco-Algerian accord
on oil reached in 1965. Under the old
pact, the French companies repatriated to
Algeria 50 percent of their sales revenues,
and it appears certain the Algerian Govern-
ment will ask that this proportion of
repatriation be increased. Already, in 1968,
Algeria has required an increase in the
posted prices assigned to the French com-
panies, although these are not used in
determining taxes or repatriation funds.

In October, agreements were signed
between Getty Oil, the Algerian Govern-
ment, and the state-owned oil company
(SONATRACH) which were highly ad-
vantageous to Algeria. The public an-
nouncements indicated that the Algerian
Government considered the terms of the
Getty agreements as a model for all foreign
participation in the Algerian oil industry.
Under the agreements, Getty Oil will trans-
fer to SONATRACH 51 percent of its
producing interests and will engage in a new
exploration project with SONATRACH on
4500 square miles of new acreage. The
producing interests of Getty Oil consisted
of its 11.5-percent interest in the output
of the Rhourde el Baguel field, a share of
the pipeline spur from this field, and a
small interest in the Massdar oil dis-
covery. SONATRACH will pay for the
transfer of these assets by selling back to
Getty Oil the crude oil to which it will
be entitled by the 51-percent interest at
market prices (probably about $1.85 per
barrel). In the joint exploration venture,
SONATRACH will hold 51 percent, while
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Getty Oil will make a nonrepayable $2.25
million advance and invest at least $16
million over the next 5 years as the total
cost of the exploration program. If oil is
discovered, SONATRACH will make up its
part of the investment on an annual basis
up to 25 percent of its share of the crude
oil produced. If requested, Getty Oil will
buy SONATRACH’s share of the crude
at the average price Getty Oil receives for
its crude on the market.

In the event gas is discovered, Getty will
relinquish all rights (presumably to gas)
to SONATRACH. Getty Oil also agreed
to high posted prices for crude oil which
will be $2.65 per barrel f.o.b. at Arzew,
$2.635 at Bougie, and $2.595 at La
Skhirra, Tunisia. Tax reference prices for
Getty are $2.21 Arzew, $2.195 Bougie, and
$2.155 La Skhirra. French companies’ tax
reference prices are $2.05, $2.08, and
$2.04, respectively, so that the implication
of the Getty agreement for the 1969
Franco-Algerian negotiations is clear. Getty
also agreed to repatriate 75 percent of its
sales revenue to Algeria as against the
French 50-percent rate.

Work was begun on the Mesdar-Skikda,
36-inch crude oil pipeline, contracted in
1967 to the Italian firm, Snam Progetti.
Another new line to run from Hassi
Messaoud to Arzew was contracted by. a
British firm, at a cost estimated as about
$50 million. The line is to be a combined
liquified petroleum gas (LPG) and con-
densate carrier; LPG would be carried
from Hassi Messaoud as far as Hassi R’Mel
gasfield, where the condensate from the
latter field would be picked up. The prod-
ucts would be separated at Arzew prior to
export. Production of natural gas liquids
(condensate) at Hassi R’Mel is slated to
increase sharply, when the field is tied to
the new natural gas liquefaction plant to

be built at Skikda.

Natural Gas.—Production of natural gas
increased markedly in 1968 based upon
marketed gas data. Considerable quantities
continued to be flared at Hassi Messaoud
which were not measured or accounted.
Late in 1968, a contract was signed with
Technip of France and the Algerian Gov-
ernment for construction of a new natural
gas liquefaction plant at Skikda; Algeria
was represented by Société Mixte Al-
gérienne de Gaz (SOMALGAZ). The
plant will consist of three units and will
have a combined capacity to handle almost
159 million cubic feet of gas annually.
Tied into this contract was the construc-
tion of two new vessels to carry the lique-
fied natural gas, one to sail under the Al-
gerian flag and the other under the French
flag.
Originally the plant and the supply net-
work of pipelines was to be completed by
1971, but the target was moved back to
1972. Algeria had not signed up markets
for the liquefied natural gas (LNG) as
of the end of 1968, but negotiations were
underway with Canada, Italy, and Spain.
Late in 1968 a tanker carried 5,000 tons
of LNG to Boston in the United States to
relieve an emergency shortage; this in-
dicates that Algerian LNG may move to
the U.S. market under contract in the
future. Under the new agreement, the
Skikda plant will extract the ethane,
butane, and propane for retention in Al-
geria and will liquefy for export only the
remaining methane. A petrochemical com-
plex is being planned for Skikda in addition
to the one under construction at Arzew.
With the announced delay of the Skikda
LNG facility to 1972, it is unlikely that
the third liquefaction plant and network
reported being considered for Arzew will
move beyond this stage in the near future.






The Mineral Industry of Angola,

Mozambique,

and Portuguese Guinea

By Eugene R. Slatick ?

ANGOLA

Angola’s economy remained predomi-
nantly agricultural in 1968, but minerals
became increasingly important. There was
a high level of activity in the established
mineral industries and an interest in other
mineral resources.? Portugal’s Third Devel-
opment Plan (1968-73) provides for spend-
ing $888 million® in Angola, including
about $406 million to develop the mineral
sector of the economy. According to the
plan, the main minerals to be sought are
petroleum, iron ore, coal, phosphate rock,
copper, mica, tin, and tungsten.* The future
economic development of Angola appears
to lie mainly in the mineral industry, par-
ticularly in petroleum and iron ore. In
1968 these two commodities together with
diamond continued to be the most impor-
tant minerals- The labor force of the min-
eral industry in 1968 totaled an estimated
32,000, including about 29,000 in the
diamond industry.

PRODUCTION AND TRADE

Mineral production in 1968 was valued
at $110.7 million, up from about $78
million in 1967. Diamond accounted for
$56.3 million, compared with $41.2 million
in 1967. Continuing to rank second were
petroleum products, which were valued at
$18 million as compared with $14 million
in 1967. The value of iron ore production
rose sharply from about $5 million in 1967
to $16.3 million in 1968, supplanting crude
oil as the third-ranking mineral by value.
Crude oil production increased in value to

$12.4 million, compared with $8.9 million
in 1967.

By value, diamond remained the chief
mineral export in 1967, accounting for
$42 million as compared with about $39
million in 1966. Two other major mineral
exports were iron ore, $5.7 million, and
residual fuel oil, $3.9 million. The chief
mineral imports in 1967 were iron and
steel semimanufactures, $17.2 million; dis-
tillate fuel oil, $2.4 million; lubricants,
$2.2 million; and fertilizer materials, $1.3
million. The values of mineral trade and
total trade for recent years follow:

1Foreign minerals specialist (petroleum),
Division of International Activities.

2Glad, A. Minerals Industries—Develop-
ments and Outlook. State Department Airgram
A-56, May 13, 1969, 6 pp. (This report pro-
vided information for several parts of this
subchapter.)

3 Where necessary, values have been converted
at the rate of 1 escudo (Esc.) equals US$0.035.

4 Journal of Commerce. V. 298, No. 21,821,
Nov. 26, 1968, p. 11.

Value
(million dollars)
Mineral Total
commod- commod-

ity ity
trade trade

45 202

49 224

54 239

16 197

28 210

28 276

59
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Table 1.—Angola: Production of mineral commodities
(Metric tons unless otherwise specified)

Commodity 1964 1965 1966 1967 1968
METALS
Gold, metal - troy 2 rccer eemeeeae 9
Iron, ore and concentrate.__._.. th -usand tons.._ 899 815 791 1,154 3,218
Manganese, ore and concentrate, gross Weight ... -cececece coeceooo 18,550 83,180 9,150
NONMETALS :
Cement, hydraulic_.___....__._ thousand tons.. 214 245 264 279 812
Diamend:
ceemmmmeeeceeeeeeaae thousand carats_. 874 r 887 r 968 983 1,816
do.... 276 r 268 r 300 306 351
———- 1,149 1,156 1,268 1,289 1,667
thousand tons.._ 81 59 61 78 72
MINERAL FUELS AND RELATED MATERIALS
Asphalt and bit , naturale oo oo oo 44,845 22,872 29,916 27,043 30,603
Coal,all grades. - oo oo eeacc e ciccice ceeemeen emeeeeee 10,770 NA ........
Igatt:lolial gas, associated 1. ____ million cubie feet. . 30,018 41,413 70,124 22,594 NA
etroleum:
Crude ofl....... thousand 42-gallon barrels. . 6,535 4,734 4,560 8,880 25,401
Refinery products:
Motor gasoline 475 T 474 585 497 560
Jet fuel. 239 296 358 839 375
Kerosine_ 46 54 55 57 64
Distillate f 1,930 2,172 977 799 1,010
Residual fuel oil. 949 1,156 2,277 2,415 2,861
Liquefied petroleum gas.. - 72 88 101 102 111
Asphalt and bitumen_ . ... 4 63 66 46 68
Total__ do.... 8,756 74,303 4,364 4,255 4,549
* Revised. NA Not available,

1 Mostly flared; some used in oilfield operations.
2 Includes productlon from Cabinda.

COMMODITY REVIEW

Metals.—Copper.—Copper has not been
mined since 1963, when it was produced at
Mavoio by Empresa do Cobre de Angola.
In 1968 the company reportedly was con-
sidering beginning operations again, but
no specific area was mentioned. Funds for
prospecting for copper were provided in
the Third Development Plan.

Gold.—During the year, Companhia
Mineira do Lobito studied ways to exploit
the gold deposits on its concession near
the South Cassinga iron ore mine. A large
gold deposit reportedly was found near
Malanje; detailed information was not
available.

Iron Ore.—In the Cassinga area, iron
ore reserves averaging 60 to 65 percent iron
total at least 125 million tons, which
consist of 95 million tons of pebble
(alluvial) ore and 30 million tons of
massive hematite ore. Banded hematite-
quartzite ores at Cassinga have a tenor of
35 to 53 percent iron and total an esti-
mated 2 billion tons. The recently dis-
covered reserves at Cassala-Quilungo, near
Jondo, are low grade and total 500 million

tons. Reserves at Cuima evidently are de-
pleted. Other ore bodies not yet evaluated
in detail are hematite-magnetite deposits
(65 percent iron) near Andulo, north of
Silva Porto, and titaniferous magnetites
(48 percent iron, 26 percent titanium ox-
ide) near Chitado, along the southern
border.

During the year only the Cassinga de-
posits were worked by Companhia Mineira
do Lobito. The company, however, ex-
ported 33,605 tons of ore from stockpiles
at Cuima,® where operations stopped in
late 1967. The pebble deposits at North
Cassinga were worked throughout the year.
Late in the year the massive ore deposits
at South Cassinga were worked, and a
2,000-ton-per-year treatment plant began
operations near Tchamutete. As mining
continues at North Cassinga, the pebble ore
from outlying deposits will be transported
to the beneficiation plant at Jamba by a
long conveyor system, which is expected
to be operating in 1969. The pebble de-
posits are estimated to last for about 15

5Mining Journal (London). Mining Annual
Review. June 1969, p. 295.
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Table 2.—Angola: Exports

61

of mineral commodities

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal destinations, 1967
METALS
Aluminum, metal, serap._ . _________.___ 16 20 All to Belgium-Luxembourg.
Copper, metal, S€rap--- - ______..____ 304 18 Belgium-Luxembourg 10; West
Germany 8.
Iron and steel:
Ore and concentrate. ... cocoocaeena- 626,792 780,619 Ja%an 542,682; West Germany 227,673;
nited ngdom 10,363.
103 9,709 Japan 9,708.
1,850 1,572 Portugal 1,389; Spain &
213 295 Relx‘aubhc l;)f Sou4tg Afnca 231; Belgium-
uxem
Manganese, ore and concentrate.. 5,765 18,106 Japan 11,605; Ttaly 1,500.
Zine, all forms_ ____._________ 18 ...
Ores metallic, n.e.s_ oo ___ 1 Republic of South Africa 1.
NONMETALS
Cement_ - - ecmm oo ceceeeeen 87,157 22,181 Spain 8,925; Cape Verde 6,475.
Clay. and clay products, including refractory 89 .-
rick: Brick tile, ete.
Diamond.- oo _.__ thousand carats.__ 1,264 1,816 All to Portugal.
Fertilizer materials, mineral 7 1,875 Portugal 704; Italy 671.
Gypsum and anhydrite....__ 9,642 Mozambique 9,630
Pyrite, roasted . ocooooo e 5,766 ..
Sl o e eccdcccccae- 80,565 Congo (Kinshasa) 13,147; Mozambique
6,976; Southern Rhodesia 6,892,
Stone, sand and gravel:
Dimension stone:
Granite. - - cccce e ceccecmaeaan 1,762 2,941 West Germany 946; Belgium-Luxem-
bourg 788; Portugal 730.
Marble o oo 490 862 Portugal 767 Mozambique 95.
....... 3 Allto forelgn ships
Nonmetalhc minerals n.e.s_ oo _.______ 13 23 Portugal 15; Umted Kingdom 6.
MINERAL FUELS AND RELATED MATERIALS
Coal, coke and briquets - - _________ ..o_a 8 All to foreign ships’ bunkers.
Petroleum refinery products:
Gasoline.. . _thousand 42-gallon barrels._ 2 8 Foreign bunkers
el ofl 1 el do.... 1,262 2,010 Portuguese ships 1 032 Portugal 492;

Foreign ships 410

1 Includes small amount of distillate fuel oil.

years, after which the hard-rock ore bodies
will have to be worked.® During the year
Lobito negotiated for contracts to export
ore to Japan and several European coun-
tries. Two reports” about the Cassinga
deposits were published during the year.
The port of Mogimedes, the outlet for
iron ore from Cassinga, was renamed Port
Salazar.

Late in the year, Portugal’s Siderurgica
Nacional announced plans to build a steel
plant with an annual capacity of 90,000
tons of pig iron and 120,000 tons of steel.
The plant would obtain power from the
power station at Cambambe and use iron
ore from Cassinga.

The Cassala-Quilungo deposits are to be
developed by Companhia do Manganes de
Angola at a cost of about $300 million.
Tests have indicated that the ore could
be concentrated to about 65 percent iron.
A German company, Kl6eckner Industrie-
Anlagen G.m.b.H., was studying the feasi-

bility of building a pelletizing plant with
a capacity of 1.5 million tons per year.

Nonmetals.—Cement.—Cement con-
tinued to be produced by two companies:
Companhia de Cimento Secil do Ultramar
(Secil), which has a 300,000-ton-per-year
plant in Luanda, and Companhia de
Cimentos de Angola, which has a 90,000-
ton-per-year plant in Lobito. These two
plants satisfy the domestic demand for
cement. Secil plans to double its capacity
by about 1972.

Diamond.—In 1968 Companhia de Dia-
mantes de Angola (DIAMANG), the
country’s only diamond producer, had a
record production of 1,667,187 carats, a

62701‘1(1 Mining. V. 4, No. 13, December 1968,

p. 63.

7 Hood, J. C. and Korpershoek, H. R. Proving
Reserves and Mine Planning of the “Pebble”
Deposits at Cassinga Iron Ore Mines, Angola.
Trans. Inst. Min. and Met. v. 77, July 1968,
Section A, pp. A89-A102.

Metal Bulletin. Iron Ore Fields of the World:
Number Thirty Seven. Cassinga of Angola. No.
5347, Nov. 8, 1968, pp. 19, 22-24, 32.
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Table 3.—Angola: Imports of mineral commodities

(Metric tons unless otherwise specified)

Commodity 1966 1967 Commodity 1966 1967
METALS Fertilizer materials: Manu-

Aluminum, metal. oo 603 651 factured:

Copper, metal . ____ oL 540 414 Nitrogenous oo —oo__.. 9,081 9,628

Iron and steel: Phosphatic.. ,880 5,892
Oxide and hydroxide__-....- 91 122 Potassic- 2,256 1,919
Metal: Mixe 2,900 4,025

Serap- oo 103 45 Ammonia 40 7
Pig iron and ferroalloys.. 1,862 393 Other- 2,900 .. ....
Ingots and other pnmary Graphite__.. 2 1
1,645 3,508 Gypsum an 1y 218 131
54,830 81,131 Lime and limestone.. 81 106
Magnesite. - o cocccocceecccas cmeaoa 5
43 27  Mica, unworked and worked - 5,995 34
190 299 Pigments, mineral 41 33
7 16  Potash, caustic...... 4 61
32 NA Salteoeooo_____. - 91 44

Silver do.... 5,282 18,275  Soda, caustiC.. .o cooocooa- 1,532 2,756

Titanium oxide.ecccecccacmcnaaa 143 198  Stone, sand and gravel:

Tl e ccccaccaeas long tons.. 50 66 Dimension stone:

Zine: Crushed or broken...... 217 284
[0 41, C- VR E R 36 52 - 1 1
Metal oo 150 332 594 861

Metallic ores and concentrates, 2 16 2 15

Metalllc compounds, n.e.8- .- 11 5 84 252

Metals, precious, colloids, 9 11

amalgams and salts 1,695 2,333
kilograms. . 192 NA 13

Metals, n.€8c oo eeceaaae 7 11 Nonmetallic minerals, crude,

NONMETALS NS e o cmemcmcmc e m—————— 1,086 120

Abrasive materials: MINERAL FUELS AND
Mineral, including pumice__ . 8 12 RELATED MATERIALS
Grinding wheels and stones. . 10 56  Carbon black. oo oo cciaaan 45 132

Asbestos e oo e ceceeaaan 1,852 1,447 Coal and briquets. 32,151 19,861

Barite..oceeoaoa 2 Coal tar and other

Borates, natural - oo ceoaoo. 1 oo products. 181 120

Cement.._...... 3,178 9,669 Coke and semicoke - 630 552

Chalk. - oo ceeeeae 428 368 ——————

Clay and clay products (including Petroleum, refinery produects:

refractory bricks): asoline
Mineral.__. 827 8,374 thousand 42-gallon barrels.. 58 62
Briek, tile, e 702 64 Kerosine ..o ceoooo d 48 57
Refractory bri 1,815 195 Dlstlllate fuel oil .. - _ 216 531

Diatomite_. .. ... - 30 180 Lubricants_ - oo~ d 94 97

Dolomite, calcine .- 29 43 Liquefied J)etroleum

Peldsparecacccccccccncccancacan 15 45 thousand 42-gallon barrels.. (O] 20

Other. - cccaccaecaaas do-_.. 31 2
Total . oo cceaanenn do.... 446 769
NA Not available.
1 Less than %3 unit.

29-percent increase over that in 1967.°
Gem-quality diamond comprised approxi-
mately 79 percent of total production, com-
pared with about 76 percent during pre-
vious years. The volume of overburden
removed in 1968, largely with mechanical
excavators, totaled 14.6 million cubic
meters, including 1.9 million cubic meters
from areas being developed. The gravel
treated totaled 2,968,662 cubic meters
(2,764,696 cubic meters in 1967) and had
an average grade of 0.55 carat per cubic
meter (0.46 carat in 1967). New diamond
reserves were found in several areas.

At yearend the company placed a second
heavy-liquid concentration unit in opera-
tion. Its capacity of 125 tons of gravel per

hour is more than double that of the
existing unit. The first two units of a series
of small washing plants, also using heavy
liquids, began operations. They are in-
tended for use in areas where local condi-
tions are unsuitable for setting up large
units.

During the year, DIAMANG success-
fully prospected with a rotary drill adapted
so that the cuttings could be collected
(reverse circulation).” After using an 8-
inch-diameter pilot bit, the rig used a
62-inch-diameter bit to drill to depths

8 Companhia de Diamantes de Angola. Report
and Balance Sheet for Year Ending Dec. 31,
1968, pp. 2-6.

9 Mining Magazine. V. 118, No. 3, March 1968,
pp. 172-173.
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ranging from 115 to 215 feet. The large--

diameter holes, which were drilled over
a large area, were considered necessary in
order to determine a reliable carat-to-waste
material ratio.

Preparations were underway during the
year to grant diamond prospecting con-
cessions to Anchor Diamond Corporation
of South Africa,”® which will establish a
company jointly with the Portuguese Gov-
ernment, and to Companhia de Diamantes
Oeste Angola, Oestediam, which was being
established as a joint venture between
the Government and U.S. interests.
DIAMANG’s present contract with the
Government will expire in 1971 and be up
for negotiation.

Phosphate Rock.—Late in the year a
concession covering about two-thirds of
Cabinda was granted to Companhia dos
Fosfatos de Angola, a recéntly created com-
pany comprised of Portuguese interests and
Pickands Mather and Company, a United
States firm. Phosphate rock deposits in
Cabinda are estimated at 15 million tons;
those in the Zaire District in northwestern
Angola are estimated at 12 million tons.

Sulfur—At yearend Tenneco Angola, a
subsidiary of Tenneco, Inc., was granted
a 1,085-square-kilometer concession along
the southwest coast of the Benguela Basin.
Exploration for large sulfur deposits (min-
eral rights also include gypsum and anhy-
drite) was scheduled to begin in February
1969. Outcrops of sulfur have been found
on favgrable geologic structures. If com-
mercially exploitable deposits are found,
the sulfur will be piped to Lobito for
export.

Mineral Fuels.— Petroleum.— Angola’s
petroleum reserves in 1968 were as follows:
Crude oil, 500 million barrels (including
450 million barrels in Cabinda); natural
gas, 625 billion cubic feet (500 billion
cubic feet in Cabinda).™

Crude oil production during the first
half of 1968 averaged 7,165 barrels per
day (b/d),”* but by yearend it rose to
14,797 b/d largely because of the start of
production in Cabinda. Production in
Cabinda is expected to average 40,000
b/d in 1969. Cabinda Gulf Oil Co., whose
concession covers most of the enclave,
found the large oil deposit offshore in

mid-1966, after about 9 years of explora-
tion. Cabinda’s crude oils have a low sul-
fur content and have gravities ranging
from about 26° API to 36° API. The
first onshore oil deposit in Cabinda was
found in May 1968.*

Elsewhere in Angola, the most promising
discovery in 1968 was the North Quenguela
field, about 30 kilometers southeast of
Luanda on the concession held jointly
by Companhia de Petréleos de Angola
(PETRANGOL) and Sociedade Portuguesa
de Exploragdo de Petréleos (ANGOL).
Production from the field, which was being
developed during the year, is expected to
offset the declining output from the large
Tobias field.

Near yearend, Cabinda Gulf Oil Co. and
the Portuguese Government modified Gulf’s
concession contract of December 1966. The
modifications increase the concession rent,
establish a temporary oil export tax, and
provide for advances on the company’s
future financial obligations. In addition, the
new terms allow the company to retain the
concession areas it was to relinquish at the
end of 1968. The areas would have totaled
25 percent of the initial concession area.

In April, Compagnie Frangaise des
Petréles (CFP) acquired a 50-percent in-
terest in the concessions held by ANGOL.
CFP will be the operator in 7,500 square
kilometers, mostly offshore, in the Ambriz
area and in 15,300 square kilometers in
the Cuanza area, near Luanda.

At yearend 1968, Texaco Petrdleos
Angola was completing negotiations to ob-
tain exploration interests in ANGOL’s off-
shore concéssion in the north, and in
ANGOL-PETRANGOL’s jointly owned
cencession in the north, which is mainly on
land. Several other companies sought con-
cessions during the year.

PETRANGOL announced plans to raise
the capacity of its refinery at Luanda from
the present 14,000 b/d to 20,000 b/d.*
ANGOL reported plans to build a 12,500-
b/d refinery at Lobito by 1970.

10 Mining Journal (London) V. 270, No.
6929, June 7, 1968, p.

110il and Gas Journal 'V. 66, No. 58, Dec.
30, 1968, p. 108.

Paces 109-110 of work cited in footnote 11.

13 The Standard Bank of South Africa, Ltd.
(Johannesburg). Supplement to The Standard
Bank Review. Angola: An Economic Survey.

September 1968, pp. 9-10.
14 Page 157 of work cited in footnote 11.
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MOZAMBIQUE

The mineral industry continued to have
a minor role in Mozambique, a largely
agricultural country. Petroleum and iron
ore were the centers of interest in 1968.
Work began on the dam and hydroelectric
facilities at the Caborra-Bassa Gorge on
the Zambeze River. The project is ex-
pected to advance the development of min-
eral resources in the Zambeze River Valley,
which is claimed to contain economic de-
posits of a variety of minerals. The power-
plant is expected to permit economic
production of aluminum and electrolytic
copper, and to encourage the building of
a steel plant. The project will also result
in the improvement of transportation routes
to the area.

Portugal’s Third Development Plan
(1968-73) gives Mozambique about $227
million,”® of which about $1 million is for
developing the ilmenite deposits at Pebane,
and $420,000 is for regional prospecting
for other minerals.

During the year the Portuguese Govern-
ment granted Messina (Transvaal) Devel-
opment Co., Ltd., a 2-year exploration
concession in the Rio Pangue region, west
of Beira. Mineral rights cover bauxite, cop-
per, gold, and nickel.*®

PRODUCTION AND TRADE

The value of mineral production, exclud-
ing petroleum products, in 1968 was not
reported; however, it probably was be-
tween $8 and $9 million, approximately
the same as in 1967. Using imported crude
oil, the petroleum refinery at Matola pro-
duced products valued at an estimated $23
million, compared with an estimaied $21
million in 1967.

Detailed trade data were not available
for 1967. The total export trade in 1967
was valued at $122.6 million, compared
with $112.6 million in 1966. Selected min-
eral exports were valued at $15.1 million,
as follows:*" Petroleum products, $12.9 mil-
lion (10.7 million in 1966); metallic min-
erals, $1.7 million ($1 million in 1966);
and coal, $500,000 ($600,000 in 1966).
Total imports in 1967 were valued at
$200.4 million, compared with $209 million
in 1966.

Selected mineral imports were valued at
$19.1 million as follows:*® Crude oil, $11.4
million ($11.2 million in 1966); petroleum
products, $4.9 million ($3.4 million in

1966); fertilizer materials, $1.7 million
($1.8 million in 1966); and coal, $1.1 mil-
lion ($1.2 million in 1966).

COMMODITY REVIEW

Metals.—Beryllium, Columbium, and
Tantalum.—During the year a Japanese
group representing Japan’s Metal Associa-
tion visited Mozambique to learn if it
could be a source of beryl, columbite, and
tantalite. Columbite and tantalite are mined
principally in the Zambezia District.

Gold and Silver—The gold vein dis-
covered in 1967 near Vila de Manica, at
the source of the Chua River, was reported
to be 90 centimeters thick and 10 meters
wide.® :

Silver deposits were found near Nampala
during a preliminary survey and evaluation
of iron ore deposits in-the area. Samples
were collected, and the Government was
considering drilling in the area.®

Iron and Steel—In early 1968 the
Japanese Sumitomo Group announced plans
to participate with the Portuguese Govern-
ment in developing the iron ore deposits
near Namapa, where reserves were esti-
mated at 360 million tons containing 60
to 64 percent iron. In early 1969, however,
the Group canceled its plans because sur-
veys failed to confirm the estimates of the
reserves.®

Plans to build a steel plant near Beira
evidently have been abandoned. The Gov-

- ernment canceled the license to build the

plant because no definite plans had been
submitted.

The Government’s authorization of Com-
panhia de Uranio de Mogambique to build
a 250,000-ton-per-year steel plant near
Tete was still conditional, pending the
submission by the company of economic
studies and investment. The area near
Tete contains iron ore and coal.

15 Where necessary, values have been con-
verted at the rate of 1 escudo (Esc.) equals
US$0.035.

6 Mining Journal (London). V. 271, No. 6939,
Aug. 16, 1968, p. 113.

¥ Instituto Nacional de Estastistica (Portu-
gal). Anuario Estatistico. V. 2, Provincias
Ultramarinas. 1967, pp. 186-188.

18 Pages 116-171 of work cited in footnote 17.

1 Journal of Commerce. V. 297, No. 21,722,
July 8, 1968, p. 12.

2 World Mining. V. 4, No. 11, October 1968,
p. 54.

2 Mining Journal (London). V. 272, No. 6964,
Feb. 7, 1969, p. 117.
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Table 4.—Mozambique: Production of mineral commodities

(Metric tons unless otherwise specified)

Commodity ! 1964 1965 1966 1967 1968
METALS
Aluminum, bauxite, gross weight___________. 6,278 5,683 5,818 6,276 3,275
Beryl concentrate, gross weight._____. - 383 219 8 169 94
Bismuth, mine output, metal content.. - 8 6 2 2
Cesium, pollucite, gross weight ... ___._.___ 4 T emeccce mdcccmae cmmmemmaa
Columbium and tantalum: Ores and concen-
trates, gross weight. .
Columbite-tantalite. r46 r 52 56 89 62
Microlite. .o o_._._ 164 85 79 70 90
Co) , ore and 122 340 696 214 NA
Gold, metal..._ 40 32 22 22 6
Thorium (monazite) ... ... Kilograms.. . __._. coooo- 11 300 850
Tin, ore and concen!
......... 101 584 446 ...
NONMETALS
Abraswes. natural 2, garnet__.____kilograms__ _________ 2,724 1,586 1,021 9,012
.......................................... 80 486 507 120
Cement, hydraulic. - - ocoo._ 182 220 225 e 248 * 288
Bentonite (including montmorillonite)...._ 825 2,723 3,866 4,631 3,818
Kaolin (including china clay) 10 105 350 577 350
Diatomite oo o eciiiill cccmiccc cmmmeiea 30 5 209
Feldspar .......................................... 50 __ooo__- 120 100
Gem i 2,455 317 4,540 4,128 866
LAMe oo e cm e ecccccmmceeas 6,629 6,472 NA NA NA
Lithium minerals (mainly lepidolite).._______ __._______ 75 NA 250 748
Mlcat (mainly SCrap) cceccccccccccccccccccas cccccama- %g IiI ﬁ 100 336
kilograms._ - 3452 4405,400 _________ r 80,000 5802,628
thousand tons_. _.___._._ 26 38
MINERAL FUELS AND RELATED MATERIALS
Coal, bituminous. ... ... thousand tons.. 245 238 296 282 314
Petroleum refinery products:
Gasoline. __ _thousand 42-gallon barrels-_ 864 887 999 r1,126 71,182
]Dlstlllste fuel oil 998 1,106 1,436 r1,675 71,844
1 fuel oil 1,640 1,609 1,989 r2,108 72,878
Liquefied petroleum g: 26 30 e31 L1 778
Total. - e cccecccacaes 3,528 3,632 € 4,455 r 4,965 75,477
-« Estimate. r Revised. NA Not available.

! The following commodities are also produced, but the amounts generally are small or quantitative data

re lacking:
an;i euxenite (5,700 kilograms produced in 1968)

Construction materials (clay, sand, gravel, dimension stone), limestone, samarskite, amazonite,

In 1968, 13,285 kilograms of industrial topaz'was produced.

artz crystal.

‘4 400 kilograms of uartz crystal
5 2,628 kilograms o crystal.
s 20 to 30 tons of ro

7 Estimate based on data for 11 months.

Nonmetals.—Cement—During the year
Companhia de Cimentos de Mogambique
announced plans to increase its production
by 60,000 tons per year, mainly to supply
cement for the dam to be built at the
Cabora-Bassa Gorge. Cement for the dam
would come either from the company’s
plant at Dondo or from a new plant that
would be built at Tete, about 100 kilo-
meters below the dam site. The company
also has cement plants at Nacala and
Matola, near Lourengo Marques.

Fertilizer Materials—Early in the year
the fertilizer plant at Matola began--full
operations. The sulfuric acid facility has
been operating since November 1967.

salt annually except in 1968.

Ammonium sulfate and single superphos-
phate will be produced.®

Gem Stones—A deposit of tourmaline
reportedly has been found at Nova Freixo,
80 kilometers from the Malawi border.®
According to press reports, French, Japa-
nese, and North American financiers have
shown an interest in purchasing semi-
precious stones from Mozambique.*

Mineral Fuels.—Coal.—Coal is mined on

a  200-square-kilometer concession at
2 Journal of World Phosphorus and Pc
33, January/February 1968,
”Mmmg Journal (London). V 271, No.

6951, Nov. 8, 1968, p. 363.
2 Overseas Review (London). Barclays Bank
D.C.O. September 1968, p. 26.
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Table 5.—Mozambique: Exports of
mineral commodities
(Metrie-tons unless otherwise specified)

Commodity

1966 1967
METALS
Alummum, bauxite and con-
{71 7 Y 5,890 6,200
Berylhu.m, beryl ore and con-
centrate - cceececcecmmmanaan 82 * 160
Bismuth, ore and trate
kilograms.. 1,000 1,000
Chromi ore and trate 37,043 NA
Columbium and tantalum:
Columbite-tantalite
X kilograms_. 72,500 © 75,000
Microlite_ -« ocacenooo do-.__ 170,012 ¢ 60,000
Copper:
Ore and concentrate 680 ¢ 200
Matte omeeeceeceeae 456 NA
Iron and sl:eel
Ore and concentrate 6,532 NA
Metal:
L)« 5,389 NA
Pig iron, ferroalloys and
similar materials...... 23,326 NA
Lead, metal, including alloys,
unwrought, and semimanu-
factures. - —ccccmcemccmccena- 760 NA
Tin, ore and concentrate
long tons.. 54 NA
Other, nonferrous metal scrap
and Waste oo oo ccoocccaaan 27,628 5,938
NONMETALS
Abrasives, natural, garnet
kilograms.. 3,789 NA
Asbestos cm o ceomee e 206 NA
Cement. - - ccomcecceccccccaas 11,468 NA
Clays and clay products, crude
clays, montmorillonite...__.... 3,469 4,000
Diatomite and other infusorial
earths. oo e 30 5
Perliteccececcaocacacacacacaans 181 ®
Preci and semipreci t :
Amazonite_ .- _. kilograms.. 22,370 NA
Tourmaline. -« ccaee-- do-.-- 797 NA
Salt, Marine.ec e cceanan 8,924 NA
MINERAL FUELS AND
RELATED MATERIALS
Coal, bituminous and coke-....-. 85,912 178,411
Petroleum refinery products:
asoline
thousand 42-gallon barrels.. 770 915
Distillate fuel oil .- .- doa... M2 1,082
Residual fuel oil...... do..-.- 1,882 2,128
/
* Estimate. NA Not available.

Moatize, near Tete, where reserves of min-
able coal total about 300 million tons.®
The coal is used mainly by the railroads.

Petroleum.—Exploration- continued dur-
ing the year, but no oil discoveries were
reported. The natural gas deposits found
in the past have not been developed com-
mercially. Concessions covered most of the
potentially petroliferous areas of the coun-
try, both onshore and offshore.

During the year Mozambique Gulf Oil
Company and Pan American Oil Company
were granted another joint concession,
covering 47,700 square kilometers, which
gives the combine about 167,100 square

Table 6.—Mozambique: Imports of
mineral commodities
(Metric tons unless otherwise specified)

Commodity 1966 1967
METALS
Aluminum, metal, including
alloys. o e 466 NA
Copper, metal, matte and
ught_— oo 627 1398
Iron and steel: Metal:
Scrap___ ... P vy [©)] NA
u'on, ingots, primary
............... 11,385 NA
Semxmanufactures ...... 59,046 88,640
Tin: Metal, including alloys
all forms....._.| long tons.. 47 NA
NONMETALS .
Asbestos oo - eemecmcaeain 439 NA
Clay and clay products, in-
cluding refractory bricks:
Brick and tile_ oo 2,091 NA
Fertilizer materials, manu-
factured: 15,854
AN1trog - - N
Other. oo 9,441} * 23,500

Stone, sand, and gravel:

Dimension stone 952 NA
Sand and gravel 1,779 NA
Other nonmetals..ccc ... 914 NA
MINERAL FUELS AND
RELATED MATERIALS
Coal, coke and briquet.___._ r228,434 209,296
Petroleum:
Crude
thousand 42-gallon barrels. . 4,884 5,008
Refinery products:
Gasoline..... do-... 240 251
Kerosine. ... do_... 167 156
Residual fuel oil
thousand 42-gallon barrels. - 338 420
Lubricants.._do-__ 69 70
e Estimate. NA Not available.

1 Semimanufactures.
2 Included with semimanufactures.

kilometers of concession area. Texaco, Inc.,
a newcomer, received a 16,800-square-
kilometer concession in northern Mozam-
bique. West Germany’s Gelsenkirchener
Bergwerks A.G. (Gelsenberg) acquired the
10-percent share that France’s Entreprises
de Recherches et d’Activités Petrolieres
(ERAP) held in an exploration venture
with Société Nationale des -Pétroles d’Ac-
quitaine (SNPA) and Anglo-American
Corporation of South Africa, Ltd. (AAC).
Gelsenberg also acquired an additional 10

25 The Standard Bank of South Africa, Ltd.
(Johannesburg). Supplemext tﬁo The Standard

Bank Group. Mc Survey.
Noveniber 1968, p. 8.
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percent in the concessions from AAC, mak-
ing the ownership of the group as follows:
SNPA, 40 percent; AAC, 40 percent;
Gelsenberg, 20 percent.

The capacity of the refinery at Matola,
near Lourengo Marques, is to be increased
from 16,240 barrels per day (b/d) to
about 40,600 b/d by late 1970. Sociedade
Nacional de Refinacao de “Petroleos
(SONAREP), the operator, estimates that
the expansion will cost about $26 million.

The increased capacity will enable Mozam-
bique to increase exports of proructs to
neighboring countries.

Two crude oil storage tanks, totaling
600,000 barrels in capacity, were being
constructed near the refinery. When com-
pleted, they will raise the total crude oil
storage capacity to about 1 million bar-
rels. The storage capacity for refined prod-
ucts was also being increased, but detailed
data were not available.

PORTUGUESE GUINEA

No mineral developments were reported
in 1968, and production probably con-
sisted only of small amounts of construc-
tion materials for local use. Two possible
important mineral resources are bauxite
and petroleum. Deposits of bauxite totaling
110,000 tons reportedly exist near the
border with Guinea, but they have not
been exploited because transportation to
the area reportedly is inadequate.

Esso Exploration Guiné, Inc., the only
petroleum exploration company, drilled
during the year, but no discoveries were

reported. Several wells, all dry, were drilled
in past years in the coastal areas in the
northwest.

In 1967 the country’s imports of mineral
commodities were valued at $1.27 million,
compared with a value for total imports
of $16.4 million.® Data for 1966 are in-
complete. The 1967 mineral imports were
cement, 7,810 tons; gasoline, 37,414 barrels;
kerosine, 16,655 barrels; and distillate fuel

oil, 55,144 barrels.”

26 Where necessary, values have been converted
at the rate of 1 escudo (Esc.) equals $0.035.
% Page 147 of work cited in footnote 17.






The Mineral Industry of Argentina

By Garn A. Rynearson!

The Argentina mineral industry made
notable progress during 1968 in harmony
with the success attained by the Govern-
ment’s stabilization program. In a climate
characterized by unusual political and eco-
nomic stability, the industry registered sub-
stantial increases in production of crude
petroleum and refinery products, of most
iron and steel products, and of cement and
other nonmetallic mineral commodities con-
sumed by the construction industry. With
the exception of a strike over working
hours at oil refineries, which resulted in
the dismissal of a large number of em-
ployees at one refinery, the mineral in-
dustry was relatively unaffected by labor
disputes. Official figures indicated the
nationwide loss of man-days of work due
to strikes in all sectors was only 23,500
days in 1968, compared with 244,800 days
in 1967 and 1,912,800 days in 1966.

Important steps were taken during the
year to implement future growth of the
mineral industry. As a result of new Gov-
ernment policies, large investments were
committed to projects involving explora-
tion, production, and refining of petroleum
and to expansion projects in the iron and

steel industry. Several expansion projects
also were underway to increase the in-
dustry’s capacity to mine and process lead
and zinc ore, sulfur, and other commodities.
In addition plans were well advanced to
expand several cement plants, to construct
new petrochemical facilities, and to open
numerous reserved areas for large-scale
mineral and petroleum exploration.

A $5.5 million preinvestment mineral
survey of parts of San Juan, Mendoza, and
Neuquén Provinces was completed by the
Argentine Government and the United
Nations Special Fund in June, and a final
United Nations report on the results of
the 5-year investigation was prepared. This
study resulted in the discovery and partial
evaluation of a number of large, low-grade,
porphyry-type copper deposits with asso-
ciated molybdenum, as well as indications
of other types of copper, lead, and zinc
mineralization of possible commercial sig-
nificance. The Government planned to
issue an international call for bids on ex-
ploration concessions, including the option

1Physxcal scientist, Division of International
Activities.

Table 1.—Axrgentina: Selected economic indicators

Indicator 1966 1967 1968
Population at midyear, in thousands e cecmcccccccccenae 22,691 23,031 28,428
Gross natxonal product (GNP): !
Total P, in million 1967 dollars 2_____ . oo o ___a.___ 14,685 14,945 15,650
Percent change from prekus year___ —1.0 +1.8 .
P capita, in 1967 dollars______ 647 649 668
Index of industrial production (1960 100) 129.1 129.1 r139.3
Cost o%' constrmlon (lﬂdex (1960 =) 100)3.__ 437.5 r563.4 r606.2
Cost of living index (Buenos Aires), percen
ased on average monthly index_ .. 31.9 29.2 16.2
ased on December index 29.9 27.4 9.6
D Prehmm

Agency for International Development. Economic Data Book for Latin America: Argentina. April

1969
2 Converted at 350 Argentine pesos per U.S. dollar.
3 Ministeri

o de Economfa y Trabajo, Reptblica Argentina. Informe Economico, 4th quarter, 1968 and 1st

quarter, 1969.
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to acquire exploitation rights, in selected
areas during 1969. In the meantime, fur-
ther exploratory work was undertaken
jointly by provincial agencies and the
Direccién General de Fabricaciones Mili-

tares, the national agency in charge of

mineral development.

A similar preinvestment mineral survey
was being conducted by Fabricaciones Mili-
tares and the Instituto Nacional de Geo-
logia y Mineria in parts of Salta, Jujuy,
La Rioja, Catamarca, and Tucuméan Prov-
inces. Although this $8 million project was
only in the early stages of geological

photointerpretation and geochemical pros-
pecting, it was reported that promising
copper deposits already had been found in
La Rioja and Catamarca Provinces.

Several calls for international bids to
develop the Sierra Grande iron ore de-
posits in Rio Negro Province failed to
bring forth satisfactory proposals, but the
Government continued to place a high
priority on the project. It was reported
that Fabricaciones Militares began a pilot
plant feasibility study on the possibilities
of pelletizing Sierra Grande ore using do-
mestic coal from Rio Turbio,

PRODUCTION

Output of most of the more important
minerals, metals, and fuels produced for
domestic consumption increased signifi-
cantly during 1968. Although a 2-month
shutdown for repairs to the nation’s only
large blast furnace resulted in a net de-
crease of about 5 percent in total pig iron
output, the steel industry trebled pig iron
imports and managed to increase its crude
steel production about 17.5 percent to a
record level and its output of hot-rolled
semimanufactures about 14 percent to
equal the record level attained in 1965.

The nation’s cement producers utilized
most of their installed capacity to produce
a record amount of portland cement for
the booming construction industry. Most
producers of raw materials for cement and

concrete and other mineral commodities
consumed in construction also met the
challenge of higher demand by raising
output of their products.

In the mineral fuels sector, attaihment
of record levels in the production of crude
oil (up 9.4 percent) and in the amount
of natural gas marketed (up 11.5 percent)
represented important contributions to the
national economy. Production of washed
coal increased 14.6 percent to 471,400 tons;
however, sales during the year amounted
to only 355,200 tons, compared with
353,800 tons in 1967, as inadequate trans-
port facilties continued to be a major
problem in moving the coal from the re-
motely located fields to potential consumers.

Table 2.—Argentina: Production of mineral commodities
(Metric tons unless otherwise specified)

Commodity 1 1964 1965 1966 1967 1968 »
METALS
Antimony, mine output, metal content_....._._ cemmmcer  eccmeces  emm—— - 1 i G
Beryl concentrate, gross weight . _ _ o o ocooa o 189 225 255 269 593
Bismuth, mine output, metal content.__ _kilograms_. = 4 ___._ .. .o o_.. 78 3,125
Columbite-tantalite, gross weight________________ [ S 267 5,726 3,000 ...
Copper, mine output, metal content__ . ____.__._____.__. 345 518 3 501 422
Gold, mine output, metal content___._____ troy ounces. - 303 84 160 36 14
Iron and steel: 2
Iron ore and trate --thc d tons.__ 95 116 156 226 277
Pigiron .. do._.. 588 663 522 604 574
Ferroalloys ~do____ 15 18 r22 18 NA
Steel ingots__ . do____ 1,265 1,368 1,267 1,326 1,659
Le dSemimanufactures (rolled products) ... ... r1,328 1,587 1,274 1,348 1,537
ad:
Mine output, metal content___ 25,924 32,236 29,483 32,253 26,616
etal 8. __________________. 23,000 32,000 ,000 22,000 25,000
Manganese ore and concentrate, gross we
30 to 40 percent manganese___._.. 19,400 20,363 11,768 26,356 27,060
Less then 80 percent manganese 17,868 8,751 16,0 10,179 ,941
Mereury.. - oo _.._._76-pound flasks__ _.___._. .__.___ 17 ...
Silver, mine output, metal content_th 1,943 2,286 2,207 1,697 2,422

See footnotes at end of table,
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Table 2.—Argentina: Production of mineral commodities—Continued
(Metric tons unless otherwise specified)

Commodity ! - 1964 1965 1966 1967 1968 »

MBTALS—Continued

Tin, mine output, metal content___......__.. long tons__ 343 497 458 802 701
Tungsten, mine output, metal content. . . ... ... __ 29 69 69 107 184
Uranium, mine output, UsOscontent.._.._._kilograms.. 838,586 44,937 249 23,238 42,688
Vanad:um, mine output, metal content. ... .ccooniao. 8 eemcee cecmcce ccmccae cemeeaa
Mine output metal content. .oanuoneoomaan 22,918 29,679 26,446 27,204 26,286
........................................ 22,200 238,600 r22,300 23,000 21,000

NONMETALS
65
346
- - .. 16,178
Boron materials, crude__.. 21,026

Calcite, nonoptical ... _ae.a.. 6 5,960

Cement, hydraulic 4. 4,211
Chalk 56,426
Clays: ”
tonite. .. 46,652
Decolorizing clay 10,427
Kaolin 72,148
] 114,549
Other ,320
Diatomite. - 6,547
Feldspar - 20,508
Fertilizer materials: )
Crude natural phosphates (€T3 T.) 180 120 65 236 294
Manufactured, nitrogenous:
Ammonia, anﬂﬂdrous LI dmmmmm————— 4,981 5,692 5,967 5,480 NA
Ammonium sulfate 5 --.. 18,291 11,658 18,141 12,678 NA
Fluorspar, allgrades..uocuooomuouoo. 11,524 11,687 186, 088 19,255 19,895
Graphite. oo ceeceeeais 222 214 110

Gypsum, crude...cococunnn.
Lg:hmm minerals. ..o iicmaccm——aa

Mieca:
Sheet. - r 143 106 182 136 94
Wafte alld sclraq_ —ameae 532 118 958 1,003 597

Stone sand, and gravel nee.s.:
Dimension stone:

Marble and other caleareous. .. . ... 16,166 15,670 24,150 23,773 20,378

Other, excluding quartzite:

16,490 24,643 29,004 32,718 25,874
7,026 5,647 7,679 9,909 12,441
26,12? 22,06é 8,227 1, 482 12,267

20 6 .o_._..
102,402 104,800 139,566 198,018 138,632
6,598 7 619 8,257 9 491 10,896
Other calcareous, marble_ _____ . ___ccnao.- 23,907 52,976 49, 768 57,491 53,304
Rhodochrosite, including ornamental____.c.c.o. ooo.-- 122 ’309 206 159

Other, excludmg quartzite:
TANIte. o o cccc e mmccan thousand tons. _ 2,189 2,566 2,748 3,101 4,361
Miscellaneous. - - - - oo oo aaa- 204,379 203,833 182,887 275, 1923 715,472
Gravel. . oo --thousand tons.._ 1,820 1,499 1,896 8,206 4,963
Sand exclud.mg glasssand. .. .. ... do 5,203 5,726 6,884 7, 1409 8,178
Stront:um mineral, celestite___._..._ 30 598 870 30 70
Sulfur, elemental, refined. - .- ----- - ----oooooom 22,307 23,766 30,422 32,796 383,638

Sulfates, natural:

Aluminum (alum) - . - eiaoaaan 12,716 7,707 3,834 2,614 2,137
Iron (melanterite)_ ... o eecmne- 900 '362 185 8
Magnesium (epsomite)-- 2,637 3,020 1,136 1,471 1,996
bili 9,242 21,927 21, 903 27,617 20,084

7,245 9,267 6,640 7,867 6,262
1,327

1,940

11,144 20,851 20,442 16 908 19,146
3,693 1,685 4,162 2,904 2,811
80 63 25 43 52

See footnotes at end of table.
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Table 2.—Argentina: Production of mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity ! 1964 1965 1966 1967 1968

MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural_...

4,401 3,817 5,800 3,857 1,326
Carbon black_____

11,400 14, 500 20,000 24,000 30,000

Coal, all grades._ 332 374 357 411 471
Coke, all types 7__ 460 458 396 452 365
Gas, natural: . .
Gross production 8 million cubic feet__ 232,572 220,236 210,576 228,419 249,486
Marketed S _____ . _________________ do____ 130,996 r 153,893 164,280 169,257 188,806
Natural gas liquids:
Natural gasoline_______ thousand 42-gallon barrels__ 896 1,160 979 600 537
Liquefied petroleum gases do

1,247 1,188 1,098 1,299
NA

Peat, agricultural .____. 3,652 5,194 2,298

Petroleum:

Crude oil_ oo s 98,276 104,760 114,673 125,488

Refinery products: ¢
Aviation gasoline__._______ do 190 456 550 351
Motor gasoline and naphtha; r27,487 r29,393 30,643 30,198
Kerosine 7,727 7,138 6,714 6,281
Jet fuel_______ -do.. 943 1,103 1,460 1,708
Distillate fuel oil - - ________________..._ 22,353 26,587 27,284 28,913
Residual fuel oil 52,906 54,233 53,030 54,188
Liquefied petroleum gas. 2,51 ,600 2,845 8,456
Lubricants_ .. .________ 1,058 983 87 96
Asphalt and bitumen, refinery._ _ - 2,265 1,823 2,071 3,702
White spirit. . ____.__ ds 30 302 263 282
Solvents______ di 481 420 398 891
Petroleum coke._ __ 366 424 435 436
Refinery gas 8_ . ___________ million cubic feet__ B 9,768 10,774 11,115 9,616

» Preliminary. r Revised. NA Not available.

1 In addition to commodities listed, Argentina produces unreported amounts of cadmium metal, lime, perlite,
pumice, and Thomas slag and urea for fertilizer use. Sporadic production of small quantmes of cl'lromjte,
corundum, molybdenite, and unspecified titanium minerals was reported during the period covered but these
commodities are not listed.

2 Metal and alloy data were compiled from statistics published by Instituto Latinoamericano del Fierro y
el Acero, and exclude small quantities of foundry-produced crude steel and castings totaling approximately
15, 000 to 25,000 tons per year.

3 Estimates based on statistics compiled by American Bureau of Metal Statistics.

4 Data include white and special cement as well as common portland cement.

5 Qutput reported by Fundacién Investigaciones Econémicas Latinoamericanas.

6 Excludes a relatively small quantity of usable but noncommercial washed coal.

7 Coke and coke breeze produced by Sociedad Mixta Sidertrgia Argentina (SOMISA), the principal producer.

8 Converted from cubic meters at rate of 1 cubic meter equals 35.3145 cubic feet.

9 Includes some products derived in part from natural gas and natural gasoline.

Source: Instituto Nacional de Geologia y Minerfa and Direccién Nacional de Energfa y Combustibles for
most commodities. Principal exceptions are indicated in footnotes.

TRADE
Mineral commodities constitute a rela- Value
tively small part of Argentina’s exports; (million dollars)
however, imports of such commodities, 1966 1976
principally iron and steel products and
. Exports:
mineral fuels, represent about 30 percent Mineral commodities:
of the value of all imports. A tabulation Metals.. . - oo 11.9 16.5
. . . s Nonmetals. ... - 2.0 2.2
comparing trade in mineral commodities Mineral fuels. - - ... 15.1 8.9
and total trade follows: 0 9.0 P
All commodmes, total.____ 1,593.2 1,464.5
Imports:
Mineral commodities:
Metals 208.1 198.2
Nonmetals.._. - 27.5 30.5
Mineral fuels 111.0 101.4
Total..ooccceacaaae 346.6 330.1
All commodltxes, total_.__. 1,124.3 1,095.3
Net trade balance:
Mineral commodities...___ —817.6 —302.5

All commodities, total..... +468.9 +4-869.0

D
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Preliminary data for 1968 indicated
Argentina’s trade surplus fell sharply to
$198.7 million as the total value of exports
decreased to $1,367.9 million and imports
rose to a total of $1,169.2 million. Although
data for many of the mineral commodities
traded were not available, an increase in
the value of exports and a net decrease in
imports were indicated.

Exports of iron and steel products,
especially bars and rods, profiles, and pipes,
increased sharply from a total value of
about $11.7 million in 1967 to $24.7 mil-
lion in 1968. Also notable was a $2.3
million increase in the value of fuel oil
exports to a total of about $9 million.

Although imports of pig iron increased
from 98,000 tons in 1967 to 280,400 tons
in 1968, the net value of all iron and steel
products imported decreased from approxi-
mately $136 million in 1967 to $124 million
in 1968. Decreases of about $3.6 million
in iron ore imports and $4.9 million in coal
and coke imports were attributable to the
difficulties encountered in blast furnace
operations. Increased production. of domes-
tic crude oil permitted a reduction of about
$9 million in crude oil imports, but this
savings was largely offset by an increase
of about $6.2 million in the value of gas
oil imports. Available data also indicated
increases of about $4.7 million in the value
of unwrought aluminum imports and about
$3.7 million in copper imports.

Table 3.—Argentina: Exports of mineral
commodities

(Metric tons unless otherwise specified)

Commodity 1966 1967
METALS
Aluminum, metal, including
alloys, ail forms________-_____ 11 10
Beryl ore and concentrate____.___ 248 266
Copper:
Ore and concentrate 1_______ 267 194
Metals, including alloys, all
forms.__________________ 14 12
Iron and steel:
Ingots and other primary
................... 12,133 3,888
Setmmanufactures
Bars and rods:
i 26,845 85,574
7,883 13,643
Angles, shapes, secti 3,961 3,515

Universals, plates,
ts

Table 3.—Argentina: Exports of mineral
commodities—Continued

(Metric tons unless otherwise speclﬁed)

Commodity 1966 1967
METALS—Continued
Lead:
Ore and concentrate_________ 218 660
Metal, including alloys, all
OrmS.. . . oo ____________ 1 1
Silver, metal
thousand troy ounces._ 219 774
ggmtalite ............ kilograms_. 4,114 2,999
in:
Ore and concentrate
long tons_. 3,222 4,118
Metal, including alloys
long tons__ 1 (O
Tungsten, ore and concentrate____ 50 107
Zinc, metal, including alloys, all
forms.______________________ 102 935
Other:
Ore and concentrate, n.e.s. _ _ 2 .
Ash and residue conta:mng
nonferrous metal__________ 347 256
Metals, including alloys, all
forms, n.es______________ 2 2
NONMETALS
Barite.________________________ 55
Boron materials, crude natural
borates 158
Cement________________________ 16,870
Clays
Bentonite 5,350
aolin____ 42
Other 53
Fluorspar. 345
Gypsum._.______ 13,312
Lime_____ 30
Mica___ 816
Onyx___.______ . ____ 60
Rhodochromte, ornamental
kilograms_. 1,550 19,108
- 59,883 49,018
Stone, sand and gra:
Dimension stone 4,097 6,300
Dolomite__ ... 1,430 2,401
Other_________ 124 141
Tale, steatxte, soapstone,
pyrophyllite__________________ 65 125
Other nonmetals________________ 242 956
MINERAL FUELS AND RELATED
‘ERIALS
Asphalt and bxtumen, natural_.__.. 5,967 6,601
Carbonblack___________________ 3,213 4,268
Coal, all grades 1,400 50
Gas, hydrocarbon, liquefied or
not_ ... 517 1,712
Petroleum
Crude.___________________. 3,088 9,239
Reﬁnéry !I’:Odudx
thousand 42-gallon barrels._ 4 108
Kerosine_________ do.._. 2 (®
Distillate fuel oil
thousand 42-gallon barrels.. 1,317 (»
idual fuel oil..do____ 6,402 4,901
Lubricants_______ do_.__ 232 517
ther. ________________ 2,081 4,421
Mineral tar and crude chemicals
from coal, petroleum, and
naturalgas___________________ 308 730

1Including concentrates containing significant
amounts of silver.
2 Less than 14 unit.

Source: Direccién Nacional de Estadisticay Censos,
Comercio Exterior Argentino, 1966. Instituto
Nacional de Estadfstica y Censos, Comercio Exterior
Argentino, 1967.
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Table 4.—Argentina: Imports of mineral commodities
(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal sources, 1967
METALS
Aluminum:

Bauxite and concentrate .. oo oo 43,561 34,077 - Austraha 20,447; Guyana 11 700.

Oxide (alumina) and hydroxi - - 17,208 : 6,535 X from West

Metal, including alloys, all forms_________ 86,991 31 211 TUnited States 9,466; Canada 8,103;

France 4,648; Ital y 3,872.
Antimony, ore and concentrate ... ... ... 434 492 Bolivia 232 Peru 219,
Arsenic, trioxide . .o -oooo__ - 489 402 Swleodsen 134 West Germany 183; Belgium
Bismuth, metal . _ o 16 18 Peru 9; Mexico 8,
Cobalt:
Oxide and hydroxide - ccememeeaaas 10 10 Be ium 7; West Germany 2.
Metal e eeeemaaa 45 60 nly from Belgium.
?opper,dm:‘g:} including alloys, all forms 18,499 17,152 Clnle 13,461; West Germany 1,824.
ron and s :
g‘re alnd concentrate___.__ thousand tons._ 707 880 Mainly from Brazil.
etal:
....................... ———— 25 30 United States 20; United Kingdom 10.
P:g iron, including spiegeleisen_ do_ - 243 99 Finland 47; U.S. S.R. 26.
Ferroalloys. - oo o—moeomemeooomoo e 2,682 2,346 Ri%%blﬁz of l?ou';h Africa 656; France
raz
Ingots and other thousand tons. . 330 865 Belg'lum 124; Venezuela 70; West
primary forms, Germany 62 United States 54.
Semimanufactures:
Barsandrods.__.._..... do.... 29 32 Chlle 91Austna §; Italy 4; France 3;
Angles, shapes, sections___do.___ 12 18 I apan 4; West Germany 4; United
ngdom 3; United States 2.
Umversals, plates, sheets:
thousand tons. . 104 110 United Kingdom 87; Japan 24; United
plates and sheets. States 20.
Other thousand tons.. 2 2 Mainly from United States.
coated plates and sheets.
Other thousand tons. . 205 280 Brazil 103; United ngdom 89; West
(uncoated). Germany 33; Italy
Hoop and strip--....._.-- 7 13 United Kingdom 4; Umted States 4.
Rails and accessories O] 1 Mainly from West Germany.
Wire oo ooeao 2 2 Mainly from Italy.
Tubes, pipes, fittings 10 13 It}ly 3,V la 2; Unied States 2;
apan 2.
Other, NS e ciccccmaanan do____ 1 1 Mamly from United States.
Iﬂ.{ead meta] mcludmg alloys, all forms___.___.. 22 552 Mexico 4385; United Kingdom 115.
an;

Sa.n and concentrate 20,246 11,500 Mainly from Brazil.

Oxides__ __.________ 3,732 2,922 United States 2,439; Japan 406.

Metal___ 17 18 Japan 10; United K.lngdom 5.
Mereuwry oo coceocccceema 76-pound flasks._ _ 710 248 Mainly from Mexico.

Nickel, metal including alloys, all forms_.__.. 511 448 Canada 15?ss United States 113,
orway 68.
Precious metal and alloys, troy ounces.. 49,126 87,771 United States 54,949; West Germany
unwrought and semimanufactures. 20,287.
Rare earth metals and compounds._ccoooooo 15 16 Brazil 4; United Kingdom 3.
'Srclalenium, elemental. .. . o o ool 7 7 Mainly from Canada.
n:
[0 7 L TR long tons__ 1 4 Mainly from West Germany.
o Metal including alloys, all forms___do__.. 1,471 846 Mainly from Malaysia.
itanium:

Ore and ate__ - 909 807 Mainly from Australia.

Oxides . - - oo 8,031 2,101 West; ermany 848; Italy 378; Belgium
Zine, metal, including alloys, all forms_._.._.. 3,456 2,498 Mexico 1,104; Canada 563; Belgium 495,
girl(l:onium, ore and concentrate 535 842 Australia 485 Mexico 150.

ther:
Ore and concentrate r (1) 52 Mainly from Republic of South Africa.
Metals, including alloys, all forms_ 268 274 United States 186; Norway 107.
NONMETALS
Abrasives, natural, n.e.s_____._ 802 289 Mainly from United S
13,826 14,436 Cingilsa 9,695; Repubhc of South Africa
63 20 Mamly from United States.
84 156 Mainly from Israel.
- 351 395 Mainly from United States.
k. 98 317 Belgium 187; France 129.
Clgys cz;:d clay products (including all refractory

Crude clays, n.e.s.:

Fire clay 337 West Germany 132; France 92.
Kaolin. oo mcecceccceeee 11,594 Umt&ds States 9, 782, United Kingdom
Other- .. cceceeaas 25 26 Mainly from United States.

See footnotes at end of table.



THE MINERAL INDUSTRY OF ARGENTINA

75

Table 4.—Argentina: Imports of mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity 1966 1967

Principal sources, 1967

NONMETALS—Continued
Clayg :&d clay products—Continued

Refractory (including nonclay brick 31,482 24,532

Nonrefractory oo oooo_ 2 62
Dianaond 2
Industrial .. o oo .'.do---. $95,770 sss 627
Powder- - o oo ccieeaeee ---- $30,964 $49,983
Diatomite, and other infusorial earths___._..._ 2,777 2,724
Fertilizer materials:
Nitrogenous:
9,073 9,690
15,592 66,755
5,562 7,727
3,568 7,592
Mixed and nonspecified fertilizers____.____ 35,900 51,761
Graphite, natural .____._______ P 346 2381
To@iNe. - - oo - oo e ‘24 17
Kyanite, andalusite, sillimanite____._ 381 558
Lithium and lithium compounds 74 22
Mpgneslte ................................. 2, 183 2, 7%3
Pigments, Thineral - 1 73
Sodxium and potassium compounds, excluding
salt:
Caustiesoda__ - _________ . ___..._ 5,325 11,028
Caustic potash____ - 979 1,847
Sodium carbonate 127,656 116 625
Stone, sand and gravel:
Dimension stone_ - _ _ ___________________ r1,697 2,985
Dolomite___._____ 15,203 17,314
Gravel and crushed 444 344
Sand____._.___... 69 604
Sulfur, elemental all forms_ _____ 35,541 21,081
Talc, steahte, soapstone pyrophy! 2 507
Other nonmetals, n.e.s. .- o_o_.__ r1,074 27,0381
MINERAL FUELS AND RELATED
Asphalt and bitumen, natural._. - 228 266
Carbon black. _ ____ . ______._ 2,301 1,075
Coal ........................ thousand tons. _ 698 807
................................ do____ 52 39
Gas, hydrocarbon, liquefied or not______ do__._ 208 355
Petroleum:
Crude. e do._.. 3,705 2,288
Refinery product
Gasolme_.thousand 42-gallon baé'rels-_ 21% léi)
8,292 1,170
r107 ()
96 74

th 1 4
Mineral tar and crude chemicals from coal 47,995 51,958

petroleum, and natural gas.’

United States 7,073; United Kingdom
3,159; West Germany 2,658.

Mamly from Italy.

Belgium $5 537 Israel $729.
Brazil $22,2 Belglum $17,198; United
States $9, 985
Netherlands $17,956; United States
$14 833 Sweden $9 102; United
g om $6,119.
United States 1 572; Mexico 1,150.

All from Chile.

Netherlands 21,054; Italy 15,696; West
Germany 9, 651.

United States 3, 852 Netherlands 2,654.

West Germany 4,797; United States

195.
Umted States 19,210; Italy 13,360;
Netherlands 10,811
W(e}st Gex;lgany 86 Norway 40; mainland

na 40.
Mainly from Chile.
Mainly from India.
United States 10; Netherlands 6; West

Germany 4.

Brazil 1, 185 United States 886.
United States 7; United Kingdom 5.
Mainly from Spam

United States 6,372,

‘West Germany 729 Netherlands 265.

United States 43, 029 Rumania 33,128;
United ngdom 13 931.

Italy 2,414; Brazil 354.
Mamly from Uruguay.
Paraguay 187; Uruguay 167.
Mainly from Urugua
Mainly from United States
Mainly China 275; Italy 120.
Mainly from Peru.

Mainly from United States.

United States 618; Canada 269; West
Germany 184.

United States 611; Poland 195.

‘West Germany 25 Italy 8; Belgium 4.

Ven;zuela 163; Saudi Arabja 75; Belgium

Venezuela 779; Iran 856.

Mainly from Netherlands Antilles.
Mainly from Trinidad and Tobago.
U.S.S.R. 737; Italy 275; Venezuela 128.
All from West Germany.
United States 40; Venezuela 33.
United States 2; Panguay 1.
Mainly from Venezuela.

r Revised.
1 Less than 34 uni
2 Data on quantlty incomplete or not reported.

\
Source: Direccién Nacional de Estadistica y Censos, Comercio Exterior Argentino, 1966. Instituto Nacional

de Estadistica y Censos, Comercio Exterior Argentino, 1967.
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COMMODITY REVIEW

METALS

Iron and Steel.—In December the Gov-
ernment approved the 5-year (1969-74)
National Steel Plan recommended by the
Direccién General de Fabricaciones Mili-
tares which is intended to ensure Argen-
tina self-sufficiency in common steel by
1974. Under the Plan, the Government will
provide certain guarantees and privileges
to implement expansion of capacity at the
nation’s only large integrated mill, that of
Sociedad Mixta Sidertrgia Argentina
(SOMISA), to 2,500,000 tons by yearend
1972 and the installation of facilities to
produce 1,360,000 tons of crude steel by
1973 at the new integrated mill being
constructed by Propulsora Sidertrgia, S.A.
The small integrated plant operated by
Fabricaciones Militares reportedly will ex-
pand its capacity from 192,000 to 300,000
tons by 1972 as part of the Plan. Acindar,
Industria Argentina de Aceros, S.A., one
of the largest private semiintegrated steel
companies, apparently will be excluded
from participation in the present National
Steel Plan, although four alternate expan-
sion plans submitted by the company in
December still were being reviewed at
yearend. The principal role of Acindar
and other private semiintegrated steel com-
panies in the basic steel policy presumably
will be to continue production of special
and alloy steels from domestic scrap or
from imported scrap and pig iron if
necessary.

SOMISA, which accounts for most of
the pig iron and more than half the crude
steel produced in the country, continued
to be plagued by technical problems with
its blast furnace. In mid-March another
breach in the hearth shut the furnace down
63 days for repairs. Although the furnace
operated normally during the remainder
of the year, total output of pig iron dipped
almost to the low level of 1966 when the
furnace was totally relined. In the hope of
avoiding further problems of this nature,
a decision was made to reline the furnace
again early in 1969, utilizing a more ad-
vanced design and superior refractory
materials.

With the exception of pig iron, coke,
and coke byproducts, output of nearly all
other SOMISA products surpassed 1967
levels. According to data supplied by the

company, production of crude iron and
steel and principal mill products for calen-
dar years 1967 and 1968 was as follows,
in metric tons:

Product 1967 1968
Pigiron. . oo 523,364 464,863
Crudesteel . - . oo 745,975 845,520
Billets__ 395,206 503,679
Slabs___ 262,300 266,669
Profiles_ 9,931 9,963
Sheets, hot rolled . 86,738 114,652
Coils, hot rolled.- - 127,187 181,176
Rails__________ o _______ 3,780 12,036
Sheets and coils, cold rolled._.. 224,043 277,157

Tinplate, electrolytic._._______ 8,924 4,580

Preliminary data for 1968 indicated
total output of hot-rolled products by the
steel industry as a whole included about
1,160,300 tons of semifinished steel (billets
and slabs); 126,300 tons of angles, shapes,
and sections; 432,300 tons of reinforcing
bars; 231,600 tons of wire rod; 202,400
tons of other bars; 378,000 tons of sheets
and coils; 117,619 tons of seamless pipe;
and 48,700 tons of other products, includ-
ing rails. Production of all products listed
except hot-rolled sheets and “other” prod-
ucts was significantly higher than 1967
output. In 1968, only 313,000 tons of hot-
rolled sheet was produced compared with
494,500 tons in 1967.

Lead and Zinc.—Cia. Minera Aguilar,
S.A., the Argentine affiliate of St. Joseph
Lead Co., essentially completed an expan-
sion program at its mine and mill in Jujuy
Province which is expected to increase the
capacity of the facilities by 75 percent. The
main haulage system at the mine was
electrified, an automatic dumping station
and a new primary crusher were installed,
and capacity of the aerial tramway was
increased. Expansion and modernization of
the mill involved addition of secondary
crushers, new ball mills, and enlargement
of flotation facilities.

Despite interruptions for installation of
new equipment and additions to the mill,
Aguilar’s operating level was about the
same as in 1967. The company milled
334,265 metric tons of ore averaging 7.98
percent lead, 8.69 percent zinc, and nearly
6.2 ounces of silver per ton. Output of
lead concentrate totaled 31,139 metric tons
averaging 76.67 percent lead and approxi-
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mately 48 ounces of silver per ton. Output
of zinc concentrate amounted to 51,069
metric tons averaging 49.96 percent zinc
and nearly 6.3 ounces of silver per ton.
Approximately half the lead concentrate
produced by Aguilar was sold to National
Lead Co., S.A., which operates the coun-
try’s largest lead smelter, and the re-
mainder was sold to other buyers for
processing at a number of medium and
small size smelting facilities in Argentina.
Most of the zinc concentrate was shipped
to two smelters partly owned by Aguilar.
The smelter operated by Cia. Sulfacid,
S.A., near Rosario received 27,835 tons
and that operated by Cia. Metalirgia
Austral at Comodoro Rivadavia received
18,885 tons. In addition; nearly 6,000 tons
of zinc concentrate was shipped to the Rio
Tercero plant of Fabricaciones Militares.
Sulfacid proceeded with plans to expand
its zinc refinery and sulfuric acid plant.
A new roaster and an increase in electro-
lytic tank capacity will eventually double
productive capacity of these plants.

NONMETALS

Cement.—The portland cement industry
was hard-pressed to supply the cement
required to sustain the boom in construc-
tion during 1968. Utilization of installed
capacity averaged 87 percent during the
second semester and reached a maximum
of 91.4 percent in September. As a result,
production rose 18 percent to an annual
record of 4,175,199 tons. However, actual
output was exceeded by total shipments of
4,192,310 tons and end-of-month inven-
tories fell from about 310,000 tons in
January to only 147,300 tons in December.
The private sector received 76.2 percent
of the cement shipped, but public works
consumed 33.2 percent more cement than
in 1967 compared with an increase of
15.6 percent by private construction.

It was estimated that approximately
470,000 tons of cement would have to be
imported during 1969 to supplement do-
mestic production. Chile was expected to
supply about 200,000 tons and most of the
remainder was to be purchased from Euro-
pean sources.

All five of the major cement companies
planned expansion at seven of their 14
plants and one new plant was under con-
struction by another firm. Realization of
all these projects as planned will add about
2.7 million tons to the annual capacity of

the industry by the end of 1970. The
industry hopes to complete some projects
by the end of 1969 and thereby avoid
a continued shortfall in demand.

Fertilizer Materials.— Petrosur, S.A.IL
y C., inaugurated its modern nitrogenous
fertilizer plant at Campana on the out-
skirts of Buenos Aires in May 1968.
Mitsubishi Heavy Industries, Ltd., of
Tokyo was the prime contractor for the
$25 million plant. It was designed to
utilize natural gas and imported sulfur,
along with air and water, to produce up
to 200 tons of anhydrous ammonia, 162
tons of prilled urea, 120 tons of 98-percent
sulfuric acid, and 147 tons of ammonium
sulfate daily. The plant also includes a unit
for manufacturing polyethylene bags. In its
first year of operation the Campana plant
produced 18,780 tons of ammonia, 15,469
tons of urea, and 18,166 tons of ammonium
sulfate. '

The company has operated a fertilizer
mixing and prilling plant at Rosario since
May 1967. Part of the output of the
Campana plant is being utilized at Rosario,
along with domestic Thomas slag and
imported phosphates and potassium chlo-
ride, in formulating the various NPK fer-
tilizer mixtures produced there. Campana
bags are used for packaging.

Petrosur is about 60-percent owned by
Empresas Eléctricas Argentinas, a sub-
sidiary of Ebasco Industries, Inc.; 20-
percent by Shell Cia. Argentina de Petréleo,
S.A.; and 20-percent by Archilnit, S.R.L.
Techint, S.A., a large industrial holding
company and research firm, has an equity
of $500,000 in Petrosur also.

MINERAL FUELS

Petroleum and Natural Gas.—Production
of crude petroleum during 1968 rose 9.4
percent. This rise followed increases of
6 percent in 1966 and 9.5 percent in 1967,
indicating a measure of success in Argen-
tina’s efforts to expand crude output at a
rate commensurate with domestic demand,
which is expected to triple by 1980. These
efforts were reinforced by a new oil policy
instituted by the Government in 1967
which was designed to encourage renewed
private participation in the production
sector of the industry. Under this policy,
the role of Yacimientos Petroliferos Fiscales
(YPF), the state oil entity, is to concen-
trate primarily on development drilling
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and preliminary exploration drilling in
reserved onshore areas where the potential
for oil production is reasonably well known,
while the major part of the exploration of
untested offshore potential and a limited
share of onshore exploration and develop-
ment is to be concessioned or contracted
to private firms. The following tabulation
lists the exploration concessions awarded
to private enterprises during 1968:

Concession
Location area Concessionaire
(square
kilometers)
Samborombén.. 7,000 Kerr-McGee Corp.
8,700 Union Oil Exploration
and Production Co.
:énd Continental Oil
0.
9,250 Argentine Sun Oil Co.,
Amerada Petroleum
Corp., and Marathon
International @il Co.
Rio Salado.___. 6,900 Astra-Cia. Argentina de
Petréleo, S.A., and
South American
Development Co,
(Signal Companies,
Inc.).
6,200 Do.
BahfaBlanca_.. 15,000 Agﬁp Argentina (Ente
azionale Indrocar-
buri) and Phillips
Petroleum Co.
Argentina.
10,000 0.
15,000 Hunt International
Petroleum Co.
GolfoSanJorge. 2,700 Sinclair Oil Co. of
Argentina,
4,800 Agip Argentina, Phillips
etroleum Co. of
Argentina, and Ten-
nessee Argentina, S.A.,
(Tenneco Oil Co.).
4,900 Do.
4,850 Teéull&essee Argentina,
Rfo Autel..__._ 4,100 Esso (Argentina), Inc.
2,900 Sinclair Oil Co. of
Argentina.,
38,200 0.
6,000 Do.

The Government officially awarded the
first exploration concessions under the new
Hydrocarbons Law in January 1968. These
included three adjoining offshore areas
east of Bahia Blanca, three adjoining off-
shore areas in and south of Bahia Sam-
borombén southeast of Buenos Aires, and
two contiguous onshore coastal areas in
the Rio Salado Basir north of Mar del
Plata. The terms of these concessions varied
considerably with respect to the length of
initial exploration periods and possible
subsequent renewals as well as to expendi-
tures committed for the various periods.
Altogether, the companies were committed

to spend in excess of $25 million during
the initial exploration periods, which re-
portedly ranged from as low as 1.5 years
up to 5 years in length.

In August 1968, Sinclair Oil Co. was
awarded three exploration concessions and
Esso won another in the Rio.Autel area in
southwestern Mendoza Province and ad-
joining parts of San Luis and La Pampa
Provinces. Sinclair agreed to minimum ex-
penditures of $9,995,000 during the first
4-year period and a total of $6,300,000
during the subsequent 3-year and 2-year
renewal periods. Esso was committed to
spend $2,300,000 during the first period
and a total of $3,400,000 during the re-
newal periods.

In September, the Government awarded
four exploration concessions in the Golfo
San Jorge offshore from Comodoro Riva-
davia. Three other areas offered were not
bid on, apparently because of unfavorable
prospects indicated by preliminary seismic
surveys. The concessions granted were for
an initial period of 3 years with renewal
periods of 3 years and 2 years. The win-
ning bidders were committed to minimum
expenditures totaling $16,379,000 for the
first period and $14 million during the
following two periods.

Another avenue for private participation
in the industry was opened during the
year as YPF began calling for bids on
exploration and development ventures in
“semiproved” areas under its jurisdiction.
Under a tender open only to bidding by
Argentine firms, Cia. Naviera Pérez Com-
panc, S.A., won a 15-year contract with
an optional 5-year extension to explore and
develop the Entre Lomas area astride the
border between Neuquén and Rio Negro
Provinces where YPF already had drilled
nine successful wells. Pérez Companc will
bear all exploration and development costs
and will sell the oil produced to YPF.
Development of this potentially 60-million-
barrel field will require drilling about 270
wells, 17 of which were completed by the
contractor by yearend.

Although no other such contracts were
awarded during the year, bidding was
called on a number of other “semiproved”
YPF areas, including the Colonias Las Heras
area southwest of Comodoro Rivadavia and
the Cerro Redondo and El Condor areas at
the southern edge of Santa Cruz Province.
The tender for development drilling in the
latter two areas included construction of
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a 415-mile gas pipeline to link the fields
to the existing 1,000-mile gas pipeline
from Pico Truncado to Buenos Aires.
Crude oil produced in 1968 from the Cerro
Redondo and El Condor fields was trans-
ported by pipeline to the Chilean terminal
at San Gregorio on the Magellan Strait.

According to YPF, drilling during 1968
totaled 941,265 meters, with 518 holes
being completed and four abandoned for
technical reasons. Of the total number of
holes, 361 were drilled by YPF, 85 by
contractors for YPF, and 76 by private
producers operating under exploitation con-
tracts with YPF. Of a total of 416 develop-
ment wells drilled, 295 were indicated as
oil producers, 30 as gas wells, and 91 as
dry holes. Out of 102 exploration wells
completed, 14 were reported as oil pro-
ducers and nine as gas wells.

Successful YPF wildcat holes in four
areas were considered to be particularly
significant. Exploratory drilling in the
west-central part of Mendoza Province
located a promising new field known as
Estructura Cruz de Pedra. Three impor-
tant wildcats were successfully completed
in an area south of the large Catriel field
in the northern part of Rio Negro Province.
In the adjoining part of Neuquén Province
to the west, two potentially important new
oil producers and several new gas wells
were completed. Also, significant gas ac-
cumulations were discovered at Chimen
Aike, Muy Aike, and Rio Chico Sur in the
vicinity of Rio Gallegos in the southern
part of Santa Cruz Province.

Geophysical exploration by YPF in 1968
included 7,807 kilometers of profile sur-

veyed by 22 seismic parties, gravity surveys
of 10,650 square kilometers, and aero-
magnetic surveys of 110,000 square kilo-
meters in Neuquén, Rio Negro, Mendoza,
La Pampa, and Santa Cruz Provinces in
conjunction with the Naval Hydrographic
Service. In addition, reconnaissance parties
mapped the geology of 8,400 square
kilometers, the geology of 91,560 square
kilometers was plotted on the basis of
photointerpretation, and 108 party-months
were devoted to topographic work. Private
companies completed a total of 30 party-
months of seismic surveys, including 14
party-months of surveying in the Rio
Salado land area and eight in the Bahia
Blanca, four in the Samborombén, and
four in the San Jorge offshore areas.

Crude oil production during 1968 (366
days) was at a record average rate of about
342,900 barrels per day, compared with an
average of 314,200 barrels per day in 1967.
YPF contributed 75.8 percent of the total
with an output of 95.1 million barrels, an
increase of 8.4 million barrels over its 1967
output. Pan American Argentina Oil Co.
increased its production 2.3 million barrels
to 12.7 million barrels or about 10.1 percent
of the national total. Nearly 96 percent of
Pan American production was from wells
in Chubut Province and the remainder
from Santa Cruz Province. Output by
Argentina-Cities Service Development Co.,
the only other major producer (11.9 per-
cent), declined nearly 900,000 barrels to
14.9 million barrels, as the normal yield
of the company’s fields in Mendoza Prov-
ince continued to fall.

Table 5.—Argentina: Production of crude oil and natural gas by Province

Crude oil Natural
Province (thousand barrels) (million cubic feet)

1966 1967 1968 1966 1967 1968
32,130 84,148 85,884 86,406 105,073 117,663
,204 34,2561 387,117 3,211 3,563 ,643
17,981 19,499 21,847 18,271 15,440 15,543
13,187 15,797 17,274 6,256 ,798 ,209
4,737 ,149 4,216 85,724 79,815 83,863
4,229 4,357 7,18 12,847 12,854 15 526

3,291 2,474 1,955 ,863 2,387 »

104,760 114,673 125,488 210,576 228,419 249,486

! Gross withdrawal. Converted from cubic meot:_ra at rate of 1 cubic meter equals 35.3145 cubic feet.

3 Data may not add to tof

t rounding.

Source: Direccién Nacional de Energfa y Combnsﬁbleu.
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In an effort to stem the declining trend
in its production, Cities Service began an
injection program in December to re-
pressure the Punta de las Bordas, Vacas
Muertas, and Gran Bajana Blanca fields.
Repressuring is expected to boost produc-
tion from about 30,000 to about 50,000
barrels per day, and recovery is expected
to rise from 34 percent to 40. percent of
original in-place oil with an estimated addi-
tional yield of about 25.6 million barrels.
Cities Service also, was installing a huge,
skid-mounted 60,000-barrel-per-day auto-
matic-custom-transfer unit to transfer oil
from its Mendoza fields to the pipeline
linking the area to the Lujan de Cuyo
refinery.

Under contracts negotiated by YPF in
1967, secondary recovery programs were
started at the Cerro Bandera and El Sauce
fields in Neuquén Province. YPF continued
its water injection projects in the Barrancas
Sur field in Mendoza and the Cafiadén
Leon field in Santa Cruz Provinces and
began another water injection project at
the Medanito field in Rio Negro Province.
The company also called for bids to under-
take secondary recovery operations in three
of 10 fields where technical studies had
been made and for the installation of pilot
plants in three others.

Provisional data for 1968 indicated total
refinery runs of crude oil amounted to
approximately 137,654,400 barrels, 5 per-
cent greater than the 1967 throughput of
131,143,000 barrels. Runs of domestic
crude increased 8.5 percent to about
122,450,700 barrels and those of imported
crude decreased 17 percent to about
15,203,700 barrels. Nearly 58 percent of
the total crude throughput was processed
by seven refineries operated by YPF, about
21.5 percent by the Dock Sud refinery of
Shell Cia. Argentina de Petréleo, S.A.,
about 18 percent by two refineries operated
by Esso S.A. Petrolera Argentina, and the
remainder by five small privately owned
refineries.

YPF awarded a $21 million contract to
the consortium Lummus Espafiola, S.A.,
and Mellor-Goodwin, S.A.C., for expansion
of the Lujdn de Cuyo refinery near Men-
doza. Expansion of capacity from about
45,000 to 100,000 barrels per day will
enable YPF to process the increasing supply
of crude oil being produced in the Mendoza
area. A new products pipeline is being
built from this refinery to Cérdoba by a
consortium headed by Bechtel Corp. The
first stage of the line from Lujén to Villa

Mercedes was expected to be completed
early in 1969 and the connection of the
second stage to the Campo Duran-San
Lorenzo -pipeline at Monte Cristo near
Coérdoba was scheduled for 1970.

Shell began a program to modernize and
expand its Dock Sud refinery in Buenos
Aires. The project is scheduled for com-
pletion in 1971 and includes distilling,
platforming, hydrotreating, and sulfur re-
covery units.

At La Plata, southeast of Buenos Aires,
expansion of the YPF refinery capacity
from 140,000 to about 215,000 barrels per
day and construction of a 1.2 million-
barrel-per-year lubricants plant were well
advanced at yearend and the projects were
scheduled for completion during 1969.

A crude oil pipeline 32 inches in diam-
eter and 230 kilometers long is to be
constructed from the La Plata refinery to
Cabo Santo Antonio where new unloading
and storage facilities are to be built. At the
latter terminal, two mooring buoys will
be installed for offshore unloading of
tankers up to 70,000 gross tons. Underwater
pipelines will carry the crude oil from the
buoys to land storage tanks that will have
a total capacity of 200,000 cubic meters.
This new unloading and transport system
also will be linked with the 33-inch
La Plata-Buenos Aires pipeline which was
completed during 1968. Bechtel Corp. and
Victor Contreras, S.A., were selected to
form a joint enterprise with YPF to carry
out this $50 million project, and its com-
pletion was scheduled for the latter part
of 1970.

In July, Gas del Estado, the state-owned
gas company, signed a contract with
Bolivia’s Yacimientos Petroliferos Fiscales
(YPFB) and Bolivian Gulf Oil Co. for the
purchase of large quantities of Bolivian
natural gas by Argentina. The agreement
covers a span of 20 years starting with
initial gas deliveries about mid-1970. The
contract calls for the delivery of about
140 million cubic feet of gas daily during
the first 7 years and 157 million cubic feet
daily during the next 13 years, and its
total value was estimated at approximately
$300 million. YPFB and Gulf will share
equally in providing the gas and in the
cost of a $46.5 million gas pipeline from
fields in the Santa Cruz area of Bolivia to
the Argentina boundary at Yacuiba. This
24-inch, 600-kilometer line will be con-
nected with the existing 1,744-kilometer
line from Campo Duran to Buenos Aires.



The Mineral Industry of Australia

By Lester G. Morrell !

Again in 1968 Australia’s mineral indus-
try recorded substantial increases in devel-
opment activity, output of products, and
value of mineral exports. According to early
estimates, the $920 million ? value of mine
and quarry products, together with value
added by local smelting and processing
facilities, credits thé mineral industry with
products valued at $1.25 billion. This rep-

resents a record 4.6 percent of the gross
national product, compared with an aver-
age of 3.8 percent for the preceding 4
years. Since 1959, value of minerals output,
in constant dollars, has more than doubled.
The growing role of minerals in the national
economy is summarized for recent years in
the accompanying tabulation:

Gross national product (GNP)‘...-value, m)lhons__
Mineral industry output 2
Index of manufacturing production ! (1959/60 = 100) -
Index of mineral output (1959 =100)

Total labor foree. ... thousand persons. .

Employees, mines and quarries do-

Total merchandise exports 1._ value, million:
Mineral commodity exports 3 ~do_
Total merchandise imports 1._ -do.
Mineral commodity imports 3_ _do._

1964 1965 1966 1967 1968»
$20,184 $22,219 $23,392 $25,516 $27,194
$746.5 $816.6 $867.9 $1,092.6 $1,254.0
126 138 143 153 160

128 187 156 178 204
8,461 8,604 8,708 8,775 8,908
48.1 49.4 52.8 53.8 56.7
$3, 014 3 $2,840.2 $2,8387.6 $3,217.1 $8,205.2
6 403 .6 8.9 $726.8

$268 $ 48. $
$2$657 4 $3,182. 8 $3,246. 1 $3,364.4 $3,600.8

5.6 $340.2 $313.5 3343 9 $359.6

? Preliminary.
1 For fiscal year ending June 30 of year stated.

2 Mine value plus value added by domestic primary treatment.
8 Ores, concentrates, alumina and other semiprocessed materials, and primary metals including gold.

In 1967, the most recent year for which
value details are available, metals accounted
for 53 percent of the total value of minerals
output. The value of coal amounted to 29
percent and nonmetallic and construction
materials 18 percent. The 10 leading com-
modities, in order of value, in million
dollars, were as follows: Coal, 202.5; con-
struction materials (total), 103.0; iron ore,
93.1; copper, 84.9; lead, 82.3; bauxite,
40.0;® zinc, 33.0; silver, 30.6; gold, 28.0;
and titanium (rutile and ilmenite) concen-
trates, 27.4.

Although all six States and the Northern
Territory contributed, New South Wales
with its large base metals and coal indus-
tries furnished 39.5 percent of the national
total. Queensland’s aluminum raw material
and coal resources ranked that State in
second place with 19.4 percent, and Western
Australia, the principal iron ore and gold

State, was a close third, accounting for
19.2 percent of the year’s output. Victoria,
South Australia, Tasmania, and Northern
Territory contributed respectively 8.2 per-
cent, 5.8 percent, 5.0 percent, and 2.8
percent.

Substantial quantitative increases in out-
put were recorded for bauxite and alumina,
‘bismuth, coppen, iron ore, manganese ore,
beach sandl mmimewals, zinc, gypsum, black
‘toal, amd pmulhm Moderate declines
were reported in gold, in refinery output of
lead and several of its coproduced minor

1 Mining engineer, Division of International
Activities.

2 Unless otherwise indicated, values have been
converted from Australian dollars (A$) to U.S.
dollars at the rate of A$l equals US$1.12.

8 Values of bauxite and alumina production
are not given in Australian statistics. A nominal
value, based on United States price, £.0.b. mines,
has been applied.
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metals, and in a few nonmetals. Generally
strong market conditions and price in-
creases as reflected in the 1968 wholesale
price index of 398 (compared with 396
in 1967) for metals and coal, were impor-
tant factors in the year’s record output.

Exclusive of operations employing fewer
than four persons, 873 mines and quarries
worked during 1967, including 162 metal,
135 nonmetal, 155 coal mines, and 421
construction material quarries. Total wage
and salary payments to the 46,317 workers
at these mines and quarries totaled A$183.4
million. Value of additions and replace-
ments to fixed assets amounted to $187.8
million in 1967 ($167.6 million in 1966).
New capital expenditures by the mining
and mineral processing industries totaled
$516.8 million in 1967, compared with
$476.3 million in 1966. Private oversea
investment in mines and quarries dropped
from $47 million in the 1965-66 fiscal
period to $41 million in 1966-67, and
foreign expenditures on petroleum were
down from $137 million to $108 million.

Commonwealth Government financial
assistance to the minerals industry during
recent years has been as follows:

Value (thousands)

1966 1967 1968
Petroleum exploratlon 1__ $11,374 $11,549 $15 462
Gold mining 2. ___._._____ 4, 238 4,322 38,155
Sulfurie acid produc-
tion 3. 1,666 1,548 1,432
Phosphate fertilizer
production 4..__.___._ 28,916 28,609 27,896

46,094 46,028 47,945

1 Petroleum Search Subsidy Act.

2 Gold Mining Industry Assistance Act.
3 Sulfuric Acid Bounty Act.

4 Phosphate Fertilizers Bounty Act.

Of significance principally to the petro-
leum industry, joint Commonwealth-State
legislation applicable to offshore areas in-
cluding territorial waters and Continental
Shelf came into effect on April 1, 1968.
The basic law, known as the Petroleum
(Submerged Lands) Act of 1967, provides
a uniform code for administering mineral
concessions and titles off all State and
Territorial coasts.

The dynamic pace of exploration and
development of the mineral industry con-
tinued throughout 1968. According to a
recent census,’ more than 60 Australian

companies were linked with 116 oversea
firms in exploration on development activi-
ties. The oversea partners included 52
United States companies, 20 Canadian, 18
British, 16 Japanese, and others from Re-
public of South Africa, Switzerland, France,
Belgium, and Malaysia. (The lists do not
include companies in the oil search.)

Through corporate ties and subsidiaries
virtually all of the world’s great aluminum
companies are participating in the develop-
ment and exploitation of Australia’s baux-
ite resources. Known and inferred reserves
on Cape York and Gove Peninsulas in
northeastern Australia and in the Darling
Ranges and Admiralty Gulf regions of
Western Australia are regarded as one-
fourth to one-third of the world’s known
supply.

Two iron ore companies, Hamersley Iron
Pty. Ltd., Western Australia, and Savage
River Mines, Tasmania, commenced ship-
ments of pellets in 1968 and a third pellet
plant, part of the new steel project at
Kwinana, Western Australia, was commis-
sioned during the year. The big Mount
Newman operation started ore shipments
in April 1969. Western Mining Corpora-
tion, Australia’s first nickel producer, oper-
ated at capacity and announced plans dur-
ing the year to build a domestic refinery.

Under the impetus of long-term contracts
to supply Japanese coal requirements,
mines, railroad, and port construction pro-
grams are proceeding in Queensland and
New South Wales. Expansion plans that
will double the output of manganese ore
from Groote Eylandt, in the Gulf of
Carpentaria, were announced; and feasi-
bility studies aimed at exploiting the ex-
tensive phosphate rock deposits at Duchess
and Lady Annie, in Queensland, were con-
tinued in 1968. Petroleum exploration and
development activities continued at a high
rate in Western Australia, Queensland,
Victoria, and offshore areas. Although gold
mining has been in a general decline, the
opening of the Juno mine at Tennant
Creek, Northern Territory, in 1968 has
not only bolstered gold production but has
substantially increased Australia’s output
of byproduct bismuth.

The Department of National Develop-

4 American Chamber of Commerce in Australia.
United States and other oversea firms currently
engaged in search for and development of metals,
minerals in Australia. Melbourne, October 1968.
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ment recently published ® data on national company statements which in turn are
reserves of major mineral products. The based on recognized technologic standards
quantities were derived primarily from and hence may be regarded as conservative.

Mineral Unit Quantx 3; Comment
housands)
gauxite ............. Long tons___-_ 4,000,000 Indicated 2,500 million, inferred 1,500 million.
oal:
Black_ ... ee-doo . 4,400,000 New South Wales, 3,000 million; Queensland, more
than 1,200 million.
Brown, lignite_... ____do________ 98,230,000 Measured, indicated and inferred in Victoria, plus
530 million measured and indicated in South
Australia.
{) T S e o---doo___.___ 2,200 Metal content, reported by main producers.
________________ Troy ounces._ - 85,300 Minimal reserves of principal producers of gold ores,
84 million; copper ores, 1.8 million. .
Ironore_ - __.____ Long tons_____ 20,000,000 Pilbara region, Western Australia only. Average of
various estimates.
Leado oo oo ceedoo o __ 18,000 Metal content. Includes 8 million at McArthur
River, Northern Territory prospect.
Manganese Ore.-..... eee-doo . 51,000 Groote Eylandt, not all marketable, 50 million.
}& mlllxl(lm measured in Pilbara region, Western
ustralia.

Ilmqmte ......... eeedoo_____ 15,000 Reco]\:r’erable.
0.

Do.

Metal content, includes sulfide ores, 500,000 laterites,
1.5 million, all in Western Australia.

Medium grade, all in northwest Queensland.

Minimal reserves of principal producers.

Metal content, known, recoverable.

WOs content. Minimal.

U;O's content. Minimal, recoverable,

Metal content. Includes 18 million at MecArthur
River, Northern Territory prospect.

PRODUCTION

In both value and volume Australia’s for which 1968 quantitative data are avail-
mineral production recorded substantial able, annual increases were recorded in 36.
gains in 1968.. Preliminary estimates indi- Commodi‘ties that showed decreases during
cate an annual value increase of 14.8 per- the year included gold, brown coal, a few
cent, or slightly higher than the average ™NOT metals, and several nonmetallic
13.9 percent of the preceding 3 vyears. materials.

Although the country’s mineral diversity 5 Hansard (official gazette of the Australian

. . Commonwealth Parliament). Mineral Reserves.
includes over 70 products, of the 55 items  Question No. 519, May 22, 1969, pp. 1474-1475.

Table 1.—Australia: Production of mineral commodities

(Metric tons unless otherwise specified)

Commodity 1964 1965 1966 1967 1968 »
METALS
Aluminum:

Bauxite . - oo oiac oo 796,482 1,186,412 1,827,123 4,243,583 4,958,139
i 160,659 202,446 806,970 854,420 1,309,461
80,008 87,765 91,863 92,792 97,348
1,134 959 987 945 844
Beryl 113 40 58 56 e 30
Bismuth (inore).----.__._______kilograms__ _________ _._______ 325 11,583 ¢ 185,000
Cadmium, refined metal 502 524 526 524 459

Chromite . .o ccccccocamaaao oo 73 28 . 140
Cobalt (in zine and nickel concentrate) . - 74 91 r 85 148 e 200
golumbium and tantalum concentrate_______ 15 12 5 28 e 120

opper:

Ore and concentrate (content).___._.... 105,720 91,839 r111,295 91,701 106,788
Blister (primary)_._._.__..._.. 81,882 74,592 91,939 71,963 93,005
Refined (primary) - o __._._ 81,199 60,918 91,404 67,154 85,140

See footnotes at end of table.
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Table 1.—Australia: Production of mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity 1964 1965 1966 1967 1968 »
METALS—Continued
GOl e e el troy ounces.. 963,834 877,643 r 916,985 801,009 796,635
Iron and steel:
Iron ore— . ___________ thousand tons__ 5,759 6,803 r 11,068 17,809 26,400 /
Pigiron._______________________ do..._ 3,993 4,251 4,743 5,057 5,571
Ferroalloys:!
Ferrochromium, high-carbon.________ 2,480 1,358 1,781 2,217 NA
Ferromanganese and silicomanganese._ 47,997 56,901 56,335 76,813 NA
Ferrosilicon . ... ___________ 5,095 4,475 4, 1293 8,948 NA
Steel ingots and castings_thousand tons__ 5,047 5,462 5,890 6,201 6,437
L dSl:eel semimanufactures 1 ________ do__._ 3, 1606 4,615 4,607 5,250 NA
ead:
Ore and concentrate (content) _____._.____ 380,872 367,949 r 870,755 381,050 387,873
Refined (primary)_____._._.____ - 206,360 196,409 196,228 193,926 178,044
Bullion, for export___ - 79,561 67,981 75,487 102,791 108,257
Manganese ore, all grades. . _._______ - 62,090 r 101,980 r 317,556 557,546 749,441
Molybdenum, in ore and concentrate . _ - r 22 T4 e ccceee-
Nickel, in ore and concentrate. . ______._____ i __ _occiooil occecoio- 2,094 4,606 :
Platinum__________________.. Y OUNCES_ - ooceoon emoeee 18 . oo ;
gt‘ellemum (in refinery slimes)e_____ kllogtams-- 1,590 2,880 2,000 NA NA :
ilver: :
Ore and concentrate (content) j
thousand troy ounces. . 18,427 17,281 r 18,888 19,783 21,618 {
Refined. ___________________.__ do.__. 9,258 8,696 r9,155 10,156 9,426 §
gellunum (in refinery slimes)e_.__kilograms._ 1,600 o L e cmmmmaea- B
in:
Ore and concentrate (content) .long tons.-_ 3,642 3,849 r 4,807 5,600 6,623
Smelter_ _____ ... do____ 8,021 3,179 3,640 3,594 8,692
Titanium concentrates: .
Ilmenite (includes leucoxene) . __________ 309,168 448,499 522,013 548,338 558,946
Rutile ... 185,298 220,818 r 247,772 277,818 298,625
Tungsten ores and concentrates (W content)__ 802 948 1,053 963 1,148
gramum oxide (UsOg)e oo oo 335 335 300 300 800
inc:
Ore and concentrate (content) - _..._._ 350,131 354,836 r 375,269 405,995 420,402
Smelter_ - __ ... - 188,509 202,182 197,530 197,593 208,780
Zirconium concentrate._ - - cocococooocoooaooo 187,087 230,504 r 239,431 299,483 814,884 ;
NONMETALS !
Asbesto K
Chrysotlle, fiber and fines_ - _ . _______ r 1,503 1,063 569 544 812 H
Crocidolite_ - ______.___ - 10,785 9,428 11,649 122 ..
Barite o 12,499 12,168 18,943 15,917 . 16,000
gfment ____________________ thousand tons._. 3,626 3,802 3,674 3,817 3,930
ays:
Bentonite and bentonite clay___________ 1,015 r 1,206 r 828 363 NA |
Brick clay and shale.____ thousand tons._ 5,164 5,187 5,200 5,898 NaA .
Cement clay and shale___________ do-___ 282 257 r 243 162 NA
Dsmounte elay_ . 576 r 784 r 541 498 e 500
Fireeclay.__________ thousand tons-. 225 237 291 258 NA
Kaolin and ballelay - - ____.___ do____ 62 1 67 e 65
ther___________._. do____ r 506 r 468 r 553 539 NA
Diatomite_____ oo 8,872 7,070 r 7,268 8,449 ©2,300
Feldspar___ ___________ .. ... - 9,157 8,864 7,876 4,521 e 4,500
Fertlhzer materials, phosphate rock.. - 5,780 4,592 5,807 11,959 5,836
Fuller’searth_____________________.______._ 162 90 . 76 NA
Gem stones . -value, thousands. . $3,469 $4,404 $4,653 $4,106 NA
Gypsum .. 799,126 846,898 r 814,417 789,860 833,000
Lime 2. __________. - 102,872 161,201 151,902 190,592 190,000
Lithium minerals 3. - 264 315 . 678 750
Magnesite___._____._ - 31,752 26,785 19,870 24,033  ©24,000
Monazite concentrate. ... _..._____ - 2,013 2,342 r 2,016 2,952 3,257
Pyrites, including cupreous pyrites...._...... 228,610 207,285 249,946 256,805 170,000
Salt. .. thousand tons.. 554 665 655 714 'NA
Tale and soapstone . . _ ..o - oo oo 17,033 19,695  r 21,883 20,878 40,000
c MiNERAL FUELS AND RELATED MATERIALS
oal:
Bituminous 4. __________ thousand tons__ 27,841 31,937 33,869 35,265 40,954
c kLignii:e (brown coal) . ___.._____ do_.__ 19,340 r 20,659 22,185 23,759 23,432
oke:
High-temperature__ _ . ___._..._._. 3,092 3,096 3,285 3,407 8,955
Low-temperature 5__ - 779 749 662 626 e 660
Fuel briquets_ - _ .. __________._.___ do. 1,885 1,935 1,889 1,875 1,578
Natural gas______________ 106 144 143 152 216
Petroluem:
Crude....___thousand 42-gallon barrels__ 1,491 2,622 3,890 7,600 13,877

See footnotes at end of table.
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Table 1.—Australia: Production of mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity 1964 1965 1966 1967 1968»
MINERAL FUELS AND RELATED MATERIAL
—Continued
Petroleum—Continued
Refinery products:
asoline thousand 42-gallon barrels__ 40,809 43,901 46,704 52,826 56,397
Kerosine and jet fuels._______ do.__._ 4,459 ,22 5,778 7,232 8,248
Distillate fuel oil..____ -do.___ 19,549 20,095 22,041 25,844 28,850
idual fuel oil.. _do____ 38,493 34,580 87,929 40,737 44,728
Lubricants-__.. do____ 1,400 ,805 1,868 ,29 2,402
Other products___ do____ 5,366 7,523 8,648 8,591 6,676
Refinery fuel and lo: do____ 9,809 11,441 12,3873 13,415 16,288
Total oo --do____ 114,885 123,569 185,341 150,936 163,589
e Estimate. P Preliminary. r Revised. NA Not available.

1 Ferroalloys and steel semimanufactures are reported for fiscal years ending November 30.

2 Year ended June 80 of year stated.
3 Petalite, amblygonite, and spodumene.

4 Includes semianthracite and subbituminous.

5 Includes coke breeze.

The following import and export sum-
maries, provided by Commonwealth Bureau
of Census and Statistics, cover the official

TRADE

July 1-June 30 annual reporting period

and hence are not precisely comparable
with calendar year data presented else-
where in this review.

Table 2.—Australia: Exports of mineral commodities*

(Metric tons unless otherwise specified)

Commodity 1965-66  1966-67 Principal destinations, 1966-67
METALS
Aluminum:
Bauxite. oo NA NA
Serap - oo e 1,512 1,388 Japan 912; Netherlands 215; West
Germany 152,
Unwrought -« - - e 19,079 19,116 Jagan 3,932; India 8,818; Hong Kong
Semimanufactures_ _ ... _____ 2,879 11,825 United States 7,903; Canada 1,662.
Beryllium ore and concentrate_ _ - 62 604 United States 374; Japan 230.
Cadmium, refined metal 2. _________ 503 682 New Zealand 272; United Kingdom
166; United States 165.
Copper:
Ore and concentrate, gross weight_ ___.._ 42,634 38,924 All to Japan.
Bhster, cement, etc 5,638 7,858 Do.
__________________ 2,64 77 Spain 48 Japan 29.
Ingots, blocks, billets 3 26 844 3,666 Netherlands 2,001; Japan 525;
United States 5
Semimanufactures._ - - - - oo cccecomaooao 16,585 6,162 New Zealand 5,386.
G ldPipe, tubes, and wire_ - _ - ooooooaaao ,984 1,898 New Zealand 1,197.
old:
Ore and concentrate, troy ounces-. 83,533 159,697 NA.
content,*
Crude bullion, content_ .. ___.___ do____ 1 61,280 Hong Kong 60,544.
Mint bullion__..______ —---do_.___ 768,702 348,653 All to Hong Kong.
Sheet, strip, dust-- - --cccoo_-- do____ 9,625 166,481 Hong Kong 153,936.
Iron and steel:
Iron ore and concentrate_ _ .. _ .-~ 343,279 5,556,154 Japan 5,164,916.
Iron pyrites and cinder- ... ... ._-_.-- 7,195 ...
Scrap ________________ --- 269, '314 409,597 Japan 334,012; Taiwan 42,781.
Pigiron_ . oo --- 50,630 131,834 Japan 68, 806 Phlllppmes 13 656.
Steel mgots, blooms, slabs, ete_ . —-_--_ 82,040 371,294 Pa}klst,an 90 6286 Philippines 63,424
apan 5!
Steel semimanufactures. - - ceaeeocaoaaoo 482,667 810,868 Niv;7z7ealand 247,183; United States

See footnotes at end of table.
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Table 2.—Australia: Exports of mineral commodities —Continued

(Metric tons unless otherwise specified)

Commodity 1965-66  1966-67 Principal destinations, 1966-67
METALS—Continued
Lead:
Ore and concentrate, gross weight______ 120,151 110,743 United States 36,541; Belgium-Lux-
embourg 26,166; Japan 23,195.
Refined, unwrought___________________ 162,374 154,586 United Kingdom 54,225; United
States 52,401.
Bullion, lead and silver lead_._ . ________ 90,551 82,214 Uﬂted Kingdom 59,610; Netherlands
Semimanufactures. . ... ..__________ 5,563 3,462 N%w Zealéand 1,835; Philippines 711;
apan .
Manganese ore._ . __________ 70,139 275,881 - Japan 247,519.
Platinum-group metals:
Ore ang c;)ncentrate, gross kilograms.__ 7,277 oo
weight.
Platinum metals 3________ troy ounces. . 1,538 55,181 U:gdisclosed 45,774; United Kingdom
1,489,
Silver:
Ore, concen- thousand troy ounces. . 7,871 8,299 NA.
trate, crude bullion, content.*
Mint bullion___________________ do.... 247 2,182 TUnited Kingdom 1,946.
Sheet, strip, dust__________ --do.... 178 543 Japan 427; New Zealand 110.
%gntalite-columbite concentrate__._____..._ 7 28 TUnited States 23; United Kingdom 5.
in:
Ore and concentrate, gross long tons.. 2,019 2,560 United Kingdom 1,117; Spain 707;
weight. Malaysia 326.
Unwrought . _________ do.... 15 16 Destination undisclosed.
Titanium concentrates:
Ilmenite, minimum 45 percent TiOz....._ 395,545 388,472 United Kingdom 184,832; France
73,740; Japan 52,831.
Rutile, minimum 90 percent TiOs...._.._ 238,116 248,469 United States 187,581; Japan 26,161.
Tungsten concentrates:
Scheelite. - - oo eeeeee 1,321 1,175 West Germany 509; Republic of
South Africa 284; Netherlands 188.
Wolframite .o oo 569 480 TUnited States 289; Republic of South
zi Africa 121; United Kingdom 64,
ne:
Ore and concentrate, gross weight_ ... 247,756 254,519 Ug;ted Kingdom 149,551; Japan
Ingots, blocks, slabs, ete oo _________ 100,774 115,868 India 18,440; United States 15,999;
}Izni%esd Kingdom 18,565; Thailand
Semimanufactures. ... _____________ 891 439 New Zealand 265; Japan 91.
Other forms_ - . oo __ 225 2,109 Netherlands 1,208; Japan 241;
Belgium-Luxembourg 209.
Zircon concentrate, minimum 30 percent 224,541 237,142 United States 77,927; Japan 49,579;
ZrSiOs. United Kingdom 28,453.
NONMETALS
Abrasives:
Industrial diamonds 3._________ carats_.. 44,159 40,194 Ug})ted Kingdom 25,827; Philippines
Other natural abrasives. 104 ________
Asbestos, crude and fiber 5. - 3,983 3,736 Siixggpozesé,l%; Malaysia 1,011;
ndia .
Cement, construction types... - 2,738 2,124 TUndisclosed 947; Nauru 822,
Clay, fire, sillimanite and others._ - 2,949 3,823 Japan 1,683; United Kingdom 820;
Papua and New Guinea 766.
Gem stones:
Diamonds 8. ________________ carats._.. 2,334 1,615 United Kingdom 723; Belgium-Lux-
embourg 402; United States 187.
Opal 3______________ value, thousands_..  $6,856 $8,122 Japan $3,182; Hong Kong $3,182;
United States $834.
Other, cameo, intaglio do $979 $1,864 United States $1,040; Japan $225.
Graphite_____ 22 ...
187,409 242,706 New Zealand 108,287; Taiwan 46,100;
Philippines 44,310.
2,3(2)3 1,879 United States 924; New Zealand 817.
________________ 2,369 2,357 United States 1,199; West Germany
383; France 310.
__________________ 102,936 94,382 Japan 80,060.
Stone, construction $35 o __
Tale and steatite_ .. ____________________. 9,992 5,418

See footnotes at end of table.

Netherlands 3,375; New Zealand
1,272.
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Table 2.—Australia: Exports of mineral commodities ™ —Continued

(Metric tons unless otherwise specified)

Commodity 1965-66 196667 Principal destinations, 1966-67
MINERAL FUELS AND RELATED MATERIALS
Coal o __ thousand tons__ 7,777 8,946 Japan 8,532.
Coke and semi-coke oo ___._ 112,202 81,349 N(évz S%aledonia 66,869; Philippines
Petroleum refinery products: U
G:::s(::l;!lle, thousand 42-gallon barrels__ 454 1,150 New Zealand 465; Singapore 147.
otal.
Kerosine and jet fuel .__________ do..-_ 594 456 New Zealand 282; Fiji 119,
Distillate fuel oil - ______________ do___. 1,366 2,957 Singapore 778; United Kingdom 593;
. . Mozamblque 861.
Residual fuel oil . ____________ do____ 3,839 3,275 New Caledonia 1,230; Singapore
X 1,124; Japan 629.
Lubricants_ - ________.___ do____ 443 648 New Zealand 190; Singapore 156;
Republic of South Africa 126.
Other produets_________________ do____ 108 327 New Zealand 184; United Kingdom 90.
NA Not avaﬂable.

1 Periods shown are fiscal years July 1 to June 30.

2 Data not available on quantities of cadmium exported in lead and zinc concentrates.
3 Includes reexports.

4 Quantities given are for 1965 and 1966 calendar years, respectively.

5 Mostly crocidolite.

Table 3.—Australia: Imports of mineral commodities *
(Metric tons unless otherwise specified)

Commodity . 1965-66 1966-67 Principal sources, 1966—67
METALS
Aluminum:
SCraP - e cc e —————— 996 1,228 Ngsw Zealaéxsd 582; Canada 208; United
tates
Pigs, ingots, blocks, ete__ _ o o__ 396 452 United Kingdom 289; United States 88.
Semimanufactures._ - o oo o —__-__ 3,465 8,053 United States 1,269; United Kingdom
. 891; West Germany 453.
Pipe, tubes, powder, Wire ... 381 904 United States 583; United ngdom 124,
Antimony metal_____________ 189 20 All from mamland China.
Arsenic trioxide._ - 1,217 1,523 Sweden 1,114; France 283.
Bismuth metal_____.________ 8 7 Japan 4; United Kingdom 2.
Chrome ore and concentrate._ - 12,233 238,392 Philippines 13,717; Iran 7,620.
Cobalt and cobalt base alloys 538 78 Zambia 43; Congo (Brazzaville) 15;
Congo (Kinshasa) 7.
Copper:
Ore and concentrate_ - ocoooooooooo 982 2,205 Canada 2,195.
SCraP - - oo 143 597 New Zealand 424; Papua and New
Guinea 68.
Ingots, blocks, billets _ - - - cccceacaooo 935 38,127 Zambia 2,251; Belgium-Luxembourg 525.
Semimanufactures_ .- 1,392 679 United ngdom

604.
920 2,050 TUnited States 1,181; Japan 415; United

Pipe, tubes, powder, wire
v po Kingdom 387

Gold:

Crude bulhon, gold troy ounces.. 147,0¥6 147,902 Fl%lg 108,244; Papua and New Guinea
content. ,653.
Refined bullion_ .. ____-__._. do-.... 50,782 3,890 Papua and New Guinea 3,218; West
Germany 497.
Iron and steel: X
Ore and concentrates, includes pyritic 288,315 207,331 New Caledonia 207,221.
materials.

0 o R 1 17 NA.

Ferroalloys: . A
Ferrochromium_ _ _ oo _ 3,259 2,799 Jaggn 1,998; Republic of Southk Africa
Ferromanganese - - --c-ccoeeeeo-- 11,866 5,689 Republic of South Afriea 5,191.
Ferromolybdenum. .. ________ 248 196 Um&;ed States 87; Belgium-Luxembourg
FerrosilicoOn e o oo ccecmeeem - 10,584 9,778 Rep’l}li)élc of South Africa 5,982; Norway
Ferronickel - - - oo o 1,097 1,248 New Caledonia 997; France 243.

Other. - - cocccccccmcmcmcmmeeeee 1,599 1,091 Sweden 371; Republlc of South Africa

276; Japan 176; United Kingdom 155.
See footnotes at end of table.
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Table 3.—Australia: Imports of mineral commodities ' —Continued

(Metric tons unless otherwise specified)

Commodity 1965-66 1966-67 Principal sources, 1966-67
METALS—Continued
Iron and steel—Continued
Ingots, blooms, ete. . .....__._______ 6,422 6,905 Italy 4,043; Japan 2,667.
Semimanufactures____________________ 190,003 Japan 126,634; United Kingdom 33, ,931.
Pipes, tubes, castings and forgings. 57,974 Japan 26,637 ; United Kingdom 16,514
Lead and lead base alloys..__.____________ 72 44 NA.
Magnesium and magnesium base alloys 900 1,044 Nosrway 21%%, Canada 287; United
tates
Manganese ore:
Battery grade________________________ 1,296 1,091  Ghana 996.
Metallurgical grade___________________ 83,596 6,397 Mainland Chma 4,053' Republic of
South Africa 1
lltI{?li{ml ................. 76-pound flagks.__ 1,845 1,868 Spain 1,075; Italy 338,
ickel:
Matte and other crude forms_ . .._._._ 463 138 TUnited Kingdom 123.
Pigs, ingots, granulated_ _ _____________ 987 996 Cal\xrxada 51?8;Inwed Kingdom 275;
orwa
Bars, rods, anodes, powder_____.____.__ 587 632 Canada 396 United Kingdom 114.
Platinum-group metals_.....__ troy ounces_-. 17,839 9,374 Umted ngdom 6,807; United States
Sgicon metal .o ______ value, thousands._._ $159 $473 Sweden $165; Japan $147.
ver:
Crude bullion, silver troy ounces.. 88,374 96,069 Fiji 65,977; New Zealand 16,324;
content. United Kingdom 12,646.
Refined bullion_ _______________ do__.. 10,810 10,951
Tin and tin base alloys.-_....__._ long tons.._ 511 746 Mala ia 7:
Tungsten and tungsten base alloys__._-...__ 18 13 Canada 6; Umted Kingdom 3; West
Germany 3.
Zine:
Ore and concentrate_ — - .o cocococoaooo 5,165 6,810 Iran 6,300
Zine and zine base alloys - - cocoe e o 1 74 United ngdom 51.
NONMETALS
Abrasives:
Industrial diamond._ - _..___ carats.. 445,597 490,794 Republic of South Africa 2883,194;
gnlted States 86,325; United ng-
om 5
Pumice and tripolio e o ______ 1,145 1,066 New Zealand 454 United States 431.
Garnetoo oo oo - 94 117 United States 115.
Flmtstone and pebbles 856 ______.
Chrysotlle ........................... 36,960 38,845 Canada 87,749.
Amoswe_-_ - ,296 ,609 Republic of South Africa 8,441,
__________________ 2,405 2,546 Canada 2,107; United States 259.
Barite, ground and unground._ . ____________ 1,450 1,492 Ma’xzxéland China 1,182; United States
Boron minerals, crude and concentrate______ 1,900 2,043 United States 2,036.
Stlament, construction types_- ... ____.__. 69,110 50,401 Japan 21,059; United Kingdom 10,362.
ays:
China, kaolin, pottery oo .. 27,397 24,676 Ugited Kingdom 17,094; United States
Fireand ball. ... 7,814 18,145 United Kingdom 6,150; United States
3,550; Republic of South Africa 3,364.
Bentonite_ _ __________ . 16,031 14,649 United States 14,285.
Other__ e ,765 12,141 United States 9,615; Republic of South
Africa 2,157.
Cryolite, natural and synthetic___ .. ________ 136 173 Al from Denmark.
Diatomite and other earths_.__.____________ 5,109 5,168 United States 5,122,
Fertilizer materials:
Nitrogenous:
Sodium nitrate, natural . _.___.._.._ 5,810 4,687 Chile 4,677.
Manufactured nitrogenous ferti- 68,360 103,025 Japan 80,380; Canada 26,708; United
lizers. States 16,472,
Phosphatic:
Phosphate rock.____thousand tons-_ 2,840 8,324 Nauru 1,334; Christmas Island 789.
Other manufactured phosphatic 270 270 Japan 244.
materials.
Potassic:
Potassic salts, natural ... _______ 18 8 NA.
Manufactured potassic materials___ 109,868 121,842 United States 111,104.
Other and mixed fertilizers. ... ____.____ ,488 42,202 United States 17,369; West Germany
10,470; Italy 9,352,
Fluorspar. oo oo 15,778 18,272 United Kingdom 6,385; mainland China
6,282; Republic of South Afriea 5,291,
Gem stones:
Gem diamond .- __.. carats.. 81,747 27,334 Belgium-Luxembourg 11,376; Republic
of South Africa 5,843; "Israel 5,394.
Pearls and other value, thousands..  $1,457 $1,6056 Japan $620.

precious and semiprecious.
See footnotes at end of table.
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Table 3.—Australia: Imports of mineral commodities '—Continued

(Metric tons unless otherwise specified)

Commodity 1965-66 1966-67 Principal sources, 1966—67
NONMETALS—Continued
8yps;ln€, crude and caleined - ______________ 864 775 United Kingdom 468; United States 214.
raphite:
glol}{oidal ............................ 25 39 TUnited Kingdom 17; unknown 22.
e e - 188} 294 Malagasy Republic 105; unknown 189.
Amorphous._ - 878 1,177 Ceylon 422.

Iodine, erude

ivfdggnesite, crude, calcined, and fused.______ 22,378
ica:
Block or sheet _ . _ . ___________________ 34
Splittings.._.______ 101
round and scrap 725

Sillimanite________________TTTT_TTTTTTTIC
Stone, construction.
Sulfur, elemental

Tale, steatite and chalk_ . _________________ 11,547
Vermieulite_ . . _ el 2,585
MINERAL FUELS AND RELATED MATERIALS
Asphalt, bitumen and pitch:
Natural minerals. __ . ________________ 8,770
Petroleum bitumen_________ - 193
Coal tar and coal tar pitch_ . _ . 9,127
Carbon and carbon black.______________.____ 4,733
Coal, all types, including briquets_ . .______. 8,656
Coke and semicoke._ ... _._______ 56,302
Peat e 2,046
Petroleum:
Crude__..__ thousand 42-gallon barrels._ 126,345
Refinery produects:
Liquefied 42-gallon barrels_ _ 48
petroleum gas.
as- thousand 42-gallon barrels__ 6,816
oline.
Kerosine and jet fuel . ______ do___. 2,090
Distillate fuel oil . ______.____ do_.__. 1,479
Residual fuel oil____________ do__.. 317
Lubricants. . . .. .-__ do_... 506
Petroleum turpentine..._.___ do_... 50
Other products_. . _____._ do.... 781

‘West Germany 3,855; Spain 1,894.

India 1,405; United States 267.

Japan 276,263.

West Germany 565; United Kingdom

294.
Japan 13,658; United States 8,582.

All from India.

India 64.

Republic of South Africa 210; United

Kingdom 93.

France 195; West Germany 100; United
Kingdom 67.

‘West Germany 239; Sweden 166.

Mexico 6,096; United Kingdom 5,874.

Republic of South Africa 353.

Italy $304.

United States 189,537; Canada 186,299;
Mexico 131,073.

France 6,972; United Kingdom 2,399;
United States 2,036.

Republic of South Africa 2,196.

18,127
19

78

787
380
480
13,236
447
$457
507,038
11,699
2,251
654
233
10,912
2,906
8,441

53,385
2,797

141,598

United States 319.

United Kingdom 161.

United States 10,840.

United States 2,558; United Kingdom

305.

Republic of South Africa 7,118; United
States 1,280.

All from United States.

West Germany 2,208.

Indonesia 34,120; Saudi Arabia 33,060;
Kuwait 25,927,

United States 1,387.
Aden 1,313; Iran 1,164; Singapore 1,005.

Aden 729; Singapore 228. . A

Singapore 497; Iran 220; Saudi Arabia
144; Kuwait 117.

Singapore 323; New Zealand 133.

United States 197; Netherlands Antilles
122; United Kingdom 48.

Iran 19; United States 9; Singapore 6.

Bahrain 573; United States 130.

1,461
3,796

1,067
1,081

462
368

38
870

NA Not available.
1 Periods shown are fiscal year, July 1 to June 30.

COMMODITY REVIEW

METALS

Aluminum.—Despite restrictions on elec-
tric power at the Camalco Aluminum (Bell
Bay) Limited refinery in Tasmania, output
of refined aluminum by the two Australian
producers added to a national record in
1968. At the yearend, both the Bell Bay

plant and the Alcoa of Australia Pty., Ltd.
refinery at Point Henry, Victoria, were
operating at close to their rated capacities
of, respectively, 73,000 and 41,000 tons per
year. Reflecting the trend of recent increased
consumption by domestic fabricators, for
the first time since 1963, Australia was, by
a small margin, a net importer of aluminum
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ingot in 1968. Completion of expansion
at Point Henry that will double plant
capacity, plus the expected output of the
new Alcan Australia Ltd. 50,000-ton-per-
year smelter at Kurri Kurri in New South
Wales, Australia’s aluminum production
capacity will approach 200,000 tons per
year in 1970.

Backed by reserves regarded as the
world’s largest, development of Australia’s
bauxite moved ahead rapidly in 1968. Mine
output rose to nearly 5 million tons of
which more than half was exported dur-
ing the year. Commonwealth Aluminium
Corp. Ltd. (Comalco), shipped more than
3.4 million tons from Weipa, on the Cape
York Peninsula. About half of this went to
the Queensland Alumina ‘Ltd. plant at
Gladstone, Queensland, and the remainder
was exported principally to Japan and West
Germany. During the year Weipa facili-
ties were expanded to 7 million tons capac-
ity and construction was started on a plant
to produce 100,000 tons of calcined bauxite
per year.

Expansion of the alumina refinery at
Gladstone from 600,000 to 900,000 tons
per year was completed in December and
plans for further expansion, by December
1970, to 1.3 million tons were subsequently
announced.

The Grove Peninsula bauxite and alumina
project, on the Northern Territory side of
the Gulf of Carpentaria, underwent cor-
porate changes in 1968 and early 1969
wherein Nabalco Pty. Ltd. (owned 50-50
by Swiss Aluminium (Alusuisse) and a
group of Australian companies, headed by
Colonial Sugar Refining Co. Ltd.) will be
managed by the Australian interests. A re-
vised program calls for commencing baux-
ite exports in July 1971 and alumina
production at 500,000 tons annually by
mid-1972.

Alcoa of Australia Pty., Ltd., owned 51
percent by the United States company and
49 percent by Western Mining Corp. Ltd.
and other Australian companies, operates
a fully integrated enterprise with mines in
the Darling Ranges of Western Australia,
an alumina refinery at Kwinana, a smelter
at Point Henry, Victoria, and fabricating
plants throughout Australia. Upon com-
pleting expansion of the Kwinana alumina
plant to 630,000 tons in September, the
company in December 1968 announced a
program for further expansion to 1.04 mil-
lion tons per year by mid-1970. Capacity

of the smelter at Point Henry is also to be
increased to about 82,000 tons per year.
Aside from supplying domestic require-
ments, Alcoa is committed under long-
term contracts to export alumina to Japan
and the United States; and beginning in
1969, to Aluminium Bahrain, a partly
owned subsidiary of British Metal Corp. in
Bahrain.

Several other groups were actively in-
terested in bauxite-based projects during
the year. Amax Bauxite Corporation Ltd.,
a wholly owned subsidiary of American
Metal Climax Inc., was considering a
bauxite/alumina project on a 200,000- to
700,000-ton-per-year scale in the Admiralty
Gulf area of Western Australia. Two wholly
Australian companies were investigating
prospects in the Darling Ranges, near
Perth; and Tipperary Land Corporation,
a U.S.-controlled company, was examining
bauxite deposits on the Cape York Penin-
sula, Queensland.

Copper.—The record mine and smelter
outputs of copper in 1968, respectively 12
percent and 13 percent higher than in
1967, are credited primarily to completion
of mine development and plant expansion
programs at Mount Isa Mines Ltd. in
Queensland, permitting improved recover-
ies late in the year. According to midyear
reports, mine output of other Australian
producers was generally down from the
1967 level.

The principal copper producers and
quantities of their output in recent years
are summarized in table 4.

Mount Lyell Mining and Railway Co.
Ltd. at Queenstown, Tasmania, in July
1968, reported discovery of a new orebody
lying at a depth of 1,250 feet below the
opencut that has provided most of the
company’s output in recent years. The new
find has been estimated at 27 million tons
averaging 1.46 percent copper. Concur-
rently announced were expansion plans
tentatively estimated at $30 million that
will increase mine production; and jointly
with Electrolytic Zinc Co. of Australasia
Ltd., provide a sulfuric acid plant based on
pyrite concentrates from both companies’
mines at Burnie, Tasmania.

Since 1965 Conzinc Riotinto of Australia
Ltd. (CRA) has been actively investigating
a large copper deposit on the Island of
Bougainville, in the Territory of Papua and
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Table 4.—Australia: Major copper industry facilities

. Production
Facility (metrie tons of copper 1)
1965 1966 1967

Mines: .

Mount Isa Mines Ltd______ o ___________ Y A, 56,321 65,159 44,475

Mount Morgan Ltd- . e ,746 ,932 ,874

Broken Hill field _ e , 3,084 3,588

Cobar Mines Pty. Ltd. . ______________ 1,910 6,048 7,78

Mount Lyell Mining and Railway Co. L 13,968 15,656 16,133

Electrolytic Zinc Co. of Australasia Ltd 1,444 1,622 1,615

Ravensthorpe Copper Mines, N.L.__ 644 591 721

Tennant Creek field 6,743 6,928 8,031

Rum Jungle field 2,909 2,906 716
Smelters:

Mount Isa Mines Ltd._ - e 52,962 64,719 44,406

Mount Morgan Ltd_ . . e ,693 6,981 6,759

Electrolytic Refining and Smelting Co. of Australia Pty. Ltd_.__..__. 3,139 6,070 5,497

Mount Lyell Mining and Railway Co. Litd oo oo 13,799 14,169 15, 7301
Refineries:

Mount Isa Mines Ltd_ - - e 44,822 69,285 45,979

Electrolytic Refining and Smelting Co. of Australia Pty. Ltd—________ 6,213 22,118 21,174

Mount Lyell Mining and Railway Co. Litd o oo 10,383 [©)] ®.

1 Metal content of ore for mmes, blister copper for smelters; and electrolytic for refineries.
2 Since October 1965 all refining has been done by Electrolytic Refining and Smelting Co. of Australia Pty.

New Guinea. In 1968 an operating sub-
sidiary, Bougainville Copper Pty. Ltd.
(two-thirds CRA, one-third New . Broken
Hill Consolidated Ltd.) was established,
with 20-percent optional ownership rights
reserved to the Territorial Administration.
Ore reserves available for open-pit mining
have been estimated at 772 million metric
tons averaging 0.47 percent copper and 0.4
pennyweight gold per ton. An agreement
negotiated early in 1969 with seven Japa-
nese companies, calls for 965,000 metric
tons of copper in concentrates over 15
years beginning in 1972. To December 31,
1968, a total of $18 million had been spent
on the prospect. An additional $280 million
has been estimated as the cost of completing
the project for an anticipated annual pro-
duction of 127,000 tons of copper in
concentrates.

The great bulk of Australia’s mine out-
put of copper is smelted and refined locally.
As indicated by 1966-67 data, domestic
markets absorb over 90 percent of the
national output of refined primary copper.
Exports of copper go to many countries
in forms ranging from crude ores to semi-
fabricated and fabricated products. Ship-
ments of copper in concentrates and other
crude forms (totaling 14,400 tons in 1967)
and blister and refinery shapes (totaling
16,478 tons) were predominantly to Japan.

Gold.
decade, gold production in 1968 was slightly
below that of 1967 despite Government
assistance, premium prices realized by sales
in the free market and opening of the new
Juno mine at Tennant Creek in the North-
ern Territory. A noteworthy closure of
1968 was that of the A-1 Consolidated
Gold Mine in Victoria, after the 105 years
of operation. Nearly 84 percent of the total
mine output in 1968 was from gold mines,
most of which are in the Kalgoorlie dis-
trict of Western Australia. Byproduct out-
put from copper ores accounted for 12
percent, and about 4 percent was contained
in lead-zinc ores and concentrates. Western
Australia was the source of 66 percent,
Northern Territory 17 percent, Queens-
land 10 percent, and Tasmania, Victoria,
and New South Wales 7 percent of the
year’s total.

Commonwealth Government payments
under the Gold Mining Industry Assistance
Act totaled $3.16 million in 1968, com-
pared with $4.32 million in 1967. To those
mines that have taken advantage of sales on
overseas premium markets, the Australian
Gold Producers’ Association has returned
an average A$2.65 premium above the
fixed Australian price (A$31.25 per ounce)
in 1967-68. During the fiscal period (July
1, 1967-June 30, 1968) the Association
sold 559,738 ounces.
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Recoveries of gold reported by principal
Western Australia producers in 1967 were
as follows:

Gold
Company produced
(troy
ounces)
Central Norseman Gold Corp. N.L_____ 86,478

Gold Mines of Kalgoorlie (Aust.) Ttd 122i563

Great Boulder Gold Mines Litd__._____ ,41
Hill 50 Gold Mine N.L_______________ 40,441
Lakeview Wiluna Gold Mines Ltd 158,012
North Kalgurli (1912) Ltd____________ 5,30:

To this list of principal producers must
be added the new Peko-Wallsend Invest-
ments, Ltd., Juno mine at Tennant Creek,
Northern Territory, which produced 61,189
ounces of gold in the year ending June 30,
1967. About one-third of the gold credited
to the Juno mine during its first year of
operation was contained in bismuth concen-
trate. The substantial quantity ranks this
mine as Australia’s leading source of bis-
muth.

Australia’s precious metal refineries, in-
cluding the Royal Mint at Perth; Engel-
hard Industries Pty. Ltd., Melbourne;
Matthey Garrett, Sydney; and the smelters
at Port Pirie and Port Kembla produced
779,314 ounces of refined gold in 1968,
compared with 835,563 ounces in 1967.
Sources were as follows (1967 data in
parentheses), in troy ounces: New, of Aus-
tralian origin—639,377 (672,171); do-
mestic scrap—13,460 (27,276); new, of
overseas origin—126,178 (136,389); im-
ported scrap—349 (727). Imported semi-
processed gold was principally from Fiji—
102,601 ounces—and Papua and New
Guinea—20,157 ounces. Exports of gold in
1968, totaling 500,785 ounces, were largely
in refined form, including 358,279 ounces
to Hong Kong and 27,482 to New Zealand
and other countries. Gold content of ex-
ported ores, concentrates, blister copper,
and other materials, mostly to Japan,
totaled 113,574 ounces. Domestic consump-
tion of gold in 1967 amounted to 125,658
troy ounces.

Iron and Steel.—All sectors of Australia’s
iron and steel industry moved ahead in
1968, with production gains ranging from
53 percent for iron ore to 10 percent for
pig iron and 4 percent for steel. Though
relatively insignificant among the world’s
iron and steel producing countries, Aus-

tralia’s vast reserve of high-grade iron ore
is regarded as one of the world’s leading
sources of raw material supply. Production
has risen from less than 7 million tons in
1965 to well over 26 million tons in 1968.
In fulfillment of contracts that insure mar-
kets into the 1980 decade, iron ore (lump,
pellets, and fines) exports have increased
from 150,000 tons in 1965 to 16 million
tons in 1968. On the basis of contracts in
effect on June 30, 1968 (nine Australian
companies totaling 368 million tons over
20 years), exports are expected to exceed
30 million tons annually by 1972. With the
exception of about 41 million tons con-
tracted to mills in Wales and Belgium, all
of the sales agreements are w1th Japanese
steel companies.

Five companies contributed the bulk of
Australia’s iron ore in 1968: Savage River
Mines, Tasmania—1,048,200 tons (pellets);
Goldsworthy Mining Ltd., Western Aus-
tralia—4,634,500 tons (crude ore); Broken
Hill Pty. Co. Ltd. (BHP), two mines in
Western Australia, one in South Australia
—9,988,800 tons (ores, concentrates, pel-
lets); Hamersley Iron Pty. Ltd., Western
Australia—9,221,700 tons (ore and pellets),
Western Mining Corp. Ltd., Western Aus-
tralia—610,000 tons (crude ore). The bulk
of production from the three BHP mines
was for domestic use. Virtually all the rest
of Australia’s iron ore, including pellets
made in the new BHP plant at Whyalla,
South Australia, were for export to Japan.
Two companies, Hamersley Iron Pty. Ltd.,
and Savage River Mines, began shipments
from new pelletizing plants, at Dampier,
Western Australia, and Port Latta, Tas-
mania, respectively, in April.

During 1968 the Mount Newman Con-
sortium, a group including American Metal
Climax Inc. (U.S.), Selection Trust Ltd.
(U.K.), BHP, and Colonial Sugar Refining
Co. Ltd. continued work on a new 265-mile
railroad; and is scheduled to start ship-
ments from Port Hedland, Western Aus-
tralia, early in 1969. Long-term contracts
call for totals of 100 million tons to Japan
and 70 million tons to BHP plants in
Australia. Of the several other companies
that are developing mines and negotiating
contracts the Cliffs Western Australian
Mining Co. Pty. Ltd., Mount Enid-Robe
River project in Western Australia is note-
worthy. The corporate group includes Aus-
tralian, Japanese, and United States in-
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terests with management assigned to Cleve-
land-Cliffs Iron Co. (U.S.). The project
envisages an investment of about $240
million for mines, plants, townsite, railroad
and a port facility at Cape Lambert.
Financing arrangements and contract nego-
tiations with Japanese steel companies in-
volving supply of 123 million tons of ore
and pellets over a 2l-year period are
reportedly close to finality.

Aside from a small tonnage of pig iron
(55,200 metric tons in 1967) produced by
the Wundowie Charcoal Iron and Steel
Works at Wundowie, Western Australia,
the BHP through subsidiaries and affiliates
exercises a near monopoly of the Australian
pig iron and steel industry. The BHP
Company’s annual reports for the years
ending March 31, 1967, and 1968, record
production of iron and steel primary prod-
ucts by BHP and its subsidiaries (Aus-
tralian Iron and Steel Pty. Ltd., and
Commonwealth Steel Co. Ltd.) were as
follows:

Thousand

Commodity metric tons
1967 1968
Pigiron_____________________ r 4,929 5,429
Steel mgots and billets_ _ - 6,14 6,396
Blooms and slabs_-._..___ - 5,811 5,565
Sheets, bars, billets, etc- 2,563 2,766
Plate and strip...____. 2,217 ,256
Merchant. ,854 1,401
od_._____ 501 494
Narrow cold-rolled strip_ 67 82
261 260

Shipments of iron and steel products to
overseas markets totaled 830,000 tons dur-

ing the company year. Total capital ex-
penditures during the period amounted to
$165 million; however, a large part of this
went to petroleum activities, iron ore, and
other raw material developments, and to
improving fabricating facilities. New roll-
ing mill equipment and a continuous cast-
ing plant were commissioned at the New-
castle steelworks. New rolling lines were
added at Port Kembla. In Western Aus-
tralia the new blast furnace (600,000 tons
annual capacity) at Kwinana, was blown
in during May and the iron ore sinter plant
(1 million tons per year) was commissioned
late in 1968. The pelletizing plant, rated
at 1.5 million tons annual capacity, started
on May 11 and made its first shipments to
the Port Kembla Steelworks later in the
mor:th.

Lead and Zinc.—Despite the reduced
production from the Broken Hill mines,
due to 4 months of labor dispute, mine out-
put of both lead and zinc set new records
in 1968, respectively 2 and 4 percent higher
than in 1967. The year’s output of primary
lead bullion and refined lead, reflecting
effects of the dispute, was down 8 percent;
but the new zinc refinery which came on-
stream late in 1967 at Port Pirie was
instrumental in contributing to the record
refined zinc output in 1968.

According to 1967 data, the lead-zinc-
silver mining industry included 32 mines,
employing 9,703 persons. The principal
centers of this activity are the Broken Hill
region of New South Wales, the Mount Isa
region of Queensland, and the Read-Rose-
berry area in Tasmania. Mine output for
1965-67, by the leading company pro-
ducers, was as follows, in metric tons:

1965 1966 1967
Mine -
Lead Zinc Lead Zine Lead Zine

North Broken Hill Ltd 68,989 54,581 65,117 52,151 68,808 55,526
Broken Hill South Ltd 31,235 29,885 . 28,165 29,569 27,401 28,330
The Zine Corp. Ltd 105,889 84,845 . 103,030 84,062 98,685 82,069
New Broken Hill Consolidated

Ltd. ... 94,116 106,418 90,428 113,428 88,565 131,978
Mount Isa Mines Ltd_._________ 50,470 31,466 66,577 44,288 78,240 51,848
Electrolytic Zine Co. of Aus-

tralasia Litd.ccoceeo o __ 14,646 47,053 15,828 50,651 15,377 49,634

In 1967 (1966 figures in parentheses)
the Sulphide Corp. Pty. Ltd. smelter at
Cockle Creek, New South Wales, produced
20,736 (21,689) tons of lead bullion and
52,985 (52,351) tons of slab zinc. The

Mount Isa Mines Ltd. smelter in Queens-
land recovered 84,688 (54,328) tons of
lead bullion. The Broken Hill Associated
Smelters Pty. Ltd. at Port Pirie, South
Australia, produced 193,926 (196,228)
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tons of refined primary lead. Electrolytic
Zinc Co. of Australasia Ltd. at Risdon,
Tasmania, produced 144,607 (145,179)
tons of refined zinc.

Completion of the expansion programs
at Mount Isa which has included activation
of the new K57 shaft, adoption of a new
stoping method and increased use of diesel
underground haulage, supported by mill
and smelter modifications, has raised the
daily ore treatment rate from 11,000 to
16,000 tons. Early in 1969 the company
announced plans to develop the new North-
ern Leases orebody, 12 miles north of
Mount Isa. The proposed new facility,
scheduled for completion in 1976, will cost
over $100 million and will more than
double the firm’s current output of lead,
zinc, and silver. During 1968 work on the
McArthur River prospect in Northern
Territory has consisted principally of re-
search to develop a solution to the metal-
lurgical problem.

Refining facilities that will raise the
production capacity of standard and high-
grade refined zinc were being added at
the Sulphide Corporation Cockle Creek
Smelter.

Domestic consumption of lead in 1967
totaled 66,653 tons of which 23,877 was
from secondary materials. Zinc consump-
tion, all primary, totaled 104,183 tons.

Manganese Ore.—Production of manga-
nese ore from the Broken Hill Pty. Co. Ltd.
mines on Groote Eylandt in the Gulf of
Carpentaria and the Bell Brothers Pty. Ltd.
mines and other producers in Western Aus-
tralia totaled nearly 750,000 tons in 1968.
Most of the Western Australia output and
half of that from Groote Eylandt went to
make up Australia’s record annual exports
of 434,400 tons. During the first 9 months
of the year, 61 percent of the exported ore
went to Japan and 39 percent to the United
States and West European countries.

Late in 1968 BHP announced a $21
million expansion program that is expected
to raise production capacity at Groote
Eylandt from the present 400,000-ton an-
nual level to 700,000 by mid-1971 and to
1 million tons by 1974. Also to be under-
taken are research into agglomeration of
fine concentrates and feasibility studies
aimed at establishing ferromanganese pro-
duction facilities in the Northern Terri-
tory. In 1967 apparent consumption of
metallurgical grade manganese ore was

244,000 tons. Most of the domestic require-
ments were supplied from Groote Eylandt.
The declining need for imports is evident
in the drop from over 63,000 tons in 1965
to 6,656 tons in 1967.

Nickel.—Following startup in June 1967,
and near capacity production through the
yearend, the Western Mining Corporation
(WMC) mine at Kambalda, Western Aus-
tralia, firmly initiated Australia as a nickel
producer with a full year’s output in 1968.
The discovery and subsequent success of
WMC has generated dynamic search and
development activities. In 1968 over 150
companies were engaged in nickel explora-
tion and development in the Kalgoorlie and
Pilbara areas of Western Australia, in the
Greenvale region in northern Queensland,
and at numerous other Australian pros-
pects. Construction has proceeded through
1968 on the WMC nickel refinery (which
will employ the Sherritt Gordon ammonia
leach process) at Kwinana. A recently
announced revision has raised the refinery
design capacity from 15,000 to 18,000 tons
per year. The WMC mine at Kambalda
will supply the refinery when it comes on
stream in 1970, and also continue concen-
trate exports—40,000 tons contained nickel
over 10 years—to Sumitomo Metal Mining
Co. Ltd. in Japan.

The Scotia mine, in the Kalgoorlie dis-
trict, being developed by Great Boulder
Gold Mines Ltd. and North Kalgoorlie
(1912) Ltd. is expected to start production
in mid-1969. Reserves of the sulfide ore-
body are estimated at 1.25 million tons
averaging 3.07 percent nickel. Initial oper-
ation will be at 120,000 tons ore per year.
The companies are considering erection of
a nickel matte smelter at Kalgoorlie.

Metals Exploration Pty. Ltd. and Free-
port of Australia Inc. are partners in
developing a sulfide nickel deposit, esti-
mated to contain 500,000 tons averaging
over 4 percent nickel, at Nepean, Western
Australia, and in investigating a lateritic
nickel prospect with 45 million tons aver-
aging 1.55 percent nickel and 0.11 percent
cobalt, at Greenvale in northern Queens-
land.

Through its subsidiary South Western
Mining Ltd., International Nickel Co. of
Canada Ltd. continued investigation of the
Wingellina lateritic nickel deposit, and the
Broken Hill Pty. Co. Ltd.-International
Nickel partnership in April 1969 announced
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a new discovery of lateritic ores near
Widgiemooltha, also in Western Australia.
The prospecting group of Conzinc Riotinto
of Australia Ltd., New Broken Hill Con-
solidated Ltd., and Anaconda Australia
Inc., in May 1968 reported a new nickel-
copper discovery at Higginsville, 50 miles
south of Kalgoorlie, in Western Australia.

Silver.— Virtually all of Australia’s silver
is coproduced with ores of lead, zinc, and
copper. The record mine output reported
in 1968, despite reduced production result-
ing from labor troubles at the Broken Hill
mines is largely credited to the continuing
expansion at Mount Isa Mines Ltd. Accord-
ing to preliminary estimates, exports of sil-
ver in lead bullion and concentrates totaled
11.1 million ounces in 1968, compared with
10.1 million in 1967. Domestic refinery
production was 9,426,000 ounces in 1968.

Principal company sources of silver pro-
duced in all mine products during 1966
and 1967 were as follows:

Thousand
Company troy ounces

1966 1967

North Broken Hill Ltd._._._._ 3,658 3,897

Broken Hill South Litd. - _ 1,615 1,774

.- 2,485 2,443

L . 2,338 2,190

Mount Isa Mines Litd._ . - 6,122 6,787
Electrolytic Zine Co. of

Australasia Ltdaee_—creoaane 1,763 1,716

Tin.—Mine production of tin in 1968
was the highest since the peak years
immediately preceding World War I. Full-
scale production from the hard rock mines
of Renison Ltd. and Cleveland Tin N.L. in
Tasmania and the completion of expansion
programs at several alluvial tin producers
were principal contributing factors. Accord-
ing to 1967 data, the tin mining industry
included 393 mines, of which 346 employed
four or fewer employees. Production was
reported from the Northern Territory and
all States except South Australia. New
South Wales, Tasmania, and Queensland
accounted for 85 percent of the total pro-
duction. The tin smelter-refinery at Alex-
andria, near Sydney, New South Wales, is
Australia’s sole producer of refined primary
tin. In 1968 its output of about 3,700 long
tons established a new record.

Principal producers of tin in concentrates
and quantities of contained tin produced
in 1966 and 1967 were as follows:

Long tons
Company

1966 1967
Aberfoyle Tin Co. N.L_____... 403 422
Ardlethan Tin N Lo ... 621 655
Austral Malay Tin Ltd________ 188 216
Australian Placer N.Lo._____._ NA 136
Cooglegong Tin Pty. Ltd_ ____._ e 149 219
J. A. Johnston & Sons Pty. Ltd. e 104 185
e 303
568
720
Co. N.L 161
Tableland Tin Dredging, N.L__ <470 448
Tullabong Tin Syndicate______ 275 323

© Estimate. NA Not available.

Exploration and development of tin pros-
pects has continued in many areas of Aus-
tralia. Early in 1969, the discovery of an
extensive area of alluvial tin on the north
tip of Cape York Peninsula was announced
by Consolidated Mining Industries Ltd.
Continuing tests, to the time of the an-
nouncement had indicated 21 million yards
averaging over 13 ounces per yard.

As a member of the International Tin
Council the Government of Australia in
December 1968 imposed voluntary export
controls on tin and tin concentrates.
Permissible total exports by six country
members to the control agreement was
limited to 38,000 tons during the January
1-March 3, 1969, quarterly period.

Despite exports of tin in concentrates
totaling 5,333 long tons in 1968, compared
with 3,330 in 1967, the industry was con-
fronted with a moderate oversupply in
1968. Domestic consumption of primary tin
fell from 4,400 long tons in 1967 to about
3,850 tons in 1968 as a result of reduced
requirements for tinplate by the steel in-
dustry. The thinner coatings possible by
electroplating rather than dipping is given
as the cause of this reduction.

Titanium Concentrates.—The beach sands
mining industry operated at a record level
in 1968, reporting new quantity and value
peaks for annual production of each of the
three concentrate products.

Production of ilmenite in Western Aus-
tralia in 1968 approached the 660,000 ton
combined capacity of the several west coast
producers. New additions at the Capel
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plant of Western Titanium Ltd. were com-
missioned early in the year and produced
at an annual rate of about 230,000 tons
during the final quarter. The Westralian
Sands Ltd. (formerly Westralian Oil Ltd.)
plant at Yoganup has also benefited from
increased capacity, and Laporte Titanium
(Aust.) Ltd. recently announced plans to
raise capacity of its Bunbury plant from
12,000 to 18,000 tons per year. East coast
production of ilmenite will be substantially
increased by Murphyores Inc. Pty. Ltd.
with the commissioning in January 1969 of
a 250-ton-per-hour dredge, 20 miles south
of Gladstone, Queensland. Upon completion
in March of the new dry plant facilities
at Barney Point, the Murphyores project
is expected to produce about 100,000 tons
of ilmenite, 25,000 tons of zrcon, and
6,500 tons of rutile annually.

Although rutile and zircon concentrate
producers on the New South Wales and
Queensland beaches achieved record pro-
duction in 1968 and expect somewhat
higher output in 1969, the companies are
exhausting the supply of higher grade
materials. In the future, progressively
lower grade sands are anticipated, and
viability of some operations will depend
on price increases.

Domestic consumption of ilmenite by
pigment producers amounted to about
71,000 tons in 1967. Rutile consumption,
on the basis of domestic sales, mainly for
use in coating welding rods, was estimated
at 2,200 tons; and consumption of zircon,
largely in foundry and ceramics applica-
tions, was put at 4,400 tons.

NONMETALS

Phosphate Rock.—Although a small
quantity of phosphate rock has been regu-
larly produced in South Australia, virtually
all of the requirement for manufacture of
superphosphate has been imported. During
1968 imports amounted to 3.5 million tons,
of which, according to 1967 trade detail,
Nauru and Ocean Islands in the Pacific
and Christmas Island in the Indian Ocean
supplied 74 percent. Reserves in all these
islands are expected to gradually decline
to exhaustion within three decades.

As a result of an intense, Government-
sponsored search on the Australian con-
tinent, several important discoveries have
been reported in the past few years. In
1966 Broken Hill South Ltd. discovered a

deposit at Duchess in northwestern Queens-
land, that has subsequently been appraised
at 1.1 billion tons averaging 21 to 22 per-
cent P2Oj5 in shallow beds ranging 29 to
63 feet thick. The same company in 1967
reported discovery of a deposit 21 feet
thick containing about 250 million tons of
similar grade material at Lady Annie, 150
miles from the Gulf of Carpenteria. Also in
1967, International Minerals & Chemical
Corp. (IMC) and Continental Oil Co.
have both reported discoveries, near the
Lady Annie deposit. Reserves of 500 mil-
lion tons averaging about 16 percent PoOj
were suggested by IMC. While all of these
prospects are at present regarded as non-
commercial, the various companies are
conducting beneficiation research and
feasibility studies with a view to future
development.

Since 1963 when the Commonwealth
Government introduced the Phosphate Fer-
tilizer Bounty Act, to encourage its use,
sales of superphosphate have increased 50
percent. The bounty, amounting to $6 per
ton, is paid for superphosphate produced
and sold for use as fertilizer in Australia.
Payments under the Act have averaged
$28,500 annually since 1965. Manufac-
turers reported production of 4,241 tons of
standard superphosphate (22 percent P2Oj
equivalent) in 1968, compared with the
record 4,639 tons in 1967.

Salt.—During 1967 the Australian salt
industry, consisting of 35 operations
employing 193 workers, produced over
714,000 tons. About 73 percent of this was
from South Australia. Imperial Chemical
Industries of Australia and New Zealand
Ltd., at Dry Creek, and Broken Hill Pty.
Co. Ltd., at Whyalla reported production,
respectively, of 333,167 tons and 44,706
tons in 1967. Salt production in other States
has been relatively small in recent years;
however major developments in Western
Australia and Queensland, based on Japa-
nese market prospects, are expected to
change the pattern. Six projects with
planned production totaling 10 million tons
annually by the late 1970°s are involved.

Early in 1968 the State Government of
Western Australia, apprehensive of over-
supply, considered imposing restrictions on
some of the new salt development projects
in that State. Likely to be restricted are the
Exmouth Salt Pty. Ltd. 1.5-million-ton-per-
year facility planned on Exmouth Gulf;
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the Comalco Industries Pty. Ltd. project at
Dampier and King Bay (aiming at even-
tual output of .6 to 1.5 million tons); and
the Norseman Gold Mines N.L.-Sumitomo
Shoji Koisha Ltd. project at Lake Lefroy
which plans production of 500,009 tons
annually by 1971.

The companies authorized to proceed
will probably include the Shark Bay Salt
Pty. Ltd. venture at Shark Bay which
started contract shipments to Japan in
1967; the Leslie Salt Co. project at Port
Hedland, expected to commence in 1969;
and the Texada Mines (Australia) Ltd.
salt-potash project at Lake McLeod.
Ultimate production of 7 to 8 million tons,
and exports of 4 million tons annually
by 1975 are anticipated from these salt
projects.

Apparent domestic consumption of salt
was estimated at 640,000 metric tons in
1967, up 13 percent above the 1966 total.

Sulfur.—Sulfur resources, other than that
contained in pyrite and other metallic sul-
fide ores and an insignificant quantity of
elemental sulfur recovered in petroleum re-
fineries are unknown in Australia. Imports
of elemental sulfur from Canada, United
States, Mexico, and other countries have
increased from less than 200,000 tons in
1961 to over 557,000 tons in 1968. The
great bulk of imported sulfur and virtually
all of the sulfur recovered from indigenous
pyrite and sulfide ores is used in manufac-
turing sulfuric acid. Reflecting reduced
requirements by the manufacturers of
superphosphate fertilizers, production of
sulfuric acid in 1968 was slightly below
the record 2-million-ton level of 1967.
During 1967, approximately two-thirds of
the acid was made from imported elemental
sulfur, 14 percent was derived from do-
mestic pyrite concentrates, 15 percent from
zinc concentrates, and the remainder from
lead concentrates and other materials.
Sources of the 256,800 tons of pyrite con-
centrates produced in 1967 were mines at
Nairne, South Australia, and Norseman,
Western Australia. Use is also made of the
sulfur byproducts of base metal operations
at Mount Morgan, Queensland, and Mount
Lyell, Tasmania, and gold mines in Western
Australia. Zinc and lead concentrates are
the basis of sulfuric acid produced at the
smelters at Risdon, Tasmania, and Cockle
Creek, New South Wales.

Early in 1968 a new company, Central

Queensland Acid Pty. Ltd., started con-
struction of a sulfuric acid plant at Glad-
stone, Queensland, which will use Mount
Morgan Ltd. pyrite concentrates to produce
1,000 tons of acid per day. The plant is
scheduled to start operation in 1970. Late
in the year EZ Industries Ltd. and The
Mount Lyell Mining and Railway Co. Ltd.
organized North-West Acid Pty. Ltd. to
build and operate another new acid plant
at Burnie, Tasmania. According to plans,
this plant will produce 420,000 tons of
sulfuric acid a year from 300,000 tons of
pyrite concentrates that will be supplied
equally from mines of the two principals.
It is also expected to begin production in
1970.

Government subsidy payments to the
industry under the Pyrites Bounty Act®
and Sulfuric Acid Bounty Act totaled $1.43
million in 1968, compared with $1.55
million in 1967 and $1.57 million in 1966.

MINERAL FUELS

Black Coal”—In 1968 new national
records were established for both produc-
tion and exports of black coal. Production
at about 41 million tons was 16 percent
greater than in 1967, and the quantity
exported, estimated -at 12.5 million tons,
was up about 35 percent. Although six of
Australia’s States contribute, the great bulk
of black coal production has traditionally
been from underground mines in New
South Wales. In 1968 New South Wales
output amounted to 30.7 million tons, of
which 9 million tons were exported.
Queensland, the second largest producer
State, accounted for nearly 7 million tons
output and 3.4 million tons exported.

The recent surge in coal mining reflects
the growing Japanese industrial demand
that has been confirmed by long-term con-
tracts. According to estimates by the Japa-
nese Ministry of Trade and Industry,
Australia is scheduled to furnish 39 percent
of Japan’s import requirements totaling
31.3 million tons in the April 1968-March
1969 fiscal year. The United States is
expected to supply 37 percent and the
U.S.S.R., Canada, and other countries, the
remainder.

8 Amount of bounty paid to pyrites producers
is geared to price of imported sulfur. Pyrites
bounty payments have not been made since
mid-1966.

7 Includes bituminous, semianthracite, and sub-
bituminous varieties.
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In 1967, the most recent year for which
details are available, Australia’s black coal
industry included 136 underground mines
with 14,385 employees and 14 opencut
mines employing 1,063 workers. Approxi-
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mately 15.7 percent of the year’s total
production was from opencut mines. The
Joint Coal Board® reported productivity
in leading producer States as follows:

Table 5.—Black coal production per man-shift

(Metric tons, on the basis of all employees)

s Underground mines Opencut mines
tate
1965 1966 1967 1965 1966 1967
New South Wales._ _ - e e 8.5 8.8 9.1 20.8 21.4 19.2
Queensland oo 5.6 6.0 6.2 17.6 18.3 15.8
South Australia_ - cccecccamanaao emme mmmmee  mmemm— 27.5 28.8 80.8
Western Australi - - e v oecoooomceaeoae 4.3 4.4 4.6 11.4 12.0 13.0
National total 7.8 8.2 8.5 20.2 20.7 19.5

Major developments in the black coal
mining industry during 1968 were in
Queensland. The Moura-Gladstone rail-
road was officially opened in January and
shipments from the Thiess Peabody-Mitsui
Pty. Ltd. opencut mines continued through-
out the year. Utah Development Co. an-
nounced an 8-million-ton increase in their
contracts, bringing total commitment for
Blackwater Mine Coal to 21.5 million tons.
In a joint project, Utah Development Co.
and the Mitsubishi Shoji group negotiated
with the Queensland Government for devel-
opment of the Groonyella coalfield, north
of Blackwater. The plan involves exploita-
tion of over 2 billion tons of high-quality
coking coal in six central Queensland areas:
Groonyella, Saraja, Peak Downs Highway,
Barwon, Norwich, and German Creek.
Investment of $100 million is anticipated
for development of mines, a 140-mile rail-
road, townsites, and a port facility at Point
Hay. A marketing contract, signed early
in 1969 with 14 Japanese companies, calls
for 85 million tons of coking coal to be
delivered over a period of 13 years begin-
ning in 1971.

Australian domestic consumption of black
coal in recent years was distributed as
follows:

Thousand metric tons

I d Y
1965-66 1966-67 1967-68

Iron and steel _.____.___ 6,210 6,782 7,245
Electricity _-_._. - 10,570 10,979 11,546
Railways. - 1,036 777 572
Town gas. - ,270 1,148 1,096
Cement_._ - 943 865 811
Metallurgical coke_ - 450 440 477
Ships bunkers_____ - 89 62 14
ther__ . 2,285 2,093 2,282
Totaloaeoo_____ 22,853 23,146 24,043

Brown Coal.—In 1968 production of
brown coal from the opencut mines in the
Latrobe Valley and other localities within
100 miles of Melbourne, Victoria, was
slightly below the 23.76-million-ton peak
attained in 1967. According to 1967 data,
all recorded production was by four oper-
ators. However, the three mines (Yallourn,
Morewell, and Yallourn North) operated
by the State Electricity Commission ac-
counted for 98 percent of the total. The
Maddingly Brown Coal Pty. Ltd. (sub-
sidiary of Australian Paper Manufacturers
Ltd.), opencut mine at Bacchus Marsh was
the largest privately owned operation. |

Since brown coal cannot be economically
transported, virtually the entire mine pro-
duction is consumed locally. The use pat-
tern in recent years has approximated 75
percent in generation of electric power, 23
percent in manufacture of briquets, and 2
percent has been used as industrial fuel.

Manufacture of brown coal briquets by
the State-owned Yallourn and Morewell
briquet works in 1968 totaled 1,577,000
tons (1,874,000 in 1967).

Petroleum and Natural Gas.—During
1968 the Australian oil and gas industry
continued intensive exploration and prepa-
ration of new fields for commercial pro-
duction. According to early estimates the
year’s output of crude petroleum was up
80 percent and natural gas production was
more than 40 percent above the 1967
figures. While the quantities are unimpres-
sive by world standards, in the light of

8 Joint Coal Board. Twenty-First Annual Re-
port 1967-68. Sydney, Australia, 1968, p. 236.
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Australia’s virtually complete paucity in
these commodities prior to 1964, the year’s
gains and the potential of recent discoveries
of oil and gas are of considerable signifi-
cance to the energy sector of the national
economy. From an apparent self-sufficiency
of 1.3 percent estimated by the Bureau of
Mineral Resources in 1964, the ratio has
risen to 10 percent in 1968. Proved reserves
in the Bass Strait, between Victoria and
Tasmania; in the Barrow Island field, off
Western Australia, and the Moonie-Alton
field in central Queensland, justify expecta-
tions that domestic production will supply
60 to 70 percent of Australia’s crude oil
needs by 1971.

Exploration activities in 1967 and 1968
have been conducted in all States, the
Northern Territory, and Papua and New
Guinea. Private companies, the Bureau of
Mineral Resources and State Geological
agencies have participated in these pro-
grams. Expenditure on petroleum explora-
tion and development in 1967 totaled
$116.5 million. Private industry’s contribu-
tion amounted to $99.3 million and the
various governments added to $17.2 mil-
lion. Commonwealth Government payments
under the Petroleum Search Subsidy Act
were $11.55 million in 1967 and a record
high of $15.5 million in 1968.

Culminating several years of study, the
Commonwealth and State Governments en-
acted legislation, in November 1967, to
administer petroleum exploration and pro-
duction in the offshore areas of Australia
and the island Territories of Papua and
New Guinea. The several Acts became
effective April 1, 1968. They are identical
and interlocking and provide for joint
Federal and State jurisdiction through ex-
ploration, development and production, in-
cluding well-to-shore pipeline construction
and operation.

Exclusive of wells drilling or suspended
at December 31, drilling during 1968
totaled 1,106,804 feet in 226 completed
holes. The 90 exploratory wells accounted

for 645,941 feet and development drilling
in 136 wells totaled 460,863 feet. Areas of
principal drilling activity were Western
Australia—433,834 feet, Queensland—
253,962 feet, and Victoria—179,359 feet.
Approximately 28 percent of the footage
drilled was offshore, largely development
drilling by Esso-BHP® on the Gippsland
Shelf, off the Victoria coast.

Onshore discoveries were reported during
the year in the Grafton Range, Queensland
(gas); at Mondara and Wicher Range
(gas), and Flarcourt (oil) in Western Aus-
tralia; and Daralingie (gas and oil) and
Todachee (gas) in South Australia. Off-
shore new discoveries were made in the
Barracouta field (deep oil), and in the
Flounder, Snapper, and Tuna (all oil and
gas) fields, in Bass Strait; at Legendre,
Dampier and Gage Roads (all oil) off
Western Australia; and at Urma and Pasca
(oil and gas) in Papua.

Australian proved and probable reserves
of crude oil at yearend 1968, were esti-
mated at 1.715 billion barrels. Natural gas
reserves were put at 9.5 trillion cubic feet.

Australia’s 11 refineries produced 151.1
million barrels of marketable products in
1968, an increase of nearly 10 percent
above 1967 levels. Feedstock to the refin-
eries amounted to 163.6 million barrels, of
which 13.6 million barrels was from do-
mestic sources, and 150 million imported
from Indonesia, Kuwait, Saudi Arabia, and
other countries. With the completion of
expansion at the Shell Refinery at Geelong,
near Melbourne, Victoria, in 1968 Aus-
tralia’s refinery annual capacity has been
raised to 222 million barrels. Domestic
consumption of refined products during
the year was 149 million barrels. Foreign
trade in these items included imports total-
ing 7.2 million barrels and exports totaling
8.2 million barrels.

9 Esso Exploration and Production Australia
Inc. and Hematite Petroleum Pty. Ltd. (sub-
sidiary of The Broken Hill Proprietary Co. Ltd.)






The Mineréﬂ Industry of Austria

By Roman V. Sondermayer!

During 1968 Austria’s mineral industry
reflected the general improvement in the
national economy and output of most prin-
cipal mineral commodities showed increases
when compared with 1967 totals. However,
Austria contributed only modest quantities
of minerals and related products to the
world economy, and its mineral produc-
tion was largely of domestic importance.
Aluminum, copper, lead and zinc, steel,
cement, magnesite, crude oil, and natural

gas remained the principal mineral com-
modities produced in the country.

Except for magnesite and some other less
significant nonmetals, the mineral industry
of Austria depended on imports to satisfy
demand. Austria’s mineral economy con-
tributed slightly over 2 percent to the
gross national product (GNP) and em-
ployed about 22,000 persons. The value
of crude mineral production by major seg-
ments of the industry in million dollars was
as follows:

Commodity group

Petroleum and natural gas ' . _ .. __ ...

Stone and industrial minerals.___

1964 1965 1966 1967~ 1968

--- $83.4 $87.6 $85.6 $91.2 $84.4
69.1 82.0 76.4 73.2 71.6

. 40.1 37.5 34.2 31.6

35.0 35.3 87.4 27.8

7.6 7.6 8.4 8.1

252.3 242 .4 244.3 223.5

There were no new plant additions of
significance to Austria’s mineral industry
nor were any important mineral discoveries
reported during 1968.

The conclusion of a new agreement with

the U.S.S.R. for Soviet natural gas de-
liveries over a period of 23 years was sig-
nificant, because large quantities of Soviet
gas will be sold for the first time in a
noncommunist country.

PRODUCTION

The general trend in the production of
principal minerals in Austria was slightly
upward during 1968. Most gains were
accomplished by the modernization of
existing facilities and by larger use of
mechanization in mining operations.

The steel industry increased output 14.6
percent by installing new oxygen con-
verters. The petroleum industry, both in the
production and refining of crude oil,

used modern and advanced technological
methods. The output of crude oil increased
slightly when compared with that of 1967,
mostly because of secondary recovery oper-
ations. The output of refinery products went
up noticeably and refineries operated at
full capacity during 1968.

1 Foreign mineral specialist, Division of Inter-
national Activities.

101



102 MINERALS YEARBOOK, 1968

Table 1.—Austria: Production of mineral commodities
(Metric tons unless otherwise specified)

Commodity 1964 1965 1966 1967 1968
METALS
Aluminum:
ﬁ‘ 1 gross weigl 14,850 17,993 22,088 24,000 24,337
etal:
Primary._._.____. JR 77,697 78,7385 78,927 78,745 85,898
S dary -- - 39,241 381,072 22,224 24,108 24,258
Antimony:
Mine output, metal Nt e e 893 692 660 690 703
Metal (anti ulfide) - oo oo ool 411 380 561 666 722
Cadmium, metal- - ——- - 19 21 21 19 19
Copper:
Mine output, metal content.... ... ______.___ 1,613 1,576 1,902 1,906 2,112
Metal, refined including secondary_________________ 17,524 18,192 18,061 18,276 18,110
Germanium, metal content of concentrates_._kilograms.__ NA NA 7,500 8,850 7,400
Iron and steel:
Iron ore and concentrate._._._____ thousand tons.._ 3,563 3,536 3,475 3,473 3,473
Pigiron oo oo s do..__ 2,204 2,200 2,195 2,140 2,474
Ferroalloys_ - .___._.. —e-do____ 5 4 5 5 5
Steel ingots and castings_ ——-do____ 3,194 3,221 3,198 3,023 3,467
L dSteel semimanufactures__ . ____________ do____ 2,305 2,813 2,375 2,226 2,560
ead: :
Mine output, metal content of ore_._________-_.___ 5,924 5,891 5,685 5,638 6,780
Metal including secondary__._____ 12,986 11,862 13,154 13, 051

Manganese content of iron ore___

67,456 69,500 67,760
Silver, metal including secondary.-._

76,519 93,237 125,709 160,753
93 65 68 © 107

%‘pngsten, mine output (W) content_ ____ . _____________
inc:
Mine output, metal content of ore..__ ... 9,763 9,647 10,483 11,160 12,660
Metal, refined electrolytic, including secondary..._.. 12,896 13,113 14,201 14,157 15,294
NONMETALS
Barite oo e cmmcccm—————mmme 1,261 2,334 2,800 2,456 1,461
CCeml ent, hydraulic_ ... ___._________ thousand tons.. 3,769 4,044 4,501 4,548 4,568
ays:
Bentonite_ - 3,121 4,037 1,687 960 510
It - 143,315 136,500 172,406

877,680 383,779 827,145
68,937 46,650 68,988

738 8

694 693 © 720

1,615 1,585 1,547

491 450 482

198 199 176 175

Pigments specular hematite) - - 4,304 5,283 4,780 5,268 9,959
Q“l%rtzan quartzite. .o oe. 68,897 176,992 60,660 22,634 18, 18372

1,381 985 815 899 963
166,802 185,599 185,000 190,973 200,808
224 217 284 233 240

Stone, n.e.s.:

Building . ___________________ thousand tons__ NA NA 47 949 55
Crushed . ____ do____ 7,036 6,834 7,112 7,398 NA
Sand and gravel, n.e.s_..__. -do____ NA NA 4,750 4,474 5,280
Sulfur, elemental recovered _ - _ - e 29,500 80,200 29,275 31,550 31,875
Tale and soapstone___.____ . 71,875 175,902 76,308 77,733 84,564
B T 22,882 20,426 21,081 22,634 18,372
Coal MINERAL FUELS AND RELATED MATERIALS
oal:
Bituminous - _thousand tons.. 103 59 20 14 oo
Lignite_ - e do____ 5,761 5,450 5,283 4,604 4,192
801(9, all types - e do_.__ 1,921 1,834 1,697 1,620 1,713 i
Manufactured, all types, million cubic meters__.__._ 877 864 821 774 ¢ 780 H
Natural gas______ . ______ do._.. 62,289 60,872 66,163 60,336 ©57,562 !
Petroleum: .
Oilshale_ ______ . ________ thousand tons__ 45 580 320 598 400
Crude oil, from wells_. .. __________________ do____ 2,663 2,855 2,757 2,685 2,724
Refinery products:
Gasoline, all kinds_—_ . ____ . ______ do_._. 514 644 701 838 850
Kerosine and jet fuels_ ——-do____ 69 51 93 78 90
Distillate fuel oils____ ——-do____ 859 851 861 895 1,019
Residual fuel oils..______. ——-do____ 1,591 1,798 1,849 2,028 2,279
Liquefied petroleum gases_ ——-do____ 67 81 1 85 89
Lubricants, all kinds_..._. ——-do____ 192 185 206 184 253
Asphalt and bitumen__ - —--do.... 159 187 215 244 240
Other products_ - ___.______ do_._. 4 5 4 r3 8
Total_ - do.... 3,455 8,797 4,006 r4,356 4,828
Reﬁnery flwl do. 70 81 95 98 63
'y losses - do._.. 129 69 7 76 82

* Estimate. r Revised.
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TRADE

The value of Austria’s mineral trade
followed a decreasing trend in 1967, the
most recent year for which complete data
are available. Mineral commodities ac-
counted for a slightly lesser share of Aus-
tria’s total commodity trade than in 1966
as shown in the following tabulation:

Products of the iron and steel industry
accounted for 64.3 of exports, and mineral
fuels, both liquid and solid, were 38.3 per-
cent of total Austrian imports of minerals
commodities in 1967. West Germany was
Austria’s largest trading partner in minerals
during 1967.

Value Mineral
(million dollars) com-
modi-
Mineral Total ities
com- commodity share of
modity trade total
trade (percent)
850.9 1,683.8 20.8
352.0 1,808.8 19.4
449.3 2,3827.6 19.3
396.4 2,809.5 17.1
-98.4 —644.3 XX
—44.7 -500.7 XX

XX Not applicable.

Table 2.—Austria: Exports of mineral commodities

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal destinations, 1967
METALS
Aluminum:
Oxide and hydroxide_ ... _________ 17,667 -
Metal, including allo;
Serap__.______- 5,452 5,899 Italy 2,964; West Germany 2,898.
Unwrought 87,084 238,593 West Germany 17,865; Switzerland 1,934.
Semimanufactur: 22,985 24,210 West Germany 6,852; United Kingdom
N 2,997; Sweden 2,248.
Antimony:
Ore and concentrate. - ceaooe oo 889 ...
Sulfide - oo e c e m e mcecc e 12 2 All to Hungary.
Cadlinmm nlxetal, including kilograms._ _ 4,600 700 All to West Germany.
alloys, all forms.
Chromite. . oo ocomcee oo 494 516 West Germany 296; Italy 201.
Copper metal, including alloys:
Unwrought, including scrap__.._.____ 5,103 4,541 West Germany 3,715; Switzerland 487.
Semimanufactures. .. - oo _oocoooo- 8,175 7,854 Sw;eden 1,232; Bulgana 1,169; Switzerland
Gold and gold alloys--._-... troy ounces. _ 8,070 18,858 West Germany 14,854; Italy 1,993.
Iron and steel:
Iron ore and roasted pyrites_ ________ 122 895 Belgium-Luxembourg 375.
Ashes and residues. __thousand tons_._ 116 97 All to West Germany.
Serap. oo do____ 6 12 TItaly 6; Switzerland 3; West Germany 2.
Pig iron and ferroalloys. . ..___ do__.. 5 14 Italy 9; West Germany 2.
Steel ingots and thousand tons. . 400 862 West Germany 822.
other primary forms
Semimanufactures:
Iron and steel shapes. . ___ do.... 191 189 Itaz.lsy I2i8 Wxt Germany 24; Switzerland
ungary
Plates and sheets_.____.___ do_.._ 472 514 U.SSR. 108; West Germany 78.
Hoop and strip_-_. --do____ 61 68 Switzerland 82; Bulgaria 9.
Other___ e _ ... --do._._ 114 112 Swli;zerland 25; West Germany 13; Hungary
Lead:
Oxides 1,546 1,881 Czechoslovalna 1,065 Yugoslavia 276.
Metal, including alloys, all forms 1,997 2,733 Italy 2
Mngnesmm metal, including alloys, all 820 West Germany 182 United Kingdom T17.

forms.
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Table 2.—Austria: Exports of mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal destinations, 1967
METALS—Continued
Manganese oxide. .- oo oo oo 363 351 Brgzﬂ 144; West Germany 120; Denmark
Mereury oo 76 pound flasks.. 293 328 Frgg.ce 104; West Germany 84; Netherlands
Molybdenum metal, including alloys, all 281 363 West Germany 202; Hungary 84; United
orms. Kingdom 58.
Nickel metal, including alloys, all forms. .. 203 142 West Germany 119; Netherlands 15.
Platinum group metals, troy ounces. . 6,802 6,802 West Germany 8,569; Rumania 1,608;
including alloys, all forms. Italy 675.
Rare earth metals and compounds n.e.s._- 265 221 NA.
Silver metal, including alloys:
Bullion_.___._ thousand troy ounces.. 145 141 All to West Germany.
Semimanufactures.____..._... do..__ 35 93 Yugoslavia 89; West Germany 23; Rumania
Tantalum metal, including kilograms... 4,000 2,700 West Germany 1,500; United Kingdom 500;
alloys, all forms. Poland 800; France 300.
Tin:
[0+ 10 LTS, long tons.. 137 78 Czechoslovakia 54; Poland 17; Portugal 7.
Metl:lalf, including alloys, long tons.. 26 17 West Germany 9; Denmark 6; Yugoslavia 2.
all forms.
Tungsten:
Ore and concentrate_ .- coccceaoao 101 164 All to West Germany.
Metal, including alloys, all forms..... 119
Zine:
Ore and concentrate. _ooeococococoas  cccccoe ccace-
Metal, including alloys, all forms..... 3,892 6,720 Italy 5,022; Switzerland 1,077.
Other:
Nonferrous ores, N.€.8- - ccoceeeccaean 93 129 W;gt Germany 62; Belgium-Luxembourg
Ashes and slag, n.€.8--coccocooao . 14,289 17,081 Itallg" ‘8'8820; West Germany 8,828; Yugo-
slavia 8,529.
Salts and compound of unspecified rare- 264 578 West Germany 556.
earth elements.
NONMETALS
Asbestos:
[0 T L= 1,701 183 Rumania 5; Italy 4; Switzerland 4.
Cement and cement products.. 11,007 9,062 West Germany 6,016,
Barite and witherite_ - . ... _._____ 61 Yugoslavia 60.
Cement, hydraulic. -« oo _oo...__ 15,096 9,487 West Germany 8,513,
Chalka.e oo ccaas 3,244
Clay:
Chinaelay oo oo . 81,487 27,813 Italy 18,456; Switzerland 6,037.
Other clays and crude refractories_ ... 1,148 1,838 United Kingdom 842; Switzerland 647.
Cryolite and chiolite, natural ____________ 4 4 All to Mexico.
Diatomite and other siliceous earths___.__ 257 243 Bulgaria 120; Yugoslavia 64.
Diamonds and other gem stones:
11V L R thousand carats._. 166 .-
350 890 United States 194; Switzerland 103; United
Kingdom 82.
2,165 386 Italzy 227; West Germany 91; Switzerland
42,
_______ 20 All to France.
16,876 18,210 Italy 10,416; West Germany 5,211,
79,728 oo
2,128
Magnesite:
Crude oo oo 412 386 West Germany 304; Switzerland 77.
Sintered - - v e 223,969 183,310 Wgt 7 3Cgermany 102,759; United States
Caustic caleined_ ... _.______. 91,530 79,623 West Gel.'many 59,040.
Bricks and plates. ... cocoooooaoon 136,749 134,801 West Germany 21,413; France 20,898
Sweden 19,761,
Other products, not burnt, including 97,011 82,070 West Germany 22,667; France 15,938;
chrome-magnesite products. Rumania 13,946.
Mica and mica productS-o oo ccooeaoan 25 2 Netherlands 1.
Pigments, mineral . _ 2,697 8,406 West Germany 1,490; United Kingdom 961.
Refractories n.esS-ooooeoe oon. —mmm———— 3,845 149,557 West Germany 25,756; France 24,162;
Sweden 20,406.
Salt brine. o - e ecmeeiae cmmeae 4 NA.

i g e

P
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Table 2.—Austria: Exports of mineral commodities—Continued

(Metric tons unless otherwise specified)

Comnédity

Principal destinations, 1967

1966 1967

NONMETALS—Continued
Stone, sand, and gravel:

ension stone:

gvm‘li(id and partly worked. .. _.___ 177,286 154,495 West Germany 1384,054; Switzerland 19,836.

orked:
61 51 West Germany 46.
9,720 12,112 West Germany 6,292; Switzerland 5,629.

Dolomite 38,748 81,670 Wgslt7 germany 24,515; United Kingdom

Gravel and crushed rock___ ... 125,286 258,688 West Germany 209,961; Switzerland 47,500.

Limestone. .- __.___ ---_ 882,745 840,986 All to West Germany

Quartz and quartzite_ ... _____ 158 270 Netherlands 148; West Germany 98.

Sand, excluding metal bearing__.. 48,221 56,440 West Germany 45,299, Smtzerland 9,086.
Tale and soapstone. - - cococo o ccocmcooaan 60,558 61,748 West Germany 28,621; Italy 9,494.
Vermiculite and mineral wool _.__________ 80,568 45,526 West Germany 4,351; Italy 1,047.
Nonmetals n.e.s.:

Ceramie 8Cr8P- oo oo oo 329 128 West Germany 102; Italy 19.
(017,75 813 8,006 West Germany 1, 328 Hungary 1,301.
MINERAL FUELS AND RELATED MATERIALS

Lignite and briquets 9,428 15,366 West Germany 15,076.
Cokeo ool 10,621 48,280 Yugoslavia 24,180; Rumania 24,121.
Gas, manufactured Toomeeee

Petroleum refinery products:
Digstillate fuel oil

2,784

Crude chemicals from the distillation of coal
and natural gas.

‘West Germany 7,906.
Czechoslovakia 38,666 Poland 28,256.
Poland 10,168.

West Germany 2,404; Italy 1,297.

Table 3.—Austria: Imports of mineral commeodities

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal sources, 1967
METALS
Aluminum:
Bauxite. o coocoocieeeoooan 24,680 30,948 Surinam 21,902.
Alumina, including hydroxide..______ 160 084 174,845 NA.
Metal, including alloys:
Unwrought, including scrap..__.. 4,479 - 5,340 U.S.S.R. 2,307; East Germany 912;
Yugoslavia 870.
Semimanufactures_ ... _._____._ 7,806 7,262 West Germany 2,695; Switzerland 2,159;
Italy 1,072.
Antimony metal, including alloys, all forms_ 115 128 Belgium-Luxembourg 88; United Kingdom
20 ; Czechoslovakia 15.
Arsenic trioxide, pentoxide, and acids.__.. 47 21 All from West Germany.
Beryllium metal, including  kilograms._. 800 200 West Germany 100; United States 100.
alloys, all forms.
Cadmium metal, including alloys, all forms_ 8 9 West Germany 7; Netherlands 1; Belgium-
Luxembourg 1.
Chromium:
Chromite - - e omococ e 48,069 36,989 Turkey 16,295; Iran 15,121,
Oxides and hydroxide_____.___._____ 160 108 West Germany 90
Copper:
plbre and concentrate___.____________ 788 2,920 Czechoslovakia 1,918; West Germany 1,002.
Metal, including alloys:
10 21 + T, 5,448 4,828 West Germany 3,170; Switzerland 1,111.
Unwrought .................... 19,962 20,774 West Germany 11 698 Republie of South
Africa 3,501.
Semimanufactures. ..o cocuenao 5,182 5,343 West Germany 2, 712 United Kingdom 823;
Switzerland 575
Go‘llcll and gold thousand troy ounces.-. 1,164 1,621 TUnited Kingdom 1,291.
oys.
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Table 3.—Austria: Imports of mineral commodities—Continued
(Metric tons unless otherwise specified)
Commodity 1966 1967 Principal sources, 1967
METALS—Continued
Iron and steel: :
Ore and concentrate._thousand tons__ 1,176 904 Brazil 330; U.S.S.R. 288; West Germany
Roasted pyrite--------------- do.__. 346 335 Italy 321,
etal:
R0 21 « do._._ ‘56 13 East Germany 6; West Germany 2;
Yugoslavia 1.
Pig iron, thousand tons. . 159 101 U.S.S.R.39; Hungary 20; East Germany 11.
including cast iron.?
Ferroalloys:
Ferromanganese..._.. do._.. 12 11 N(()}rway 6; Czechoslovakia 1; West
ermany 1.
Other_ oo do._._ 35 80 Norway 4; U.S.S.R. 4; Czechoslovakia 8;
Yugoslavia 8.
Steel ingots and thousand tons.. 52 98 Bulgaria 28; Rumania 26; Hungary 20;
other primary forms. Poland 15.

Semimanufactures_..__..._.._ do_.__ 261 216 Wgst Germany 113; Belgium-Luxembourg
Lead: )

Ore and concentrate. .. oo __._ 2,600 3,100 All from Italg.

Xides _ o e 91 181 United Kingdom 1381; West Germany 25.

Metal, including alloys:

Unwrought, including scrap..._.._ 14,021 13,964 Yugoslavia 10,596; Bulgaria 2,478.
Semimanufactures. .. __________ 129 358 A.
Magnesium metal, including alloys, all 508 539 Italy 323; U.S.S.R. 99; West Gormany 94.
orms. .
Manganese: ‘
and concentrate________________ 1,806 589 Netherlands 874; West Germany 115;
mainland China 60.

Oxides - - o e el 160 174 Japan 150; Belgium-Luxembourg 19.
Mereury. aocoo oo 76-pound flasks.__ 588 825 France 70; Netherlands 67; West Germany
Molybdenum: )

Oxides - - - - - oo 537 337 West Germany 286; United States 51.

Ni kh{etal, including alloys, all forms.___. 7 8 United States 5.
ickel:
Matte, speiss, and similar materials.._ 737 711 UzéiteddaKingdom 496; Hungary 100;
- ana f
Metal, including alloys:
Unwrought, including serap..._._ 2,864 1,892 United Kingdom 1,115; France 242;
Semimanufactures. .._...__.___. 568 524 West Germany 286; United Kingdom 172.
Platinum-group metals, troy ounces._ 5,691 5,916 West Germany, 8,729; Switzerland 1,190.
_including alloys, all forms.
Silver metal, including alloys:
ullion.______ thousand troy ounces. . 3,778 8,278 United Kingdom 1,174; United States 1,058;
West Germany 547.
Semimanufactures.__.._.__.__ do___. 177 215 West Germany 103; Switzerland 97.
Tantalum metal, including kilograms. - 5,700 4,000 TUnited States 1,900; West Germany 1,100;
alloys, all forms. Switzerland 1,000.
Tin metal, including alloys:
Unwrought, including long tons.. 565 528 Netherlands 293; Italy 59.
serap.
Semimanufactures_._.________ do-___ 41 83 West Germany 80; Switzerland 19; United
Kingdom 10; Netherlands 10. .
Titanium oxide- - oo o oo .. 5,235 5,766 Welzss“Germany 8,662; United Kingdom
Tungsten: o~ T
Ore and concentrate_ - _....__.._. 3,550 2,658 Mainland China 1,663; Australia 565;
South Korea 391.
Oxide and hydroxide._..._.__ - 223 214 West Germany 135; France 80.
Metal, including alloys, all forms.._.. 25 71 Wf-';t Geﬁnany 23; United States 16;
ance 11,
Salts and compounds of uranium, thorium 83 777 Brazil 699.
- and rare-earth elements.
ine:

Ore and concentrate. -- 12,450 13,248 All from Italy.

Oxide (zinc white). - 485 526 West Germany 435.

Metal, including allo .

Unwrought . __._._ - 7,297 5,576 Bulgaria 1,495; Poland 1,409; Yugoslavia
1,099; West Germany .
Semimanufactures.-..-.o_..---. 736 636 oslavia 372; West Germany 114;

See footnote at end of table.

nited Kingdom 104.
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Table 3.—Austria: Imports of mineral commodities—Continued
(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal sources, 1967
METALS—Continued
Other:
Ore and concentrate__._.____._______ 5,661 4,552 Turkey 1,629; Iran 1,512; Cyprus 543,
Ash and residues containing nonferrous 11,964 24,770 East Germany 9,097 Poland 8,141; West
metals, Germany 3,011.
Other ashes and slags n.ess..oo...... 730 1,298 West Germany 907 ; Switzerland 862.
NONMETALS
Abrasives:
Natural:
Dust and thousand carats._. 40 6,130 Belgium-Luxembourg 6,060.
powder from gem stones.
Pumiece .. 734 817 Italy 172; West Germany 145
Emery, corundum and other____. 123 66 Ggeece 46; Netherlands 10; West Germany
Artificial corundum___________ 4,136 8,687 West Germany 2,644; France 757.
tos:
Crude oo oo eas 34,169 17,476 Canada 8,798; Republic of South Africa
) 3,451; Cyprus 1,762.
Cement and cement products. _._.... 13,106 10,061 West Germany 8, 759.
Other plioducts excluding friction 538 434 West Germany 258, Yugoslavia 68.
material.
Barite and witherite 5,954 7,884 West Germany 8,171; Yugoslavia 2,642;
Rumania 751; Ita.l 750,
Boron salts, natural.._______ 5,789 8,146 United States 6,930 Turkey 1,137.
Cement, hydraulic. - oo oo _____.__. 27,186 19,622 Fr4mi%i 5,219; West Germany 4,659; Italy
Chalk. . s 971 775 France 467; East Germany 167; West
Germany 137,
Clays and clay produects: 3
Clays and refractories, crude..._.._.. 118,474 104,243 West Germany 44,976; Czechoslovakia
87,802; United ngdom 13,149.
Bricks, tubes and pipes, nonrefractory. 126,182 119,770 Italy 52,425; West Germany 37.000.
Cryolite and chiolite, natural . __________ 421 357 Denmark 857.
Diatomite and other siliceous earth_ . 2,765 2,355 United States 983; West Germany 977.
Dolomite, crude and sintered_ _ __ __._.___ 3,295 2,201 Italy 1,885; West Germany 310.
Gem stones, including industrial diamonds:
Uncutoooooooooo o thousand carats.. 66,385 58,890 United States 16,400; Canada 11,680;
Brazil 10,550; West Germany 8,470,
Other gem stones, thousand carats.._ 2,625 4,020 West Germany 1,975; India 1,400,
crude or cut but not mounted.
Industrial diamonds. .. _...._. do.... 35 205 India 80; West Germany 5.
234 298 West Germany 141; South Korea 100;
263 France 4
Gypsum and anhydrite, crude and sintered-. 19,473 27,508 Poland 20,380; West Germany 2,989.
Lime, hydraulic and slaked . 690 496 West Germany 491,
Limestone, industrial . ____ 13 NA.
Magnesite:
Crude. 82,314 3,988 Turkey 38,781,
Sintered and caustic calcined...-..--. 23,417 28,786 Turkey 14,982; Greece 8,567.
Magnesite and chrome-magnesite prod- 1,824 , Italy 1,686.
ucts, unfired.
Crude and 8Cr8P e ccccac o ccecnae 382 237 N%r\_wny 108; West Germany 71; United
om 44.
Manufactures.. oo ____.. 27 32 Switzerland 22.
Pigments, mineral. . . oo 288 202 France 168; West Germany 26.
Phosphates:
Phosphate rock:
Crud 223,583 191,075 United States 125,772; Morocco 58,639.
41,142 83,642 West Germany 47,211 U.S.S.R. 34,361.
325 880 305,661 France 161,399; elglum-Luxembourg
Luxembourg 115,
6,218 1,294 Netherlands 879; France 265.
123,889 91,087 All from East Germany.
186,289 168,506 East Germany 52,174; I"rance 45,140; Wes ¢
Germany 39,243; U.S.S.R. 81 ,948.
17,766 26,278 West Germany 16,164; East Germany
5,299; Italy 4,826.
Potassium-magnesium sulfate..__._._ 32,676 82,829 All fron West Germany.
Other potash fertilizers_ 2,617 10 NA.
ites, unroasted..._... 26,465 24,912 U.S.S.R. 15,408,
Quartz and quartzite..... 15,087 15,8320 West Germany 18,485; Yugoslavia 1,610.
Refractory building materia 14,261 12,619 West Germany 10,939.
Salt, including brine salt. ... 779 22 West Germany 15; France 6.

See footnote at end of table.
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Table 3.—Austria: Imports of mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal sources, 1967
NONMETALS—Continued
gxl;:d, excluding metal-bearing_.__._.__.__ 141,430 145,508 West Germany 113,329,
Crudeorroughecut .. __________ 571 607 West Germany 202; Italy 148; East
Germany 100; Norway 76.
St Slate products_ - ..___._. 257 289 Italy 250.
one:_
ension, except slate_ ... _____ 31,176 86,598 Italy 22,486; Republic of South Africa 8,858.
Sult Crushed stone and gravel __..________ 158,771 100,849 West Germany 72,114; Italy 28,829,
ur:
Elemental .. _._.__. thousand tons__ 82 88 France 14; Poland 11; West Germany 8.

MINERAL FUELS AND RELATED MATERIALS

Asphalt and bitumen, natural _.___.._____ 1,883
Coal and briquets:

Bituminous and thousand tons. . 8,405

anthracite.

Subbituminous and lignite.._._do-... 588

goke and coke breeze....______.___ do.... 990
as:

Natural, including LPG._.__________ 2,864

Manufactured. - - ———----- ... 1,351
Peato. . . __ thousand tons__ 15
Petroleum:

Crude and tadpped crudes..._.. do.... 1,276

Reﬁnery pro lucts:

Gasoline________________ 602
Kerosine__.____ 8
Distillate fuels___ 112
Residual fuel oils_ 1,216
Lubricants_ . _...._.___.. 57
Mineral jelly and wax.... ...

Other products thousand tons.. 435
of coal, oil shale, bitumen, an

asphalt.

United States 975; West Germany 105.

NA.

Italy 525; Norway 408.

All from West Germany.

Switzerland 10,704;
Germany 1,779.

West Germany 8,082; Czechoslovakia 1,675.
‘West Germany 17,593.

UTGtgd States 498; Trinidad and Tobago

Italy 2,340; West

19,988
1,001

8,165 Poland 1,316; West Germany 745; U.S.S.R.
684; Czechoslovakia 354.

574 East Germany 321; West Germany 210,

967 West Germany 387, Czechoslovakia 279.

978 Yugoslavia 725; West Germany 154.
1,454 West Germany 1
21 West Germany 10 Poland 7.

1,091 TU.S.S.R. 700; Yugoslavia 321.
588 Italy 293; Czechoslovakia 99; H y 82,
7 Italy 5.

115 Italy 106.
1,228 West Germany 299; Hungary 214; Italy
177; Czechoslovakia 171,
57 Italy 17; West Germany 16; Netherlands 12.
‘West Germany 4; East Germany 1.
827 Hungary 108; Italy 79; West Germany 76.

1 Includes spiegeleisen, shot, powder, and sponge.

COMMODITY REVIEW

METALS

Copper.—During 1968 Austria remained
a modest producer of copper ore, concen-
trate, and electrolytic copper. The output
of 18,110 tons of electrolytic copper was
only 1 percent lower than in 1967. The
upward trend in copper ore production
continued chiefly because of favorable con-
ditions in the world copper market. Prevail-
ing copper prices made production from
marginal Austrian copper ores attractive.

Two copper mines, one near Salzburg
and one in Tirol, produced about 180,000
tons of copper ore and employed about 400
persons.

Smelting and refining of the country’s
entire output of copper ore was performed
in a single smelter at Brixlegg. Employment
in smelting operations reached almost 250
persons in 1968.

The country’s principal copper mining
company, Kupferbergbau Mitterberger
Gesellschaft, and the Republic of South
Africa’s Union Corp. will jointly explore
the old Muehlberg copper deposit where
copper has been mined since the Middle
Ages. A new joint company may be formed
to exploit any reserves that are discovered.

Iron and Steel.—The iron and steel in-
dustry remained one of the most important
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segments of Austria’s mineral economy in
1968. Iron ore, pig iron, several types of
high-quality steel, and steel semimanufac-
tures were the principal items produced.

As in the past, the supply of domestic
iron ore was not adequate to meet the
demand and imports supplied about one
third of requirements in 1968. Mines located
in Steiermark, and operated by the Gov-
ernment-owned company Osterreichische
Alpine Montangesellschaft A.G. of Vienna,
provided about 93 percent of the total out-
put of over 3.4 million tons in 1968.

Opencast mining prevailed in the pro-
duction of iron ore, with about 60 percent
of the output coming from this type of
mine. However, the share of open-cast
mines in total production declined when
compared with output in 1967.

Crude steel output, 3.5 millien tons in
1968, exceeded that of the previous year
by 14.7 percent. About half the total steel
output came from integrated iron and steel
plants located at Donawitz and Linz. The
tabulation below shows breakdown of Aus-
tria’s steel production by process and by
company:

Total steel
output in
1968
(percent)
Process:
Oxygen converters__ . o —co_-. 70
Open hearth__ ool 26
Electric steel. o cemacueacemaas 4
Total. e 100
Company:
ereinigte Oesterreichische Eisen.
und Stahlwerke A.G_ _-..__..__ 56
Oesterreichische Alpine
Montangesellschaft A.G__ ... 83
Boehler and Co. A.G_conoammoaaoo 3
Other___ . 8
Total oo mcaaeaan 100

During 1968, investments were aimed at
rationalization of production and cost sav-
ings. A number of oxygen converters were
installed to replace smaller units. A new
blast furnace was also commissioned

Other Metals.—Austria also produced
small quantities of antimony, lead-zinc,
tungsten, and silver during 1968. About 88
percent of the antimony mined was pro-
duced in Gangspalte No. 3 Field. There was
no antimony smelter in Austria and all
concentrates were exported to Belgium for
further processing.
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There were no significant changes in
the lead-zinc mining and smelting industry
during 1968 and the production of lead
and zinc remained at the same level as in
the past.

NONMETALS

Austria produced a variety of nonmetals
during 1968. Among the most important
were anhydrite, barite, cement, clays, feld-
spar, graphite, magnesite, quartz and
quartzite, salt, talc, and trass. However,
only magnesite and graphite were of some
significance by world standards. About 80
operations for the production of non-
metallics were active during 1968, and the
nonmetallic minerals industry employed
about 15 percent of the total labor force
working in the country’s mineral industry.

Activities in the nonmetallic branch of
the industry were of the same order of
magnitude in 1968 as in 1967 with a slight
overall increase in production. No major
developments or changes affecting the non-
metallics industry were reported during
the year.

MINERAL FUELS

Austria was a modest producer of low-
rank coal, crude oil, and natural gas in
1968. Domestic supplies were not adequate
to meet the country’s requirements and
imports of mineral fuels were necessary to
satisfy the demand for energy.

Coal.—The Austrian coal industry had
lower production in 1968 than in the pre-
vious year. The decline in production re-
flected the closing down of mining opera-
tions, caused mostly by competition from
liquid fuels and by the partial exhaustion
of minable reserves.

Coal output of 4.2 million tons came
from 14 operations with a labor force of
about 8,800 persons. Underground mining
was predominant; only two open-cast mines
were operational in 1968. Three companies,
Graz-Koflacher Eisenbahn und-Bergbauge-
sellschaft in Steiermark, and Salzach-
Kohlenbergball G.m.b.H. and Wolfsegg-
Traunthaler-Kohlenwerk Aktiengesellschaft
in Upper Austria, were the principal coal
producers.

Petroleum and Natural Gas.—Austria
was a producer of both crude oil and
natural gas in 1968. However, domestic
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output was far below the demand and
Austria imported both commodities.

Drilling activities for hydrocarbons con-
tinued and Austria’s drillers completed 59
wells with footage totaling 321,711 feet
(about 105,583 meters). Exploration ac-
counted for 14 wells with 115,360 feet;
production drilling totaled 14 holes with
56,587 feet; and 25 wells with 135,085
feet were drilled as extensions of existing
fields. The deepest well in the country was
completed in Matzen, the largest field.
Total depth of the well was 19,716 feet,
with gas formations at intervals from
15,860 feet to 17,255 feet. Tests showed
gas output of about 7 million cubic feet
per day.

The Government-owned company, OeMV
(Allgemeine  Oesterreichische Mineral-
oelverwaltung Aktiengesellschaft—General
Austrian Oil Administration), made an oil
discovery on a new concession near Linz.
Tests indicated production of 58 barrels
per day of crude oil.

OeMYV was granted four new concessions
near Bad Aussee, Bad Tschl, Sankt. Gilgen
and Neukirchen.

The following tabulation indicates the
approximate percentage shares of the
various Austrian oil companies in the total
concession area and in the country’s pro-
duction:

Con-  Production
ces- ——————
Company sion
area Crude Nat-
(per- oil ural
cent) gas
Alligemeine Oesterreichisch
Mineraloelverwaltung
Aktiengesellschaft
OeMV) . 60 85.2 99
Rohoel-Gewiniungs
Aktiengesellschaft (RAG).. 23 14.8 1

Vorarlberger Erdoel und
Ferngas-Gesellschaft

m.b.H (VEFG). ___._._.__ 8 oo ———-
Mesa Petroleum

Aktiengesellschaft

(MESA) - el 14 ... ———-

About 1,200 wells were in production
during 1968, of which about 20 percent
were flowing, 72 percent were pumping,
and 8 percent were producing by gas lift.
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Water flooding was used in various oil-
fields and about 3 million cubic meters of
water were injected in various oil forma-
tions. Secondary recovery methods ac-
counted for about 10 percent of Austria’s
total crude oil production.

Total refinery capacity amounted to
97,100 barrels per day in 1968, distributed
as follows: OeMV-Schwechat, 88,000 bar-
rels per day; Shell-Austria A.G.-Florids-
dorf, 4,600 barrels; Mobil Oil Austria A.G.-
Kagran, 4,500 barrels.

During 1968, domestic production of
natural gas was about 5 percent lower
than in 1967. About 140 gas wells were
in production. The decline in natural gas
production and small Austrian reserves
coupled with rapid increases in demand,
make imports of natural gas of paramount
significance in supplying energy to the
country’s economy.

The OeMV concluded an agreement on
June 1, 1968, with the U.S.S.R. for Soviet
gas deliveries over a period of 23 years.
The quantities of gas to be delivered started
at 300 million cubic meters in 1968 and
will gradually reach 1,000 million cubic
meters in 1970. They will continue for
the period 1971 to 1990 at a yearly rate of
1,400 to 1,500 million cubic meters.

A connecting link with the Soviet pipe-
line from the Ukraine to Bratislava, Czecho-
slovakia, will bring the natural gas to the
Austrian border at Baumgarten. The Aus-
trian pipeline system was adapted to the
East European network. The short dis-
tances between the border and large con-
sumers in Austria lowered the costs of
conversion to about 80 million Austrian
Schillings ($3.2 million). Storage of gas
has become an important concern since
large quantities of gas were made available.
Tests were made in preparation for the
construction of an underground storage-
system utilizing depleted gas and oil fields
with a total capacity of 150 million cubic
meters and providing a peak off take of
2.2 million cubic meters per day. The cost
was calculated to be about 170 million
Schillings ($6.8 million).



The Mineral Industry

of Belgium and Luxembourg

By Roman V. Sondermayer !

During 1968, as in previous years, the
mineral industry of Belgium-Luxembourg
was primarily devoted to processing im-
ported raw materials, with ferrous and
nonferrous metallurgy and petroleum re-
fining the principal activities.- Belgium-
Luxembourg remained an important sup-
plier of iron and steel, copper, lead, zinc,

and refined petroleum products to other
European countries. Traditionally Belgium
has concentrated on mineral processing
with domestic mine output limited to coal
and quarry products, while Luxembourg
has been primarily a producer of iron ore,
iron and steel and, to a lesser extent, con-
struction materials.

BELGIUM

The mineral industry of Belgium was
oriented toward processing of imported
ores and concentrates, and primary metal
forms and the exportation of refined metals.
Coal, quarry products, and small quanti-
ties of iron ore were the only minerals
mined in the country.

The mineral industry production pattern
in 1968, as in previous years, showed no
clear trend; the output of some com-
modities moved up from 1967 levels while
that of others declined. The output of the
coal industry continued to decline in 1968,
the result of strong competition from liquid
fuels, natural gas, and foreign coal and
reduced Government subsidies.

The overall industrial and economic situ-
ation improved in 1968. The gross national
product (GNP) went up 4.5 percent as
compared with the growth of only 3.5
percent in 1967. Data on the minerals
industry’s share of the total GNP were
not available for 1968, but 4 percent can
be considered a good estimate. In 1968
the entire minerals industry employed
about 130,000 persons.

The only significant changes in the
Belgian minerals industry occurred in the
iron and steel and petroleum refining in-
dustries. Several iron and steel plants were
modernized and rationalized and produc-

tion began at the new 5-million-ton-per-
year (100,000-barrel-per-day) Texaco re-
finery near Ghent.

PRODUCTION

Coal and quarry products were the only
minerals mined in the country. The pro-
duction of coal went down in 1968, as the
industry continued the planned closing of
mines because high production costs ren-
dered Belgian coal noncompetitive in Euro-
pean Economic Community (EEC) mar-
kets. The program for the gradual closing
of noneconomic mines was worked out with
the EEC in a manner designed to reduce
subsidies and avoid social difficulties. Most
of .the quarry products (clays, stone, sand
and gravel) were mined at about the same
level of output as in 1967 and the demand
for them was adequate.

During 1968 most of the nonferrous
metals showed insignificant changes in out-
put levels as compared with figures for
previous years. However, steel output rose
19 percent during the year, principally
because the new plant at Ghent attained
full operating capacity.

1 Foreign minerals specialist, Division of Inter-
national Activities.
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Table 1.—Belgium: Production of selected mineral commodities

(Metric tons unless otherwise specified)

Commodity 1964 1965 1966 1967 1968
METALS
Alumi metal, dary only 3,460 3,192 2,545 NA 2,500
Cadmium, (exports) ............... - 843 385 146 2 NA
Copper, refined, including secondary ... ... 286,129 809,356 303,427 317,873 343,180
Iron and steel:
Iron ore and concentrate._.... thousand tons.. 61 91 124 88 83
gig ilron, including ferroalloys._........ o.... 8,122 8,436 8,302 8,902 10,371
toel:
Ingots and castings 8,731 9,169 8,917 9 716 11,486
Semimanufactures....... ds 6,475 6,947 6,865 7,511 NA
Lead, metal, including secondary ... ___________ 83,316 110,757 92,6569 107, '800 95,500
Precious metals, unworked.. _thousand troy ounces.. 13,622 14,163 14,499 15,561 NA
Tin, metal, including secondary._...._.| long tons_.. 6,804 5,227 r 6,472 r6 ,069 5,048
Selenium (€XPOTrts) -ccev o oo e mmmecaeeees 40 42 41 NA NA
Zinc, metal, including secondary. . 222,540 289,800 251,700 227,328 254,300
Other nonferrous metals, n.€.8-cco oo coommanaa- 4,2 4,348 4,608 3,950 ,000
NONMETALS
thousand tons.. 5,846 5,905 5,796 5,820 6,000
do____ 203 209 181 167 160
Gypsum, and anhydrite, caleined ... 91,236 74,919 77,124 73,295 74,000
Lime and dead burned dolomite:
Quicklime. o ool thousand tons.. 2,299 2,292 2,232 2,284 2,300
Dead burned dolomite._ -« ..ccecaaoaaa- 0.--- 837 r 815 319 304 305
Quartz:
QuAartzite. - oo emeecameaas do.... 305 305 261 298 300
Glass 8aNd oo oo do.... 1,332 1,461 1,392 1,530 1,600
Stone, sand and 1,
leeﬁltone and other mlcareous- thousand tons.. 10,909 11,274 12,362 15,039 NA
Marble:
In blocks o oo maamcae cubic meters_. 7,272 7,098 7,406 5,090 5,000
Slabbed - 11,280 11, 1540 11,910 8,64 8 700
Crushed and oth 82,824 32 974 25,171 83,408 34 000
Petit granite (Belgian bluestone):
fed . o o aoa cubic meters_. 409,602 826,826 288,552 286,708 287,000
......... do_._. 104,633 77,483 80,000 ,930 76,000
do-._. 32,2 18,275 20,974 16,341 7,000
....... do---. 881,971 287,036 261,456 232,903 233,000
Porphrry, all kinds. - 5, 5, , , ,
Sand and gravel:
Construction sand-. -« cccocaeeaaa- 5,171 4,254 4,375 4,467 4,500
Foundry sand 1,379 1,266 1,161 1,089 1,100
Other sand__._ 2,765 2,771 1,257 1,141 1,200
Gravel (dredged) 7,844 6,527 4,361 5,367 5,400
Sandstone:
Rough stone, including crushed....do-_.. 1,547 1,369 1,353 1,445 1,500
Paving and mosaic stone. - -a---_-- 0---- 8 17 13 9 9
(07717 SR 86 81 7 107 107
Slate, roofing an - 11,750 10,931 10,290 8,607 8,600
Whetstone e o ccc e ccccccccceacmcmmaaaas 49 4 45 37
Sulfur:
Byproduct é recovered)®. . - ceecccncccecnaan 5,000 5,000 5,000 5,000 5,000
Sulfuric acid (100 percent) . - - _thousand tons.. 1,348 1,487 1,862 NA NA
. lMINERAL FUELS AND RELATED MATERIALS
oal:
Anthracite. 5,438 4,952 4,993 4,321
Bituminous 14,348 12,547 11,442 10,486
Coke, all kinds.___.___ 7,3 6,961 6,857 ,243
Fuel briquets, all 1,074 r 971 868 823
Gas, manufactured, all type 34,454 31,666 29,529 NA
Petroleum, refinery products:
line:
Aviation. . ... 5 62 NA
Motor_. - 17,108 17,657 18,228 21,885
Kerosine_ - 1,708 ,677 2,017 NA
Jet fuel________ 4,462 5,310 5,203 NA
Distillate fuels.. 35,511 35,660 35,5686 51,063
Residual fuels... 37,987 42,116 43,062 47,006
Lubricating oils. 31 279 301 NA
ther. o e ccccaeaeae 9,966 10,928 12,618 NA
Total - o e oo 107,105 113,689 117,086 NA
Reﬁnery fuels and losses 7,768 8,651 10,195 NA

e Estimate. r Revised. NA Not available.

1 One tera calorie =288.095 cubic meters at 4,200 kilocalories per cubic meter.
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TRADE

The foreign trade of Belgium is com-
bined with that of Luxembourg in the
official returns of the Belgium-Luxembourg
Economic Union (BLEU).

Minerals continued to occupy an im-
portant position in Belgium-Luxembourg’s
total trade in both exports and imports.
The tabulation below shows the relation-
ship between the total trade and the trade
in mineral commodities for 1966 and
1967, the latest years for which complete
data were available:

Value (million dollars) Minergl_
Mineral Total ties’ share
commodi- trade of total
ties (percent)
Exports:
1966 _ .. 2,610.83 r6,829.0 38.2
1967_____ 2,659.8 7,082.4 87.8
Imports:
1966 .. 2,180.5 7,174.0 30.4
967 - 2,197.9 7,182.4 80.8
Trade balance:
966 .- +429.8 r —345.0 XX
1967 ... +461.9 -100.0 XX
r Revised. XX Not applicable.

The largest commodity group among
Belgium-Luxembourg’s mineral exports
were products of the iron and steel indus-
try (of which Luxembourg contributed a
significant share) with a reported value of
$1,161.9 million. Other mineral exports
in the order of their importance were non-
ferrous metal products ($604.3 million);

diamonds, precious stones and gems
($309.4 million) ; and mineral fuels ($195.2
million).

Among Belgium-Luxembourg’s imports,
mineral fuels were the largest commodity
group, accounting for $615.5 million, of
which petroleum refinery products reached
$121.6 million.

The member countries of the EEC and
the United States were the principal trad-
ing partners of Belgium-Luxembourg.
Details on trade are shown in tables 2
and 3.

COMMODITY REVIEW

Metals.—Aluminum.—During 1968 there
was no primary aluminum production in
Belgium and the output of secondary alu-
minum metal was insignificant. Based on
imported ingots the production of alumi-

num semimanufactures amounted to 140,-
000 tons in 1968. Negotiations between the
Kaiser Aluminum & Chemical Corp. and
Belgian authorities for the construction of
a 110,000-ton-per-year aluminum smelter
near Liége were apparently unsuccessful
as Alusuisse announced during 1968 con-
struction of an aluminum smelter near
Liége with an annual capacity of 66,000
tons per year.

Copper—Favorable market conditions
maintained refined copper production at
high levels during 1968 (343,180 tons).
As in the past, imports of blister copper
provided most of the raw copper con-
sumed in Belgium’s refineries: during 1968.
The Olen plant operated by Société
Géneral Métallurgie de Hoboken remained
the principal producer of electrolytic cop-
per in the country operating at full capac-
ity during the year. Expansion plans for
the Olen plant called for an increase of
cathode copper capacity from the present
210,000 tons per year to 260,000 tons in
the near future. In addition, a new section
for the semicontinuous casting of copper
plates and large-diameter billets was under
construction. Completion dates for these
new facilities were not made public.

Iron and Steel—As in the past, Bel-
gium’s small iron ore production about
90,000 tons in 1968 was insufficient to
satisfy demand and its iron and steel in-
dustry operated almost entirely on im-
ported ores. Production of steel went up
by 18 percent as compared with that of:
1967. The sharp increase in steel output
was largely due to capacity operation of
the new Ghent plant of Siderurgie Mari-
time S.A. “Sidmar.”

Cockerill-Ougrée-Providence, the largest
operating company in Belgium during
1968, continued its rationalization cam-
paign. The primary goal was to increase
the degree of specialization in various divi-
sions of the company. At the same time
cooperation between Cockerill-Ougree-
Providence and Espérance Longdos was
under intensive study and at yearend no
definite proposals were made in regard to
future cooperation.

The new integrated iron and steel plant
at Ghent operated by “Sidmar” was operat-
ing close to capacity. In spring 1968 the
second blast furnace was blown in, and
the plant produced 1.025 million tons of
pig iron and 1.221 million tgns of steel
ingot. The hot rolling mill turned out
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commeodities

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal destinations, 1967
METALS f
Aluminum
S PRI 320 __.....
Metal includmg alloys:
........................... 8,417 9,897 Frimcle 13.88%8, West Germany 2,755;
taly
Unwrought ...................... 3,176 6,819 West Gennany 4,550; France
Semimanufactures______..o_._____ 123,510 103,139 Umtedsmée’ggg,zu Netberlands 14,913;
Bismuth metal, including alloys, all forms___ 116 61 France 4!
Cadmium metal, including alloys, all forms__ 681 656 West Germany 363; France 118,
Chromium:
Chromite . ool 6 65 NA.
Metal, including alloys, all forms_.____.__ 4 ______.
Copper:
Ore and A oo 7,300 3,137 All to West Germany.
Metal, mcludmg alloys, 2l forms:
........................... 17,934 14,338 W;si:1 Germany 7,463; France 2,441;
taly 1
Unwrought ...................... 262,983 286,407 France 7 9,384, West Germany 58,674;
Netherlands 35,973.
Semimanufactures .. ____________ 81,287 174,452 Netherlands 77,435; United States 18,417.
Gearlrlnamum metal, including kilograms. _ 5,100 ) ‘West Germany 5,000; Italy 1,200,
Gold metal, un- thousand troy ounces.. 1,078 130 France 58; Switzerland 18; United States
worked or partly worked. 15.
Iron and steel: .
and concentrate,  thousand tons._ 22 62 France 53; West Germany 7.
except roasted pyrite,
ﬁoasii PYTiten e oo e e do___. 210 230 West Germany 228.
etal:
Serap . e et do_... 741 818 West Germany 371; France 298.
Pig iron, including cast do.... 75 97 France 47; West Germa.ny 35.
iron, sponge iron,
powder and shot.
Ferroalloys_ ... __.______ do_.__ 69 67 United States 23; Italy 18; France 14.
Steel, primary forms.____.__.____ do.__. 1,149 1,094 Frizémace 468; Italy 170; West Germany
Semlmanufactures
Bars, rods, angles shapes, do.___ 4,062 4,244 TUnited States 1,042; West' Germany 670.
sections Netherlands 631; France 5
Umversals, plate and sheet__do.... 2,656 3,133 France 896; West Germnny
Hoop and strip.......______.do____ 714 724 anlan‘t:lz 1823 ‘West Germany 169 Nether-
Rails and accessories_--..._.do.__. 81 66 N fthgrland.s 10; United States 9; Switzer-
Wire oo oL do___. 324 325 United States 87; West Germany 33.
Tubes, pipes and fittings_ ___do...._ 226 193 N §t7herlands 46; France 38; United States
Castings and forgings, rough-_...._ 30 r 53 Netherlands 24; France 6; Sweden 5;
‘West Germany 5.
1,051 All to West Germ
5,810 Netherlands 4,543, West Germany 467.
2,262 France 2
58,069 Netherlands 16 537; United States 18,279;
France 11, 082.
Semimanufactures_._ ... _____.___ 8,114 7,279 Netherlands 2,610' Sweden 550.
Magnesium metal, including alloys, all forms_ 391 176 United States 133,
Manganese ore and concentrate. . ..__..__ 1,221 2,586 Unsl‘:’e}d Kingdom 1,100; West Germany
Nickel:
Matte, speiss, and similar materials.._.. 174 ...
Metal, including alloys:
Scrap ........................... 470 599 West Germany 208; United Kingdom
112; Netherlands i07.
Unwrought_ ____.________________ 16 24 West Germany 12; Italy 10.
Semimanufactures_ ... __.______ 262 270 NA.
Platinum-group thousand troy ounces.. 1,057 15 West Germany 10; United States 1.
metals, including alloys, all forms.
Selenmm, elemental ____________ kilograms.. 41,400 32,800 UCS} .S.R. 6, 2(2)0 France 5,800; West
ermany
Silver, metal, in- thousand troy ounces. - 9,214 8,112 West Germany 2,926, Netherlands 2,871;
cluding alloys France 1,46
Tellurium and arsenie_______._ _kilograms__ 300 7,100 .

See fobtnote at end of table.
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities—Continued

(Metric tons unless otherwise specified)

Commoédity 1966 1967 Principal destinations, 1967
- METALS—Continued
in:
Ore and concenitrite. - long tons.. r 53 362 Nethetlands 194; Spain 168.
Oxides - cuoom oo aaacin do.... 143 130 W%st Geg;[nany 42; Netherlands 40;
rance 87.
Metal, :ﬁclud.mg afloys:
..................... do..__ 174 126 West Germany 41; United Kingdom 23;
Denmark 28; Netherlands 22.
Unwrought ................ do-.._ 3,660 8,882 West Germany 1,186; France 1,138;
) Netherlands 663.
Semimanufactures_...-_..-. do-... 243 92 West Germany 81; Switzerland 20;
France 12.
ten:
........ 25 6 NA.
Metal mcluding alloys, all forms___..__ 3 4 Netherlands 1.
Ore and htrate. ... ... eee- 12,758 26,8583 France 19,970; Poland 8,470; Nether-
lands 826.
Metal, including alloys:
Scr ..................... R 7,676 7,165 Franece 6,346.
Blue powder.. - 15,381 36,358 West Germany 9,545 France 5,925.
Unwrought . - oo 147,320 136,170 Weit733ermany 2,225; United States
,783.
Oth Semimanufactures___ ..o oocoao-. 14,586 9,658 France 3,327; Pakistan 1,195; Italy 1,084.
ther:
Ore and concentrate_ - - ocoeeounaa- 510 105 United States 54.
4 i
10,758 1,504 West Germany 690; Netherlands 563;
United Kingdom 222.
Zine. e - 20,660 10,222 Netherlands 5,576; West Germany 2,811;
France 1, 799,
(0777 NI, 7,765 8,695 France 5,187 ; West Germany 38,268.
Metals, including alloys, all forms______ 13,484 8,820 United States 2,873; Japan 2,315.
NONMETALS
Abraslv%s, natural, pumice, emery, natural 307 492 NA.
corun
Barite and Witherite_ oo cooocemeoee  memoe- 45 NA.
Boron materials:
Crude natural borates..-c-coccemmeccan 42 4,486 Netherlands 4,421.
Oxide and acid 4 18 NA.
............. --thousand tons._. 1,424 1,388 Netherlands 1
86,679 108,754 Netherlands7. 5,157 ; West Germany 7,555.
936 1,240 Netherlands 1,060.
8,171 6,855 Netherlands 2,982; France 2,338.
18 650 7,579 France 38,733; Netherlands 3,674.
Refractory (including nonclay bricks). 88,390 21,748 France 8,789; Netherlands 6,117.
bi dNom'efractory ..... ousand tons.. 178 82 Netherlands 20; West Germany 8.
iamond:
Gem, not set or strung_thousand carats.. 8,781 8,736 India1,088; United States 882; Israel 400.
Industrial . _.._..____ PO o.__- r9,990 9,796 Uléltleldl Kingdom 3,981; United States
Diatomite and other infusorial earths__..... 852 870 France 742.
Fertilizer materials:
Crude:
Nitrogenous. - - 576 44 NA.
Phosphatic_._- 80,898 21,095 Netherlands 7,202; United Kingdom
8,803; Switzerland 8,641.
PotassiC - oo 2,875 1,242 NA.
Manufactured:
Nitrogenous (content of nitrogen).. r 144,170 178,400 W:Stsﬁ)ennany 67,990; mainland China
5
Phosphatic (content 205) 822,530 827,870 France 123,140; West Germany 76,580.
Potassic (content of K:O) ......... 476,530 555,860 U!}Ilst?l oStates 82 590; United Kingdom
,310.
Other bulk______.. thousand tons._. 33 477 France 330; Netherlands 51.
A ia --- 55,667 61,573 France 56,3
luorspar B 1 25 NA.
Graphite, natural cee cmemeea 5 NA.
Gypsum and plast - ---- 14,814 10,694 Netherlands 10,130.
{i‘ime-- - th d tons.. 378 442 Netherlands 352.
ica:
Crude including splittings and waste._.. 30 88 NA.
196 297 United Kingdom 106; Switzerland 54;

‘Worked, including agglomerated split-
tings.

See footnote at end of table.

‘West Germany 47.
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Table 2.—Belgium-Luxembourg: Exports of selected mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal destinations, 1967
NONMETALS—Continued
P‘mn;ants, mineral, including processed iron 262 220 West ((}ierminy 66; France 48; United
oxides. om
Precious and semi- thousand carats.. 53,243 45,054 Um States 6,263; Congo (Kinshasa)
precious stone, except diamond, including 1,000.
synthetic stones.
Salt e o e e ecmmmcccaeaee 4,259 3,869 France 8,456.
Stone, sand and gravel:
Dimension stone, thousand tons. . 1,908 1,294 Netherlands 1,275.
crude and partly worked, calecareous,
marble, and other.
Dolomite, chiefly thousand tons. . 475 623 Netherlands 384; France 131.
refractory grade.
Gravel and crushed rock 4,903 5,477 France 2,753; Netherlands 2,234,
Limestone.. .- r 780 807 Netherlands 691
Quartz and quartzite. - __.______ 64,776 71,555 Netherlands 26,840' West Germany
11,682; France 9,315.
Sand, including metal thousand tons.._ 8,194 2,886 France 1,030; Italy 420; West Germany
bearing. 291.
Sulfur:
Elemental, all forms__________________ 9,440 10,249 Paklst’?n 2,233; France 2,090; Brazil
Sulfuric acid- - - ___ 84,888 83,180 West Germany 45,069; France 22,375;
Netherlands 9,493
Tale, steatite, soapstone and pyrophyllite.___ 1,511 8,485 Sweden 2,397; France 1,490; West
Germany 1,1 52.
Other nonmetals n.e.s.:
lag, dross and similar waste, not metal
bearing:
From iron and thousand tons._. 1,660 2,148 Netherlands 1,104; France 524; West
steel manufacture. Germany 498,
Slag and ashn.ess_ o oo 213,193 81,855 Netherlands 41,709; France 24,531.
MINERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural ._____________ 373 196 West Germany 87.
Carbon black._ _ ... 4,052 3,221 NA.
Coal and briquets:
Anthracite and bi- thousand tons._ 1,217 1,524 Netherlands 844; France 334.
tuminous coal.
Briquets of anthracite and do.... 103 94 France 78.
bituminous coal.
Coke and semicoke_ . oocoooeoooaooo do.... 420 414 Frg;ce 191; West Germany 101; Sweden
Gases,all kinds_ _ .. __._____ 58,067 71,776 Spit(i)n6 2295,762; France 10,630; Argentina
Petroleum:
Crude, and partly refined....___. do-._. 160 275 West Germany 240.
Refinery products:
Gasoline, including natural_ _do_... 863 1,400 TUnited Kingdom 443; West Germany
330; Netherlands 307; Switzerland 144.
Kerosine and jet fuel._._.___ do..-. 486 239 Netherlands 228.
Distillate fuel oil ... __._._._.do-._. 1,365 4,968 West Germany 3,864.
Residual fuel oil..._________ [ S 2,415 2,456 United Kingdom 461; West Germany
484; Liberia 270; Norway 256.
Lubricants_ . o - ccccecaaaooo 166 174 Netherlands 63; Switzerland 22,
Mineral jelly and wax. 442 397 Italy 76; France 68; West Germany 41.
Pitch cokemme oo oo 17,661 58,049 France 50,765.
Petroleum coke r27,779 82,521 United Kingdom 16,100; West Germany
6,437; Norway 5,345.
Bitumen and other residues..._____ 230,483 236,889 Netherlands 160,762; United Kingdom

817,821

r Revised. NA Not available.

1.025 million tong of coils supplemented
by the production of 658,000 tons of fine
sheets in the cold rolling mills. At yearend
the monthly production rate corresponded
to an annual production rate of 1.5 mil-
lion tons. Production costs at the Ghent
plant were reportedly low reflecting its
favorable location and good design. Open-
ing of the Ghent-Terneuzen canal to large

ore carriers will furthermore improve the
economics of the operation.

Lead and Zinc.—In 1968 Belgium’s lead
and zinc industry produced about 96,000
tons of lead and slightly over 254,300 tons
of zinc. Belgium has no lead and zinc
mines and all production was based on
imported raw materials. Of total imports
of zinc raw materials, approximately 48

S

o N e
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal sources, 1967
METALS
Aluminum:
Bauxite and concentrate.. 9,699 8,103 Guyana 5,808; West Germany 901.
Oxide and hydroxide.. 13,289 14,007 West Germany 7,465; France 5,101.
Metal, including alloys
3 ) « SR 1,793 1,729 Netherlands 604; France 357; United
States 298.
Unwrought__.___. 152,550 139,983 France 60,556; United States 19,884;
West Germany 15,360.
Semimanufactures..........___. 25,260 22,760 West Germany 10,068; France 6,947;
Netherlands 8,500.
Antimony:
Ore and concentrate. - ..o eooo_ 7,980 8,827 Bolivia 3,764; mainland China 1,499;
Morocco 982.
Metal, including alloys, all forms_._._ 104 110 Mainland China 52; Netherlands 46.
Beryllium metal, including kilograms. _ 200 380 Netherlands 360.
alloys, all forms.
Bismuth metal, including alloys, all forms.. _ 99 91 Canada 42; Netherlands 30.
8ﬁdmi\_1m metal, including alloys, all forms.. 521 398 Congo (Kinshasa) 212; Netherlands 78.
romium:
Chromite e .o cooooocoocimeao. 1,710 2,132 Mozambique 845; Philippines 534;
. Netherlands 277.
Oxide and hydroxide.-- - - 390 446 W%t Germany 225; France 77; U.S.S.R.
Metal, including alloys, all forms_ ... 11 381 France 11; West Germany 7.
Cobalt oxides and hy- kilograms.. . 1,600 280 Not reported by country; all from Euro-
droxides, pean Economic Community.
Copper:
Ore and trate. . o.... - 12,146 10,778 United States 4,328; Peru 1,886.
Metal, including alloys
10 ¢ « S 56,852 49,348 Netherlands 12,068; France 11,169; West
Germany 8,938.
Unwrought_ .. 343,952 312,571 Congo (Kinshasa) 182,326; Chile 25,429,
Semimanufactur: r 16,997 16,838 West Germany 7,069; Netherlands 1,680.
Germanium metal, including all - 31 88 Netherlands 83.
Gold metal, unworked and partly worked:
Unwrought. ... ._._ troy ounces.. * 667,178 1,247,942 United Kingdom 791,612; Congo (Kin-
shasa) 248,327,
Semimanufactures_...._____.__.____ r 63,074 87,698 A,
Iron and steel:
Ore and concen- thousand tons. . 11,407 21,874 France 11,695; Sweden 6,332.
centrate, except roasted pyrite.
%\'./[oaslied PYTite o ccmmeeao. do.... 145 127 West Germany 44; Italy 40; France 33.
etal:
Serap..... ceea-doo ... 193 196 Francel912; Netherlands 56; United King-
om 11.
Pig iron, including cast do.._. 210 192 France 66; West Germany 382; East
iron, sponge iron, powder Germany 24; Netherlands 24.
and shot.
Ferroalloys-_._. --do__.. 116 107 France 44; Norway 39.
Steel, primary forms. --do_... 632 827 Netherlands 219; West Germany 211;
France 159.
Semimanufactures:
Bars, rods, angles, shapes, sections.. 379 374 France 188; West Germany 77.
Universals, plate and sheet.. - 406 358 West Germany 171; France 103.
Hoop and stripeae--.... 34 87 France 15; West Germany 13.
Rails and accesso 8 6 France 3; West Germany 2,
Wireoo o coceea-. 11 18 West Germany 10.
Tubes, pipes, and fittings. 7 161 " Netherlands 77; West Germany 29.
Castings and forgings, roug 4 18 West Germany 6; Netherlands 5;
France 4.
Lead:
Ore and concentrate_ _-...ooo._.... 184,587 180,159 Cﬁ%ada 62,690; Ireland 385,818; Peru
2,258 2,046 Netherlands 1,235; West Germany 205.
13,502 8,587 Netherlands 4,089; West Germany 3,316.
18,765 8,143 West Germany 38,814; United Kingdom
1,128; Netherlands 1,050.
1,348 928 West Germany 566; Netherlands 163.
330 79 West Germany 33; Italy 11.
1,091 638 U.S.S.R. 302; Italy 259.
54 76 Uni States 89; West Germany 9;

See footnote at end of table.

France 8.
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal sources, 1967
METALS—Continued
Mangsanese:
Ore and concentrate_ - - ccececceeoa-- 258,890 285,499 Republic of South Africa 128,265;
;.284 g .R. 50,159; Angola 46,285; India
OXIdeS - o emmem e oceee 1,562 1,816 Notherlands 1,665.
Metalo o oo e o 278 219 West Germany 139; France 27; Republic
of South Africa 25.
m .............. 76-pound flasks. _ 1,363 4,548 West Germany 1,210; Netherlands 1,062.
Mol um metal, including alloys, all 10 10 Netherlands 4; Austria 2
Nickel'
Matte, speiss, and similar materials.._ 1,213 50 N%i‘:rlzerlan’}is 25; United Kingdom 16;
nce 7.
Metal:
SCr8P-cccccccccccccccccancannn 559 1,252 France 440; Netherlands 228; United
States 194 ‘West Germany 134.
Unwrought - oo o ooceoao oo 170 1,263 United ngdom 905; Norway 157.
Semimanufactures_ _....ccceeoo- 705 1,280 West Germany 192; United Kingdom
170; United States 149.
Platinum-group metals, troy ounces. . 25,926 89,597 United Kingdom 18,055; France 8,685;
including alloys, all forms. Netherlands 7,604.
gfllemum, elemental .. ____._._ kilograms. - 300 240 .
ver:
Waste and value thousands.. $1,790 $5,957 NA.
sweepings.
Metal, in- th d troy 14,348 10,198 Umted Kingdom 5,649; Netherlands
cluding alloys. 2,886.
%allilurium, elemental, including arsenic.... 30 51 Sweden 48.
Ore and concentrate____.. long tons.. 6,906 5,943 Congo (Kinshasa) 4,511,
...................... (L 14 14 West Germany 7; United Kingdom 4.
Metal, including alloys:
10 7Y « S do._... 23 17 Netherlands 8; Senegal 5.
Unwrought _ . _coo._ do.... 8,255 2,762 C%%go (Ki ) 1,589; Netherland
Semimanufactures. ....... do.... 191 117 Netheriands 93.
Titanium:
Ore and concentrate. ecccccaceccaan 1,566 14,877 Canada 10,095; Norway 38,544.
OxideS- - eoecccccccmcccccccaen 10,300 11,657 West Germany 7,414; Japan 1,648,
Metal including alloys, all forms. 10 14 France 4; Netherlands 1.
Ore and concentrate. - ccccccacoaaaan 87 59 NeKtherlanlds 26; Congo (Kinshasa) 10;
enya 10.
_ Metal including alloys, all forms...... 13 16 Netherlands 12.
inc:
Ore and concentrate. -cccccvecennn-a- 538,637 525,689 Casnéagg. 807,108; Congo (Kinshasa)
Oxide and peroxide. - - --ec-cccocon- 1,825 2,104 Netherlands 1,087; United States 614;
France 230.
Metals, including alloys:
........................ 704 898 West Germany 463; Netherlands 271.
Blue powder._.. 341 792 West Germany 762,
Unwrought 11,630 14,245 Ca]n(ada 4, 352* Australia 3,352; North
orea
Semimanufactures. aeecacoca-oo 212 296 Netherlands 118, West Germany 101.
Zirconium and hafnium kilograms. . 500 700 Sweden 200.
1:1]1i\e1:al, including alloys, all forms.
Ore and concentrate. -« cecececacaaax 12,891 7,961 Morocco 3,005; United States 1,547.
Ash a&(lis residues containing nonferrous 125,092 93,761 West Germany 56,172; France 24,253.
metals.
NONMETALS
Abrasives, natural . cacccccaacanenaaaaa 172,368 198,482 West Germany 197,590
ASbestos. - - oo cecccccccccmccm——e 52,514 55,774 Cz}ngg’? 36,165; Repubhc of South Africa
Barite and witherite_ -« ccocccmmcaaaaas 14,912 5,982 France 3,593; West Germany 1,506.
Boron materials, crude natural borates.... 11,819 16,927 NeétherlalidésGQsAOG, Turkey 4,806. United
tates 1,
Bromine “kilograms. . 20,300 800 NA
Cement - 43,867 103,505 WestsﬁGermany 21,230; Netherlands
[0} 1 P 54,849 69,455 Netherlands 36,268; France 29,588.

See footnote at end of table.
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal sources, 1967
NONMETALS—Continued
Clay and clay products:
Crude clays:
111 S, 93,493 95,404 United Kingdom 74,282.
Pr dogxer ......................... 269,016 249,516 West Germany 156,792; France 39,853.
oducts:
Regﬁtactoksry. including nonclay 72,084 76,688 West Germany 48,866; Austria 8,055.
cks.
Nonrefractory oo oceeeeeanan 152,216 66,569 Netherlands 52,273.
Cryolite and chiolite. . _.__________ 188 258 Denmark 231,
Diamond:
Gem, not set or strung:
ugh st th d ts. . 7,184 6,972 United Kingdom 5,834,
Worked. .. _________ do.___ 566 598 India 160; Republic of South Africa 86;
Hong Kong 68; United Kingdom 62.
Industrial. . .. . ___.______ do..._ 10,297 9,581 United Kingdom 4,814; Ireland 1,540.
Diatomite and other infusorial earths____. ________ 7,054 Del?rmark 12]:331; United States 2,155;
ance 1,109.
Feldspar.._ ——- -- 38,692 84,795 Casnagf 9,845; Norway 9,187; France
,881.
Fertilizer materials:
Crude:
Nitrog - 27,668 15,809 Chile 15,750.
hosophatic th d tons.__ 1,200 1,469 Morocco 1,120.
Potassic. oo e 1,871,853 1,850,978 France 985, 60.
Manufactured:
Nitrogenous (content of nitrogen). 201,105 59,8756 West Germany 82,510; France 17,997.
Phosphatic (content of 5, 2,277 864 Mostly EEC countries.
Potassic (content of K20)___ 2301,210 705,826 France 54,205.
Other 83,709 150,233 France 69,914; West Germany 55,925,
6,591 9,932 France 6,988; mainland China 1,327;
East Germany 1,0385.
627 546 France 199; Austria 112; Norway 111.
449,106 439,153 France 405,763.
88,641 88,063 France 85,490.
3,781 ,6 Austria 1,060; Czechoslovakia 871;
Netherlands 586.
Mica, all forms 1,202 1,342 United Kingdom 898; Norway 3889;
Malagasy Republic 140.
Pigments, mineral:
Natural, erude_ ... ... __.___ 635 778 West Germany 516; France 88.
Iron oxides pr d._..... 6,750 6,306 West Germany 5,881,
Preci and ipreci stone, except .

ond:
Natural and manufactured. . _grams. .
Dust and powder.._value thousands. .
Pyrite (gross weight)._.
Salt, including brine._.... thousand tons. .
Stone, sand and gravel:
Dimension stone, slate, including
worked.
Dolomite.. o ocoooca e
Gravel and
crushed rock.
Limestone, except dimension.._ . ___
Quartz and quartzite ... o..oo..___

Sand, including thousand tons. .
metal bearing.

ur:

El tal

Sulfur dioxideeaeeoaooooaa .

Sulfuric aeid oo oo .

Tale, steatite, soapstone and pyrophyllite..

Other nonmetals n.e.s.:
Crude -
Slag, dross and similar waste, not

metal bearing:
From iron and steel manufacture..

Slag and ashn.e.s. - cecaoe ...

See footnote at end of table.

2,932,491 2,170,039

$8,016
264,013
847
13,821

28,487
4,748

79,371
14,056

7,077
219,030
252
25,107
36,138

4

209,677
22,326

$2,904
276,139
944
16,713

89,760
4,365

72,821
12,088

7,457
224,113
5,931
40,177
26,8256
2

231,880
16,579

United States 1,546,807; Tanzania 90,425;
Ireland 2

Ireland $1,163; United States $770;
United Kingdom $344. .

Portugal 179,681; U.S.S.R. 81,041;
Cyprus 30,264.

‘West Germany 458; Netherlands 438.

France 17,094; Portugal 8,892; West
Germany 2,777,

France 21,761; West Germany 13,928,

‘West Germany 2,659; Netherlands 1,042.

France 68,399.

West Germany 5,783; Norway 1,810;
Netherlands 1,705.

Netherlands 6,318.

United States 169,054.

‘West Germany 5,708.

Netherlands 20,938;
15,646.

United States 10,750; Austria 5,383;
Norway 5,072.

NA.

West Germany

West Germany 84,447; France 86,151;
Netherlands 25,014.

Ngtmlands 11,284; West Germany
>
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Table 3.—Belgium-Luxembourg: Imports of selected mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity 1966 ‘ 1967 Principal sources, 1967
NERAL FUELS AND RELATED MATERIALS
Asphalt and bitumen, natural__________.. 7,427 7,705 Trsutndad 9 fgd Tobago 2,067; United
Carbon black . _ oo cmceameaeaaas 17,787 17,608 Netherlands 5,867 ‘West Germany 4,921;
France 4,
Coal and briquets: .
Anthracite and thousand tons.. 6,219 5,888 West Germany 2,947; United States
bituminous. 1,190; Netherlands 1,156.
Briquets of anthracite and do.... 346 831 Netherlands 280.
bituminous coal.
Lignite and lignite briquets._..do.... 174 137 West Germany 132,
Coke and semicoke. . ccccccmuma-- 0..-- 3,628 8,702 West Germany 2,604; Netherlands 1,016.
Gases, all kinds_ o ccomeeo.. do._.. r1,391 36,727 Neé;herlands4 1335,512 France 766; West
erman
geat,lmcluding peat briquets_.__.. do..__ 58 50 Netherlands 25; West Germany 24.
etroleum:
Crude and partly refined__.... do.... 16,587 17,688 Libya 4,318; Iran 3,298; Kuwait 2,763;
Venezuela 2,186.
Refinery products:
Gasoline, mcludmg natural.do.__. 842 581 N%l:uerlands7 213; Italy 151; West
erman;
Kerosine and jet fuel_____ do..._ 33 50 Netherlands 28 Rumania 21.
Distillate fuel oil ... _._.. do____ 1,894 2,666 Italy 742; Netherlands 399.
Residual fuel oil._________ do._.. 2,551 2,570 Netherlands 846; Italy 635; West
Germany 420,
Lubricants_ - oo _ooa_o_._ do.... 292 287 United States 76; Netherlands 66;
France 89.
Mineral jelly and wax..... do.... 10 9 Wgst:t Gtirmany 3; France 2; United
tates 1.
Pitch cokeoo camm e e 2,689 468 West Germany 349,
Petroleum coke. _thousand tons.. 98 91 United States 87.
Bitumen and other residues_do..... 43 65 France 56.
r Revised. NA Not available,

percent came from Canada; roughly 11
percent was imported from the Congo
(Kinshasa) and about 7 percent was pur-
chased in Finland. Lead raw materials
came from Canada (48 percent) and Fin-
land (27 percent).

The Société des Mines et Fonderies de
Zinc de la Vieille-Montagne and Com-
pagnie de Metaux Overpelt-Lommel con-
tinued as the principal producers of lead
and zinc in the country. At the Vieille
Montagne plant at Balen a new facility for
the continuous leaching of ores was brought
into production during 1968.

In addition, zinc production at Overpelt-
Lommel plants was increased from 81,000
tons in 1967 to 83,000 tons in 1968 by
improvement in the reduction furnaces and
without the employment of additional
labor.

Titantum.—The West German concern,
Farbenfabriken Bayer planned to build a
new titanium dioxide plant in Antwerp.
The plant will have an initial capacity of
20,000 tons of titanium dioxide per year
and is scheduled for production in the
early 1970’s. The plant will employ the

conventional sulfate method for titanium
dioxide production.

Other Nonferrous Metals.—Belgium pro-
duced a number of other nonferrous metals
as byproducts of its copper, lead, and zinc
smelting operations during 1968. Among
the most significant were cadmium, bis-
muth, germanium, selenium, and precious
metals. In addition, Belgium produced
from imported raw materials significant
quantities of cobalt and radioactive mate-
rials, substantial quantities of which were
exported. Detailed data on production and
trade in these commodities are not readily
available.

Nonmetals. production  of
nonmetals in 1968 included cement, clays,
lime, manufactured fertilizers, and quarry
products. The nonmetallic sector of the
mining industry employed slightly over
10,000 persons.

Cement.—Belgian cement output in 1968
registered a modest gain over that of 1967.
Production might have been higher had
it not been for spring strikes in the Belgian
building industry. Because market condi-
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tions were changing and cement industries
in other countries were being expanded, it
was difficult to obtain long-term export
contracts. Most export arrangements were
for short-term supplies to cover temporary
shortages. The Belgian industry was there-
fore oriented toward the domestic market
and was trying to increase home consump-
tion of cement.

Cement producers operated 14 plants
with 28 kilns in 1968. The largest pro-
ducers were S.A. Cimentries CPB with
five plants (Harmignies, Langerbrugge,
Lixhe, Marchinenne, and Obourg) and a
total cement capacity of 2.2 million tons
per year, and Ciments d° Obourg S.A.
with one plant at Obourg having annual
capacity of 1.5 million tons. The cement
industry was further modernized and auto-
mated in 1968. The second phase of plant
modernization at Lixhe was begun during
the year and it is expected that by 1970
the grinding and dispatching capacity will
have been brought into line with the plant’s
clinker production capacity.

Diamond, Precious Stones, and Gems.—
Belgium continued to be a significant proc-
essor of imported raw diamonds and other
gems and precious stones. Foreign trade in
those items was a significant source of
foreign exchange. During 1967 Belgium
imported diamonds, precious stones and
gems valued at $274.9 million while ex-
ports totaled $309.4 million. Foreign com-
petition and the lack of replacements for
aging diamond cutters hampered opera-
tions and raised problems for the future
of the industry.

Mineral Fuels.—Liquid fuels and natural
gas continued to provide an increasing
share of Belgium’s total fuel requirements
during 1968. Petroleum consumption con-
tinued to rise and in 1968 liquid fuels
became the principal source of energy in
the country. Domestic coal was the energy
source principally displaced by competition
from oil and gas.

Coal.—Both anthracite and bituminous
coals were produced in Belgium with the
high-volatile coals produced in the Campine
Basin, and the lower volatiles in the
southern fields. Approximately 57 percent
of national output in 1968 was obtained
from the Campine mines.

The continued rationalization of Bel-
gium’s coal industry during 1968, resulted
in the closing of additional domestic mines,
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lower overall coal production and mine
employment, and higher productivity. The
primary reason for the mine closures was
the Government’s desire to reduce the
volume of subsidies, which in 1968 again
exceeded 4.5 billion Belgian francs (about
$900 million).

Four mines were closed by the Directory
of the Coal Mining Industry, during the
year and total coal production declined
from 16.4 million tons in 1967 to 14.8
million tons in 1968. These closures and
the resulting decline in output lowered
coal stocks at the mines from 2.8 million
tons in 1967 to 1.8 million in 1968.
Productivity per underground manshift ex-
cluding supervisory personnel, in Belgium’s
mines rose from 2,012 kilograms in 1967
to an average of 2,226 kilograms in 1968.
The concentration of production at mines
and basins with less complicated under-
ground structures contributed to increased
productivity.

Belgium was a net coal importer during
1968. Coal imports increased from about
6.2 million tons in 1967 to approximately
6.9 million tons in 1968. Exports of coal
on the other hand declined from 1.6 mil-
lion tons in 1967 to 1.2 million tons in
1968. The apparent consumption of coal
remained at approximately the same level
as in 1967 (about 21.5 million tons).
Imported coal and coal from stocks com-
pensated for the decreased supply resulting
from lower domestic production.

As in past years the principal consumers
of coal in 1968 were the iron and steel
industry, electric powerplants, and house-
holds.

Petroleum and Natural Gas.—The growth
of Belgium’s petroleum refining industry
continued during 1968, as several refineries
were expanded and a new one at Ghent,
with an annual capacity of 5 million tons,
was completed. As there was no domestic
production of crude oil or natural gas, the
country was completely dependent on im-
ports of these two commodities.

Exploration for liquid and gaseous hydro-
carbons was almost nonexistent. Some land
acquisitions by Petrofina in the Provinces
of Liége, Namur, Luxembourg, and Lim-
burg were reported.

Most of Belgium’s refinery capacity was
located in the Antwerp area. However, the
new Ghent refinery may be the start of a
trend that will make that city a second
petroleum refining center. The $100 mil-
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lion Texaco Plant at Ghent has increased
Belgium’s refining capacity by an additional
5 million tons of crude oil per year. A
maritime terminal was built at Zeebrugge
to facilitate the movement of crude oil to
the new refinery. The terminal can accom-
modate tankers up to 65,000 deadweight
tons and is connected with the Ghent
refinery by a 20-inch diameter pipeline.

In addition to the Ghent refinery the
capacities of existing refineries were in-
creased. The SIPB? (Société Industrielle
Belge des Petroles S.A.) refinery was ex-
panded to a capacity of 14 million tons
of crude oil per year. Albatros S.A. re-
placed its old 1-million-ton-per-year re-
finery with a new one having a capacity of
2.3 million tons.

The employment of large tankers to move
oil around Africa, as a result of the closure
of the Suez Canal, has raised problems

MINERALS YEARBOOK, 1968

because they cannot be accommodated at
Belgian ports. As a partial solution of the
problem the Government has granted per-
mission for the construction of a crude oil
pipeline connecting the port of Rotterdam
with refineries near Antwerp owned by
Petrofina, British Petroleum, and Esso. The
pipeline will be 65 miles long, 32 inches in
diameter and have an initial capacity of
20 million tons per year when completed.

New conditions stipulated in the con-
tract for imports of natural gas from the
Netherlands made the transaction more
favorable for Belgium’s sole gas distributor,
“Distrigas.” Deliveries from Groningen in
the Netherlands will be increased from the
1967 level of 5,000 million cubic meters
to 7,500 million cubic meters in the early
1970’s. At yearend 1968 natural gas reached
about 30 percent of Belgium’s 1.5 million
gas consumers.

LUXEMBOURG

During 1968 the iron and steel industry
of Luxembourg was the only segment of
the country’s mineral industry that was
of significance by European standards.
Because of its predominant position, this
industry determined the overall trends in
the mineral industry, as well as in the
national economy. Production of other
minerals mostly nonmetallics, was of local
importance only.

The gross national product (GNP) at
current prices increased by 6 percent in
1968 according to preliminary data. There
is no recent information on the proportion
of GNP accounted for by the mineral ex-
tractive and processing industries. Because
of the recent leveling off in iron ore pro-
duction and the diversification of the
country’s economy, the minerals industry
share of total GNP can be judged to be
declining.

Foreign trade data of Luxembourg were
reported together with that of Belgium.
Although the data cannot be separated,
it is known that imports of iron ore, non-
ferrous metals, and fuels were essential to
supply Luxembourg’s mineral processing
industries. Products of the iron and steel
industry were the principal commodities
exported from the country.

COMMODITY REVIEW

Metals.—Iron and Steel.—The iron and
steel industry was by far the most impor-
tant segment of the country’s minerals
industry in 1968. The industry employed
about 47 percent of all wage earners and
was one of the most important factors
influencing the overall economic activity
of the country.

Reserves of iron ore amounted to about
200 million tons_at the beginning of 1967
and the deposits covered an area equal to
approximately 1.4 percent of the country’s
total surface. Iron ore production was con-
fined to the southern part of Luxembourg.
The metal content of ore was low and
varied between 20 and 33 percent, averag-
ing about 28 percent.

There were 13 mines in operation of
which nine were open pit and four were
underground. Production of iron ore re-
mained roughly at the same level as in
1967 and totaled 6.4 million tons. Domestic
output was inadequate to cover demand and
imports of iron ore, mostly from France,
were essential for the operation of the
steel industry.

Steel production totaled 4.8 million tons
in 1968, an increase of about 7 percent
over that of 1967. The steel producers

2 Owned jointly by British Petroleum (BP) and
Petrofina.
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Table 4.—Luxembourg: Production of mineral commodities

(Thousand metric tons unless otherwise specified)
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Commodity 1964 1965 1966 1967 1968 o
METALS
Iron ore and concentrate. oo cccooococceccccccaaan 6,315 6,528 6,304 6,400
Pig iron (including blast furnace ferroalloys) 4,145 3,962 3,963 4,000
Steel ingots and castings. - - - cccccacoccmcaccooooo - ,585 ,390 4,481 4,800
Semimanufactures. oo meccccmemeeceeen 3,602 3,449 3,531 NA
NONMETALS
Cement, hydraulic. . ... oo 222 212 183 NA
Gypsum, and anhydrite, crude.. 7 5 6 11 NA
Lime, hydrated _ __ __ oo 2 1 1 ... NA
Fertilizers, manufactured: Phosphatic:
Thomas slag, gross weight_ _ . cocaaaoa . 818 837 77 e 750 730
Other (P20 content) - - - o oo 125 e 127 €127 120 110
Quartz, quartzite and glass sand._thousand cubic meters. .. 24 27 36 27 25
Stone, sand and gravel, n.e.s.:
Molding sand _ - oo ciccecacecccaan 40 40 22 28 24
ne:
Building stone:
Rough cut...__... thousand cubic meters. . 49 48 30 *25 20
Facing. - cee.-. thousand square meters.. 5 9 o8 .6 5
Cut stone:
Crude.__.______.._ thousand cubic meters. - 1 1 1 1 1
gstone........ th d square meters.. 3 4 NA NA NA
Crushed rock. _thousand cubic meters. . 468 441 162 e 160 150
Dolomite... 254 225 168 171 170
Limestone._. 36 27 51 30 28
Paving blocks___..... 70 50 44 ¢35 33
MINERAL FUELS AND R!
Coke, gas plant______ 28 13 e10 10 10
Manufactured gas. million cubic meters_. 24 26 25 25 24

¢ Estimate. NA Not available.

operated 23 to 25 blast furnaces, seven

ARBED (Acieries Reunies de Burback-

steel plants, and six rolling mills. Thomas Eich-Dudelange, Société Anonime, Luxem-
steel accounted for about 85 percent of bourg) was the largest iron and steel pro-

total production and oxygen converter ducer in the country during 1968.

Other Minerals—Domestic production
of minerals other than iron ore was small
and consisted of nonmetallics only.

steel for about 13 percent; the rest was
electric steel.
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The Mineral Industry of Bolivia

By Robert A. Whitman!

Bolivian mineral production was slightly
lower in 1968 than in 1967, but export
earnings increased about 6 percent. Tin
remained the dominant mineral. In 1968,
the mineral industry, including petroleum,
accounted for about 95 percent of the total
value of all commodity exports, with tin
accounting for two-thirds of the nonfuel
minerals value and over one-half of the
total export earnings. The petroleum sector
was second in foreign exchange earned and
in the number of persons employed.

Although the semiautonomous, state-
owned Corporacién Minera de Bolivia
(COMIBOL) was free of work stoppages
from strikes during the year,. this was
mainly the result of rigid control by the
army and police units. Through increased
productivity and layoffs of nonproductive
personnel, COMIBOL reduced the average
cost of mining a pound of tin to about
5 cents below the average 1968 world
market price. COMIBOL reportedly paid
taxes of around $900,000 to the Bolivian
Government during 1968.

With the enactment in April of Supreme
Decree No. 08341, Bolivia’s petroleum code
was canceled. The code’s liberal terms had
been responsible for attracting the foreign

investment to support exploration which
resulted in the growth of the petroleum
industry since 1956. After the code became
effective in 1955, over a dozen oil com-
panies entered into agreements for ex-
ploration in 1956. Supreme Decree No.
08341 prevents further concessions for
either exploration or exploitation except by
direct negotiation with the Executive
Power. T'he decree also states that com-
panies will be expected to offer to the
Bolivian Government substantially better
conditions than those of the superseded
code. No new petroleum code is expected
to be introduced until late 1969. A transla-
tion of the decree is given in the Petroleum
and Natural Gas section.

In December the National Congress
passed a bill permitting the Caja de
Pensiones y Jubilaciénes Militares (CPJM)
to develop its sulfur and other mineral
deposits through joint operating or mixed
enterprise contracts with either private
national or foreign companies. Although
CPJM must retain majority control, this
is an important departure from the general
law prohibiting any foreigners from operat-
ing in a zone within 50 kilometers of the
borders.

PRODUCTION

Production of most metals except zinc
gained slightly. Silver production gained
15 percent while that of gold was up
24 percent. One company announced the
stockpiling of 33,000 ounces of gold await-
ing improvement in the world market price.
The production of sulfur, as measured by
exports, dropped about 28 percent appar-

ently because some firms withdrew from
the association of sulfur producers to await
higher world prices. Production of natural
gas increased about 7 percent but there was
little change in the production of crude
petroleum or refinery products.

1 Physical scientist, Division of International
Activities.
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Table 1.—Bolivia: Approximate production of mineral commodities
(Metric tons unless otherwise specified)

Commodity 1964 1965 1966 1967 1968 »
METALS !
Antimony:
Mine output, metal content 2______________ 9,658 9,628 10,667 11,276 11,117
Metal 3 ___ o _____ S 38 6 27 8 62
Beryllium, beryl concentrate,s_____ gross weight__ 30 ol el el 1
Bismuth, mine output, metal content_ __________ 272 272 449 502 575
Cadmium, mine output, metal content
kilograms__. ________ 5,740 2,400 NA NA
Copper, mine output, metal content____________ 4,734 4,736 5,827 6,087 6,924
I(Eg; , mine output, metal content._troy ounces.. 128,576 94,314 86,982 55,069 68,266
Mine output, metal content________________ 16,954 17,249 20,620 19,973 22,825
Metal, including secondary . _______________ 461 936 1,130 237 NA
Mercury, mine output, metal content
76-pound flasks_ . 432 52 4 3100 134
Silver, mine output, metal content
- thousand troy ounces._ 4,617 3,987 4,919 4,515 5,180
in:
Mine put, metal content _long tons__ 24,819 23,036 25,626 26,890 28,576
Metal, including secondary_ ___._____ do__.._ 3,610 8,415 1,062 800 _._______
Tungsten, mine output, metal content_ 55 866 1,253 1,588 1,811
Zinc, mine output, metal content___ .. _________ 9,592 13,607 16,008 16,754 11,785
NONMETALS
Asbestos_ _ . 4139 4178 26 4 1
Cement, hydraulic_ . ____..______ 64 60 60 62 71
Gypsum and anhydrite, crude 3 700 475 1,960 1,100 1,600
Salt, all types 3________________ 3,563 13,825 11,223 4,445
Sulfur, elemental 3.___________________________ 10,806 9,455 r 58,457 49,812 35,429
MINERAL FUELS AND RELATED MATERIALS
Gas, natural, gross production
million cubie feet__ 54,145 8,108 12,033 80,465 82,679
Natural gas liquids:
Natural gasoline________._ 42-gallon barrels. - 64,321 54,605 68,861 65,661 NA
Liquefied petroleum gas__ . ._________ do.__._ NA NA 273 8,142 NA
Petroleum:
Crude oil _______ thousand 42-gallon barrels. . 3,290 3,357 6,085 14,527 14,991
Refinery products:
Gasoline, motor r1,126 1,182 1,352 1,507 1,652
Kerosine - 467 512 571 653 696
Distillate fuel oil - 506 596 615 752 624
Residual fuel oil d 790 819 863 792 1,020
Other_. .. 18 65 16 33 35

» Preliminary. r Revised. NA Not available.

1 COMIBOL production plus exports by small and medium mines and smelters unless otherwise noted.

2 Mine output, metal content. Derived figure is a total of metal content of ores and concentrates exported
without further pr ing plus metal recovered in various metallurgical processes during year indicated.

3 Exports by small and medium mines.

4 Purchases by Banco Minero.

® Commercial production, processed for domestic fuel and for export.

TRADE

Bolivia may have had a slightly favorable

balance of trade in 1968. Preliminary Value (million dollars)

figures showed a gain in the value of Mineral Total
. o1ye commodity commodity
mineral exports of about $7.6 million for trade trade

1968 over 1967 totals and a gain for petro-
leum exports of about $600,000. Metallic

. . . 125 132
minerals continued to dominate the export 132 150
131 166

trade with tin still the leading mineral.

There was a slightly small uantity of 1965 o ______ 18 134
ere was a slightly s er q y 1965- 18 134

crude petroleum exported and no gas was 15 151
exported in 1968. +107 -2
The relation of mineral trade to total +115 +12
+116 +15

trade for 1966 and 1967 is tabulated below:
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Table 2.—Bolivia: Exports of
mineral commodities

(Metric tons unless otherwise specified)

Commodity 1966 1967
METALS
Antimony:
Ore and concentrate.____.... 10,640 11,468
Metal, including alloys, all
forms__ .. _____ 27
Bismuth, ore and concentrate____ 378 531
Cadmium metal, including alloys,
all forms 2 ..
Columbium and
concentrate._ .. 4 .
Copper, ore and concentrate____ 5,702 6,342
Gold, ore and concentrate
troy ounces_._ 16,236 1,157
Lead:
Ore and concentrate___...___ * 20,133 19,937
Metal, including alloys,
forms__ . _____._______ r1,129 351
Mercury_______ -pound flagks__ ______ 140
Silver, ore and concentrate
thousand troy ounces-. 5,124 4,518

Tin:
Ore and concentrate

long tons__. 24,761 25,941
Metal, including alloys, all
forms_________ long tons_. 1,061 1,038
t ore and trate 1. 2,633 3,251
Zine, ore and concentrate__._ _ 16,702 16,697
NONMETALS
Asbestos_..________
Gypsum and plaster- 1,960 1,390
Salt and brines____________ 13,1561 4,784
Sulfur, elemental, all forms___.____ 58,457 49,312
MINERAL FUELS AND
RELATED MATERIALS
Gas, hydrocarbon
million cubie feet._ _ 519 303
Petroleum, crude
thousand 42-gallon barrels.. 2,027 10,521

r Revised.

160 percent WOs equivalent.

Source: Secretaria Técnica de Planificacién, Direc-
cibn General de Estadistica y Censos. Boletin
Estadistico, 1967, No. 98.

127

Table 3.—Bolivia: Imports of
mineral commodities

(Metric tons unless otherwise specified)

Commodity 1966 1967
METALS
Aluminum metal, including alloys,
allforms_____________________ 973 907
Copper metal, including alloys, all
forms__ _ ... 367 412
Iron and steel, all forms_________ 44,820 53,085
Lead metal, including alloys, all
forms_ . _________ 15 8
Magnesium metal, including alloys,
all forms_____________________ 3 2
Nickel metal, including alloys, all
forms__ ____________.________ 5 8
Tin metal, including alloys, all
orms_ ____________ long tons__ 6 3
Zinc metal, including alloys, all
forms_ _ _ __ . ______ 87 79
Other:
Ashes and residues containing
nonferrous metals.._______ 22 33
Metals, including alloys, all
forms___ ________________ 11 7
NONMETALS
Fertilizer materials_.____________ 3,861 7,898

Other nonmetals, n.e.s.: Crude .. 15,822 21,277
MINERAL FUELS AND
RELATED MATERIALS -

Coal and coke, including briquets. 797 1,102

Petroleum refinery products:

14,664 13,461
83 NA

22 NA

188 12

10,941 7,804

NA Not available.
1 Salt, sulfur, gypsum, lime, cement, earths, and
stone not separately identified.

COMMODITY REVIEW

METALS

Tin.—Over $2 million worth of machin-
ery was delivered from West Germany to
the construction site of the tin smelter at
Vinto, near Oruro. Kléckner Industrie
Anlagen (Kléckner), of West Germany,
is building the smelter as contractor for
the Empresa Nacional de Fundiciones
(ENAF), the entity established by the
Bolivian Government to build and operate
smelters. Buildings for the first stage of
the complex are about 50 percent com-
pleted. In the first stage, smelter capacity
is estimated at 7,500 tons of electrolytic
tin and 700 tons of industrial tin alloys.
Of the $9.3 million required for construc-
tion, about $1.6 million is available from
a Tin Buffer Stock refund, about $3.6
million through credit by Kléckner, and

the remaining $4.1 million must be pro-
vided by the Bolivian Government. In
addition, an estimated $7.6 million work-
ing capital will be needed for efficient
utilization of the installed smelter capac-
ity. Of this amount, concentrate suppliers
are expected, by accepting delayed pay-
ment, to furnish about $1.5 million, metal
buyers, by advancing 80 percent of the
purchased metal value, to provide over
$2 million, which will leave another $4
million for the Government of Bolivia to
finance from other sources.

Volatilization studies by the Institute of
Mining and Metallurgy Research at the
small ENAF smelter which COMIBOL
rented in 1967 were encouraging enough
for COMIBOL to rent the Pero smelter
to conduct additional pilot-plant-scale
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studies in 1968. No results have been
published.

COMIBOL selected Head Wrightson
Process Engineering to carry out an engi-
neering feasibility and design study for a
plant to beneficiate low-grade concentrates.
It is expected that increased recovery will
be achieved by mechanical, chemical, and
pyrometallurgical processes. High-grade tin
concentrate, sulfuric acid, metallic silver,
bismuth, and copper would be produced.

The Bolivian Government decided to
permanently control all tin exports to
guarantee compliance with the export
quotas of the International Tin Council.

The International Tin Council held a
meeting in La Paz in April. Roberto
Querejazu Calvo, Bolivian Ambassador to
the United Kingdom, was elected first vice
president of the Council, representing pro-
ducer countries. On the basis of 1967 pro-
duction, Bolivia’s voting power increased
from 175 to 178.

COMIBOL plans to expand ‘production
into minerals other than tin, hoping to
change the present predominance of tin
(60 percent of mineral production) to only
40 percent. As a start, it plans to increase
silver production at various mines known to
contain high silver values in the ore. It is
possible that the unprofitable San José tin
mine at Oruro could be converted to silver
production.

During 1968 the program for reducing
excess personnel proceeded satisfactorily.
Total employment was reduced during the
year from about 22,500 to 20,900 or 7
percent.

Table 4.—Bolivia: Exports of tin by groups

(Long tons of contained tin)

Group 1966 1967 1968 r

Tin contained in concen-
trates:
Corporacion Minera de
Bolivia (COMIBOL)_. 17,263 17,377 18,520
Medium-size mines_____ 4,562 5,328 6,674
Banco Minero.._______ 2,935 3,234 3,751
Smelter products (refined
metal and solder): ENAF
and Fundicién de Estafio
de Oruro.—oo__________ 1,062 1,038 _____

Total..____________ 25,822 26,977 28,945

P Preliminary.

NONMETALS

Cement.—Boliviana de Cemento, S.A.,
placed a $2 million order for equipment
and services to expand its plant at Viacha
from 100 to 200 tons per day. This is
thought to be the highest cement plant in
the world at 12,800 feet above sea level,
and the equipment has to be designed to
compensate for the altitude.

MINERAL FUELS

Petroleum and Natural Gas.—Produc-
tion of crude petroleum increased about
3 percent, the additional output coming
principally from the Tatarenda and Mon-
teagudo fields of Yacimientos Petroliferos
Fiscales Bolivianos (YPFB), and the
Caranda field of the Bolivian Gulf Oil Co.
(BOGOC). YPFB increased production by
over 14 percent in 1968 as increases from
Tatarenda and Monteagudo more than
offset a loss from the Camiri field. Crude
petroleum production by BOGOC increased
less than 1 percent in 1968, and its exports
of crude petroleum through Arica, Chile,
declined about 1 percent. This decline in
exports was due to reduced production
from the Colpa field, and also to the failure
of two oil tankers to appear at the Arica
terminal as scheduled.

There was a 7-percent increase in gas
production in Bolivia, all coming from pro-
duction by BOGOC. This firm produced
23.7 billion cubic feet of gas representing
nearly three-fourths of all Bolivian produc-
tion. At present, about 47 percent of the
gas is flared, and most of the rest is used
for injection to maintain field pressures.
BOGOC is building a gas/oil separation
facility at the Rio Grande field to be com-
pleted in 1969 with daily output capacity
of about 12,000 barrels of oil and 170 mil-
lion cubic feet of gas. The gas will be used
for injection at 4,500 pounds per square
inch and later for .ule to Argentina.
YPFB’s production of gas declined about
1 billion cubic feet in 1968 from all fields.
Most of the production was used for
injection.

Gas production will become more impor-
tant to Bolivia with the start of sales to
Argentina. Over 1,000 billion cubic feet
of gas will be sold under a 20-year contract
signed on July 23 by BOGOC awd YPFB
for Bolivia and Gas del Estadv for Argen-
tina. The agreement calls for about 141
million cubic feet of gas per day for the

SN
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first 7 years and about 159 million cubic
feet per day for the balance of the con-
tract. This contract should bring an esti-
mated gross revenue of $13 million an-
nually. A Delaware corporation owned
jointly by BOGOC and YPFB will own
a gas transmission line to be built between
the Colpa-Caranda fields and the Bolivian
border town of Pocitos. YPFB will manage
the pipeline. The gas furnished by BOGOC
will probably come from the Colpa and
Rio Grande fields while the share con-
tributed by YPFB will come from that
produced in the Naranjillos and Mon-
teagudo fields.

The two companies active in drilling,
YPFB and BOGOC, drilled 436,422 feet
of oil wells in Bolivia in 1968. This was
about 60 percent more footage and 25
more wells than in 1967. There were 28
exploratory wells drilled (11 producing
crude oil, 4 with gas, and 13 dry holes).
Of the 38 development wells drilled, 28
brought in crude oil' and 10 holes were
dry. About 25 percent of the total footage
for BOGOC and about 83 percent of
YPFB’s footage was exploratory.

BOGOC discovered a new gasfield north
of Santa Cruz in the Bolpecor concession
which, although not expected to be fully
developed before 1971, may become the
most important in Bolivia. BOGOC and
the Bolivian Atlantic Co. (BAC), which
had sole ownership of Bolpecor, signed an
agreement in June 1965 by which BOGOC
would acquire 50 percent of the Bolpecor
concession if it completed two wells before
November 1968. Approval for the change
in ownership did not come from the Gov-
ernment of Bolivia until July 1968. BOGOC
drilled the first well, Palacio No. 1, a dry
hole with promising indications, by the end
of September and Yapacani No. 1 by the
end of October. About 200 feet of gas-
bearing sands in the latter were evaluated,
and large gas reserves were indicated.
BOGOC had a geologic field party work-
ing in the Altiplano and a seismic crew
working in eastern Bolivia during 1968.

YPFB’s well, Monteagudo No. 7, which
had blown out and caught fire in December
1967, was brought under control in June
1968, and the field was producing about
4,000 barrels per day by yearend. The
new oil from the Monteagudo field plus
the doubling of the production from the
Tataranda field, starts YPFB crude pro-
duction on an upward trend. These new
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discoveries counteract the loss from the
Madrejones field (jointly owned with the
Bolivian Oil Co.) which has had rapidly
diminishing production in recent years and
ceased production altogether beginning
with 1968. YPFB is the only operator of
oil refineries in Bolivia. The amount of
crude oil treated by its seven refineries in-
creased about 11 percent from 3.8 million
barrels in 1967 to 4.2 million barrels in
1968. The principal refinery products are
shown in table 1.

An absorption plant with the capacity
to treat 15 million cubic feet of gas per day
and produce 41 metric tons of liquefied
petroleum gas (LPG) per day was com-
pleted by the Howe Baker Engineering Co.
in Camiri in November 1968. Although con-
sumption in Bolivia of LPG is only about
7 tons per day, negotiations were initiated
to sell the rest to Argentina.

Bolivia’s first petrochemical plant will
be built in Santa Cruz according to an
agreement reached with an international
consortium from Mexico, Spain, and the
Bahamas. The planned daily output of the
principal products will be 90 tons of am-
monia, 150 tons of nitric acid, and 200
tons of ammonium nitrate. The cost of the
plant is estimated at $10.9 million, to be
financed by the contractors, who will prob-
ably purchase most of the equipment in
Western Europe.

Over 90 percent of the employees of
BOGOC and its contractors in Bolivia (722
out of 789 total employees) are Bolivian
nationals. YPFB probably employed be-
tween 4,500 and 5,000 people in 1968.
The petroleum industry is the second
largest employer in Bolivia.

Since June 1968, BOGOC no longer
receives a depletion allowance, thus in-
creasing the taxes paid to the Government
of Bolivia in 1968 by $2.1 million to about
$8 million. BOGOC also paid the Depart-
ment of Santa Cruz about $2.5 million
in royalties in 1968.

The most important legislation relating
to petroleum in 1968 was contained in
Supreme Decree No. 08341 of April 17,
1968, which nullified the Petroleum Code
passed in 1955. A translation of the six
articles of the decree follows:

Article (1)—Starting on the above
date no more petroleum concessions
will be granted under the norms de-
scribed in the Petroleum Code. The
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Direccién General de Petréleo will
order the immediate return of all re-
quests for concessions that were being
transacted

Article (2)- -Petroleum concessions to
foreign or national companies granted
before April 17, 1968 will continue to
be governed by the conditions under
which the companies leased the con-
cessions. However, this does not im-
pede the G.O.B. from carrying on
direct negotiations with the com-
panies to improve the participation of
the state.

Article (3)—A special commission is
created composed of the representatives
of all the agencies which form the
National Petroleum and Petrochemical
Council with the objective of studying
the reforms which must be made in
the new petroleum code. This study
will be submitted to the Congress for
its consideration.

Article (4)—While these reforms are
being studied and previous to their
approval by Congress, those national
or foreign companies who want to
invest in exploration, exploitation, dis-
tribution, or commercialization of hy-
drocarbons may do so through direct
agreements with the Executive Powers
of the G.O.B. but these companies
must contemplate offering the G.O.B.
conditions substantially better to the
state than those offered by the Petro-
leum Code.

Article (5)—The Ministry of Economy
is immediately authorized to seek in
international credit institutions the
financial resources necessary for the
capitalization of Yacimientos Petro-
liferos Fiscales Bolivianos (YPFB).
Article (6)—YPFB is authorized to
dynamically explore for oil or gas
directly or through operational joint
venture contracts. The contracts should
be approved by the National Petro-
leum Council.

Most of the companies who obtained ex-
ploration concessions in 1956 were unable
to justify continued investment under the
liberal Petroleum Code of 1955, so it is
doubtful if many will desire to return
under a new code which, by reducing
profits, will lessen their chance of amortiz-
ing their investment.

Other legislation in 1968 simply ratified
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actions taken by YPFB or BOGOC in their
regular business. For example, Supreme
Resolutions 145,503 through 145,517 leased
to YPFB various quantities of land in the
departments of Oruro, Santa Cruz, La Paz,
Cochabamba, and Chuquisaca for hydro-
carbon exploration. The total concession
area for YPFB was increased to 12,462,270
hectares compared with 11,245,208 hec-
tares in 1967. BOGOC reduced its con-
cession area to 1,441,688 hectares or 2.82
percent of the total held in Bolivia. Supreme
Decree No. 08416 authorized YPFB to
sign a contract with BOGOC to sell gas to
Argentina.

Table 5.—Bolivia: Crude petroleum
production by company and field

(Thousand 42-gallon barrels)

Company and field 1967 1968
Yacimientos Petroliferos Fiscales
Bolivianos:
amiri_ ____.______________ 1,930 1,496
Tatarenda___ 457 884
Monteagudo_ . ... _____.___ ______ 438
El Toro____. 109 116
Bermejo__..._ 10 9
Camatindi___ 47 42
Buena Vista 24 16
Tigre_._.. 4 16
Guairuy._____ 46 12
Stapirenda.__ 11 9
San Alberto 1 4
____________________ 2,787 8,128
Bollvum 011 Co.: Madrejones._..._ 15 ...

Bolivian Gulf Oil Co.: Caranda-
Colpa-Rio Grande.. _._________

Grand total _._____._._____

Table 6.—Bolivia: Consumption® of
petroleum refinery products

(Thousand 42-gallon barrels)

Product 1967 1968
Gasoline, aviation 2112 NA
Gasoline, motor.___ 1,358 1,505
Kerosine 590 652
Diesel oil - 369 439
Fuel oil__ 724 759
Lubricants 33 36

NA Not available.

! Figures refer to actual civilian and military con-
sumption through sales to consumer, and including
YPFB consumption.

2 Imports.



The Mineral Industry of Brazil

By F. W. Wessel !

The mineral industry of Brazil had a
third consecutive year of generally active
and expanding production. Major gains
were established in output of iron and steel,
aluminum, manganese and tungsten ores,
beryl, pyrochlore, asbestos, cement, and
crude oil. Modest increases were recorded
in iron ore, nickel, gold, ilmenite, and
coal. One of Brazil’'s two zinc smelters
overcame technical difficulties and began
quantity production. Salt, a weak point in
1967, was produced in 1968 in quantity
sufficient to supply national requirements.

Gross national product (GNP) in 1967
(the most recent year for which data are
available) was US$18.2 billion.* The value
of mineral production for that year was
$432 million of which almost exactly $100
million was contributed by petroleum. In
percent, all minerals represent 2.37 of the
GNP, of which petroleum alone accounts
for 0.55. Similar percentages for 1966 were
2.13 and 0.42, respectively. Sufficient data
were not available to develop figures for
1968, but the GNP-mineral industry pro-
portion will probably remain fairly constant.

Early in the year, Decree-Law 348 gave
to the Conselho de Seguranga Nacional
(National Security Council) the responsi-
bility to study problems affecting national
security. Specifically included are the fields
of mineral resource development, steel
metallurgy, nuclear energy, and petroleum.

Decree 62837, issued in June, transferred
to the Naval Ministry the authority to
approve scientific missions in Brazil’s off-
shore waters.

At midyear the Roraima project was
inaugurated. A cartographic base will be
established after aerophotography; the
preparation of basic maps will follow.
Geochemical prospecting will be applied to

promising areas of the Territory of
Roraima.
The Government obtained from the

World Bank a loan of $26 million, to
finance 268 miles of highway construction
in Rio Grande do Sul, Santa Catarina,
Paran4, and Minas Gerais.

The first stage of a 160-megawatt ther-
mal powerplant at Santa Cruz, Guanabara,
was inaugurated in May.

PRODUCTION

The year 1968 saw further increases in
mineral production in most sectors of the
industry. Iron ore and manganese ore, the
large export items, gained 9 and 50 per-
cent, respectively. Aluminum ingot pro-
duction was 40 percent greater than in
1967, and beryl, pyrochlore, and ilmenite
showed substantial gains. Among the non-
metals, cement production was 14 percent
greater; salt production showed the effect
of favorable weather conditions, and
asbestos output substantially increased.
Production of barite and phosphatic fer-
tilizers declined. Crude oil production

gained 9.5 percent, and output of market-
able coal rose 3 percent.

Production of both steel ingot and semi-
manufactures was 20 percent greater than
in the previous year. Major factors in the
demand were heavy construction and the
automotive industry; the situation was
materially aided by the Government’s
liberalization of pricing policy. Government-
owned steel plants produced 57 percent of
Brazil’s iron and steel in 1968.

1 Physical scientist, Division of International
Activities.

2 Converted at the yearend exchange rate of
NCr$3.22=US$1.
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Table 1.—Brazil: Production of mineral commodities

(Metric tons unless otherwise specified)

Commodity 1964 1965 1966 1967 1968 »
METALS
Aluminum:
Bauxite, gross weight 131,650 155,968 r 249,931 r 302,853 e 306,000
Alumina____ 50,921 r 55,835 68,254 r 86,943 e 83,000
Metal, prim 26,640 30,407 26,886 r 29,701 © 41,470
Antimony, metal 2 NA 164 112 59 ’102
Arsenic, white___ 188 256 r 320 222 312
Beryl concentrate, gross 1,421 1,118 4796 1,810 2,078
Chromite, gross welght e 59,440 r 82,000 r 24,200 4 15 000 15 500
Columbium and tantalum, ore and concen-
trate, gross weight:
Columbite 3. ______________ 11 40 59 r 102 63
Tantalite 3__ 82 165 160 r 205 272
Pyrochlore 823 1,196 4,775 4,626 4,999
Copper:
Mine output, metal content e_________ 2,000 r 2,275 2,150 r 2,150 NA
Metal, blister e 6____________________ r 3,300 r 8,650 r 3,500 r 3,500 NA
Gold, metal 7_______ thousand troy ounces. . 1 155 168 172 e 183
Iron and steel:
Iron ore and concentrate
thousand tons_. 16,962 r 20,754 23,254 r 22,298 e 24,200
Pig iron, excluding ferroalloys...do_ ... r 2,449 r2,341 r 2,925 r 3,057 . 8,372
Ferroalloys:
Ferromanganese.._ ... ..._.__. 19,063 26,390 31,314 31,308 812,370
Ferrosilicon-....._ 13,688 10,041 13,552 15,625 86,897
Ferrochromium. _ ,451 2,025 2,995 1,665 93,642
Ferrocolumbium_ - 18 276 459 528 1,144
Ferronickel . .___ 3,293 8,704 3,791 4,098 4,119
Silicomanganese. - 5,689 9,114 6,009 4,726 84,697
ther. . 115 29 172 118 NA
Steel, excluding castings
thousand tons__ 3,016 2,988 r 3,782 r 3,696 4,436
L dSteel, semimanufactures-.._.___ [ J—. 2,422 2,161 r 2,699 r 2,848 3,425
ead:
Mine output, metal content_ ... ___.. e 14,700 e 22,500 22,637 23,422 27,080
Metal, primary. . ____ 13,079 9,665 17,177 17,234 16,167
Manganese, ore and concentrate (market-
N 'alb;lel) gross weight_______ thousand tons._. 973 985 1,022 941 1,426
ickel:
Mine output, metal content.....____.. 1,290 1,303 1,238 1,224 1,240
Ferroalloy, nickel content._ .. ... r1,103 1,114 r 1,070 1,071 1,076
Rare-earth metals, monazite concentrate,
gross weight_ _ ________________________ 665 597 746 1,079 1,691
%i_lver, metal .._____ thousand troy ounces. - 314 228 222 225. 464
in:
Mine output, metal content ¢
long tons.._ 790 1,810 1,855 1,600 2,240
Metal, primary ... _._ do-_._ 1,731 1,753 1,545 1,415 1,251
Titanium:
Ilmenite concentrate, gross weight.___... 8,271 r9,764 13,535 14,967 17,881
Rutile concentrate, gross weight...___. 286 r 315 34 28 114
Tungsten, mine output, metal (W) con-
tent 0 e cmccmeaao 182 182 224 289 435
Zine, metal . o il e r 49 1,344 1,792 ° 4,800
Zirconium, concentrate, gross weight:
AMCON - o e e ceea 1,756 1,156 1,954 2,162 2,312
Other. - o e 516 493 € 495 e 500 485
NONMETALS
Abrasives, natural, n.e.s., emery and co-
NA NA r1,683 r 1,820 2,110
1,300 1,092 1,651 1,356 4,360
33,537 64,360 540,228 554,497 43,066
5,564 5,577 6,046 6,405 7,281
175 175 150 160 160
Industrial ... ___ do__.. 175 175 150 160 160
Total . oo do_.__ 350 350 300 320 320
Fertilizer materials, crude, phosphates: T
Apatite_ - _ .. 195,077 191,836 295,215 129,606 143,893
Phosphate rock_ - ____._____._.______ 51,142 86,908 83,150 33,772 ,430
Fertilizer materials, manufactured, nitroge-
nous, nitrogen content— - - .. 22,503 e 43,000 ¢ 28,400 e 28,500 34,733
Graphite, all grades.....__.___ e1,150 1,172 1,277 2,896 2,260
Gypsum and anhydrite, crude 84,405 72,538 80,223 71,450 NA

See footnotes at end of table.
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Table 1.—Brazil: Production of mineral commodities *—Continued

(Metric tons unless otherwise specified)

Commodity 1964 1965 1966 1967 1968 »
NONMETALS—Continued
Lime. ool thousand tons. . 1,438 1,220 r 1,270 1,855 NA
Lithium minerals 3. _________ _..__.___ 6,815 ¢ 100 re,169 _________
Magnesite_- ... 93,740 124,642 127,071 109,253 NA
Mica, all grades_ ___ ... .______________ 31,741 32,263 1,018 ©1,100 NA
Precious and semiprecious stone, except
diamond:
Agate,rough 8. _____ . . _____.___ 388 446 596 471 571
Other stones, uncut 3. _ ___._._______ 405 304 464 340 2386
Other stones, cut 3___ --kilograms. . 10 189 606 161 197
Cutting 3. .. 270 458 246 270 205
Quartz, crystal, all grades *______________. 1,685 2,119 3,254 3,407 e 2,400
Salt, marine. . .. _..__ thousand tons. . 754 1,200 r 1,441 1,040 1,536
Stone, sand and gravel, n.e.s.:
Dimension stone, marble_____________ 50,952 46,500 41,228 41,882 NA
Crushed and broi:en, dolomite 15 330,387 223,209 200,530 224,972 NA
Sulfur, elemental, byproduct NA 5,022 5,918 6,210 6,925
Tale, soapstone, pyrophyllit: 48,115 57,648 ¢ 59,000 NA N.
Vermiculite.. .o ... ________ NA NA 400 218 2,471
MINERAL FUELS AND R
Carbon blaek. -« oo o _______ 23,904 22,580 29,446 80,700 45,000
Coal, marketable, all grades
Col thousand tons._ 1,782 1,985 2,144 2,295 2,364
e: -
High-temperature. . cocoooo... do.... 912 909 1,240 r 1,318 1,407
G Gas-house_ ... _____.____.___ do.... e 280 219 224 205 198
as:
Manufactured, all types
million cubic feet. . NA 12,633 12,828 13,118 12,718
Natural, gross withdrawal__.___ do-___ 18,777 24,125  r27,848 80,888 34,726
Petroleum:
Crude oil..thousand 42-gallon barrels. - 83,310 34,842 42,446 r 54,622 59,816
Refinery produets:
Motor gasoline. .o __ do._._ 36,536 36,5656 42,461 43,019 46,842
Naphtha 16____ NA NA NA 7 30 381
Kerosine____ 4,540 4,123 4,635 4,762 5,335
Jet fuel_______ [ S 145 1,266 2,402
Distillate fuel oil_ 23,910 22,984 28,996 ¢ 31,000 35,134
Residual fuel oil do.._.__ 89,290 85,314 38,886 ¢ 41,100 46,601
Liquefied petroleum gas....do.... 5,417 6,593 7,230 (18) 7,591
Lubricants_ . _____________ do.... 3 85  eecer e 36
Asphalt and bitumen, refinery
thousand 42-gallon barrels. - 1,288 1,817 2,467 (1) 4,167
Other salable produets, fluid
thousand 42-gallon barrels. . 1,302 1,219 1,751 11,232 2,061
¢ Estimate. p Preliminary. r Revised. NA Not available.

1 Brazil also produces molybdenite, fluorspar, feldspar, clay and shale, stone, n.e.s., sand and gravel but
production data are not available,

: i}ncludes small quantity of metal contained in antimonial lead.

xports.

¢ U.S. imports.

$ Production of Bolivia only.

¢ Includes secondary metal.
7 Officially reported and estimated. Much placer gold produced eludes statistical coverage.

¢ Production of Minas Gerais only.

9 Total for 2 producers only. .

10 Tn standard terms of reference, the estimated WOs content in metric tons is as follows: 1964, 280; 1965,
229; 1966, 282; 1967, 364; and 1968, 549.

11 Production of State of Bahia only, 1964, 1965, 1966; production from Bahia and Goias, 1967-68. Asbestos
is produced in 8 other states, but data are not available.

12 Tncludes both ore and concentrate. i

13 By far the larger part of Brazil's diamond production is not reported statistically, hence the estimates
tabulated are baserg only on very general market information.

14 Data for 1964, 1965, and 1966, taken from various editions of the Anuério Estadistico do Brasil; data for
1967 and 1968 furnished by the Sao Paulo Sindicato da Industria de Adubos e Colas.

15 Limestone and other varieties are produced, but data are not available. Limestone used to produce cement
and lime is estimated at 10 to 12 million tons annually during the tabulated period.

16 Included in “Motor gasoline” figure, 1964-66.

17 PETROBRAS only.

18 Included in “Other”.
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TRADE

Brazil’s overall trade balance in 1968
showed $1,881 million in exports, and -
$2,132 million in imports, continuing and
widening the negative balance of 1967, as
shown in the following tabulation:

Value (million dollars)
Mineral Total

commodity commodity
trade trade
191 1,695
164 1,741
183 ,6562
407 1,096
515 1,497
505 1,670

Exports of mineral commodities increased
11% percent in 1967, accounting for 11
percent of total exports. While the value
of manganese ore exports declined by al-
most half, exports of steel semimanufac-
tures, cast iron, and ferroalloys more than
made up the loss.

The excess of mineral commodity imports
over exports in 1967 was $322 million, a
decrease of 8 percent from the 1966 figure
of $351 million.

The value of mineral commodity imports
in 1967 was 2 percent less than in 1966.
Imports of crude petroleum and petroleum
refinery products—principally lubricants,
gasoline, and liquefied petroleum (LP)
gases—increased 5 and 16 percent, respec-
tively, imports of fertilizer materials were
up 7 percent, and sulfur imports gained

30 percent. Imports of major metals—steel
semimanufactures, aluminum, copper, and
zinc—were down 27 percent, coal imports
declined 23 percent, and caustic soda 22
percent.

Experience with the new (June 1966)
Brazilian trade regulations is now sufficient
to indicate their favorable effect at least
upon exports. Export licenses are no longer
needed for many commodities although the
requirement remains in force for copper,
lead, zinc, precious metals, and petroleum
products.

A decree of June 1968 gave the Customs
Policy Council authority to reduce or
waive import duties on, among other items,
capital goods for installation in basic in-
dustrial plants.

Import duties were increased on germa-
nium and selenium diodes (15 to 45 per-
cent), zinc powder and granules (30 to
40 percent), and caustic soda (32 to 50
percent, but reduced to 2 percent if im-
porter shows domestic purchase of 0.75
ton for each ton imported).

Investment of $125 million in port mod-
ernization was officially announced late in
the year. A program, to be completed at
the end of 1971, will extend facilities at
Tubarfo. A port will be built at Sepetiba
Bay, to which all of the Paraopeba iron
ores may be diverted. Work is nearing com-
pletion on the oil terminal at Sdo Sebastido
and the pipeline connections to the re-
finery at Cubatio. Special installations at
Santos to handle steel exports from Cia.
Siderargica Paulista also are substantially
complete.

Table 2.—Brazil: Exports of mineral commodities
(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal destinations, 1967
METALS
Ahmiainum: 2,27 Ui 1, Argentina 63
auxite . ... - ,270 2,230 Uruguay 1,600; en’ 0.
Oxide 16 "1 All to Netherlands.
etal:
Unwrought_. ... . .. 842 184 All to Argentina.
Semimanufactures... ———- 4 76 Mainly to Paraguay.
Beryl ore and concentrate_ - ____ ———- 706 1,810 Mainly to United States.
Chromium, ore and concentrate. .- .o.-... 50 45 All to Argentina.
Columbium and tantalum, ore and con-
centrate: .
Columbite and tantalite.eo-cccecauo. 219 806 Mainly to United States.
Pyrochlore 1. 3,870 2,725 teg States 1,430; United Kingdom

See footnote at end of table.
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Table 2.—Brazil: Exports of mineral commodities—Clontinued
(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal destinations, 1967
METALS—Continued
Iron and steel:
Ore and concentrate._thousand tons. . 12,910 14,279 West Germany 4,550; Japan 2,368.
etal:
CTAP - m oo cemccmccmme e m e 16,430 8,122 Mainly to Japan.
Pigiron__ o eieeaaao 2,000 263,731 Do.
oys:
Ferr ——- 776 810 Argentina 200.
Ferrosilicon .o ..o ._._.. 100 105 Mainly to Uruguay.
Ferrochrome.______. 38 60 All to Argentina,
Ferrocolumbium 408 481 Mainly to United States.
Ferronickel . oo o.__ 766 2,678 Japan 1,645; Mexico 546.
Primary forms, ingot--o._-- 256 -
Semimanufactures. ... 143,280 849,097 U!]x.ii.gq[ 6S?::a.tes 160,226; Argentina
,763.
Lead, ore and concentrate_ .- -o..ooo .- 5,000 ... ..
Manganese, ore and concentrate .- ... 956,558 542,017 United States 266,380; France 69,208.
Mereury e acccccaaaca 76-pound flasks._ _ 450 .
Rarc;-iearth metals, ferro- kilograms._.. 4,120 8,564 Mainly to Argentina.
um,
Tungsten:
Ore and concentrate. - -cc-coccecaaao 3840 420 Be];gi}lm-;[‘ué:embourg 185; France 115;
uligaria o
Meta}, including alloys, kilograms.. 566 5,721 Mainly to United States.
orms.
Zinc, ore and concentrate oo coeoeono-- 824 212 Bellgz)um-Luxembourg 112; Netherlands
Zirtclz‘gnium and hafnium, ore and concen- 25 86 All to Argentina.
Other 2 . cicccmmccmn—ae 7,787 681 Mainly to France.
NONMETALS
Abrasives,3 emery and corundum._....c... 581 897 Mainly to Argentina,
ASbDEStOS . — - oo ceccemcmamcccmememme  mmmmmmme 15 All to Bolivia.
Barite oo oo caeoeae- - 48,768 49,068 Trénfgg.d and Tobago 42,922; Venezuela
,146.
C to_ ———— ———— 3,689 14,269 Mainly to Bolivia.
Clays and clay products:
Crude clays, n.e.s., kaolin_ ____.oa-o_ 700 960 All to Uruguay.
Products, refractory. - - .o ceeoa- 855 928 Mainly to Paraguay.
Diamonds:
Gem, uncut and cut but unset..carats-. 13,385 15,145 Netherlands 9,660; United States 3,400.
Industrial - - e do._.. 22,130 11,970 TUnited States 5,710; Netherlands 4,475.
Fluorspar- ... .e-aueo- 25 e 3
Graphite, natural 9 Mainly to Argentina.
Magnesite. oocoeo oo eaaan 4,653 4,700 Hgggary 2,000; Argentina 1,455; France
Mica, all forms. oo oo ooemeaan 1,897 1,045 Mainly to United States.
Preci and semipr 1,070,805 610,770 Japan 208,409; West Germany 161,286;
stone.3 nited States 112,838.
Stone, sand and gravel, dimension stone:
Crude and partly worked: 5
CaleareoUsam e cccccaccccmcnaan 818 866 Mainly to Italy.
Other ccceccccmcaca- 8,438 8,495 Japan 38,284; Italy 8,160; United States
,010.
Worked o o oocoe ool 138 82 United States 53; Mexico 19.
Tale, soapstone, and pyrophyllite....__.-. 501 226 Mainly to Colombia.
Other nonmetals, n.e.s.:
Agate, roughe e e oaoo kilograms.. 596,470 471,180 Japan 166,600; West Germany 122,201;
nited States 107,351.
Lithium minerals: 3
Spodu: 100 50 All to United Kingdom.
Other-cccccccccccccccccccccae  mcecm——- 6,119 All to Japan.
Quartz crystal:
Electronic and optical grade_._-- 162 112 United States 64; Japan 22,
Other. emceccceccccciccccceaane 8,092 8,810 West Germany 778; Japan 668; United
Kingdom 644.
Slag, not metal-bearing cevccccomnas  caceae-- 5,624 Mainly to Japan., .
Otbher 2. - ———— 85 38 Colombia 15; Italy 7; Argentina 7.
MINERAL FUELS AND RELATED MATERIALS
Carbon black_ - e ococeoo oo ccececceean 18 50 All to Uruguay.
Petroleum, tho d 42-gallon barrels.. --.----- 620 All to United States.

usan
refinery products: Residual fuel oil.

1 Brazil includes pyrochlore under trade classification 237.79: Minérios Metélicos, N.E. (metalliferous ores,

not specified). Starting in 1963 most,

if not all, material exported under this eategory was pyrochlore concen-

trate. Quantities shown in this table have not been completely verified and may include small amounts of other

commodities.

2 Includes material not identified by commodity in source and commodities not listed separately in table.

3 Excludes diamond and rough agate.
Source: Estatfstica E: i

: Servico de

e Fins

ira, Comércio Exterior, 1966 and 1967.
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Table 3.—Brazil: Imports of mineral commodities

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal sources, 1967
METALS
uminum: .
?dxidel (Aluming) e e e ool r 584 463 Mainly from United States.
etal:
Unwrought _ - oo .. 39,540 28,014 Umted States 13,276, Canada 6,552;
Semimanufactures_._____._______ 1,864 1,087 France 438 West Germany 180; United
States 143,
Antimony:
Ore and concentrate. ... _.o_.___ 295 236 Bolivia 119; Republic of South Africa 60
Metal, including alloys, all forms_..._ 237 70 Mainly from Czechoslovakia.
Arsenic, trioxide and regulus..___________ r 268 637 France 28488, Sweden 282; West Ger-
many 88.
Bismuth, metal, including kilograms. . 9,781 9,685 Mainly from Mexico.
alloys, all forms.
admium, metal, including alloys, do.... 56,576 46,216 Do.
all forms.
hromium:
Chromite oo e 2,087 6,198 Mainly from Panama. !
Cob Metal, including alloys, all forms_...._ 6 22 Sweden 13; Japan 6.
obalt:
Oxide and hydroxide. ..o o_o... 47 36 U%ited Kingdom 22; Belgium-Luxem-
ourg 1
Metal mcludmg alloys, all forms._..__ 98 74 Mainly from Belgmm-Luxembourg
and tantal metal, all forms, 76 4 All from United Sta
tantalum.
Copper:
Copper sulfate._ -« coooooooeo oo 8,165 2,002 Mexico 698; United Kingdom 576;
Peru 857; Chile 248.
Metal:
SeraP - e e eem———— 2856 89 Mainly from United States.
Unwrought:
Refined, unalloyed.......... 43,196 36,437 West Germany 7,982; United States
7,631; Chile 6,625; Zambia 6,261.
ANOYS oo oo eeeeae 7 [©)] Mainly from United States.
Semimanufactures._._.____.._.___ 494 482 West Germany 244; United States 164.
Gold, metal, unworked or  troy ounces.. 514 21,606 France 7,688; United Kingdom 6,627;
partly worked. Canada 5,144
Iron and steel, metal:
310 2:1 o 72 500 All from United States.
Sponge iron, powder, and shot_ _ _...._ 914 807 Mainly from United States
Ferroalloys - - - cccecc oo 2,751 1,988 United States 321; Southern Rhodesia
807; Chile 300.
S factures. . ---- ©310,784 332,885 West Germany 69,879; Poland 69,628;
Japan 54,281.
Lead:
Oxides. - e e oe oo ccciacan 276 596 Mainly from Mexico.
Metal, including alloys, all forms_.... 5,564 6,518 Mexico 4,692; United States 1,008.
M?gnesmm metal, including alloys, all 2,817 1,985 Norway 1,025; United States 960.
orms.
Manganese:
Ore and concentrate. - ceecceccccccce ccmeceae 287 Mainly from United States.
Oxide. 686 760 Mainly from Japan.
Metal. 89 56 Japan 30; Republic of South Africa 15.
Mercury. 1,616 717 Mainly from Mexico.
Molybden
Ore and concentrate. . - -ooccceeeoan 17 44 Mainly from Canada.
Metal, including alloys, all forms._.... 12 10 Netherlands 5; United States 4.
Nickel, metal:
Scrap ............................. 27 84 All from United States.
Unwrought 476 387 Male from United Sta
Semimanufactures 404 453 Umte Sta};la 196; West Germany 124;
Platlni_um-group metals, including alloys,
troy ounces... 10,674 1,318 Mainly from United States.
....... 0---- 965 1,993 TUnited States 1,029; West Germany 836.
.................... milligrams__.  ________ 9 All from United States.
Selenium, elemental ... _._.__._ kilograms. . 7,764 3,715 Mainly from Canada.
Silicon, metal __________________________ 665 386 Sweden 155; Norway 125.
Silver, metal, includi troy - 970,662 907,710 Peru 271,802; Argentina 249,071;
alloys, all forms. Mexico 245,792.
Sodium, metal _.____________. kilograms.. . 7,385 6,527 Mainly from West Germany.
Tellurium, elemental ... o.__...___ do..-- 51 192 Mainly from United States.

See footnotes at end of table.
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Table 3.—Brazil: Imports of mineral commodities—Continued

(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal sources, 1967
METALS—Continued
Ore and concentrates_ ____ long tons._ . 283 1 All from Argentina.
Oxides_ oo e do..__ 56 51 United Kingdom 29; West Germany 22.
M;.tal, including alloys, all do._.. 4 8 TUnited States 3; Uruguay 3.
orms.
Titanium:
Ore and concentrate, rutile_ . _...... 446 1,212 Mainly from Australia
XIS - - - oo ceos 9,920 9,468 Uxilie& Kingdom 5,306; West Germany
9
Ore and concentrates, wolframite..___ 10 10 All from Peru.
Metal, including alloys, kilograms. . 5,915 5,822 Netherlands, 2,266; Umted Stabes
all forms. West German;
Uranium and thorium, isotopes value.. $3846,827 $183,363 United States $64,887 gortugal $63,860;
and compoun Canada $28,156.
r 60 88 West Germany 21; United States 10.
41,485 86,113 Peru 18, 972; Mexico 10,722.
210 338 Mainly from’ Belgium-Luxembourg.
Zirconium and hafnium, ore and co; 1,016 2,117 All from Australia.
trate.
Other 4. mmcmcmcemm————— 8 2 Mainly from United States.
NONMETALS
Abragives, natural, n.e.s.:
Pumice, emery, tripoli, ete. 494 718 Mainly from Italy.
_ Grinding flints___.__________ 210 746 Mainly from France.
...... 18,948 17,504 Mainly from Canada.
Bante ................................. 4 All from United States.
Boron materials:
Crude natural borates_._.__.._._.___ 1,180 1,957 Netherlands 1,007; Umted States 900.
Oxide and aeid-. .. ._____________ 925 981 Mainly from United S
Bromine kilograms. . 18, 701 5,847 Mainly from Israel.
Cement . oo oo 92, J921 124, /826 Colombia 483,734; Uruguay 42,660;
West Germany 17,296.
Chalk, natural - ____________________.__. 2,404 1,889 Mainly from United States.
Clays ‘and clay products:
Crude clays, n.e.s.:
8,618 5,497 United States 3,305, Argentina 2 190.
82 87 United States 25; West German:
480 919 United States 563; United Kingdom '306.
Other 439 856 Mainly from United States
Produets, refractory_ _ - oe_eooo_._ 5,890 6,915 Do.
Cryolite, natural ____________________._.. 1,093 1,139 Mainly ‘from Greenland.
Diatomite and other infusorial earths.._.. 2,025 1,887 Mainly from United States.
Feldspar_ _ e ceeee e 65 Switzerland 3; Uruguay 2.
Fertc a materials:
TU
Nitro; enous, nitrates, natural._.. 46,789 36,877 All from Chile.
M l‘zposp &lc, phosphate rock..._.. 112,199 225,844 Mainly from United States.
anufacture
itrog . - 261,842 850,272 West Germany 116,117; Italy 70,415;
Netherlands 52,087 ; United States
46,764,
Phosghatlc'
homas slag. oo 6,153 6,991 Mainly from Belg'mm-Luxembourg
62,257 103,598 Mainly from United S
P 152,691 226,890 France 48,185; United States 42,585;
Israel 41,8438; West Germany 36,028.
Other, including mixed___.______ 199 267 West Germany 141; Japan 125
Fluorspar. el meeoan 26 Switzerland 18; U
Graphite, natural ....__ 126 168 United States 123; t Germany 30.
Gypsum and plasters._ . 2,046 1,244 Mainly from Bolivia.
Yodine_ ..o . ... i 22,891 18,911 Chile 9,500; Argentma 4,600; Belgium-
Luxembourg 2,362.
ica
Crudg, including splittings do.... 1,794 100 All from United States.
and waste.
Worked _ _ oo ceeeoacaa do.... 22,490 22,287 SwFi‘il;.zerland 9,825; United States 7,977;
ance
Phosphorus, elemental . ___._____________ 180 86 Japan 28; United Kingdom 28.
Plglxniednts, mineral, including processed iron 14 8 Mainly from West Germany.
oxides.
Pyrite, gross weight 4 All from United States.

See footnotes at end of table.
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Table 3.—Brazil: Imports of mineral commodities—Continued
(Metric tons unless otherwise specified)

Commodity 1966 1967 Principal sources, 1967
NONMETALS—Continued
Salte e ca e c—ce—— 197,268 49,098 Bahama.s 25,000; West Germany 10,300;
United States 10,142,
Sodium and potassium compounds, n.e
Caustic soda-... 149,396 127,848 Umted Sta]é:le:g 54,653 Franee 16,515;
dom 1
Caustic potash_.._ 1,410 991 Unwsed States 544; Franoe 172; Italy
Soda ash__.___._ 2 2,001 Poland 1,000; United Kingdom 1,000.
Sodium sulfate 14,284 14,691 Mexico 8,247; East Germany 6,109,
Stone, sand and gravel:
Dunensxon stone, marble____________ 29 85 Mainly from Italy.
Dol - - 56 112 Do.
Sulfur, elemental, all forms_ ___._________ 167,612 205,008 Mainly from United States.
Tale, soapstone, and pyrophyllite.—_. ... . -... 81 Mainly from Norway.
Other ................................ 3 8 Mainly from United States.
NERAL FUELS AND RELATED MATERIALS
Carbon black - oo 4,782 5,866 Ar%;ntiina 2, 119 United States 1,439;
est German!
Coal, all grades, including briquets_ . ___ 1,744,425 1,537,475 Mainly from Umted States.
Coke and semicoke . - oo ocooo oo 57,84 48,501 Mainly from West Germany.
Gas, hydro- thousand 42-gallon barrels. . 2,861 8,291 Mainly from Venezuela.
carbon, natural gas liquids (LPG).
Petroleum:
Crude..-_thousand 42-gallon barrels._ 883,869 78,224 Safxdl Al%abisi 81,547; Venezuela 16,252;
raq 18,184,
Refinery products:
Gasoline r1,181 1,682 Mainly from Netherlands Antilles.
Kerosine__.. 11 138  All from United States.
Jet fuel . __.___ 2,104 1,787 Mainly from Netherlands Antilles.
Distillate fuel oil . ..._._..do._.__. __._.___ 147 All from Venezuela.
Residual fuel oil._. 113 848 All from Netherlands Antlllee.
Lubricants 2,036 2,067 Mainly from United Sta;
Mineral jelly and wax. 22,582 24,254 United States 10,239; Rumama 5,865;
Oth East Germany 4,330; Japan 2,685.
er:
Petroleum coke____ ________ 14,204 22,743 Mainly from United States.
Bitumen and other residues.. 308 107 Uzilged Kingdom 68; Japan 16; France
52,0564 Mainly from Venezuela.

Mineral tar and other hydrocarbon-based 38,930
chemicals.

* Revised.

1As reported Pogsibly transshipment.

2 Less than 34 unit.

3 Excludes jewelry and other ornamental items.

4 Includes some material not identified by commodity in source, and commodities not listed separately in
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