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SUMMARY

A tour of North America, the United Kingdom, France, and
Japan was made to study the organization, role, and methods employed

by governments and scientific organizations in the documentation and

analysis of national mineral industries, with a view te applying the new ideas

and more successful techniques in the operatidn and re—organization of
the Fineral Economics Section of the Bureau of Mineral Resources.
While each of the orgenizations visited contributed new ideas and
special expertise in different fields of mineral documentation,
assessment and analysis, the Mines Departments in North America, in
particular the Cinadian Department of Energy, Mines and Resources,
provided the more interesting examples of new ideas and developments
which could be readily and fruitfully applied to our own organization.
The U.K. Institute of Geological éciences is a wérld leader in the
collection and publicetion of international mineral statistics on
production and trade, but the statistical coverage and documentation
of the domestic mining industry is far from complete and attempts to
publish a Minerals Yearbook for the United Kingdom are following the
lines provided by the Australian Mineral Industry Annual Review.
While governmental'organizations in France and Japan provided examplec
of major advances in the collection of mineral statistics and the
compilation and documentation of mineral intelligence and resources
data, applicaﬁion of the methodology involved is applicable only where
the central government is-more intimately associated with and has more
statutory authority over the domestic mining industry than is the case
in Australia.

Basically, the methodology of mineral statistics collections
in all the countries visited is similar to fhat followed in Australia,

although differing in detail as to coverage, timing, and responsibility
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for collections. Without exception, final annual statistics are not
officially available uﬁtil well into the year following the year to
which the statistics refer. Publication of the official minerals
yearbook generally lags by 1-2 years. However, in some cases pre=-
liminary statistics are published in January or February following the
year coﬁcerned, and these are estimates prepared by mineral commodity
specialists who use official statistics for the period January-October
and their own estimates for the remainder of the year. It is
noteworthy that the countries visited adhere to annual statistical
collections on a calender year basis, the exception being Japan where
a fiscal year (April-March) is adopted as the time unit for anmal
statistical collectionss
| In the United States particularly, mineral commodity
specialists are becoming increasingly résponsible for the collection
of official statistics relating to their oﬁn particular mineral commodity.
While this procedure has the advantage of' improving the timing of
collections and in obtaining data on thoéé facets of thé ingustry in
which the specialist is primarily interested, it does 1little to
systematize the overali statistical collecfion, and in some cases
leads to unnecessary imposition on companies' time and goodwill by
duplicating requests for éertain data.
Another feature of mineral statistics collections in some
of the countries visited was the scant regard paid to the ex-mine value
of output and production. In fact, ex—mine‘values are equated with
the product of metal content of concentrates produced and the average
domestic price of refined metal over the relevant period. While this
attitude saves both effort and time, it is cdnceptually wrong aﬁd allows

no clear distinction to be made between the contribution to the economy

by the mining sector and the metals refinery sector of the indusiry.



Without exception, commodity studies remain the basis for
detailed analysis of the ﬁineral industry, and mineral commodity
specialists are relied on to provide documentation and analysis of
the industry necessary for authoritative advice to the privéte énd
public sectors of the economy both as background for current operations
and the bhasis for forward_planning. Close liaison with the private
gector of the mining industry is a2 fundamental feature of commodity
studies, and commodity specialists spend up to 8 weeks of the year in
the field, visiting mines-and plants and discussing current operations
and possible future develépments with company representatives. The
increasing degree of gpecialization by commbdity specialiste is a marked
feature of the United Sta%es and Cenadian systems, where the aim is to
confihe commodity officeré to one major mineral. In the U.S. Bureaun
of Mines, three commodityispecialists arevassigned to copper alone.
This degree of specializa;ion enables commodity specialists to study
the economics of'any'part{cular minerzl in considerable depth and to
investigate special facefs of the mineral indusfny beyond the scope
of our Mineral Economics section as currently constituted. The
Commodity Division of the U.S. Bureau of Mines has 98 professionals
and 118 support staff (research officers and clerks) backed by 38
Liaison Officers spread over the various States and supported by the
Office of Technical Data Services (3 professionals and 32 cleriéal
officers) in Washington. The Minerals and Metals Division of the
Canadian Department of Energy, Mineé and Resources is currently staffed
with 19 commodity specialisté divided into four sections, each with a
sectional head, commodity reséarch officers, and clerical suﬁport staff;

the sectional heads answer to a divisional chief.



In most of the goevernmentol orgeniz: tions visited (i atterpt
has been made to set up an economic &n:~lysis group to treat the mineral
industry as an economic unit and to pursue investigations of the
significance of the industry using economic theory and econometrics.
This innovation has achieved only limited success. In both the
United States and Canada, the economic enalysis groups vere originally
staffed with pure economists whose work was criticized for lack of
realistic conclusions and priictici:l application.  The objectives and
organization of the groups have now heen modified, &nd, while pure
economicts are still employed and the group is maintieined as a unit,
the ~«im is to recruit pest~graduates with a mineral economics background
and to integrcote the work of the economists with special projects
undertzken by minerzl comrodity speciclists.

Common to all the organizations referred to ié the increasing
emphesis on project mancgement and the formation of ad hoc teams with
the experticse of virious disciplines cémbined in a special project.

In resources work, e.g. delineztion of potential minerzl resources
of a specific primitive or wilderness area, a teum may consist of a
geologist, geophysicist, mining ongiﬁeer, ceochemict, 2nd mineral
cormodity experts with additional expertise drawn from universities
and other organizations if this is deemed necessary.

Conclusions and recommendations for improved documentotion
and analysis of the mineral industry withip the Mineral Eccnomics

Section sre listed in the final part of this report.



1. INTRODUCTION

During the period 10 April-30 May 1973 the writer completed
a study tour of governmental orgcnizations and semi-governmental groups
closely concerned with the miner:l industries of the United 5tates,
Canada, United Kingdom, France, and Japan. The main purpose of the
tour was to study the latest’concepts in organiZatioﬁ, government
role,hund methodology of documentation and analysis of national mineral
industries. It is hoped that the information and background geined
from the ctudy will provide useful guidelinec for the reorganization
of the Mineral Economics Section currently being undertaken within
the Burezu of Mineral Resources. :LWhere time and convenience permitted,
‘the opportunity was taken to discués with selected companies the
current world supply-demand position in certain minerals, e.g. mineral
sands, and to canvass the view of consumers and fzbricators oh future
demand trends and technological developments. A detailed list of
companies centacted is given in Aﬁpendix 1. Recent and possible
fﬁture developments in the zirconium and titanium industries in the
United 3tates and Japan are summarized in Appendix 2.

The principal government:l orgenizations visited were the
Burezu of Mines and the United Stafes Geological Study in the U.S.A.,
the Department of Energy, Mines and Resources in Canada, the Institute
of Geologicél Sciences in the United Kingdom, the Department of Industrial
and Scientific Development, and the Bureau de Rechérches Geologiques
et Minieres (B.R.C.I'.) in France, and the Ministry for International
Trade end Industry (MITI) in Japan. Visits to non—governmental'
orgenizations dealing with mineral economics included those to Stanford
Research Institute at Menlo Park, California, and the Colorado School

of Mines at Golden near Denver,
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Different fucets of the mineral industry were emphasized

depending on the organization consulted, and proportionally more time

was spent in discussing those areas of mineral economics in which the

verious groups showed particular expertise. However, discussions

generally evoived along four distinct lines:

(1)

(2)

(3)

(4)

Statistical coverage of the mineral industry, particulerly
special collections such as those for secohdany and recycled
metals, to assist future stotistical coverage of the mineral
industry within BMR and in co-operition with the Commonwealth
Burezu of Census and Statistics and State Mines Departments.
Collection of economic, technical, and operational data

from industry. |

Study of specific aspects of the industry such as mineral
processing, projections of supply and demand, substitution,
prices, costs, and the use of minerul economics in regional
planning and competitive land use.

Publications and dissemination of information to government

and industry.
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2. UNITED STATES OF AFERICA

The collection, analysis, and dissemination of mineral
supply and demand d:«ta in the United Stutes is organized and controlled
principally by the Bureau of Mines. However, increasing concern
regi:rding long-term supply of minerals, and environmental and
ecological'considerations of mining developments, has brought the
United States Geological Survey (uscs) more and more into this general
field by way of the Minerals Avoilability System cnd the Wilderness
and River Basin Progroms. The two orginizations belong to the
Uese Department of the Interior, and hy our standards each is huge
and diversified in its own right. Currently the USGS has a ceiling
of 8007 permanent officers, about half of whom are professionals,.
Steff of the Bufeau of Mines is limited to about 5000. However,
these figures do not reflect fully the total availability of proflessional
staff, in as much as both organizations employ many part-time staff
classified as I (intermittent) or WAE (when actually employed), and
contract out many projects to other scientific orgunizations. The
USGS has alweys been regarded as a research organization and up till
now has heen allowed to develop systematically without undue inter—
ference from the Administration. The Bureau of Mines on the other
hand has been politically oriented and controlled, and its progress

has been maurked by start-stop programs and organizztional changes in
planning, alternating between decentraliz;tion and centralizstion, in

Washington.
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BUREAU CI" MINES

An organization chart of the Bureau of Mines is given in
Figure 1. Broadly speaking, the Bureau consists of two main divisions
headed by Deputy Directors — Health and Safety on the one hand, and
Mineral Resources and Environment Development on the other. Currently,
there is a strong move in Congress to fragment this structure and
retain only the mines administration division -~ i.,e. Health and Safety
- directly within the fromework of the Bureau. The remainder of the
Bureau would be dismembered: research & development, and minerals data
collection & analysis being put into separate federal agencies and
thus much more under the direct control of Administration advisors.

The group whose functions are most closely allied to those
of 6ur own Miﬁeral Resources Branch is Mineral Supply headed by
Assistant Director Sheldon Wimpfen. This Diviéion, which is
responsible for commodity mineral specialists, statistics, and economic
analysis, is headquartered in Washington but also encompasses four
field offices at Denver (Colo), Juneau (Alaska), Pittsburgh (Pa),
and Spokane (Wash.), each of which in turn conducts one or more field
offices at various mining centres. Currently the.Division has a
staff ceiliﬁg of 558, of which 301 are prdfessionals. Duty statements
of many of the offices of the Mineral Supply Division are specifically
applicable to the work of our Mineral Economics Section, and special
investigations being conducted within the Division provide exciting
possibilities for future lines of investigation by an expanded and
reorganized Mineral Economics Section. The writer therefore con-
centrate@ his investigations on organigzction, procedure, and methodology

within Mineral Supply bothat Denver and Washington.
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Intermountain Field Operation Centre, Denver

This group headed by Ottey Bishop has a staff oeiling of
72, of which 49 zre professionals covering the disciplines of mining
engineering, civil engineering, geology, physical science, economics,
petroleum engineering, and even social science. The main functions

of the group are the

- development and assessment of mihera1~res0urces informztion

- maintenance of'mine map repositories and drill core libraries

- specific in-~-depth studies requested by Commodity Divisions

- review and preparation of duta for environmental impact
statements

- investigation of areas associated with Wilderness and River

Basin projects
- negotiation, co~ordination, and monitoring co-operative

programs with State and local org:niz:tions.

The IFCC, Denver, provides administr:itive services for Bureau activities

ﬁest of the Missiésippi River with the exception of those of the western
States, which are handled from Spokane. The functions of the Denver
group have beenkrevised and altered substantially ovef the last three
years., In particular, the work of statistical collections, preparation
of individual chapter for the Minerals Year Book, snd cost analysis
studies have largely reverted to Washington. The work of the group

is now concentrated into five sections - minerals availability section,
wilderness section, energy sebtion, river basin studies section, ond

petroleum studies section.
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Minerals Availabhility. Three main sub-sections

(i)

(ii)

(iii)

Mine map repository: microfilm repository of authogitat;ve
maps of all underground mines west of the Mississippi
River. The data bank contains details of pest and current
mining operations, including the areas mined out or back-
filled, waste disposal «oreas, underground geology, assay
data, and other pertinent information relative to environ-
mental and resource consideration.

jineral development time~frame analysis. The objective

of the analysis is to determine the period required to
explore and develop & mineral deposit and to construct
mining &nd concentrating facilities at selected major
metzl-producing mines, Dat:i are collected and computerized
under the headings of mine, location of claims to large-
scele production, preliminary exploration and evaluation,
major exploration, development, beneficiation plant con~
struction, break—in’period, beneficiation plént expansion,

total designed capacity'achievement, mine operating period.

' The case histories for each mine are analysed to indicate the

variable parameters which influence the critical time factors
in the development of a mineral property. Results of the
study provide a historical background of mine development
ﬁhrOughout the nation (copper mines huave been completed und
work is starting on lead-zinc mines); indicate the time lag
which might hive to be tuken into consideration in a state of

emergency; and supply some guide in supply projections as to

time lag between minerzl discoveries and economic productione.

The economics of by-product metals. By=product metal systems
are being investigated under the headings of economic and

strategic importance, supply systems, plant locations, supply-




Te

demand patterns; Work has just been completed on the
copber'system which deals with arsenic, platinum, silver,
gold, selenium, tellurium, molybdenum, rhenium, as well
as uranium, elumina, magnesium, amd-Byaproduct'copper,.

lead, and zinc from complex ores.

Wilderness Section, This éroup is involved in év51ﬁ5tion of mineral
resources in primitive and wilderhess areas.‘ Under the Wilderness Act
(1964) the Bureau of Mines and the USGS were dlrected to make mineral
surveys of 9 2. m11110n acres in 54 w11derness areas. - Deadl;ne for -

-

the evaluation of the wilderness areas is December 1983. _Normaliy,

' the work is carried.out as a joint investigation b&7the‘3ureau of

Mines and the USGS. A geophysical survey of the‘srea is followed by

geologicallmaoping, outcrop sampling,and geochemical work. = Mining~

engineers trace records of all previous mining in the_ares, locate

. the mineSg‘ahdtexamine thems ' The m1nera1 resources report 1s then’

dlscussed with the Forestny Dep rtment and other 1nterested organlzatlons

before final proposals are made to Congress.-iffffi

Ehergy %ection;. Analys1s in the energy flelds con31ders the resource,

quality and supply-demand relatlonshlps of petroleum, natural gas, .".

coul, and nuclear mlnerals from domestic- cources Analyses cover a
wide range of technlcal, economlc, dnd englneerzng aspects of flndlng,
produc1ng, process1ng, transportlnp, and-ut111z1ng f05511 fuels

Lfforts of the Section ure now concentrated pr1nclpally on coal - fh

eveluatlon and appralsel of - ‘Teserves, and evaluatlon of surface mlned

lands for recreatlonal purposes. The Buredu 1s respon81b1e for compllatlon

of data on former mineral productlon, fleld appra1sal of mlnablllty of

'dep031ts 1nclud1ng sampling, dnd englneerlng appralsals, wheze needed,

of process1ng requlrements, transportdtlon, and other tOplcs relatlng to

marketabllltyg*
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Petroleum Studies., This group is located at Dallas, Texas, and is

mainly involved in the evaluation and appraisal of petroleum resources,

At Denver, a computer bised energy data bank - the Merit
System (Mines Energy Resources, Information, and Transportation) is
maintained to meet increasing demand for data information on the
petroleum and coal industries. The Merit System is maintained, updsted,
edited, and corrected, utilizing the Bureau of Mines Automatic Data
Processing (ADP) frcilities in Denver. Liaison between the ADP
division and the various users and/or contributors to Merits is

maintained by the Intermountain Field Operation Centre Energy Group.

River Basin Studies. These are part of the River Basins program which

is designed to insure adequate water supplies for the mineral industry
and to assess the effects of proposed water-related projects on mineral

resourcese.

MINERAL SUPPLY, WASHINGTON D.C.
The Mineral Supply Division is centred in Washington where
the miner:zl commodity specialists are headquartered and where the

final compilation and analysis of stutistics are carried oute.

Mineral Statistics

In practice the Bureau of Mines is responsible for the
collection and compilction of mineral statistics on a national basis.
Some of the Stutes do have statutory powers to collect mineral statistics,
but experience has convinced the Bureau that, for the sake of consistency

and to facilitazte administrative procedures, it is simpler and more

practical to 'go it ilone'. The result is thet the Burezu's mineral
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data collection is. the single federal program djiected to canvass
industry for such information. However, the Federal ‘Government has
no constitutional powers to collect statistics, and in a few cases
the response to mineral canvasses is disappointingly poor and the
statistical éoverage is surprisingly incomplete. For instance, the
collectioﬁ of data for sand and gravel production covers only an
estimated 70 percent of total output. |

~ In recent years, the responsibility'of statistical collections
has passed from a centrel statistical division to the individual mineral

commodity specialistse. Each mineral commodity specialist is now

responsible for the collection of production, consumption, and stock’

data of hiz own specific mineral or minerals. 1In all, over 200
séparate mineral statistical survey forms covering some 90 commodities
are distributed to 75 000 respondents and over 150 000 responses to
these surveys are received and processed annualiy. Each commodity
specialist has his own statistical assistants - five in the case of
copper = and 79 mineral specialists are assisted by 85 statistical
assistants and statistical clerks. Forms éfe sent out méinly on a
monthly basis; some distribution, particularly that involving value

statistics, is restricted to an annual canvass. Distribution and

"mailing of forms (as well as the despatch of reminders) are computerized

in Denver, tut the completed forms are returned direct to Washington

.for compilation and analysis by the commodity specialists. Statistics

. of metal scrap production zre collected by commodity specialists, but

data on consumption by end use «re collected by-the Department of
Comrerces The Bureau of Census curries out an integréted national
collection each five yenrs, but much of the mineral duta is not in the
form required ty the commodity specialists and/of does not allow for
sufficient dissection. The Bureau of Censuslpﬁ51ishes a Statistical

Year Book, mineral statistics for which are provided mainly by the

Bureau of Minese.
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There iz still considerable controversy ac to the pros
«nd cons of transferring the responsibility for statistical collection
end compilation to the commodity division. The commodity specialists
argue that they, the specialists, are best fiited to ssy what data cre
required, inlwhat form the information should be collected, and how the
collections should be compiled. Against this is the argument that
collections are less standardized than previously, particularly where
ectimations have to be made, znd that commodity specialists may not be
collecting certain datz which eventuzlly may be required for new lines
of investigations. Any new collection involving ten or more respondents
hag first toAbe approved and pacced by the Cffice of Management and
Bﬁdget. Whatever the rights and wrongs of the decision 1 was struck
by the factthat.despite the acknowledged treadth and depth of the
statistical collections, the commodity divisions in some cases do not
hestitate to tuke ststistical shortcuts t. achieve deadlines. For
exemple, scant attention is paid to ex—-mine vealues ~ these are often
recerded as the product of metal content of concentrates and the
aver:sge price of the metal for the period under consideration.
Estimations zre readily made to fill the inadequacies caused by poor
response to questionnaires; and commodity data summaries released
in Januory of'ten rely on stitistics covering only the period Januury—
October of the previous year.

In an c¢ttempt to rectify some of the shortcomings of the
statistical éollections referred to alhove and to provide support
services to the Commodity Divisions as well as co-ordinating Bureau
data with data from other Government sources, the Bureau of MNines has

introduced an Office of Stutistics. The group, under the leadership

of Willard Hegberg, consists of 19 professionals and 13 support staff,
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The group attempts to:
- develop means to imprer quality, utility, and timeliness
of statistical data.
- standardize reporting forms and to implemeﬁt standard codes
and terminology.
- improve and develop faster and more reliable methods for

preliminary estimates.
- and conducts in-~house training seminars on statistical

methods and techniques.

Commodity Study Division

The statistical work of mineral commodity specialists has
been described above. The Division currently has a staff force of
98 professionals and 118 support staff divided into foﬁr groups which
deal with ferrous metals, fossil fuels, nonferrous metals, and non-
metallic minerals. Basically, the work carried out by this group is
the same as that of our own mineral economists. Officers have a
technical background and carry out mineral intelligence and analysis
through close iiaison with industry and other gévernmeﬁt agenéies.

In effect, the work of the comnodity specialist division focuses on
the following broazd lines of oper:ction:

- continuous mineral intelligence functions on 110 mineral
commodities and elements, more than 160 foreign countries,
and the individual states, territories, and pésseésions.

- furnishing reliable, objective, and authcritative statements
as-a background to Bureau programs and in-legislative and
executive actions.

- periodic studies on strategic commodities'as a base for
mobilizati&n evaluations, stockpile transactions, and technical

evaluations of industry statuse
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- periodic publications to inform Government, industry, and
the public of trends, impacts, and problems in all phases
of the mireral industry.

In addition to his own mineral speciality,‘the commodity
specialist is customarily assigned a U.S. State and a foreign country
in the mineral industry of which his own speciality figures prominently.
An experiment to divide the Division into two catégoriés covering
minerzl intelligence on the one hand and mineral anélysis on the
other has been abandoned, and mineral commodity specialists continue
to be responsible for all aspects of their oﬁn commodity. Apart
from the obvious minagement problem and the odious éombarison between
the respective ability of the two groups; it was found that only the
specizlists had the necessary coverage of mineral'intélligence to
permit meaﬁingful analytical results.

Other groups within Mineral Supply rely heavily on the
data supplied by the Comnodity Division as background information for
their own particular projects. The Commodity Division in turn is ably
supported by two other groups - the Liaison Officers Group and the
Office of Technical Date Services. The mineral commodity specialists
work closely with Stote 2nd loczl agencies primarily through a corps

of 38 Liaison Officers who provide coverage in all 50 States and

Puerto Rico. Close working arrangements are made with taxation
aufhorities, economic boards, and university staffs, aimed at making
State mineral information consistent with national data, and at reducing
+the burden on.respondents by avoidiné submission of similar reports

to both Federal and State cgencies. The liaison officer sends a
monthly report 6f higﬁlights in State mineral industry to the area

specialist in Washington.
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The Office of Technical Data Services provides support
to the Commodity Division by the acquisition, review, and distribution
of technical trade publiczticn data and information on overseas mineral
industries for mineral commodity specialistse. Techn{cal Data Services
also compiles Mineral Yezar Book stetistics on world production and
trude in minerals, and prepares and publishes Mineral Trade Notes.
In addition, the group prepares guidelines and schedules for the
Minerals Yearbook, Commodity Data Summaries, and other publications;
liaises with G.P.0. (Government Printing Office) and contract‘printers;
and statistically edits and proofreads the yearbook chapterse The
office of Technicul Data Services consists of 3 professionals and
32 (:) support staeff and carries out duties currently distributed
amongst our Mineral Economics Section, Publications & Information
Section, Statistical Office (Mining), and (hopefully) eventually by

mineral indexers and research officers.

Office of Kconomic Analysis

Although this group has been in opercation for some years
now, it is still difficglt to make any definitive observation. as to
their.effeétiveness. Sheldon Wimpfen, who took over the position of
Assistent Director — Mineral Supply from Dr W. Vogely, seems somewhat
disillusioned with the work results of the group. The mineral commodity
specialists complain of communication difficulties between themselves
and the economistse. Whatever the rights and wrongs of the matter,

I think it cun be scid that the Office of Economic Analysis has not

.blossomed into the effective force envisaged by Dr Vogely. It is

" becoming increasingly evident that the economists need some technical

background in the mining industry to draw realistic conclusions from
their verious lines of investigation, and within the group itself

there is 2 move to strengthem the stueff with mineral economics graduates
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from Pennsylvania Stute University and Colorado Zchool of Mines.
Chief of the group is Mr Robert Johnson replacing Dr Brooks who
resiéned his position and joined the Canadian Department of Energy,
Mines and Resources. The staff consists of 14 profeésipnals (full
strength is 21) of whom 10 are economists. Support staff is limited
to 2 sub-professionals and 4 clerical assistants. In summary, the
work of tﬁe group involves |
- continuous support to decision-mckers in the Bureuzu and
the Department with information,.analysis, and methodological
guidance.
- mineral resource supply &nd demand problems with policy
implicutions including those felated to the Mining and

Miner: 1s Policy fet of 1970, such as

- interaction of mineral industries and overall economic
activity.
- impact of international developments on the domestic mineral

industries.
- environmental implications of mineral produéfion and processing.
The main lines of investigations currenfly being'undertaken within the
groups involve
- preparation of price and production indexes és a background

to the revision of long-term forec:sts by the commodity

specialists,.

- preparation of input-output sectioné for thé Minerals Year Book.

- econometric forecasting, e.g. to predicf long-ferm copper
prices. .

- the effect on international trade in minerals of tariff barriers
etc.

- the impact of changes in mining texation on the profitability of

mining companies and the resultant effect on the overall economy.
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- environment:.l implications of recomrendations made by the
Bureau in connexion with mineral resources in primitive

and wilderness areas.

Minerals Availability System

The maintenance of intelligence concerning minerals reserves -
and the potential commercial aviilability of minerzls from marginal

resources is an obvious component of the minercl supply function.

"In the past the Bureau's primary efforts in this regurd were the

mineral availability studies that culminatéd in'published reports,

either Information Circulars or Reports of Investigution. While these

studies were beneficial in providing an analysis of specific elements

of present and future economic supply, they‘ar@ffound to be generally
inadequate for a quick responsé tc the overulijinformation requirements
regarding the availability of minerals, espeqi@lly'for new information
pbligatipns such as input to the Mining énd_Mipbrals folicy Act
evmluations.v . In recogmition of the need for more responsive and
dynemic informution in this area, thé Bureau quMines has designed a
cbmputcrized minerzl resource inventory desiéngted the_"Minerals
Availability System" (MAS)e  The current MAS éffort stresses the
'collecti;niand evaluation of basic informatipplto adapt it to an

ADP format.

Stratggiq Planning _

‘ Tﬁe background to Struategic Planniﬁg;.the methodology employed,
and the objectives of the operation, have been;Qescribed in some detail
by L.C. Noakes (vide Record No. 1969/26). To &;iote:

"The strategic plan ceeks a meané.o; ;dentifying probable

“and possible changes in mineral supéiy—demand relationships

which might have some significant iﬁﬁact on the economy and
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the wellbeing of the United States. The basic

objective is to foresee and define events that

threaten an adequate, dependable, timely and

efficient flow of those materials which are

essential to support national goals and to meet

growing and changing industrial and social needs.

The essential products form a2 pattern of guide-lines

that su:gest where efforts might he effectively

applied to minimise the impact of such threats™.
Sufficient to add here that the plan is now resulting in a mass of
detailed mineral data which is quite staggering in its coverage.
Examples of the results are held in our Mineral Resources Branch.
Strategic plahning is headed by Paul Zinner, who is responsible to
the Director of the Bureau of Mines, Dr E.P'. Osborn. Mr Zinner acts
as Director in Dr Csborn's absence, and it is szid by some that Zinner
. is responsible.for much of the long-term planning of the Bureau. The
staff of Strategic Planning are few in number, but data from the
Minerals Availability System are heavily relied on and the results of
virtually all phases of work carried out in the various sections of
Mineral Supply are integréted to give a rationale for policy decision

making and forwerd planning unknown in former yearse.

Publications

Mineral Supply publishes the following on a recurring basis:

Minerals Yearbook

a. Volume I, Metals, Minerals, and Fuéls, which contain chupters
on more than 80 mineral and mineral fuel commodities escential

to the domestic economy.
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be. Volume II, Area Reports Domestié, which cover the mineral
industries of the 50 Gtates and ﬁ.S. territories and
possessions.

Ce Volume III, Area Reports International, presents the latest
mineral statistics for more than 130 foreign countries and
discusses the importance of minerals to the economies of

these nations,

Information Circulars = which are compilations and reviews of
various mineral industry activities and developments to provide
concise information for replies to enquiries.

Reporte of Investigations — describe principal features and

results of minor investigations or phases of major investigations,

thus keeping the mineral industries and public informed on the

progress of original research.

Mineral Industry Surveys — cover a wide variety of timely statistical

reports designed to keep the public, business community, and
Government informed on trends inlproduction; distribution, stocks
and consumption of selected mineral commodities. Prepared on a
monthly basis.

Mineral Trade Notes -~ a monthly compilation of information on

foreign minerals (excluding fuels) obtained from foreign service
despatches and other sources that may not otherwise be made
available promptly.

International Coal Trade — a monthly ihventory of information on

coal from foreign service offices and other sources that may not

otherwise be made available promptly.

Commodity Data Summaries - released in January, this publication
is the earliest Government report providing mineral industry

data for the preceding year.
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International Petroleum Annual - provides worldwide data on

production, supply, demand and trade of crude petroleum and

refinery productse.

.
Iy

Mining and Minerals Policy Act of 1970 - Mineral Supply provides

support and contributes analytical inputs to the annual report of
the Secretary of the Interior to Congress on the state of domestic
mining, minerals and mineral reclamation inaﬁstriés.

Of particular interest was the background to the preparation
and timing of the Minerals Yearbook, a diagrammatic representation of
which is given in Figure 2, Volume I, Metals, Minerals, and Fuels,
closely parallels our AMI Review, and in practice, preparation of
chapters for this volume is along the following lines. Manuscript
of each chapter after approval by the head of the commodity specialist
is passed direct to Technical Data Services for reconciliation of text
and statistics.,. The manuscript then goes to a Central Division of
Technical Reports for editorial review, is marked up by TDS and sent
to Printer. The galley proof is checked by the author and‘TDS and
returned for final printing. No page proof is pulled. As far as
timing is concerned, preparation of manuscripts commences in late
April and runs through to June. Kach manuscript takes about a
fortnight to clear the division, and blocks of manuscripts are sent
to the Printer at regular weekly intervals. Preprints become available
beginning in early September, i.e. about four months after the sub—~
mission of manuscript, and the overall aim is to publish the Year Book
by Christmas, i.es about eight months after the first manuscripts are
made available. On the other hand if some printing mix-up occurs
(often because only one galley is prepared and checked), the Year Book

may be delayed a further 4-6 months. It should be emphasized that

publication of the Year Book within twelve months of the year which it

covers has seldom bheen achieved, and in some cases publication has been
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delayed by up to two years. In contrast, Mineral Industry Surveys
generzlly appear in Jenuary, but generclly are based on stetistics for
only January-Cctober.

Timing of publication of the U.3. Minerals Year Book and

the Australian Mineral Industry Review is compared belows

Year Book LANMIR
M/S submitted April=July | | August-November
Preprints available September-Decenber Hovember~Decemnber
Final publication December-June March—April/Fay

It is interesting to note that
(1) Preparation of Year Book chapters can be commenced earlier
than for the AMI beciuse of the earlier ccllection (albeit
less precise) made by mineral commodity specialists within
the Bureau of M%neso
(2) The far greater coverage (in number) of preprints for
the Year Book extends the period of their release.

(3) Publication of the AMI usually precedes the Year Book.

‘USGS - CCMMCDITY GPECTALISTS

The USGS features an Cffice of Mineral Resources (see
Figure 3) which includes a group of about 60 geologists listed as
specialists on mineral commodities, Commodity specialists and the
mineral commodities for which they are responsible are listed in
Appendix 3. The specialists operate from Washington, Denver, and
Menlo Park & Spokane. The group is concerned essentially with mineral
resources rather than reserves, which are largely the preserve of industry

and the Bureau of Mines, In essence, the mineral inventories carried
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out by the Bureau of Mines cover the known mineral reserve position

of the nation. The work of the USGS will concentrate more on
"Hypothetical Resources" - potential latent ore in known mining areas,
and "Speculative Resources" - mineral resources in non-mined areas,
possible occurrence of vhich is based on environmental geblogical
evidenceo

The Office of Mineral Resources is undertaking a new

program to assess the mineral resources of the United Stutes and
selected foreign areas. The program is divided into two phases:
Phase 1. A list of some 65 commodities has been selected and one or
more geologists have been assigned to prepare a short shmmary report,
averaging zbout twenty pages for each cbmmodity. Phase I ﬁas commenced
in mid-1972 and is now ready for publication as Geological Survey "
Professional Paéer 820 ~ 1U.S. Mineral Resources.

?hase JI. Thirteen top-priority commodities of the 65 reported on in
Phase I have been selected to receive more in;depth appraisal down
through paramarginal reserves, submarginal reserves, and hypothetical
and speculative resources. Phase II is programmed for completion by
mid-1974. .

Commodity studieé and staffing of individual commodity

projects and regional evaluation of exploration by industry are being
carried out in regional branches, e.g. Central Mineral Resources Branch.
Resources analysis and compilation of resultsvof Phase II are to be
carried out by a special group in Washington — the Office of Resource
Analysis, This unit will contain a computerized data bank, a resource
map section, a mineral economist, and eventually a geostatistician,

The mineral economist will introduce a new set of evaluation parameters
to provide guidelines as to what part of commodity resources may become
economic within future periods and at what specific price levels. The
geostetistician will be inFroduced to evaluate geologic and mineral

resource data by statistical methodse.



OTHER CRGANIZITICNS

While in the United States, short visits were made to two
other orgenizations involved in work on mineral economics -~ Stanford
Research Institute at Menlo Park, California, and the Cclorado School
of Mines at Golden, Colcrado.

Stanford Research Institute is one of the largest indépendent

research organizations in the world. Its product is applied and basic
research, performed under contract for clients in business industry
and government throughout the United States and 65 other countries.
Of a staff of more than 2600, about two-thirds are professionals.

They work in interdisciplinary teams in research projects in the
physical and life sciences, electronics, raodio sciences, information
science, urban and socizl systems, economics, management sciences, and
engineering systems.

Founded in 1946 under the auspices of Stanford University und
a group of West Coast industrizlists, SRI was affiliated with Stanford
for neafly 25 years. In march 1970 the institutions legally separated.
SRI is now a wholly independent, sell--contained, non-profit, research
organization.

I visited the corporwutions headquerters at Menlo Park, a
suburban community about 35 miles south of San Francisco and a few
miles from the Utunford University campus, on 11-12 April.

My principal interest was in the Mining and Mineral Economi.cs
Branch of the lnergy and Resources lconomics Division (the latter is

under the direction of Sherman H. Clark). Discussions were held with:

Dean Beakerdite ~ Director, Mining, Retources & Metals Department

William V. Morris - Manager, Vetals Lconomics
F. Alan FMerguson - Senior Industrial Economist, Industrizl
Economice Division

E. Riggs Monfort III - Nanager, Long Range Planning Service.
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$taff and Crganization. Professional staff of the I"ining, Resources

and Metals Department usually have a degree in mining engineering,
metzllurgy, or chemical engineering. In addition most of the members
have a Masters Degree in Business Administréfion. A prerequisite for
employment within the groups is seven years experience in-industry.
Projects are essentially a team effort, and while permanent,
professional steff of the Mining and Mineral Economics group is presently
limited to eleven, 40-50 experts in related fields are available to
the group from within the SRI organiz:tion. In some cases experts
outside the SRI may be invited to join the team on special projects.
It is interesting to note that no pure economists are employed in the
group, and only rarely are their services sought. The thinking is that
pure economists are too theoretical in their approach to mineral
economics and that meaningful dialogue is difficulte The SRI therefore
restricts staff in this field to industrial economists or occasionally
so—called applied economists, ise. those who have applied their economic
background to specific industrial problems.
The project leader for un investigation is chosen on an
ad hoc basis and is selected because of special expertise in a
particular line of research and hecause of managerial ability. The
project leader prepares a '"proposal" for the investigation and submits
copies of this to the Director and the client. The "proposal" when
approved is passed on to research assistants for complete literature
check and compilation of relevant published stztistics. Contracts
for investigations are written on a fiscal period basis and prices come

high at about $350 per day.

Statistics. Basis statistics are collected and collated mainly from

government and institutional publications and compzny reports. Our

Mineral Industry Reviews, both annual and querterly, are eagerly sought
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end zppreciated. Members of the group dealing directly with mineral
commodity investigitions were enthusiastic about our regular publicition
of mineral statisticzl bulletins, e.g. mineral sands, lead-zinc-copper,
tin, phosphate rock, and sulphuricacid, and are keen to see an

extencsion of this service.

Fieldwork. Individual members ot the team conduct their field
investigations along very much the same lines as our own mineral
economists and mining engineers with person-to-person interviews with
governmental and semi-governmentu:l groups and organizations and company
representatives, supplemented where possible by visits of inspection

to mining operations and plant installations.

As can be readily appreciated, researchers retained by a
particuler company or group experience considerable difficulty in
obtaining some forms of company information, particularly in cases
vhere intra~industry competition is evident. For example, SRI when
retovined by the Australian Rutile and Zircon Development Association
to carry out a survey of demand for and supply of zirconium and titanium
minerals found it almost impossible to get any informaticn from DuPont
concerning flow sheets of TiO2 pigment production, costs of production,
or even projected demiand for rutile and ilmenite by this major world
consumer of titanium ores. It is not surprising%then that reseirchers
prize highly a reliable and approachable contact-énd (as in our cuse)

confidences arc meticulously observed.

Editing & Publication. The project leader is responsible for the

preparation of the final report. The draft report is passed to the
manager for technical comment and to the Department hewd for consideration
of legal implicutions and results and recommendations, e.g. pollution

aspect and land use conflicts associated with the.development of a new
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mining project or processing plant. The draft ic passed to a central
editorial group, returned to authors for any necessary changes, and
printed hy SRI at Menlo Park. Distribution of printed copies is
strictly policed by the project leader, and the report is retained
within the Department involved in the investigetion and does not find

its way to the central library. A large proportion of the reports

are transferred to microfilm, and the master copy includes a complete

set of all work sheets and background information used in the przparction

of the report.

Colorado School of Mines

The Colorado School of Mines at Golden, just outside
Denver, has recently introduced a post-grzduzte course in mineral
economics leading to a Masters degree in Mineral Economics. Up
until now, one Ph.D in minerzl economics has been conferred. The
course is under the supervision of Dr Alfred Petrick, ex-Bureau of
¥ines, Denver. The course, which is becoming increasingly popular, is
designed for graduates in geology, mining engineering, metallurgy,
and kindred sciences. The full-time course can be completed in three
semesters and covers a crash course in micro- and macro—economics and
more detailed treatment of the theory ~f international trade, discounted
cash flow, corporate borrowing, company financing, metal pricing, and

statistical methodse.
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CCMI'ENTS

During my stay of three weeks in the United States, talks
and interviews were held with between 50 and 60 individuals concerning
organization of staff, methodology, mineral intelligence and analysis,
forecesting, developments in mineral commodities, and mutual problem
areas. 'Information, corment, and personal views were presented by
& mixed group of governmental and institﬁtional officers ranging from
thé:Assistant Director in the Bureau of Mines, through division and
branch chiefs, commodity specialists, statisticians, economists,
editors, research officers, and data processing experis. It is not
surprising that with such a cross—section of informants there was
quite a diversity of areas of interest, and prioritiés differed depending
on the officer interviewed and the specific sector of the mineral
industry discussed. At times there was apparent.conflict in opinion
between cerfain groups a8 to what duties and functiohs the relevant
orgznization should attempt to cover. However, a set cof basic
principles aﬁd agreement on common grounds emerged from the diversity
of views and comrents.
(1) The reliance on the background knowledge of mineral commodity
specialists for the provision of basic data for mineral
' intelligence, minerzl industry analysis, an@ formulation of
govérnment planning. In many cases comﬁodity specialists are
able to concentrate on one major mineral aléne, and with the
support staff provided, it is not surprising the depth and
coverage of the minerzl industry achieved within the commodity
divisions. The participation of commodity épecialists in
6fficia1 canvagses of mineral statistical data has certainly

improved the coverage and timing of these collections but has

possibly impeired the standardization of statistical collections.
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Continued emphasis on economic analysis of the mineral
industry. However; in the U.3. Bureau of Mines, at

least, there has been a marked revision as to the role

and background of the economic analysts. This stems from
the growing conviction that economists must have a working
knowledge of the mi-eral industry and some technical back-
ground if they are to come up witﬂ meaningful and realistic
results and projections. The visitor gets the impression,
from vorious groups within the Mineral Supply Division of
the Bureau of Mines, thut the division is only now recovering
from a traumatic experience when official policy was to
emphasise the role of economic analysis at the expense of
mineral intelligence and to follow the line that what the
Bureau needed was not mineral comr odity specialists, but a
group specializing in the mineral industry as a unit.

The result was some confusion within the economic aralysis
group resulting in loss of key staff, Dr Brooks to the
Canadien Department of Energy, Resources and Minerais,

Dr Petrick to the Colorado School of Mines, and a move to
recruit mineral economists rather than pure économists.

The flexibility of various groups within a division and the
integration of these groups. It has bhecome common practice
to combine the expertise of several disciplines, on both

an intra~group and an inter-group besis, for a specific
projesct under the supervision and directiop of a project
leader selected ad hoc. A similar degree of integration,
however, does not extend to larger divisions of a department,
e.g. USG5 and the Department of Mines. In the 1atter»there
is apparent overlap in the work of the mineral inventory groups

in the two organizations, the exception being in joint
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investigutions undertiken to assess the mineral resources
and potentisl of primitive and wilderness areaso

The computerization and centralization of date banks for
input of mineral stetisticel and intelligence data from
miscellaneous sources. Output from the data banks provides
the data for such systems as MAS and MERIT described
previously and the background and intelligence information
for strategic planning, which as reaphed such a high level

of sophisticztion within the Bureau of Mines,
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3, CANADA

In Canada, involvement in and control of the mineral industry
at Federal level closely follows the lines of that in the United Stutes,
and it is evident that many of the Canadian concepts have teen
borrowed from and developed on guidelines provided by experience in
the United States. However, the development of mineral policy in
Canada has been faciliteted by the benefit of some degree of hindsight,
and the Canadian groups dealirng with mineral intelligence and analysis
appear fo be more compact and co-ordinated than those of the‘United
Stutes.  Like 6urse1ves, Canada is a major world producer and exporter
of minerals cnd metzls and the proximity of such a large producer/consumer
nation as the United Stites has resulted in both benefits and problems
concerning Canadian policy in the dévelopment, proéeséiﬁg; tradé,_and
control of its mineral resources.

While each of the ten Provinces of Canada has its own
autonomous Mines Department and Geological Survey, jﬁrisdiction of the
large North-West Territories and offshore ureas'comés under Federal
control, und there is no doubt thet the Federal Government in Ottawa
has played a major and influential role in the development of Canadé's
mineral resources.

The broad organization of the ﬁepartment of Energy, Mines
and Fesources (EMR) is given in Migure 4. The three main groups
dealing with the mineral industry are Mineral Development, Science
and Technology, and Energy Development, each ﬁith its Assistant Deputy
Finister answering to the Deputy Minister (Mr J. Auséin whe succeeds
Dr Isbister). Documentation and.analysis of the Canadian mining industry
are the responsibility of the Mineral Resources Branbh.of Mineral Development,

and in Ottawa my attention was centred on this Branche
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MINERAL R::SOURCES BRANCH

The Mineral Resources Branch has been involved in the
collection and publication of mineral statistics and ‘mineral commodity
analysis for well nigh 100 years, first as the Mineral Resources‘
Division created in 1886 as a division of the Geological Survey of
Canada, then as the nucleus of the Mines Brench'ereated in 1906, then
as an independent division in 1956, and as an independent branch in
1968 currently with status equal to that of the Mines Branch and
Geological Survey of Canada.

The broad organization of the Branch is given in Figure 5.
The three divisions dealing directly with documentation'and'analysis
of the Canadian mineral industry are those of Minerals and Metals,
Resource Development, and Mineral Economics Researcﬁ, each headed by
a Chief who reports to the Branch Director (Mr Keith Buck).

The Branch is about to be reorganized, emphasis beiﬁg on a
lateral spread of responsibilities rather than up through a vertical
line of command. It is claimed that this will result in greater
flexibility in special project work, but I feel it will complicate
overall administrative organization. In the new 6rganization, up
to seven poliéy advisers will communicate directly with the Deputy
Minister., Two separate committees will be formed to co~ordinate
the new organization - a Policy Committee to allot prlorltles, and
a Management Committee to co-ordinate and direct the work of the
various newly-created groups. Present staffing level of 150 (about
two-thirds of whom are professionals) will be increased to about 230
However, as -at the time of writing (May 1973) the orgaﬁization of the
Mineral Resources Branch was essentially that as described in Figure 5,

and it is on this basis that the following notes have been prepared.
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The Mineral Resources Branch currently has a staff of about
100 composed mainly of geologists, mining engineers, metallurgists, and
some geographers. However, because of salary and promotional consider-
ations, most of the positions within the Branch are classified as ES
positions, i.e. economic statisticians. Some comparison of salary levels
for various classifications is given in Appendix 4. Reorganization is
likely to lead to major statf changes and the introduction of policy
advisers from industry. In addition, the Branch will lose key men to the
Mineral Attache Service. Up until now, mineral attaches in Washington,
Tokyo, and Brussels have been provided by the Departmenf of Industry,
Trade ;nd Commerce. Similar positions have now been created in London
and Canberra and will be filled respectively by Mr Keith Buck, Director
of the Mineral Resources Branch and Mr Allen Killin, head of the industrial
minerals section.

Although discussions were held with sectional officers within
all divisions of the Mineral Resources Branch, the following notes have
been condensed and confined to those sections whose operations are similar

to those of our own mineral economics and mining engineering sections.

Statisti Sectio

For organizational convenience this section is in the Mineral
Economics Research Division, but perhaps would more logically appear in the
Minerals and Metals Division. The section is headed by Mr P. Goddard with
a staff of 12, of whom 7 are statisticians with an economic background.
The section liaises with Statistics Canada (formerly Dominion Bureau of Census)
and assembles, evaluates, and integrates mineral statistics into the national
system and covers commodity and industry investment, employment, output, trade,
consumption, prices, and profits, on a regional, national, international, and

corporate bases. Statistics Canada collects a wide range of mineral statistics
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both monthly and annually, and the annual returns contzin detailed
information on stocks, consumption, and even costs, although the
cost data do not allow a precise cost of production to te determined.
Close liaison on statistical matters is mointained between federal,
provincial, and industry interests, and regular meetings are held
between the grcups to co-ordinate collections znd tc standardize
forms. Copies cf annual returns collected by Statistics Canada
are distributed to provincial census bureaus, provincial mines
deportments, and to the statistical section of Energy, Mines and
Resources, It is again noteworthy that scant concern is shown for
reliable ex-mine vrlues, which are generally equated with the refined
value of contained metalj; production statistics are generally mine
shipments.,

Preliminary annual statistics are collgcted by Statistics
Canada late in the culendar yewr, znd this offiéial statistical body
actually publishes estimated annual statistics often based on preliminary
statistics fof the nine months January-September. This collection,
supplemented by personal collections undertaken by specialists in
the Metal and Minerals Division, provides stutistical background for
a preliminary statement on the yeur's performance of the mineral industry,
izsued in Jenuary. It is interesting to note thet, becuuse of its
long association with the collection of mineral statistics dating bhack
to the 1880s, the Department of Energy, Mines and Resources is still

empowered with statutory authority to collect mineral statistics.

Minerals and Metals Division

This division is headed by Dr W.C. Jeffery and comprises
the mineral commodity section and a small group which administers the
Emergency Gold Mining fssistance Act (EGMA) and carries out engineering

examinations of gold producers in order to assess allowable expenditures
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under the Act. In zddition, the Division includes a Specicl Studies
Section which mainteins economié studies in the development of substitutes
and inter-material competition; initiates studies, monitors research,

and analyses the economic impact of technologicil developments on

mineral and metzls economics; and anslyses secondary metal markets

end trade in their relation to mineral supply and demand.

The mineral commodity specialists are divided into four
sections -~ Industrial Finerals Cection, Ferrous Section, Nonferrous
Section, and Mineral I'uels Section ctoffed with 74 mineral economists
supported by 3 commodity resecrch officers. Each commodity specivlist
monitors one major commodity. Minor commoaities are grouped and
spread over the commodity speqialists in the four sections. The
intelligence work of the commodity specialists is basically along the
lines ccerried out by our mineral economists, but, as might be expected,
in greater depth particularly in consumption, fabrication, and
developments in metal research. Cémmodity specialists maintain close
liaison with industry, and a flood of two~way information is maintained
between industry and Government. Commodity specialists spend up to
two months in the field each year, usually in periods of 1-2 weeks.

As with our own section, the intelligence, documentation, and analysis
of the Minerals and Metals Division provide the bhasie for advice to
Government. This takes the form mainly of recommendations on federal
minersl policy matters affecting specific minerzls or groups of minerals,
and analysis and advice on existing and proposed policy and its
implicctions on mineral resource development and exploitation in Canada,
tiking into account foreign government policies and such factors as
domestic and foreign mineral supply and demand, «nd changing technology
and markets. The Division provides zdvice and co-ordinstion between
government departments and agencies in mineral projects of mutual
interesi, 2nd mineral commodity speciclists represent the Department and/or

Government on committees and internaticonal groups relited to the mineral
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Commodity specizlists do not compile national mineral
inventories, ktut their background knowledge and mineral intelligence
¢re used widely by the Resource Development Division in compiling
these inventories,

The mzin published output of the Minerals and Fetals
Division is ithe Cznadian Minerals Year Book, individual chapters of
which are prepared by'the mineral commodity specialisfs. A preliminary
summarized version of the Year Book is published by the Canadiun
Mining Journal in its February edition following the close of the
ci.lender year. The material for this summary is prepared by the
Mineralé and Metals Division and must be in the hands df the CMJ
editor by the latter h:lf of January. As a quid pro Quo, the CMJ
publishes this material as an official bulletin of the Department of
Energy, Mines and Resources in Marnh. Stetistics used are estimated
on.the basis of preliminary data from Statistics Canada, provincial
government sources, and compilations prepared‘by commodity specialists
from company sources. Advance chapters of the Yearbook ére prepared
ecrly in the year following the calendar year concerned and are published
as separate loose-leaf pamphlets in the period May—3eptember. Statistics
in the preprints are all preliminary and in some cases incomplete.
Complete, official stutistics based on the official Statistics Canada
collections do not appear until public-.tion of the Minerals Ye:.rbook.
Deadline for this is set as December following the year concerned, but,
as in the case of our own AMI, the Yearbook is not generally avzilable
until 3-6 months after the deadline.

All comﬁodity chapters included in the Minerals Yearbook
zre technically edited within the Minerals and Metals Division. It is
interesting to note that the policy content of the chapters is-also

cleared for publicition within the Mineral Resources Breonch without

recourse to higher authority.
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Resource Development Division

This division cont:cins the National Mineral Inventory Section
~and the associated Lvaluation and Development sections, the Resources
Potential Evaluation Jection, and the Northern and Regional Development
Section. The Division also co~ordinates the Department's foreign aid
activities, and provides authoritative advice in the field of mineral

taxation and legislation.

National Nineral Inventory Section. The systematic recording of

information of Cunadian minerzl occurrences was begun prior to 1900

by the Mineral S5t:tistics and Mines Division, the predecessor of

the present Mineral Resources Branch. The advent of Horid War I,

and with it the shortzges which developed in some essential mineral
commodities, demonstrated the inadequacy of information on mineral
deposits, and the system was revised in 1918. _Howeve;, the recording
of information wae sporadic and it was not until 1959 that a reassessment
of the inventory resulted in its being reactivatéd under a revised

format and system that, with a few minor changes, is still in effect.

In the past, the national mineral inventory progrim of the Mineral
Resources Braﬂch_has focused on a inventory of known occurrences of

each mineral commodity in Canada. The current inventory aims at
assessing the reserves of the various mineral commodities and will

form pcrt of a computerized data boank oﬁ the Canadian mineral industry.
Physicelly, the Inventory consists of cards (83"x11") each of which
contains a description of = particular mineral occurrence, The cards
are filed under mineral commodity by province and by National Topogr:cphic

System Unit (N.T.S.), and are cross-referenced by name and N.T.5. «rea.
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Descriptions of occurrences are broken down under the following

headings:
1. Commodity 6. Description of Deposit
2. Name 7. Associated Minerals or Products

i of Value
3. Location

8. History of Exploration and Development

4. References lo.
9. History of Production
5. Owner or Oper:tor '
10. Remarks
The section is headed by Nr Ken Ewing supported by 6
professionzls (geologists and mining engineers). Close liaison is
mgintained with provincial asuthorities, and external ad hoc professional

staff zre widely employed to retrieve and compile mineral reserve

data on a provisional basis.

Resgource Potential Evaluation Section. The section headed by

Dr Jen Zwartendyk develops and maintains a comprehensive knowledge

of Canada's economic minerzl potential of both known reserves and
latent resources as a basis for regional and national economic planning
and policy formulation. To achieve the latter objective it formuleates,
implements, and evaluctes program plans and policies to obtain zn
optimum level of explcration, production, and further processing based
on integrated analysisvof possible government action,'ihcluding infra~
structure investment, legislztive and institutionzl changes, and social
ind physical sciénce regearch programs and priorities. Some of the
stoff have formal tr:ining in geology or mining engineering tut their
interest is meinly zcademic, and the disciplines are chiefly economics,

georraphy, and social science.
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The Resource Potential Evaluation Gection monitors the
nation;s changing mineral resources position and co-ordinates the
work of the National Mineral Inventory Section and the verious provincial
departments in the compilation of mineral reserves, and the work of
commodity geologists in the Geological Survey of Canada and other
scientific organizntions in the delineation of afeas of latent resources,
These hackground data provide the basis for the evaluation and implementation
of the optimum level of exploration, and for the indentification and

eviluation of national mineral development opportunities and constraints.

Northern and Regionai Development iection. = The work of this section
is really an extension of the operation of the Resoufce Potential
Evaluation Section more directly applied to the North~West Territories
and Yukon Territory. The section plans, implements, evaluates, and
co-ordinates programs to improve the contribution of mineral resources
to northern and regional growth in the provinces through exploration,
production, further processing, trensportation, end shipment. Programs
ere designed to take account of economic, social, and legislative
viewpoints, in harmony with environmental and resource development
objectives. The work of the section is basically one of planning and
co—ordination, and fieldwork undertaken by officers of the section is

on an ad hoc basis only.

Mineral Economics Research Division

The Economics Research Division headed tyv Dr David Brooks
comprises a professional staff of 20, of which about two~-thirds have
a technical backgroﬁnd mostly in geology or engineering, the remainder
being economists who have been connected with nctural resources in
some form or other. The latter group from time to time are subjected

to crash-courses in the earth sciences, and overall, there appears to
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be much better liaison :nd rcpport bhetween the Economic Research Division
and other divisions within the Fineral Resources Branch than is the
case with corresponding groups within the U.S. Burezu of Mines.

The Division is divided into four main sections - futures’
research, economic analysis, environmentsl :nd social studies, and
statistics - the work of which has been described previously in this

report.

Futures Recearch ::ection. The originzl zim of the secticn wus to

co—-ordinite and integrzte the activities and opinions of various groups
within the Nineral Resources Brinch and to maintzin a comprehensive
long—~term model on the outlook for the Cinadian mineral industny, the
ma jor technical, economic, corporate trends and relationships within
the industry, and the key national and international factors affecting
development of the industry and management of the nation's minerzl
resources. In practice, the section's main role is concerned with

the preparaticn of long-tern projections of levels of demand for
minerals and metals on a domestic and world scele. In this, close
liaison is mcintained with mineral commodity specialists in the
Finerals and Metals Division and with the Resource Potential BEvaluation
~ection which deals with the long-term supply position. The section
is also responsible for the preparation of the Generi.l Review section

of the lYinerals Yeurbook.

Economic Analysis Section. In broad terms, the work of the section
f1lg into three m:in éategories:
- research on the realized and potential economic performaice
of minerul resource development @nd mineral industry behaviour
on the economy relative to mineral policy objectives and

naticnal goals.
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- identific tion, eviluition, and recommendation on troad
mineral pelicy alternztivec and other policies affecting
minerals, concerned with capital, investment, and finance;
manpower supply and demand; research innovation; further
processing, merketing, and trade; multinational corporations;
pricing and contractual arrangements.

- developrent of a competent and speciélized'economic research
team for use throughout the Mineral Resources Branch,
employing quintitative methods and economic concepts, and
maintenance of professional liaison with counterparts in
other orgunizctions. i
The‘Economic Analysis Section is subdivided into the micro-

znd macro—economics groups. The macro-group are currently producing
a paper on 'National impact study effects of mineral industry on a
variety of national economic and social indicators omd multipliers'.
The micro-group are involved in financial znd corporzte analysis of
selected sections of the minerals industry, snd the expansion of a

mining firm model to hetter reflect different sectors of the minerals

industry.

Environmental and 'iocial Studies tection. Rese.rch is directed tow:ards:

- measurement .nd economic importance of the impact cf the
mineral industry on environnental quiality; evaluation of

environmental standards on mineral development; and analysis

of harmonization objectives with non-renewable resource objectives.

- assessment of and a recommendation on mineral development
proposals relative to environmental objectives and regulations.

- the relation between mineral industry and the social aspirztions
of workers cnd communities in remote and single~enterprise towns.
This line of reseurch also attempts to define and evaluate the

problems facing economic and social adjustment from mine closure.
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The section ie currently currying out a comprehensive survey of
recycling of scrap metal in an attempt to compare conventional and

social costs of using new and recycled materials.
CONMI"ENT

The work of the Mineral Resources Brinch falls into three
well defined areas - mineral intelligence, mineral inventory and
regional development, and economic cnalysis and forecasting. As
in the cuse of the UU.J. Bureau of Mines, output of the mineral commodity
cpecinlists ie regirded as indizpensable background for most projects
undertaken in other divisions of the Mineral Resoufces Branch. Mineral
economists, the commodity specialists of the Minerals and Metals Division,
heve a techniéal background but are encouraged to undertake some {ormal
training in economics if they have not already done soe. Work coverggé
of the mineral economists is basiéally the swmne as our”owﬂ, but the
larger numbers in the Canadian systems allow for a grecter degree of _
specializ&tion ¢nd mineral intelligence wofk in greater depthe. The
mineral economists prepére individual chupters of the Canadian Minerals
Yearbook, but the General Review which descrites the performance of
the Canidian mineral industry in the context of the national economy
is prepared within the Mineral Economice Research Division. The
mineral economists are well supplied with statistics (élthough few
official statiétics are availeble any earlier than our 6wn), and
mzny of the preprint chapters of the Yearbook ure published within
six months of the close of the calendur yeaf concerned. However, the
Yearbook itself is not published until up 1o 18 months after the close
cf the yeir. In =ddition, the mineral economists puPIish articles
on particulcr chets'of the mineral industry at irrepul:r intervils,

provide wdvice tu Government wund induslry, and represent the Department
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and/or Gevernment .l interdepartmental meetings and on international
mineral committees. However, the mineral economists are not directly
concerned with the national minerals inventory nor long~term demand
projections, for which the Resource Development Division and the
Pinefal ficonomics Research Division are responsible.

Liaison within the Mineral Resources Brench is well
develcped und there are many exemples of integruted team work using
the special expertise of several groups within the branch on specific
projects. The liaison aznd co-opefation stem, I think, mainly from
the efforte of the Director, Mr Keith “uck, cnd his enthusiasm for
regular interdivisional meetings and seminars. Even so, one hears
complaints froh some sections that prcjects undertaken by the Mineral
Economics Prunch Division are too theoretical and have no practical
applicution, and reference is made to 'those boys up there in their

ivory tower',
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4o UNITED KINGDOM

INSTITUTE CF GOLOGIC/ L SCIENCES

Following recommendations of the Brundett Committee in
1965, the Geological Survey of Great Britain, the Nuseum of Practical
Geology, and the Overseas Geologicel BSurveys were incorporated to
form the Institute of Geological Sciencess Crganizetion of the
Institute is summarized in Figure 6.

The work of the Institute is considered in detail by an
advisory committee upon which industry, government departments,
the universities, and senior officers of the Institute are represented;
The committee reports to the Natural Environment Research Council )
(N.E.R.C.). The Institute is funded by the Department of Education
and. Science, but, fcllowing recommendations of the recent Rothschildz.
Committee, other government departments which receive airect aid
from the Instifute contribute to its budget; e.g.vDeﬁartment_éf
the Environment finances assessment.of British construction materials.
resources undertaken by the Institute, |

Of particular interest to the writer was the Mineral Resources
Division of the Institﬁte, which developed from the Mineral Resources
Depzirtment of the former Overseas Geological Surveys formed in 1947
to provide liaison between, and scientific cervides for, geolougicul
survey organigations in British territories overssas. .While sections
of the Mineral Resources Division continue to collect and comﬁile
mineral intelligence on overseas mineral resources, the main activities
of the Division are now assessment of domestic mineral resources and

compilation of dzta on the domestic mineral industry.
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The Mineral Resources Division headed by Mr A.A. ircher is
divided into three sections - the Mineral Intelligence Unit and the
Mineral Statistics & Economics Unit, housed at the Institute's London
headquarters at Exhibition Road, 2nd the Mineral Assecsuent Unit at

Knightsbridge.

Mineral Intzlligence Unit

The unit consists of 9 geologists and 4 indexers supervised
by Mr W.A. Camphell, some of the unit's work is cloéely allied to
that of our own minerul economists and consists basicolly of the
documentation of details of mining, processing, trade, marketing,

«nd utilization of economic minerals. However, the Mineral Intelligence
Unit places considerably more emphasis on the ggological occurrence

and prospecting aspécts of mineral deposits than does the Mineral
Economics Section in BMR. The difference in emphasis is not

surprising when it is considered that few if any members of the unit

have formal training in economics and, logicilly enough, they function

as geologists rather than as mineral economists.

The Mineral Intelligence Unit continues the work of the
Mineral Intelligence Section of the former Cverseas Geological survey
in the preparation of world reviews of particular mineral comrodities
which #re published as monographs, the latest being a study of
'"Phosphate's However, priority for this work has béen superseded
by thet entailed in the preparation of 'dossiers' on minerals produced
in the United Kingdom or of importance to the U.K. economy . This
work is carried out on behalf of the Mineral Resources Consultative
Committee and in co-operation with other government departments.

The first dossier produced was that on *Fluorspar' published in
September 1971. Subsequently, dossiers on sand and gravel, barytes,

celestite, fullers earth, tungsten, and sulphur have been prepared.
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In mid-1971 the U.K. Government announced that financial
assistence to the extent of 35 percent of costs would be provided fo
companies exploring for deposits of non~ferrous metals, fluorspar,
barium minerals, and potash. As a result, there was a marked increase
in interest byzmining andAprospecting companies in the secrch for
such deposits, with increased demand for mineral intelligence and
advice from the Fineral Intelligence Unit. In this work the unit
works closely with the Depurtment of Trode and Industry, which is
recponsible for the administration of the inéentive scheme, .

The Mineral intelligence Unit maintains a classified mineral

index which now contains upwards of half a million entries.  The card

index is based.on mineral categories subdivided under some 40 heading;
covering count#y, uses, mining, metallurgy etc. 'Sévéfal.aftempfé'r
have been made:to computerize the system, but the index continﬁes

to function successfully, if not whclly efficiently, as a simplé cerd
index. A similar card index system was inifiated by the BMR Mineral §

Resources Branch in 1968,

Minercl Statistics and Economics Unit

The Unit is headed by Mr R.A. Healing, an ecoﬁomist, who is .
supported.by three scientific staff (2 geologists + 1 geologiét‘with
a geographic bgckground) and 6 research officers. The group is |
responsible for the pfeparation and puhlication of the annual ;ﬂtatisticul
Summary of thé Mineral Industry' which has been recanized internationallyb>
as & mineral stutistics reference since 1921. Data for fhis publication
are compiled from official pfoduction and trude statistics for most
countries in the world, supplemented b;- stztistics obtained from
commercial and industrial sources. Mr Healing expressed his regret at
the increasing trend in Australian mineral export statistics to lump'exports
of certain comhodities into one cell, e.g. bauxite, nickél, and manganese

orese.
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After several ffustrating years of attempting tc standardize
and compile domestic mineral production and trade statistics, and.
after innumerable interdepartmental meetings, the Mineral Statistics
and Economics Unit now considers. it is finally in a pésition to
publish a Statistical Finerals Year Book for the United Kingdom.

Over the years, collection of domestic mineral statistics
has been hadly fragmented, with the Board of Trade (now under the
Department of Trade and Industry) collecting some production data,
the Department of Environment collecting quantum data for construction
materinls, and the Departmént of Customs and Excise collecting trade
statistics which in many cases did not allow the extraction of data
on individual minerals. Although the Business Statisfics Office
(formerly the Census Office) each five years undértook a Census of
Production, which included some value data as well as quantum data,
much of the information was confidential, coverage was restricted to
major producers, and the latest Census is for 1968 only. As far as
domestic production of refined metals was concerned, the Department of
Trade and In&ustny depended on data pubhlished by trade associations
and world metal associations e.g. ITC and WNFS.

However, under pressure from the I.G.5., the Business
Statistics Cffice will now undertake an annual collection of 'Minerals
Raised' which, while not providing value data will give some coverage
of mineral production and consumption. This information, supplemented
by trade data provided by Customs and Excise, will bring together in

one volume minersl statistics currently scattered over several

publications, as well as data not currently published. The Statistical

Minerals Year Book will cover calendar year 1972 and is planned for

publication in late 1973.
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The Miner:l Economics work of the unit is concerned chiefly

with forecmsts concerning trends in processing, halance of trade and

_payments, consumption, and end-use patterns. Considerable effort

has Yeen put. intc an attempt to analyse the long-term effects on

minerzl trade of the United Kingdom's entry into the EEC.

Vineral Assessment Unit (Dr R.G. Thurrell)

The Nineral Assessment group was set up in mid=-1968 t§
meet the needs expressed by several government depar{ments for more
precise dita on the availability and distribation of domestié éupply
of industrial minerals, particularly of building aggregutes, long-term
supplieé of which were in some doubt. Sand and g;uvél was  chosen as -
the first subject for investigation, and results of_the.wofk are_hbﬁutv'
being publishea progressively under the general title ofV'Assessmeﬁt'“
of British Sand Gfavel Resources'. The wOrk.is.supéorted by the
Department of the Environment in co-operaticn with fhe Sand an& Gravel
Association of Great Britain, and aims at not only providing informatibn
on indicited recerves of sand and gravel, but alSo'prqvideS additional
data in forwerd land use pl@nning. Geologicél mapping of kncﬁn
occurrences is:carried out at a =zciale of 1:25 000, Drilling on a
contract basis iz undertaken with conventional chell éndlauger rigs. .
Assessment'of sand, énd gravel will be followed by a similar assessment
of limestone resources. The GeochemicallDiVision is currenfly under—

taking a regionil survey of resources of nonferrous metals.
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There is little doubt thot the I.G.5. is a world leader
in the collection and publicetion of mineral statistics on production
and trade. However, the Statistical Unit of the Mineral Resources
Division sees increasing difficulties in the collection of some world
trude statistics, and it is likely that publication of the S.5.M.I.
will be further delayed over and above the current delay of about
18 months.  Statisticul coveriye ind documentation of the domeutic
mining industry is far from complete, and the publication of a
Minerals Statisticul Yearbook in 1973 is an effort to impro&e the
positioﬁ. It is interesting to note thut the Australian Mineral
Industry'Annual Review has been chosen as a model for this worke.
However, I think we can certainly learn from the Division with regard
to thé mineral index und the as:eusment of construction material.
Although officers within the FMineral Reszources Branch of BER keep
their own index based along the lines of that of the Documentation
Unit in the J.G.2, Mineral Resources Division, the completeness and
the systematic approach to the iatter highlights the necessity of
full-time indexers to achieve these ends. The intensive campaign
heing mount ed by the Assessment Unit of the Mineral Resources Division
on domestic resources of construction materials points up our deficiencies
with regard to production and resource data of these 'bulk' materials,

although some State surveys are tackling the problem.

L. mina
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5. FRINCE

Two and a half working days were spent in France, one
full day with the Ministry of Industrial and Scientific Development
(¥ISD) in Puris and the remainder with the Buresu de Recherches
Geologiques et Minieres (BRGM) at Orleans La Source.

The documentation, analysis, and planning of the mineral
industr& in FPrance is mainly under the control of MISD and BRGM,.

Fy visit to the relevant sections was orgénized ty Fr C. Beaumont,

Director~General of BRCM,

Finictry of Industrial and Scientific Development

The Ministry is a French Government department staffed
by civil servante, an important function of which is the administrétion
of the mining industry in France and in its overseas territories.
The three divisions of MISD directly concerned with the mineral
industry are Industriel Mobilization, oriented towards emergency
planning in the sense of the U.S. Cffice of Emergency Preparedness
(CEP); the Planning Division, which is also responsible for the
collection and%compilation of French mineral statistics in co-operation
with the Nationzl Tnstitute of Statisties; and the Division of
Technology nnd Mining, which includes groups dealing with and
administering the supply of minerals, metals, and construction materials,
providing geological services and monitoring technological investigutions
and environmental fzcets of the mining industry, and administéring the
French Directorate of Mines. The latter consists of 12 provincial
¥ines Departments which administer the mining act throughout the

S5 departments of metropolitan France.
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The Division of Technology and Mining headed by Mr Isautier,
has the overall responsibility of mining and geological services in
Frcence, monitors the operations of BRGM, and provides a policy secretariat
to the Minister concerning mining and environmental problems and the
long=term supply of mineralse

Until recently, compilation of mineral statistics and
mineral documentntion were ccrried out within the Department by the
Burezu of Mineral Documentation. However, the National Institute
of Statistics has now integrated its stafisticul collections and
mining statistics which are published in Statique de L'Industrie
VFinerale are not available now for atout two years after the close
of the calendar year concerned. Mining statistics are presented in
considerable detzil and are compiled from information‘provided on
standard forms Ly mining companies, Mines Department representatives
in various centfes, Chambers of Mines, and government agencies.

Of course, .the limited number of operational mines and smelters in
Fronce facilitates the collection @nd compilation of mining statistics.
As is the case in most countries, lack of comprehensive quarry statistics
is the main gap in the overall collection.

Mr Francois Callot is the Director of Mineral Documentation
within MI3D and the Editor of the periodical 'Annzles des Mines'. This
is & monthly review of the mining industry which in the. August-September
edition produces an annual review along the lines of our Australian
Mineral Industry Annual Review. The annual edition of 'Annales
des Mines' covers mineral commodities under the headings of salient
statistics, production, prices, trade, consumption, and world situation,
but the list‘of mineral commodities covered is not as comprehensive
ac that of the AMI nor is the information as detailed. Previously,

mining stotistics were channelled directly to Mr Callot's group by
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the National Institute of Statistics. Introduction of the integrited
census seems likely to zdversely affect the timeliness of the 'Annales
des Mines'. Emphasis on the work of the Bureau ofIMineral Documentation
has now teen shifted to the collection and compilation of information

on mining developments overseas, which is fed into the BRGM computer

at Crleazns.

BRGM

The BRGM is a semi-governmental body which carries out
the fundamental duties of a national geological survey and which
undertakes e.ploration for and development of minerél resources,‘
except hydrocarbons and rzdioactive materials, both in France‘and

abroad. Its activities cre very broad, but can be summarized as

follows:

- fundamental studies concerning geological mépping, general
and applied geology, geophysics, geochemistry, reological
documenjcat ion, mineralogy

- mining, research, general prospecting, study, and exploitation
of ore deposits |

- study and search for underground waters .

- engineering geology, public works, civil engineering, roads

etc.
These BROM activities are channelled into two distinct lines of service:

- in Frince, the Direction du Service Geologique National acts
for “he Govermment in various public services related to earth
sciehces.

- in Prance and overseas, the Direction des Recherches Minieres
et des Travaux a 1'Etranger undertakes mineral'prospecting,
either or its own account or in association with French or

foreign partners. However, while BRGM cun initiate exploration
I

)
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and form exploration groups in foreign countries, BRGM seldom
holds a controlling equity in an opercting mining company.
Lpert from its agencies in ¥rench-spesking ifrica, in Madagascar, and
. in overseas French Departments and Territories, BRGM has set up agencies
in varicus cogntries not within the franc area, such as Saudi Arabia,
Australia (Serem), Canada, Brazil, Greece, Libya, Malaysia, Peru, and
Turkey. -

The BRGM annual budget is about 138 million francs (ezbout
$A23 million), finance teing provided by ike French Government as a
direct subsid&, internetional funds for technical co-operation (U.N.C.,
F.A.O.),'fore;gn gévernmehts (Cabon, Saudi Arabia), and from v:.rious
public and prévate éompanies in which BRGM hacs equity or for which
work is carriédLOut.

Peé@anenf staff numbers 1300, about half of which are
' profeséionalsgp In addition, BRGM has on call experts in the fields
-ofigeblog&.an&;mining who may act o8 co-ordinating advisors in verious
disciplines. .

My:fwo chiefs contacte in BRGM were Fr Robert Lautel, the
ﬁRGM representative for Australia, znd Mr Jeon-Pierre Gautsch at
Orleans La Source. Kr Gautsch with a team of 6 mining engineers
-co~ordinztes fhe work cf the MNineral Studies group of Mr Bedouret
and the'statiéticul compilation and documentition of Mr Czllot in
Paris with ecénomic studies and feasibility studies of the mineral
depogits group und the documentution and computer groups in Orleans.

Thé:main role of the mineral deposits group headed by
Mr Lammore, is to define and compare potential new areas of mineral
exploration aﬁ? development, and to investigate the possibility of
BRGM participation in selected mining companies. Some aspects of the
work cover that of the roving commission of the so~called 'Promoteurs’,

but the duties of the mineral depocits group go much farther., A

/
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team generally comprising a geologist, a mining engineer, a 'mineral
economist', and a legal officer have overall supervision of defining
action areas, general prospecting,; assessment of the deposits, studying
the economics of production, and arranging participatlon in joint
ventures if desirable. The mining.deposits group is supported by

the work of the mineral studies group, who, like our mineral economists,
keep in close touch with the world mineral induétfy and specific
minerzl comnodities. However, officers of the mineral studiec group

appear to approach commodity studies somewhat on an ad hoc basis,

depending on which minerals have a high priority for mineral search.

A wonld be eipeéted the groups are directly involved in feasibility
studies, and the compilation of comprehensive cost data is a feature
of their work.

At Orleans the documentation group hezded by Mr Dellas
collects and collates data on geosciences from many sources from the
BRGM representotives in overseas countries, from mining and technical
journals and reports, and from data collected by BRGM under statute‘—
in France, subsurface data on mining or drilling deeper than 10 metres
are.by law collected within BRGM by the 'Banque.des Donnezs du Sous-Sol!
group. Information is computerized and put on magnetic tape for
retrieval, and the documentation group each month publishes a biblio-
gruphicel series of earth sciences.,  The monthly bulletin on exploration
and mineral economics is particularly relevant to our own work.

The data bank maintained and ccntrolled by BRGM provides
backgrouﬁd data for the newly appointed Commission on Mineral Supply,
of which Mr Gautsch is the secretany; Over the years, mineral
production in metropolitan Frunce has waned, and, with the loss of
French colonies‘and increzsing domestic consumption, the deficit in

mineral trade has increased progressively. A Commission on Mineral
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Supply has therefore been set up to co-ordinate the planning of both
public and private sectors of the industry, and to keep the Government
informed on developments in this area., The Commission aims to represent
Government at the pol?tical and administration levelg, semi=-public
organizations, and prfyate industry. In addition to the Depurtment

of Industrial and Scientific Development (which provides the Commission's
president) other depart@ents involved in minerai‘supply have cne or

more representatives. Tncluded are the Departments of Defence, Ioreign
Affairs, and Hconomy and;Finance. On the administration level, the
industrial mobilization and planning divisions also have representatives
= in all 11 members. Semi~public organizations - Committee for
International Trade (C.F.C.E.), the Metals Import Distribution Bourd
(G.I.R.M.) and BRGM — send observers as does the Federation of Metals

and Raw Minerals Corporstion (F.M.M.B.), which represents private industrye.
CCMIMENT

TInvolvement of the French Government in its mineral industry
is oriented mainly towards the problem of supply, &nd the main objective
of the Ministry of Industrial and Scientific Development is the
identification and development of deposits and the procurement of
metal supplies both in Metropolitan France and abroad. BRGM plays
a vital role towards this end. Most minerals are imported as concentrates,
e.g. lead, zinc concentrates, for domestic processing; the main
exception is copper imports, which because of lack of domestic smelting

capacity are largely in the form of refined metal.
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The sophisticated index maintained by BRGM at Orlears
provides a comprehensive bibliogréphy and documentstion of geosciences,
which covers the geosciences not only in Frince but also overseas.
Statistical coverage of the domestic minerél industry'}ollows the same
patterh as our.own, and like our own suffers from unavoidable delays

in the finalizotion of annual data. However, collection of domestic

mineral statistics in France is facilitated by reason of the comparatively

limited number of mines and smelters operating in Frence, and by the
ease of obtaining data from the various Government agencies connected
with the minefél industry. Of particular intcrest to our Mineral
Resources Branch is the impressive collection of mining cost data
evailable for feasibility study prpjects.

The intimate association of the Government and the private
sector of the mining industry is exemplified by the céncept of BRGM
and its operations, and the organizcotion of the CommiSsion for Nineral .
Supply e While inter—governmeﬁt and industry committees and groups
of this nature aré by no means unknown in Australia, e.g. Australian
Tin Advisory Committee, Austrzlian Copper Producers Associution, AMUES,
Joint Coal Board, Lead~Zinc Study.Group, we have nothing to approach
the broad integrétion of the public &nd private sectors within the
French system. Of course, the virtual natioﬁalization of the French
mining industry ﬁndoubtedly lends itself to this form of central

administratione.
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6o JAPAN

1n.Japaﬁ,the mininge an@_met@ls industry is largely controlled
and monitered by the Nln;str» of International Trade and Industry. This
'jlv a mammoth dapartment subd;v1ded 1nto numepouw bureaus covering a
minlsterlalr$e¢r@tar;at,,inyernataonalr@raqe, trade and development,
indu%frial policy, envirbnmﬁﬁt&; protegtion and safety, heavy industry,
qhemipgl indnstry, textile énq.gencual merqhandise; minerals, oil «nd
 ¢°“1.mi9i“€ pulec ut 111t1gs, indug mp;ul gsoienge and technology, as
wail aé Q»numbeg Qf_?geanﬁf-ﬂUCh ag the patent ugency, nnd the met:llic
,miﬁar&ls Explorgtipn NERNGY o
N The érc*" of most 1n¢emevt to the writer were the Minerals,
011 angd Goal Plnlnp Bu:eﬂu (boon lo be combaned with the Pyblic

Util;t;eu Bure%q), Lnd the Reseumqh and- wt¢t1ur1c¢ Department.

"hwgmmwm“h,i_j.Dggﬂ@®£ 

| The. dep rtment is- mebponu1b4e fpr the gompilation of st: Tjstlcb
coverihg‘oommcrog, 1ndqﬁtny,-and minlng,;n Japan, and i sﬁbd1v1ded into
elegven diviéiqhs with‘éeparame divisicnsjfop cpal, iron snd steel,
mhﬁmjpfls,rgnd_fhe_miniyg industry in ggnérai, ¥och division distribites
nﬁand@rd fprms;;and éo;ldti@n‘a§d c¢mpi1a¢ipn pf relevant st.tistics are
génar&lly made mqnthly. -The result is a mass of mineral data, most of
whlch T publlshqd on a monthly basis and collated into a StctlutJCdl
‘Teurbpok. In partigular, the department publishes Industrial Stotistics
Fonthly, whiéh,provid¢s'intggrgted statigtics of the mining-and manufacturing
iﬁ&uatfies,, Honmadjusted and seasonably adjusted index series are
availuble'OOVQriﬁg minersl production, shipments, consumption, inventories:,
and cipaeibies cs well as vilue added, Fining and mé%al statiotics are
sﬁbdivided into gari, cdul, petroleum, general miner:le, iron and steel,

non-terrous: metuls, fabriceted metals, clone end olay, and chemicils.



Quantum and vualue data are available for coal, gold, copper, zinc,
pyrophyllite, doiomjte, cilica coend, limestone, crude petroleum,
natural gac, and ref'ined non-ferrous metals. Data on domestic
conszumption on almonthly bhasis ¢re.aveilable fqr iron ore and pellets;
crec of manganese, nickel, copper, and lead; limestone, ashestos,
phosphate, ilmenite, cond salt. Separate monthly-statistical bulletins
are published for coal, coke, petroleum, steel, and miniﬂg in general.
On an @nnual basic, the Research and Statistics Department publishes
a comprehensive coverage of the domestic mining end refining metals
industries as the Mining Yearbook of Japan, and Yearbook on Non—Ferroﬁs
Metal Products Stotictics. Unfortunately, both these Yeirbooks
cre published only in Japanese. In addition, The Japan Mining Industry
Association, closely linked with MITI, annually reviews the performance
of copper, lead, zinc, and nickel in Japan (in English) and provides
full production, concumption, znd tride statistics for these‘metuls.
Jetro (Jupan Exiernal Tr:..de Organization) is largely revponsible
for the co-ordinetion and compilufibn of Compréhéﬁsive mineral trade

statistics, availoble on both a monthly and an annusl basis.

Mineral, 0il and Coal Mining Bureau

The Bureau iz subdivided into departmehts dealing ﬁith bining
pelicy, the mining und metals industry, petroleum'planning, administration
snd dcveiépment, and o ceparate dopdrtment'dealihg with poliéy, administr. tion,
rehabilitation, and mine safety as applied to the coal mihing ihdustry.

The Minerals, 0il and Coal Vining Bureaun is sho}tly to
combine with the Putlic Utilities Bureau, which cﬁfrently.contfois and
administers power and electricity under the divisions of watef, thermél,

nuclear, und gas power.,
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The péiﬁcipél.cgntaéi in tﬁélminerals, ¢il and Coal Kining
'Bureau was Mr‘Y; Takemhrq, Directorzoflthé ﬂiniﬁg Polipy Division of
the Bufeau. The Fining Folicy Divisiph‘is involved'mostly in thé
' ~general co&ordinqtion of sctivities of the Bureau, review of policy
of the Miping aﬁa'Qqéitying Laws, and administration and review of
the Export and Import Tr&de Law @s itlapplies to ﬁetals and minerals.
The llnlng Policy D1v181on is alsb'reﬂponsible for theAdevelopment of"
i, 1ongwterm forecLstu of sqpply ang gemqnd for minerils, and in thié
~work is in-01ose touch with thg ticonomic ?lanning Authority (EP.),
: ‘whiCh is reSponSible for induStTi@l forecagts for Japan as a wholes
Tt 1s 1ntere tlng to note’ that ﬁonecasto by the EPA are based on‘
:'ecanmlc and econometrlc qnal s;w technques, and once economic érowth
patterns are establlshed the Mlnlng Pnllcy Dlvxs1on is requlred to
5_,t“1lor meJectud metc oupply/domznd proJectlons $0 conform to these
‘; ::econom1c patterns.. »when prp;ectaoqs.of the overall~growth pattern
A.are rev1sed, modlflc&thns tg mlneral qupply/demand forecasts are
;‘necesgary, this at tlme$ 1qa@p tq qome startlmng revision in the
 fpgb1iShed'prQJect;Qn$:pf mineral dgmand,‘even in the chort term.
| The ﬁinigg Péliéy.Divisioh fof the most part is staffed
wlth economlsts, mlnlnm ensgncqrs, knd legul offlcers. | The mininé
englneers arg cr, llﬁd upon to comment on the feas;blllty of progectlons
'prepared by the econom;sts, but norm«lly do not initiate studies on
.'_iuture 1evels of mlneral supply and demand,
The Mlnlng Policy D.v1a10n ig clos ely asgocinted with the
4h1n1ng Industry and the Metal Industr; D}VlSlonS, whlch in many ways

carry out mlnerul industry stu41ey gimilar to those of our own mineral

economists,” As itg‘numg implies, the Metal»ladust:y DlVls;on is more

- concerned with pppbe?sgg'minera;g and copﬁentrqtes and refined metals
from primary pefined sh@peé through semimfabricated products. One of

its mginvlines of stydy is the reclamation cf noneferrous metals.
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The Mining industny Division monitors mineral production and supply,
usully up to the concentrate stige. Officers of the division are
2llotted specific groups of minerals, e.g. non-metallics, construction
matericls, non-ferrous, ¢nd do not as a rule specialize in any particular
mineral commodities. This division administers the Gold Control Law,
and, through regional burewus of MITI, eutablishes mining rights
cnd mining le:.ses throughout thé virious prefectures in Japan. An
importint aspect of the Division's work is the survey of mineral
reserves which'is mzintained in close co-operation with the Netallic
Finerals Exploration Agency of Japan. |

The Ietallic Minerals Exploration Agency of Japan (MNEA)
dates from 1964 when it superseded the Fetallic Minerals Exploration
Financing Agency, formed to provide exploration finance for Jap:nese
enterprisés. The new agency extended its financing to cover detailed
geological survers nd later, regional surveys, formerly the domain
of the Geologic:l Survey, Institute Agency of Industrizl Science and
Technology. In Japan, MMEA provides loans to eligible individuals
&nd enterprises to finance explorqtién activities; finances regional
¢eological surveys on copper, lead, and zinc ores as part of the ten-year
national prosrem tb apcelerate exploration by mining companies for
buge-metal resources in Japan; and finances follow—up detailed geological
explorition of poténtial.mineralized areas delineated by regional
surveys.  Exploration costs ure contributed 60 percent by the central
Government, and 20 percent each Ly the prefectural government and the
rining compinies concerned. Overseas, MMEA linances exploration of
Japinese metzl mining companieg on a 'repay on your success' busis,
subcidizes geological surveys of zelected w.reas, and co—operates with
the Governments of developing countries in appraisal of mineral resources

2nd in the evaluation, planning, =nd development of mining projects.
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In «ddition to this, FMEA meintains a Mineral Resources Centre,

vhich provides & data bank, hibliography and documentation of overseas
~exploration and development of mineral resources, mining legislation,
environmental developments, supply/@emand balance, and activities

of foreign enterprises. Vith the objective of establishing a
worldwide system of mineral intelligence, the Centre has estzblished
mining specialists in the United Kingdom, Australia, Canada, Peru,

Zaine and the Philippines.

COLVENT

:MITI, in its allmehbpacing role of a dep.rtment of trade

‘and industry, not only monitors the.over&ll Japanese economy but also
écts as a'federél bﬁreau of mines and a géologicai survey for the
dOmestic mininé‘and.mineral industny. ‘ The Japznese mineral industry

is'orieﬁted tOWurdé th§4acquisiti0n and.cqnsumption of raw materials

smd the fabfication qf.metai prédugts. - Jupanese statisticallcollections
ore therefore most comprehénsive in ihe field of production and supply
of minerzl orés ind concentrates us well as in consumption, stocks,l
znd end~use statiétics of refined metzls und processed non—-metallicse.
While the Jupunese stitistical ind intelligence coverage of both the
domestic and overseds mining industry mugt be envicd, and to.some
extent copied, forw:.rd projections of minercl requirements issued by
MITI leave.much to te desired and should be treated with a certain
degree of caution. Raw‘material requirements of the metal febricating
induotry ire interreted inte prejected economic growth patierns, and es
guch are snbject %o freguent wnd substantizl revisions. In addition,
PTTT hie eonzidercble oi:gutory twthority in dictiting the level of
preductior. copacits utilized in virious sectérs of the manufeccturing
industry, and because of this, the normal balancing: frctors of supply and

demand for raw materials become subject tc arbitrary government declsions.
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Te CONCL[SIONS”AND‘RECQMHEEDLTIQNS

Stltistics

All countries visited have continuing difficulty in
obtaining basic stotistics on the mineral industry as comprehensive
end as quickly @s they would like. As in our own case, areas not

covered in as much detail as desired are those of stocks, costs of

production, end-use statistics, and recovery and consumption of

secondary metals, Complete, detuiled, official statistics of the :
mineral industry are not available for publication'for about twelve
monthe after the close of the calendar year to which they refer.
However, in most cases, preliminary estimetes of the country's mineral
industry performqncevare aviilable, and are publiched on the basis

of 9-month estimates supplemented with statistical intelligence
cqllectea by mineral commodity specialists. Statistical ceverage

of domestic minerzl production and trade along similar lines is
produced in the March edition of the Australian Mineral Induétny
Quarterly Review, which hoﬁever, is rot usuvally published gntil
Afpril-Mzy. To hasten the availability of these statisfics to the
public, consideration should be given to'the‘ﬁreparation of a summary
printed within BMR, and probatly ready for publication and distribution

towards the end of February. Ixponsion in the number of special

”mineral collectiong alraady underfuken on hehalf of BMR, e.g. lecd,

zinc, copper, tin, mineral sands, and secondary lead and zinc, would
certzinly speed up the collection of sclient statistics and wonld

provide a more reclistic basis for 'end-of-yecr' estimates.
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Publications

The gtandard publiecation of the mineral industry for most
countries is a Mineral Ye;rbook vhich follows the general lines of
our :ustrglian Kiner:] Industry finnual Review. The coverage achieved
in the latter compUies most f.vourably with mineral yearbooks in other
.countries except perh.ps in the coverage of actual consumption data
and end-use statistics. While continning efforts are made to publich
the yeirbooks as quickly @S'ppssiblg; the publication is regurded as
an'h;storical document, and.mo§t government orgenizations seem resigned

»to‘the factjthqtvthe yearbqok will net be ayailqble‘until at least
_1? mdnthm after ﬁh¢*cu1endur'yeﬂr'ééncénned,.' llowever, as mentioned
' Gﬁove; qbridged preiiminapyivepéiéﬁs of the:ygaxbobk are available
‘within a maﬁtgf_ofﬁweekﬁ &fter'fhe‘eﬁd'gf the year. In the United
"st;tés<and.Caééd@'pfepnigtgd_chapt%réfhaveibgen extended to cbver
- &1) the more imporfant:minerél‘qémquitie§,raﬁd‘issue of these pre-
.ﬁriﬁts.géﬁmQhﬁe éﬁé@ﬁ.siihmqhths‘éfﬁer thé closé of thg 6alendar year.
The preprints are later updeted for incluéioﬁ in the yearbook. In
our case eleven preprints of AMI chapters are now published in
Novembérnnecembep. A positipn similar to that in the UeSehe and
Conada could he achieved within our own groué with increased staff and
the use of preliminary statistics. Worthy of attention is the
arrangement in Canada whereby é prqlim;nary reyiew of the mineral
ihdusfry is publighéd in the I'ebruary edition of C.M.J. and as a
quid pro quo, the review is printed and issued as a separate by the
C.M.J. on bhehalf of the Department of Epergy, Mines -end Resources.
Perhaps a similar arrangement could he made with some national mineral
publicotion in ‘fustralia, €8 Aﬁs@rgliaﬁ Mining, or Proceedings of

hustr.lizn Instituts of Mining and Fetallurgy.
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Neither the U.S.4. nor Canada pubiishes the equivalent
of our AMI Quarterly Review. Rather, monthly summaries covering
stafistics and developments in specific minerals are issued, and
trticles on special fuccts of the mineral industry are published
as a separczte isnue, e,g, the Mineral Bulletin (MR) series of the
Fineral Resources Brinch of the Cznadian Department of Energy, Mines
and Resources. UYhile this approach certainly providés up-to-date
‘mineral dcta, I think our Quarterly series can achieve the same results

as long oo quurterlies con be published without unreasonable delay.

Mineral Commodity bpec;;lists and Commodity HStudies

Commodity studies ;emain‘the basis of the documentation
énd:analysis of.the'minepal jndustry, and commedity mineral specialists
'in the Unifed States and‘Canada have functions similar to those of

- .our own mineral'eponomists, .Minera; comquity'specialists maintain
- & close liaison with industry «nd work in a technical environment.
lTheir academic hackground is generally one of economic geology, mining
engineering, or metallurgy ¢nd rost have had considerable experience
An privi te industry. Normally, each commodity ;peciaiist is allotted
.only one me jor mine:ql fof his fu}l attention, and with this degree of
specialization, é most iméress;ve covergee of the mineral is maintained
from explorition right thfough to cgnsumption of *the refined metals.
Rarticular agpects of-the industry can ﬁlso be examined in much greater
depth, for instonce the col;gqtipn of basic cost déta for which commodity
speci:lists, generally with a mining engineering background, visit
mines :nd plants and even exumine compuny acgounts.,

Mineral commodity specialists are more directly involvéd in

-pélicy sdvice than our minerml economigts, und cbmmodity'specialists
often represent their Government on internatienzl mineral committegs;
e.g. the leud speciuliste represent the Camadian government on the

Internctional Lganginc Study Groupe
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Thare_is ne doubt that to achieve a coverage of the
mineral industry comparable %o that in panada or the United States
further speciclization ig réquirﬂdeithin our Pineral Economics Lection.
For this, additional profesnionél gtaff with experience in indusfnv
will be requiredf ' As a guide, fhe Einerals and Metals Division of
the Fineral Resources Brinch in Canada, which monitors the domestic
mineral indus trv is gtaffed with about three times as many professionals
as our Mineral Ecqnomlns Section, which perfprms equivalent duties.
However, sﬁpport staff EPe équallyrimportant to the efficient operation
of the Uection; gnq sub?prgfessionala.suéh ag index- rs and rese: rch
offioeré muét be provided if-minerul‘gcpnqmists‘are to give their -
undivided “Itentlpn to camhodlt‘ dtudjﬁﬂq It-ia inteféstiné4io note
thar in ccnoda and the Unltad tubeu, ifter Lhe ocomn:odity Ohdptbr for
the Ye: rbook hi.g been wr;tbqn end cleared by the oentrcl technlca
edlt;na group! ‘the qomm?dlty spe01glmst & qnly further 1pvolvement

ie in GhQCkinH the first galley pm@pf, :

Ecconomic Anelysis of the Mineral Industry
v aat d T Al L AMUS AN e ALY | Y Lans aam i

While commedity sthdies ere reoognizgd as thebbasis fer
documentotion and day—to~day andlysis of %hé ﬁineral industry, there
s a growing cpnvicfion in most 60untries_$hat a mére 0ph1 tio ted
econonig appropch to the industry ag a whole wnd its long—term trends
und problems is also reduiréd, Attempts to achieve this in government
orginizitions in the Unitedetatas and Qupeda have not been an uhqualified
sucecess m: inly, T think, because of ap overwemphasis on economic
qualifioptions at the expenge of teohnical training, and the compirative
isolation of the epoﬁomiq analysis gproup from minerél commodity speciulist
diviéions and the privete mining meptéryl Theéé shoftwéomings are being

rectified progressively and I feel it is fair to sy thal economic
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analysis groups are now making worthwhilé contributions to the
analysis of the mineral industry in the countries referred to.

As an exemple, the Mineral conomic Resezrch Division of the Mineral
Resources Branch in Canada is now responsikle for long—term demand
projections which ore curried out in close liaison with mineral
commodity specinlists.

The fustralizn mineral industry has now developed to a
gtape which gulls,fén sophigticuted egonomic analysis of the contribution
made hy the industry:to the nafionul'ecgnqmyf possible future trendc
in the industry, &nd an ecpnémig approach t¢ problems restricting the
full development of the industny. The time is opportune to introduce

2 cpecial project group: into tle Llneral Lconomlcs Section, staffed

’with'geoscienti$tS‘with an ;nterest in appl}ed methematics and (hopefully)

some formal training in,ecpnom;cq.

Mineral'Resources Inveﬁtoty
LLEAL2 LI

In most oversqas countrles there is a growing awareness of

the 1mpcrtance of the m;neral ;nduﬁtr' and the need to establish not

only the extent of eqpnpmlc regerves but also to indicate the potential
extent of mineral resources or the natgén'S"mineral endowment' as
it ie sometimes referred to, = In the United States particularly,

asmessment of the nation's mineral resources is allotted a high level

.of priority, «nd extensive surveys ore being undertaken in both the

. Burezu of Mines and the USGS to achieve this aim. The assessment of

reserves, including papamarginal and submorsinal reserves, is generally

undertuken by mining engineers liaising with commodity specialists, and

-usud lly tekes the forw of compilation of publighed duta, additional

informatlpn suprlied by Mines Departments and company representatives,

end person:l inspection of mine development 2nd company records and



drilling results; in a word, along the lines of assessment of
eccnomic and submarginal reserves as currently undertaken within

our Miner:l Resources Branch. lHowever, estimation of the possible
extent of specnlative and hypotheticql respurces is normally the
respon=ibility of’comm¢dity geologists, and the possibility of
deQeloping this degree of specialization within the Geological Branch

should be considered.
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APPRNDIX 1 - COMPANY LIST

Company

E.J. Du Pont de Nemours
(Inc.)
Wilmington, Del.

N.Le Industries Inc.,
111, Broadway,
New York, N.Y. 10006.

UK.

Britannia Lead Company Ltd,
Adelaide House,

King William Street,
London' E0C049

J,H. Littla Metal CO},
80, Coleman Street,
London, EoCu 2R SBRQ

Consoliduted Gold Fields
: Ltd,

49, Yoorgete,
London, E.C.2.

Tennant Trading Ltd,
9, Harp lane,

Great Tower Street,

Londpn, E,C.3. '

Imperial Metal Industries,

I.C.'House,
Millbank, London, S,W.1.

Japan

Hokuetsu Metal Company Ltd,

3~31, Zao,
Nagoaka City, Niigata Pref,

Japan Titanium SBociety,
Konwa Building,
1-12-22, Tsukiji,
Chyo~ku, Tokyo.

Tokyo Yogyo Co. Ltd,
1~8~2, Marunouehi,
Chiyoda~ku, Tokyo.

Contact
R.A. Hageman

N.R, Swensen

R.C.R, Toller

P. Gadsden

B, Heron
LW Yates

Dr Butler

T. Watanabe

H. Kodama

S. Ushigome

Official Position

Production Manager -~ Minerals

Senior Marketing Analyst

Director

Director

Manager of Australian
Section.

Director

Head, Research Department

Moanaging Director

Director~General

Director, General Manager
of Sales




Company

“ekisan Trading Co. Ltd,
Daido Building,
Tosaboridori, 1-chome,
Nishi-ku, Osaka.

Ishihara Sangyo Kaisha Litd,
1-11, Edobori Kamidori,
Nishi-ku, Osakae.

Toho Titanium Co. Ltd,
Nikko Building,

3, hkasaka Aoicho,
Minato-ku, Tokyo.

Nippon &teel Corporation,
6~3, Ohtemachi 2-chome,
Chiyoda~ku, Tokyo,

Mitsubishi Chemical Industries

Limited,
5~-2, Marunouchi 2-chome,
Chiyoda~ku, Tokyo.

(ii)

Contact

R. Takouchi

I. Komatari

Se. Shimizu

S. Sugamata

P.T. Ku.ga

Official Position

Chief, Foreign Trade
wection

Chief Geologist, Corporate

Managing Director

General Manager, Mineral

Fesources Research Cffice

General Manager,
Planning Department



APPENDIX 2 — DEVELCPMEKTS IN THE TITANIUNM AND ZIRCCNIUM INDUSTRIES

OF THE UNITED STATES iND JAPAN

Titanium

In the United States and Japan the position of over-supply
of titanjium dioxide pigments in evidence during the period 1970-1972
has swung sharply to one of under-supply, and both countries are
now importing considerable tonnages of pigment from Eﬁrope as well
as small amounts from Australia. In the United States, the current
shortfall of cbout 100 000 tons of Tin pigment a year is to be met
by expansion in chloride production copacity by Du Pont at its
Edgemoor and Mew Johnsonville plunts., Meonwhile, pigment prices
have been increased by 1-2 cents per pound, and high-grade 'I'id2
pigment in the United Ltates is now selling at 28 cents per 1b.
There is little doubt that 2ll new pigment caﬁacity in the U.S.A. will
be based on one of the chloride processes using natural rutile and/or
upgrided ilmenite, or possibly a mixture of rutile, leucoxene, and
ilmenite by direct chlorination, the method currently employed by
Du Pont.

Japanese pigment capacity, all based on the orthodox sulphate

-route, has been frozen at about 180 000 t.p.a. by MITI Lecsuse of

pollution considerations. In some cases domestic prcducers have

solved the problem of ferrous sulphate and sulphuric acid effluent

by the conversion of the sulphate to artificizl gypsum (CaSC4), mixing
of ferrous sulphate with pyrite for burning to sulphur dioxide, and

the recycling of the spent acid. However, these zttempts to neutr:slize
the effluent have been successful only in selected areas, and most
Japanese pigment producers to expand capacity.will be forced to replace

ilmenite in their flow-sheets by a feed lower in iron, e.g. Sorel slag,
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or to switch to chloride—type pigment plants. Ishihara Sangyo
Kaisha Ltd plan to commission 50 000 t.p.a. of chloride-type pigment
capacity in 1975. The company currently produces about 40 percent
of Japanese TiO2 pigment production by the sulphate method using
ilmenite from Cable (1956) 1td and from India and Sri Lanka. Ishihara
is now producing 2300 tons of upgraded ilmenite (96% TiO2) a month
using hydrogen reduction and acid leaching (speﬁt sulbhuric acid
from its sulphate operztions). Production capacity for upgraded
ilmenite is to be expanded progressively to 70 000 t.p.a.

The use of rutile for electric welding rod coatings has
not increased to the extent indicuted Ly the recent growth in the

world steel industry. Rutile is used only in selected types- of

welding rods, and is vulnerable to substitution by other forms of

Ti02, e;g. ilmenite. The increased landed cost of rutile, particularly
in the United Stetes, has caused welding rod manufacturers to become
even more selective in “he use of coating materials, Upgraded ilmenite
has been tested as a substitute for rutile in welding rods, with
somewhat discouraging results. The upgraded ilmenites tested have
proved unsuitable either becsuse of chemical (two high in sulphur or
phosphorus) or physical reasons (because of its porous nature). The
upgraded material tends to become 'gummed-up' with the bonding resin,
which inlerferes with the arc and the resulting weld.

There is evidence of a sustained recovery in demand for
titonium sponge following the nadir of 1972. However, world demand
is not expected to recover to the eurly 1970 levels until about 1975.
Japanese sponge producers see the United Stateé aircraft industry
continuing as- the major outlet for their sponge, but Japanese domestic |

demand for titanium in chemical hardwsre, e.g. desalination plants and

heat-exchange tubes, is expected to provide an increasingly important
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outlet. Demand for rutile in metal production is comparatively
inelastic with regard to rutile prices and rutile remains the raw
material preferred for isponge production. Both United States and
Japanese sponge producers are of the opinion thut the low price of
titanium sponge of Russian origin (until recently less than $US1
per pound landed in the United States) has little if any relation
to actual pfoduction costs, Russian sponge is thought to be
produced from titanium slag, and as such is infericr in grade to

rutile-~based sponge.

Zirconium

World demand for gircon has improved impressively even
within the last six months, and consumers of zircon for foundry sand
and refractories in hoth Japan and the United ftates are now somewhat
apprehensive =g to their long-term supplies. United States domestic
production of about 60 000 tons of by=-product zircon from ilmenite
operations in I"lorida by Du Pont is to be augmented by 20-25 000 t.p.a.
from new alluvial operations in Florida being undertaken by Titanium
Enterprises. | However, increased output will account for only half
of domestic demand projected for zircon. Japanese consumers are
obtaining a small proportion of their zircon requirements from Malaysia
end India, but do not expect any significant increase in supplies from
these sources. Australian producers will obviogsly be called upon
to supply the bulk of world zircon requirements for the foreéeeable
future. In contrast to most other industrizlized nations, which use
between 60-70 percent of total zircon consumed for foundry sand, Japan
consumes about half for refractory purposes. Japanece zircon consumption
in refr.ctories in recent years has increased at an annual rate of almost
20 percent, &nd although the growth rute for refractories is expected
to ease to 5~10 percent per annum, an ¢verall increase of at least 5

percent per annum can be expected in Japanese zircon prequirements.
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Actucxl level of zircon consumption in Japan is estimated
to be about 100 000 tons per annum. In 1972, Japan imported a
massive 141 000 tons of zircon concentrates from Austrzlia to
replenish depleted ctocks and to build stocks up against a projected
zircon shortage. It is interesting to note that Japanece manufacfurers
of zircon refractory bricks for furnace linings and pouring nogzzles
are now using foundry grade zircon, previously considered to be too

high in iron (up to 0.3% Fe203) for this purpose.




APPENDIX 3 —~ USGS — CCMMODITY GEOLOGISTS

Commodity Geologist

Abrasives 4 Rovert E. Thaden
Aluminium Sam Patterson

Antimony : Mary Miller, D, White
Asbestog ‘ Andrew Shride

Barite Don Brobst

Beryllium Wally Griffitts

Bismuth Bi;l Hasler, Mary Miller
Carbonates Georre Ericksen

Chromium Thomas P. Thayer

Clay John Hoétermgn

Cobalt Don Brobst

Construction materials Robert Laurence

Copper B Dennis Cox

Diatomite David Durham

Fillers and pigment E. Brown |

Fluorspar Ronald Worl, Ralph Van Alstine
Geothermal energy L.J.P. Muffler

Gemstones . Robert E. Thaden

Gold Frank Simons, Bill Pring
Griphite Paul Weiss
~Helium ' Ken Pierce

Iron Harry Klemic, Hal Jaﬁes, Richard Baley
Lead Hal Morris

Lithium Je«J. Norton

Manganese Jack Door




Commoditx

Mercury

iolybdenum

Nickel
Niobium—tantalum
Thorium

Urenium

Coal

Gas

0i1

0il shale

Tar sands
Pegmatite minerals
Phosphate
Platinum

Rare earths
Kyanite & other Al silicates
Mg refractories

Salines (gyp, B, Cl., I, K,
salt, Vg, anhydrite, Sr)

Nitrates and iodine
Trona~natrolite
Silica

Silver

Sulfur (incl. byprod.)
Talc |

Tellurium, Selenium, etc.

(ii)

Geologist

Ed Bailey

Bob King

Henry Cornwall
Raymond Parker
Mort Staatz
Arthur Butler
Paul Averitt
Thane McCulloh
Thane FeCulloh
Bill Culbertson
Bill Cashion
Frank Lesure
Jim Cathcart
Norman Page
Jack Adams

Gil Espenshade

Al Bodenlos

G.I. Smith
George Ericksen
John Dyni

Keith Ketner
Allen Heyl

Al Bodenlos

E. Brown

Bert Lakin



(iii) -
Commoditv : Geologist
Tin B. Reed
Titanium Eric Force
Tungsten Warren Hobbs, Jim Elliott
Vanadium Dick Fischer
Zeolites Dick Sheppard
Zinc (incl. Cd) Helmuth Wedow
Zivconium=hafnium Harry Klemic



LPPMEDIX 4 - DAL RY R T POR DINCIPLINEL WITHIN FINERAL RatGURCES

BR:ZNCH (ENR)

SCCIAL CIENCE GRCUP
8037~8352-8666~8979
9550-9924—10298-10671
10283-10684~11085-11487
11770=12231=12690-13152
13663-14198-14732-15267
1596 3~16586-17210-17836
18399~19118-19838-20557
20831-21646-22461-23278

Recruiting level $5520 to $8760
in increments of $60,
Effective: 5 July 1971.

W N O NN

RES1IRCH SCILNTIST
SE-RES 1 11100-14632

2 14352-22111

3 20810-25685

4 24398 and up*

¥rates of pay in excess of 5350
above minimum must be approved
by Treasury Board.

Effective: 5 July 1971.

BCONOMTEDS

$13596-$14192

ES 2 $15236~315840-$16506=$17172-
$17836-318222-$18891-$19729~

$20557

ES 3 $20750-521594-$22436-$23278

T

of' $250).
Effective: 1 July 1971.

PHYSICAL SCIEMCES (GRECLGGISTS)

PC 1 6900 to 12720 (360 steps)

2 12274-12913-13553-14191-14830-15468
3 15189~15928-16668-17409~18148-18888
4

18078-18939~19800-20661-21522

5  21408-22381-23353~24326
Effective: 28 August 1972.

ES 4 $23220-324073~524926~325785

ES 5 $22000 to $27250 (with inter—
mediate rates at intervals

SENIOR EXECUTIVE CFFICER (sX)

Level 1 $22000 to $28000 (with
increments in multiples
of $290).

2 $25000 to $31000 (with
increments in multiples
of $290). .

3 $28000 to $35000 (with
increments in multiples
of $290).

4 $34000 to $40000 (with
increments in multiples
of $290).

Effective: 1 January 1972.

ENGINEERING AND LAND SUHVEY‘GROUE
A - Effective 6 July 1970

B ~ Effective 5 July 1971

Level 1

A = $7800 - 39480 (with $60 increments)
B - $8220 -~ $9960 (with $60 increments)

Level 2

A - $9606 = $10044 — 310480 - $10918
B - $10086 - $10546 - $11004 — $11461

Level 3

A ~ $11752 — $12286 — $12822 — $13356
B = $12340 ~ $12900 ~ $13463 - $140%4

"Level 4

A - $13852 = $14482 - $15111 - $15741
B = $14545 - $15206 - $15867 ~ $16528

Level 5

A - $15953 = $16677 — $17402 ~ $18126
B - $16751 ~ $17511 = $18272 - $19032

Level 6

A = $18749 ~ $19602 = $20454 - $21300
B - $19686 ~ $20586 —~ $21477 - $22371
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Fig. 2 GENESIS OF THE MINERALS YEARBOOK
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Technical ) Author
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4 -
2 4 g 3
‘Minerals Technical : . Technical :
Yearbook Monuscript | Data Type | Page - Data P Chapter
, - . ; y . - rinter }—b
Author/Commodity | (2 copies) Services ] Setter Proof Services ) Preprint
Speciulist ’ (Statistical Review) 4  (Review .for Format,
; Typestyle, etc.)
[ . Reconciliation E
of Comments

Personal
Contocts and
Field Trips

Stote
Publications

Foreign
-Publications
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Regional Geologist,
Central Region

Office of the Chief Geologist

Sheldon, Chief Geologist

Denver, Colorado
T. A. Hendricks

. Patten, Fiscal Officer

Zt-csgzc:nc'x
COmMwWXmYvo

Albers, Associate Chief Geologist

Davis, Deputy Associate Chief Geologist

Dow, Program and Budget Officer

Roberts, III, Administrative Officer

Becraft, Chief, Office of Scientific Publications

. Ratliff, Administrative Assistant

Regional Geologist,
Western Region
Menlo Park, California
R. E. wallace

l—IOffice of Minerals Exploration

i Z-/Off'ice of International Geology

§/6ffice of Earthquake Research §&

Crustal Studies

l
]
|
|

J

i-/Oft'ico of Marine Geology

OFFICE OF MINERAL RESOURCES

E. W. Tooker, Chief

J. E. Gair, Deputy Chief
M. R. Mudge, Deputy Chief

(Wilderness)

Sandra H. B. Clark, Staff Geologist
(Alaskan Programs)

P. K. Theobald, Jr., Staff
Geologist (Special Programs)

OFFICE OF ENVIRONMENTAL GEOLOGY

R. B. Raup, Jr., Chief

W. R. Keefer, Deputy Chief

E. H. Baltz, Jr., Deputy Chief
(Engineering Geology)

N. J. Trask, Jr., Staff Geologist
(Astrogeologic Studies)

M. C. Blake, Jr., Staff Geologist
(Urban Studies)

OFFICE OF GEOCHEMISTRY & GEOPHYSICS

R. S. Fiske, Chief

G. P. Eaton, Deputy Chief

Joan R. Clark, Deputy Chief
(Geochemistry)

R. M. Hamilton, Deputy Chief
(Earthquake Geophysics)

L. C. Rowan, Staff Geologist
(Remote Sensing)

OFFICE OF ENERGY RESOURCES

T. H. McCulloh, Chief

J. F. Murphy, Deputy Chief

R. F. Meyer, Deputy Chief
(0il1 and Gas)

Eastern Min. Resources, F. G. Lesure
Central Min. Resources, R. L. Parker
Western Min., Resources, G. W. Walker
Alaskan Geology, George Gryc
Exploration Research, F. C. Canney
Office of Resource Analysis,

A. L. Clark

leffice of Minerals Exploration,
Harold Kirkemo

EIOffice of International Geology,
J. A. Reinemund
Branch of Latin American and
African Geology, G. E. Ericksen
Branch of Middle Eastern and
Asian Geology, D. F. Davidson

Adm. Officer, E. H. Like

Eastern Environ. Geology,

Richard Goldsmith
Central Environ. Geology, E. T. Ruppel
Western Environ. Geology, H. D. Gower
Kentucky Geology, W. W. Olive
Engineering Geology, J. T. McGill
Special Projects, W. S. Twenhofel
Astrogcologic Studies, J. F. McCauley
Surface Planetary Exploration,

J. D. Strobell
Paleontology and Stratigraphy,

N. F. Sohl

Adm. Officer, D. K. Fridrich

Analytical Laboratories, Irving May
Experimental Geochemistry and
Mineralogy, D. R. Wones
Field Geochemistry and Petrology,
J. G. Moore '
Isotope Geology, Z. E. Peterman
Regional Geochemistry, J. J. Connor
Regional Geophysics, M. F. Kane
Hawaiian Volcano Observatory,
D. W. Peterson

éjOffice of Earthquake Research and
Crustal Studies, J. P. Eaton

Adm. Officer, W. E. Fichtner

Chemical Resources, O. B. Raup
Coal Resources, G. H., Wood, Jr.
0il and Gas Resources,
W. J. Mapel, Actg.
Uranium and Thorium Resources,
W. I. Finch

2/0ffice of Marine Geology,

H. L. Berryhill, Jr.

Branch of Atlantic-Gulf of
Mexico Geology,
L. E, Garrison

Branch of Paciflc-Arctic
Marine Geology,
J. E. Schoellhamer

Adm. Offlcoer, Lois P, Williams

Fig. 3 U.S.G.S. ORGANIZATION — GEOLOGIC DIVISION
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Fig. 4

CANADIAN DEPARTMENT OF

ENERGY, MINES .AND RESOURCES.

| MINERAL RESOURCES BRANCH

| PROGRAM STAFF GROUP

§ Director
Chiefs of Division
Head, Program Staff Group

MANAGEMENT COMMITTEE

> ais Gt v oo s and

1

MINERALS & METALS DIVISION |

RESOURCE OEVELOPMENT DIVISION

L

4

Industrial Minerals SectionA
‘Ferrous Section

Mineral Fuels Section
Nonferrous Section

Special Studies Section

EGMA Adminisctration

1 cenerat Relations & Policy Review

Section

Senjor Advisor (Taxation & Llegis-
lation)

Resource Potential Evaluation
Section

National Mineral Inventory Section

Northern & Regional Development
Section

Overseas Developmeat Section

~ MINERAL ECONGMICS RESEARCH
DIVISION
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| Futures Research Section
| Economic Analysis Section

‘Environmental & Social Studies

Section

.Statiscics Section

ADMINISTRATION DIVISION

Secretariat

Financial Section
otéxce Services Section
Records Section
Information Services

Section

Library Services Section

January 1971
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MINISTER

l NATIORAL ENERGY BOARD _}—

.
[ ATOMIC ‘ENERGY OF CANADA IL
| £Looma00 xucLErs Lro, H
. . ‘DEPUTY WINISTIR
'Lnou: ENERCY CONTROL mn—h
kununo AVIATION LTD. ]—1 ASSISTANT DEPUTY -MINISTER
PLANNING AND EVALUATION
| URANIUM -CAXADA 1TD. ' ' 1
L I . r 1
SENIOR . f PLASITNG J [ EVALATION J
ASSISTANT DEPUTY MINISTER
1 1 E 1 1 1
ASSTSTANT DEPUTY MINISTER ASSISTANT DEPUTY WINISTER ASSISTANT OEPUTY NINISTER 1 assisTant verury wiNisTER PUBLIC RELATIONS AND
MINEMAL DEVELOPENT SCIENCE AND TEONOLOGY ENFRGY DEVELOPMENT ADMINISTRATION ] INFORMATIOR SERVICES
MINERAL RF SOURCES -SRANOM WINES BRANCH EASTH PHYSICS BRANCH ENERGY ADVISERS [ PERSOMNEL AND ORCANTZATION
1 ELECTRICAL EMERGY :
URANILDM - —
) POLAR CONTINENTAL SHELF 1 ot Erecy i '
s GEOLOGICAL SURVEY A 1 COAL ENERGY . 41 PINANCE AND ADMINISTRATION
EIPLOSIVES DIVISION prayiey PROJECT 11 '
SURVEYS AND MAPPING THE CANADIAN. CENTRE AESQURCE NAAGEMENT RO | '
BRANCH ' OR RENOTE SENSING CONSERVATION 8RANGH Sf] OmeVTER sCiewce cavne _
ATIANTIC GEOSC . o : P LEGAL SEAVICES
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InsTITUTE OF GEOLOGICAL SCIENCES

I
FIELD INVESTIGATIONS

I~ SOUTHERN ENGLAND AND WALES
— South-Western Unit

— Central and South Midlinds Unit
—— London Drawing Office

— NORTHERN ENGLAND AND VWALES

— Yorkshire and East Midlands Unit
— North-Western Unit

— North-Eastern Unit

— North Wales Unit

— Continental Shelf Unit I

— Leeds Drawing Office

"~ Special Services

— SCOTLAND

— South Lowlands Unit

— North Lowlands Unit

— Highlands and Islands Unit
— Continental Shelf Unit 11

— Edinburgh Drawing Office
— Sgecial Services .

L Overseas Division
Special Surveys Unit
Photogeological Unit

To occompany Record I973/129

Fig. 6 The organisation of the Institute of Geological Sciences

-—GEOLOGICA‘L SURVEY OF GREAT BRITAIN

— Southern Wales and Welsh Marches Unit

— East Anglia and South-East England Unit

i
i THE GEOLOGICAL MUSEUM
: ‘ * LiBRARY

— Photographic Services
‘— Teclmnical and Industrial
Services

'
1
i
i
f
!
i
'
i

— Establishment Section
i — Finance Section

L Editorial and Publication Section

— GEOLOGICAL SURVEY OF NORTHERN IRELAND

|
SPECIALIST INVESTIGATIONS

— GeocHEMICAL Division
— Analytical and Ceramics Unit
— Isotope Geology Unit
— Mineralogy Unit
Carbonatite Special Project
“— Radioactive and Metalliferous
Minerals Unit
— GeornysicaL DivisioN
— Applied Geophysics Unit
— Geomagnetism Unit
— Global Seismology Unit
— Enginecering Geology Unit
— Marine Geophysics Unit
. — Blacknest Group

— HYDROGEOLOGICAL DEPARTMENT
!~ Computer Unit

—- MiINERAL REsources Division
l—— Mineral Intelligence Unit
— Mineral Assessment Unit

Unit
— PALAEONTOLOGICAL DEPARTMENT

Jurassic-Cretaceous Boundary
Special Project

L~ PETROGRAPHICAL DEPARTMENT
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at the end of 1971,

I Mineral Statistics and Economics
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