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International Coal Show 331
Organised by the American Mining Congress,

this show taking place in Chicago at the end

of April is one of 1984's most important
mining events.

J haria Coalfield 349
India's main source of coking coal is to un-
dergo major reconstruction, expanding to 57

Mt/y by the year 2000.

Conveyor Systems 362
Belt conveying is increasingly selected as a
practical, economic alternative to both road

and rail.

FRONT COVER: (L) The C2 conveyor at
Quintette; (Upper R) A 60 in belt conveys
copper ore; (Lower R)' Continental's test rig

for steep conveyors.

Portal at Point of Ayr 376
Opening a drift through waterlogged ground.

Subsidence Measurement 379
An example of modern survey techniques.

MAY 1984

Shaft Hoists 447
Some of the latest equipment for winding
men, metarials and minerals in mine shafts is
reviewed.

Gold Mining in Chile
The production of gold from Chile has in-
creased considerably in recent years: the
sources are analysed.

Mineral exploration in Sri Lanka

The Geological Survey Department of Sri
Lanka plays a key role in mineral explora-
tion. Principal products are graphite, phos-
phate, ilmenite and gems.

Gold Analysis
Factors to ccnsiderwhen selecting appropriate
methods of gold analysis.

JUNE 1984

Al Masane

Progress to date at Saudi Arabia's new copper-
zinc-silver-gold property, shown on this
month's front cover.

Mine Ventilation Congress
A preview of this conference and exhibition
taking place in Harrogate, England thismonth.

Energy From Chilled Water
Pelton whells turn potential energy to good
use.

Mine Ventilation Fans

An introduction to the theory and practice
of fan selection is provided in Part 1. In Part
2 some fans available are described.

Marketing Copper Concentrates
A look at the way Bougainville's concentrates
are sold.
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Mining Engineering
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Analysis and Assessment of Grade Variability
for Improving Exploration Planning and Re-
serve Estimation

E.Tulcanaza

Impacts of Land Use Planning on Mineral
Resources
R.V.Ramani and R.J.Sweigard

Using Geostatistics to Predict the Characte-
ristics of Washed Coal
M.Armstrong

Present Trends in the Tax Environment Af-
fecting Mineral Development in Canada

RJ”. Brown

DISCUSSION: Accommodating the Land
Use Planning Provisions of the Surfase Mining

Control and Reclamation Act
L.W.Saperstein
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SPECIAL ISSUE: 1983 ANNUAL REVIEW

Precious Metals Continue to Dominate 1983
Exploration

Mining's Comeback is Slow and Uneven, But
There is Improvement

Minerals Processing: Despite Slow Industry
Recovery, Research is Making Gains

Though Not a Record Year, the Coal Industry
Performs Well in 1983

Industrial Minerals Activity is Improving

JUNE 1984

Alligator Ridge: From a Lone Prospector's
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Discovery to an Operating Gold Mine
Warren D.Stanford

Highlights From 113th AIME Annual Meeting:
Technical Session Reflect Industry's Desire
to Look to the Future

Jim Oehler

Belt Symposium I1: A Decade of Geology
and Exploration in the Belt Basin
Jon P.Thorson and James W.Babcock

Engineering FundamentalsSeries: Shotcreting
in Underground Mine Construction
R.W.Henn

Business Cycles and Feasibility Test in
Mining Ventures
Thomas D. Kaufman

Long-Range Planning Commission: Report
of the Management and Organization Com-
mittee

Alfred Weiss, Louis Kuchinic, Jr., Frederic
L. Kadey, Jr., W.Joscph Schlitt, 111, and A.
Tobey Yu

Long-Range Planning Commission: Report
of the Educational Activities Committee

Lee W. Saperstein, Bruce R. Palmer, Thomas
V. Falkie, John E. Frost, Donald W. Gentry,
Howard L. Hartman, Peter T. Luckie and
Michael K. McCarter

1984 Jackling Lecture: Future of Mechanical
Extraction in Underground Mining
R.J.Robbins

Gaudin Lecture: Concepts in Process Design
of Mills
L.G.Austin

General Methods of Primary Dust Control
During Cutting
W.Roepke

Hydrologie Consideration in Mine Closings
A.M.Johnson
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Industrial Minerals

APRIL 1984

Rare-earths attracting increasing attention 19

Sixth Industrial Minerals International Cong-
ress-absracts 39

Guyana calcined bauxite—a profile of recent

developments 59
US industrial minerals in 1983 63
Developing clay pipe production at Naylor 69

United Kingdom Industrial mineral statistics 71

Freights-some improvement if only in the
short term 75

MAY 1984

Pumice-the ins and outs of a reinforced
market 31

Barytes in Nevada 53

Industrial minerals in Canada-a review of
recent developments

Impact of phosphate rock quality on fertiliser

market uses
Japanese fine ceramics-a high-tech boom

Sulphur's non-fertiliser markets

JUNE 1984

Annual Report Highlights
Barytes: non-drilling applications

Industrial Mineral Processing(3)-Froth Flota-
tion

Magnesita SA-a profile

Asbestos replacement

Freights—large carriers continue to benefit
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Institution of Mining and Metallurgy

APRIL 1984

Geostatistics and the definition of uncertainry A41
D.G.Krige

Stabilization of mill tailings for mining back-
fill with Portland cement and fly ash A48
P.P.Manca et al.

The mining industry: a strategy for the future A55
P.Gousseland

Evolutionary development of Palabora A58
G.C.Crosson

Design aspects and effectiveness of support
systems in different mining conditions A70
D.H.Laubscher

TECHNICAL NOTE

Forcing ventilation system at Boulby mine,
Cleveland Potash, Ltd.

F.Chilton and G.Robinson

MEETINGS AND CONFERENCES

Rockbursts: prediction and control-report
of discussion at October, 1983, symposium

MAY 1984

Basaltic lavas at Parys Mountain, Anglesey:
trace-element geochemistry, tectonic setting
and exploration implications
M.J.Southwood

A82
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Method of establishing the minimum sample
sizefor sampling alluvial diamond deposits
D.G.Sutherland and M.L.Dale

Rare-earth and other elemeni ‘'viations in
greisens and granites associated with East
Kemptwille tin deposit, Nova Scotia, Canada
A.K.Chatterjee and D.F.Strong

Investigation of magnetic anomalies and po-
tentially mineralized structures in Whin Sill,
Northumberland, England

J.H.Bateson, A.D.Evans and C.C.Johnson

Gravity and magnetic results from Mount isa

B55

B59

B71

district, Australia
M.E.Young

TECHNICAL NOTE
Tin mineralization
iron ore, Nigeria
G.G.0.0. Uwadiale and A.J.Hall

in Agbaja sedimentary

MEETINGS AND CONFERENCES
Caledonian—Appalachian strata-bound sul-
phides

DISCUSSIONS AND CONTRIBUTIONS
Papers by R.L. Stanton concerned with meta-
morphism at Mount Misery deposit, north
Queensland, Australia

Engineering and Mining Journal

APRIL 1984

Cominco's new electrolytic zing plant
Cominco has just advanced the state of art
with the opening of its new, highly automed
zinc electrolytic and melting (E&M) plant in
Trail, British Columbia.'The installation is
not only the world's largest (272,000 mt/yr),
but is also claimed to be "the best E &M plant
anywhere.”

In-pit crushing and conveying systems

This technology review examines several of
the in-pit crushing and conveying systems
that mine managers around the world are
employing to combad increasing haul lengths
and pit depths.

Pioneering Pyhasalmi concentrator stays one
step ahead of the field

Outokumpu Oy's Pyhasalmi coppcr-zinc-
pyrite concentrator in Finland has just un-
dergone process control modernization
through installation of the Proscon 20/200
computer system,developed by the company's
Engineering Division. The Proscon 20/200
controls three minicomputer measurement
and control stations, and includes an auto-
matic monitoring system for all important
machiness in the plant.

New strategies for classification vyield big
gains at Brazil's Serrana phosphate
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62

70

Five separate circuit modifications over 13
years have produced a net gain of 92% in
tonnage treated at Serrana SA de Mineracao's
carbonatite ore grinding installation.

MAY 1984

Golden Sunlight sheds warming rays on Placer
u.S. '

The newest addition to Montana's mining in-
dustry is Placer U.S.'s $50 million open-pit
gold mine 7 mi northeast of Whitehall. Placer
U.S. anticipates 72,000 tr oz/yr from the
operation.

Cornish tin mining: 1984
Part 1 of this twd-part article focuses on the
Wheal Jane and Mount Wellington operations
of Carnon Consolidated Tin Mines Ltd, and
on Geevor Tin Mines' operations on the coast
of Land's End peninsula.

Sunshine’s new Sixteen-To-One silver mine
Sunshine Mining Co. has successfully applied
a variation of vertical crater retreat (VCR)-
mining known as "drop raising” to a small
orebody in Nevada's Silver Peak Mountain
Range.

52nd Prospectors and Developers annual
meeting

Several new gold developments and diverse

B78

B87

B89

BO1

34

40

46

54



exploration equipment highlighted thisyear's
PDA convention, held in Toronto, March 4-7

Augdralian coal

Cod exports during the 1982-83 fiscd year
were double the levd of a decade earlier,
but future expansion will proceed a a do-
wer rate.

Audralian oil shale.

Four mgor Queendand projects were the
foci of discussions at the recent First Austra-
lian Workshop on Oil Shale, held in Lucas
Heights: Rundle, Condor, Stuart-Nagoorin,
and Julia Creek.

JUNE 1984

1984 Guidebook: The Microcomputer Era
This issue spotlights the virtual hoard of tech-
niques and applications that microcomputer
technology—till in its infancy—has brought
to the mining and processing industries. Six
articles address that technology from diffe-
rent perspectives:

Aid to financial planning and investment
Micros in exploration and mining

Mine Ventilation
; APRIL 1984

Dehumidification of Intake Air to Ventilate
the Hoig Chambers at the Strathmor e Secon-
dary Downcast Shaft Sysem

j-P.Crafford

Ventilation Requirements for
with a Tunnd Borer
B.G.J, de Wet

Developing

Callieries Branch. Vidt to Premie Mine
Suggested Answers to Pag Examination

Questions
JH.Steyn

News From the Mines

59

61

41

41
47

Computer networking at Amsdaco Minerals
4nc

Usng a modem for telecommunications
Minerals software for microcomputers
APCOM'&4 international symposum

Automatic control of flotation

Important advances in automated processng
and control since the early 1970s have made
abig impact on the 'bottom line.

GER S

62

Optim izing capacity and economy in crushers 69

Attention to the details of crusher design
and the performance of spesiftc crusher com-
ponents can increase throughput.

Trolley asss and computer dispatching

Efforts to hold the line on operating and
maintenance costs have produced two effec-
tive, new technologiesfor pit haulage systems.

Cornish tin mining: 1984

Part 2 of this two-part article foctises on
South Crofty Marine Mining, and Cornish
Tin and Engineering.

Direct reduction of ilmenite

74

Society of South Africa

37

47
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Die Uitwerking van Verskillende Ventilases
telsels op die Gasen Stofkonsentrasie in'n
Delwerfront duer

W.JJ. Coetzer

Vidt by the Collieries Branch to Matla Coal
Limited

Practical Condderations in the Sdection of
Tube Materials for Evaporators and Conden-
s of Refrigeration Plants

G.H.Corlett

The Temperature Rise of Chilled Water
Flowing through Pipes
R.Ramgden, Contribution by M.J.McPherson
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Some Influences on the Condensing Tempe-
rature of a Water Chiller 61
R.D.C. Shone

Symposium-The Role of the Manufacturer
in Mine Environmental Control 67

News from the Mines 68
Second U.S. Mine Ventilation Symposium 69

Proceedings of the Annual General Meeting
of the O.F.S. Branch 70

A Direct Relationship Between Sigma Heat
and Wet Bulb Temperature 71
M.J.McPherson

International
Journal of Mineral Processing

VOLUME 12 NO1-3' UAN.84

Pulp dispeersion in selective desliming of
iron ores 1
S.V.Krishnan and l.lwasaki

The influence of grinding and flotation en-
vironments on the laboratory batch flotation

of galena 15
P.J.Guy and W.J.Trahar

Grinding media wear and its effect on the
flotation of sulfide minerals 39
K.Adam, K.A.Natarajan and l.lwasaki

Electrochemical flotation of sulfides: reac-
tions of chalcocite in equeous solution 55
G.W.Walk'cr, J.V.Stout, Il and P.E.Richardson

Electrochemical flotation of sulfides: chalco-
cite-ethylxanthate interactions 73
P.E.Richardson, J.V.Stout, 111, C.L. Proctor

and G.W.Walker

Thermodynamic calculations on sulfide flo-
tation systems: |. Galena-ethylxanthate sys-

tem in the absence of metastable species 95
M.D.Pritzker and R.H. Yoon

The role of amino acid on the xanthate ad-
sorption at the water*mineral interface 127

K.Takahashi and T.Wakamatsu

Factors affecting the flotation recovery of
molybdenite from prophyry copper ores 145

.S.Raghavan and L.L. Hsu
60

Effect of humus organics on the flotation re-
covery of molybdenite 163
R.W.M. Lai, L.C.Stone and B.E.Rimmasch

Sulfidization and flotation of chrysocolla
and brochantite 173
S.Raghavan, E.Adamec and L.Lee

Interparticular phenomena in the flotation

of hematite fines 193
A.Pindred and J.A.Meech

VOLUME 12 NO.4 APRIL84

Classification of fine coal with a hdrocyclone 213
j-Slcchta and B.A.Firth

Further studies on the use of classifiers for
the control of wet grinding circuits 239
R.A.Seiiz andS.K.Kawatra

Impeller/stator interactions in a laboratory
flotation machine: the effect of wear on suc-

tion 251
C.C.Harris and S.M.Khandrika

Oscillations in a laboratory flotation machine 263
C.C.Harris and S.M.Khandrika

The influence of pulp density on the selective

grinding of ores 273
P.Tucker
The simulation of ore-dressing plants 285

M.A.Ford and R.P.King



Testing a solution to the King liberation mo-
del
J.A.Finch and W.Petruk

TECHNICAL NOTE

On the variation of contact angles with coal
rank

J.M.Rosenbaum and D.W.FCTerstenau

BOOK REVIEWS
Mechanic of Particulate Materials-The Prin-
cipes by J .Feda—D .Farahmand

Coal Pyrolysis by G.R.Gavalas-M.-Th. Mac-
kowsky

Minerals of the World by P.Lof (compiler)
A.Hall

Surface Chemistry of Froth Flotation by J.
Leja-S.Chander

Principles of Flotation by-R.P.King (Editor)
R.R.Klimpel
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Research Papers
Crigin of unusual cyclone performence curves 1
A.R.Laplante and J.A.Finch

The joint effect of rank and grain size on the
flotation of Australian bituminous coals 13
H.Bustamante and L.J.Warren

Eh measurements in sulphide mineral slurries 29
D.A.J.Rand and R.Woods

Studies on the flotation of sulphides. IlI. A
manometric study of the uptake of 0, by
aqueous suspensions of zinc sulphide particles 43
A.J.Markwell and J.M.Pratt

Electrochemical aspects of grinding media-
mineral interactions in magnetite ore grinding 53
K.A.Natarajan and l.lwasaki

Influence of pyrrhotite on the corrosive wear
of grinding balls in magnetite ore grinding 73
K.A.Natarajan, S.C.Riemer and l.lwasaki

Geophysics
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Separation 6f S-wave and P-wave reflections
offshore western Florida
R.H.Tathan and D.V.Goolsbee

A case study of stratigraphie interpretation
using shear and compressional seismic data
M.D.McCormack, J.A.Dunbar,and W.W.Sharp

A method of editing time series observations,
J.Halpenny

Causes of compressional-wave anisotropy in
carbonate-bearing, deep-sea sediments
R.L.Carlson, C.H.Schaftenaar and R.P.Moore

Accuracy of finite-difference and finite-ele-
ment modeling of the scalar and elastic wave
equations

K.J.Marfurt

A computationally fast approach to maxi-

493

509

521

525

533

mum-likelihood deconvolution 550
C.Y.Chi, J.M.Mendel, and D.Hampson

Offshore electrical exploration of sedimentary
basins: The effects of anisotropy in horizon-

tally isotropic layered media 566
R.N.Edwards, D.C.Nobes, and E.Gomez-Tre-

vino

Electromagnetic response to a discretely
grounded circuit 577
J.R.Wait

Principle of reverse-time migration 581
S.A.Levin

Simultaneous correction for divergence and
deconvolution without changing industrial
practice 584

J.M.Mendel

Grain shape effects on dielectric and electri-
cal properties of rocks 586
P.N.Sen
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Discussion on: "Reflection on srherical seis-
mic waves in elastic layered media (P.M.Krail
and H.Brysk), by S.H.Danbom and S.N.Do-
menico with reply by authors

JULY 1984

SPECIAL ISSUE
Time-Domain Electromagnetic Methods of
Exploration
M.N.Nabighian, Editor

Foreword and Introduction
M.N.Nabighian

The transient electromagnatic response of a
magnetic or superparamagnetic ground
T.Lee "

The influence of a conductive host on two-
dimensional borehole transient electromag-
netic responses

P.A.Eaton and G.W.Hohmann

Diffusion of electromagnetic fields into a
two-dimensional earth: A finite-difference,
approach

M.L.Oristaglio and G.W.Hohmann

Enhancement of transient electromagnetic
soundings: A metallic model study
W.E.Doll, T.V.Skibicky, and C.S.Clay

Limitations of large-loop transient electro-
magnetic surveys in conductive terrains
B.R.Spics and P.D.Parker

Simplified prediction of transient electro-
magnetic response
A.Becker, R.DcCarlc, and P.G.Lazcnby

Approximate calculations of the transient
electromagnatic response from buried con-
ductors in a conductive half-space

J.D.McNcill, R.N.Edwards, and G.M.Lcvy

Simple inversion of time-domain electromag-
netic data
C.T.Barnett

Noise processing of time-domain electromag-
netic systems
J.C.Macnae, Y.Lamontagne, and G.F.West
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934

The Newmont drill-hole electromagnetic
pulse system—Examples from eastern Aust-

ralia 949
G.W,Boyd and C.J.Wiles

The role of simple computer models in inter-
preparations of wide-band drill-hole electro-
magnetic surveys in mineral exploration 957
A.V.Dyck and G.F.West

Time-domain electromagnetic soundings at
the Nevada test site, Nevada 981
F.C.Frischknecht and P.V.Raab

Megasource time-domain electromagnetic
sounding methods 993
G.V.Keller, J.l.Pritchard, J.J.Jacobson, and
N.Harthill

A time-domain electromagnetic system mea-
suring the step response of the ground
G.F.West, J.C.Macnae, and Y.Lamontagne

1010

On the approximation of finite loop sources
by two-dimensional line sources
M.N.Nabighian and M.L.Oristaglio

1027

REGULAR ISSUE

Models for thermoelastic attenuation of
waves in heterogeneous solids
B.H.Armstrong

1032

A method of determining a preferred P-wave
velocity profile in a borehole using surface
explosions

C.Wright and C.Huang

1041

Synthetic full waveform acoustic
cased boreholes
K.M.Tubman,C.H.Chcngand M.N. Toksdz

logs in
1051

A preliminary analysis of the NRL airborne
gravimetry system
J.M.Brozena

1060

A simple objective method for minimizing

crossover errors in marine gravity data 1070
R.A.Princc and D.W.Forsyth

Microgravimetric and gravity gradient tech-
niques for detection of subsurface cavities 1084

D.K.Butler



The gravity profile and its role in positioning
the edge of a two-dimensional faulted struc-
ture having an arbitrary vertical variation of
density

M.K.Paul and A.K.Goodacre

Mineral interfacial processes in the method
of induced polarization
J.D.Klein, T.Biegler, and M.D.Horne

A single digital linear filter for computations
in electrical methods—A unifying approach
U.C.Das

Discussion on: "Werner deconvolution for
automated magnetic interpretations and its
refinement using Marquardt's inverse model-
ing" (C.C.Ku and J.A.Sharp), by V.Babu
Rao with reply by authors

AUGUST 1984

Offset panel
T.K.Fulton and K.M.Darr

Seismic versus sonic velocities: A vertical
seismic profiling study
R.R.Stewart, P.D.Huddleston, and T.K.Kan

Estimation of static corrections for shear-
wave profiling using the dispersion properties
of Love waves

J.L.Mari

The Radon transform and its properties
T.S.Durrani and D.Bisset

Rock lithology and porosity determination
from shear and compressional wave velocity
S.N.Domenico

Seismic indicators of stratigraphy
A.Sinvhal, K.N.Khattri, H.Sinvhal, and A.K.
Awasthi

Radiation patterns of torsionally vibrating
seism ic sources
CA.Dorn

Kirchhoff elastic wave migration for the case
of noncoineident source and receiver

J.T.Kuo and T.F.Dai

1097

1105

1115

1119

1140
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1169
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1188

1196

1213

1223

Kirchhoff integral extrapolation and migra-
tion of nonplanar data
J .W.Wiggins

1239

A method for computation of velocity pro-

files by inversion of large-offset records
P.M.Carrion and J.T.Kuo

1249

Inversion of seismic reflection data in the
acoustic approximation
A.Tarantola

1259

Induced polarization of shaly sands 1267

H.J .Vinegar and M.H.Waxman

Radio-frequency geotomography for re-
motely probing the interiors of operating
mini-and commercial-sized oil-shale retorts 1288
S.F.Somerstein, M.Berg, D.Chang, H.Chung,
H.Johnson, B.Richardson, J.Pizzicara, and
W.W.Salisbury

Automated interpretation of airborne elec-
tromagnetic data
G.T.DeMoully and A.Becker

1031

Cross-hole magnetometric resistivity (MMR) 1313
M.N.Nabighian, G.LOppliger, R.N.Edwards,
B.B.H.Lo, and S.J .Chessman

Simultaneous inversion modeling of gravity
and aeromagnetic data applied to a geother-

mal study in Utah 1327
L.F.Serpaand K.L.Cook

Low-altitude aeromagnetic reconnaissance

for petroleum in the Arctic National Wildlife
Refuge, Alaska 1338
T.J.Donovan, J.D.Hendricks, A.A.Roberts,

and P.T.Eliason

Gravity and magnetic inversion with minimi-
zation of a specific functional 1354
A.Guillen and V.Menichetti

On the effect of random timing errors on
velocity estimates derived from normal
moveoul estimates .1361
J.A.Powel

On the half-slope and straight-slope methods

of basement depth determination 1365

D.Atchuta Rao and H.V.Ram Babu
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Application of inverse filtering to gamma-ray
logs: A case study
Q.Bristow, J.G.Conaway, and P.G.Killeen
On the reflection and transmission of visco-
elastic waves—Some numerical results,
E.S.Krebes

Shallow seismic reflection mapping of the
overburden-bedrock interface with the engi-
neering seismograph-Some simple techniques
J.A.Hunter, S.E.Pullan, R.A.Burns, R.M.

Geophysical
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Inversion Method in the Slant Stack Domain
using Amplitudes of Reflection Arrivals
Ph.M.Carrion, J.T.Kuo and P.L.Stoffa

On the Determination of the Downgoing
P-Wawes Radiated by the Vertical Seismic
Vibrator
M.H.Safar

Phase Distortion due to Absorption in Seis-
mograrrs and VSP
G.P.Angeleri and E.Loinger

Influence of Amplitude and Phase Errors on
Migration Results ¢
L.F.Van Der Wal and A.J.Berkhout

Interval Velocity Analysis by Wave Extra-
polation
J .Gazdag and P.Sguazzero

The Effect of a Superparamagnetic Layer on
The Transient Electromagnetic Response of
a Ground

T.Lee

Comment on "Development of More Effi-
cient Airgun Arrays: Theory and Experi-
ment" by R.C.Johnston

M.H.Safar

More Comments on "A Numerical Method
of Calculating the Kernel Function from
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Gagne, and R.L.Good

The effect of binning on data from a feathered
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F.K. Levin

Discussion on: "lonospheric induced very
low frequency electric wavetilt changes" (D.
V.Thiel and 1J.Chant), by J.R.Wait with
replies by D.Rankin and R.P.Singh and the
authors

Prospecting
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A.Straub
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E.Szaraniec
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Method of Calculating Transient Electromag-
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dium" by M.M.Goldman

M.M.Goldman |
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tionary Electric Field Strength and Potential
of a Point Current Source in a 2%i-Dimen-
sional Environment" by L.Eskola and H.
Hongisto

L.Eskola
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Tutorial: Minimum Phase for Ccntinuous
Time and Discrete Time Functions
E.Eisner

Fractures as Conducting Dykes and Corre-
sponding Two-Dimensional Models
A.Adam

Resistivity and Magnetic Surveys in Ground-
water Prospecting in Volcanic Areas—Case
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A.Ward and E.Franklin
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H.Stumpel, S.Kahler, R.Meissner and
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