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World Mining 

OCTOBER 1983 

Desing Considerations 41 

H.E. Griesshaber of Bechtel Civil and 
Minerals Inc. reports 

Selecting Equipment 45 
Precise research on ore must be 
completed. Rune Rolfsson of the Eve-
dala-Arbrâ Research Laboratory exp­
lains 

Evolution of a Two-Stage Autogenous 
Circuit 48 

Over a period of 25 years, Boliden Mi­
neral AB has developed a reliable, 
costeffective grinding circuit. Three 
senior engineers outline this success 
story 

Preventive Maintenance 54 

Lube schedules aren't the whole 
story, says Jim Carrieri of McLana-
han Corp. 

Auto Fine Crushing 57 

Kobe Steel Ltd. has devised a method 

OCTOBER 1983 

Forecasting 211 

Panorama 213 
Developments at Atlas copper mine, 
Philippines; U.K.'s largest openoast 
coal mine at halfway stage; Harves-

cf fine crushing with a large dischar­
ge setting 

Cylpebs : An Alternative Grinding 
Media 59 

Ulrich Cloos Doering GmbH describes 
this unusually-shaped product 

Viscaria 61 

This small, high grade Swedish cop­
per mine may be part of a major 
copperbelt John Chadwick investi­
gates 

Small Mines Symposium 64 

Helsinki, Finland was the site of the 
second symposium. 

Malaysia's Largest Amang Plant 69 

John Chadwick reports on Beh Mine­
rals, a producer of tin as well as rare 
earths 

Japanese Technology 71 

A comprehensive study of the latest 
in technology for the international mi­
ning industry from this leading in­
dustrial nation 

ting potash from the Dead Sea, Jor­
dan; New dragline at South African 
coal mine. 
World Highlights 221 

Viscaria 225 
Operations at a new underground 
copper mine in northern Sweden. 

In-pit crushing 235 

Mining Magazine 
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A review of movable crushing plants 
for surface mines and quarries. 

Bolivian tin smelter 248 
How tin is recovered by treatment of 
low grade concentrates. 

On-stream analysis 255 
A practical approach based on the 
use of isotope-excited multipoint 
systems is described. 

NOVEMBER 1983 

Metals and Minerals in India 294 
Current production; 294; Planning for 
the future : 302 

Prospecting, Assessment and Exploi­
tation 306 
The roles of the Geological Survey, 
Mineral Exploration Corp, and Bureau 
of Mines 

Lead and Zinc 310 
Lead in India: 310; Rampura-Agucha, 
zinc mine of the future: 315; The Za-
war Mines: 323 

Copper 334 
Malan|khand, new open-pit: 334; Indi­
an Copper Complex: 343 

Iron Ore 355 
Noamundi, TlSCO's private-sector 
mine 

Coal in India 365 

OCTOBER 1983 

AIME in Transition: Separate Society 
Incorporation 1389 
Working Party 69: Alfred Weiss, 
Chairman; Andrew E. Nevîn, and 
Thomas J. O'Neil 

Ambitious plans to triple output by 
the year 2000 

Industrial Minerals 374 
Motor rock phosphate: 374; Lapso 
Buru kyanite: 378 

Mining Technology 382 
trends in India: 382; Central Mining 
Research Station: 387; Mining educa­
tion: 393 

DECEMBER 1983 

Elura 436 
This new Australian zinc-silver-lead 
producing underground mine has a 
shaft system with a number of inno­
vations. 

Deep Water Mineral Recovery 446 
A technique for recovering ore from 
the bottom of a lake 128 m deep in 
British Columbia, Canada is decri-
bed. 

Dense Medium Separation 453 
An introduction to the theory and 
practice of DMS is followed by a 
summary of the manufacturers invol­
ved in this process, which has inc­
reasing application. 

Loss Control Management 470 
Close attention to improved effici­
ency leads not only to higher pro­
ductivity, but also to fewer accidents. 

Deepest Single-Lift Shaft in North 
America Nears Completion 1391 
Bruce A. McKinstry 
Industrial Minerals Uses in the 
Driling Industry 1397 
William J. Miles and Raymond JE. 
Blair 

Mining Engineering 
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Assessment of Projected Technolo­
gical Innovation in the US Copper 
Industry—Part II 1401 
Louis J. Sousa, Alfred Weiss, 
Nickolas J. Themelis, and Nellie 
Guernsey 

Engineering Fundamentals Series: 
Guide to Correct Hose Couplings 1406 

Bureau of Land Management Stu­
dies Millons of Acres in Western 
State Companies in Inernational In-
US for Possible Wilderness Desig­
nation 1409 
Don Fisher and Jean Juilland 

Evaluation of Florida Phosphate 
Matrix Transportation From Mine 
to Plant 1413 
J.D. Raulerson and J.M. Williams 

Update-Reclaiming Mine Lands in 
Alaska 1419 
D.R. Maneval 

State Comoanies in International 
Industrial Trading 
W.G. Prast and A.M. Radigan 

1423 

Relationship of Fault Displacement 
to Fouge and Breccia Thickness 1426 
E.C. Robertson 

TECHNICAL NOTE: Comparative 
Study of the Vacuum Filtration Be­
havior of Iron Ore Concentrate Slur­
ries 1432 
K.V.S. Sastry, D.J. Kawulok-Englund, 
and Ç. Hoşten 

NOVEMBER 1983 

Timing, Motivation, Technology im­
portant for improved Mining Pro­
ductivity 1496 
William Doepken 

Many Factors Affect Concentrator 
Productivity 1498 
Kenneth L. Clifford 

Analyzing Coal Mine Productivity— 
Factors That Play 1502 
William J. Douglas 

Marketing—Key to Industrial Mine­
rals Productivity 1508 
Hal McVey 

Manufacturers Chould Strive for 
Quality, Cost Effectiveness to Boost 
Productivity 1513 
A. Fred Golding 

US Bureau of Mines Research Leads 
to a More Productive Minerals In­
dustry 1516 
Bradley Johnson 

Personnel, Labor, and Management 
Practices Affect Productivity 1519 
J. Duncan Wilkins 

Maintenance: A Key Item in Mining 
Productivity 1522 
Robert F. Reeves and Stephens A. 
Avary, Jr. 

Computers: A Tool to Aid Mining 
Productivity 1526 
Willam L. Meyer 

Save Your Energy and Improve Your 
Productivity 1529 
W.J. Kennedy, Jr., and John D. 
Gardner 

Productivity, An Ever More Critical 
Factor in the Mining Industry 1493 

Productive Exploration Involves 
Commitment, Competence, and Per­
sistence 1494 
John W. Lindemann and Erick F. 
Wei land 

DECEMBER 1983 

First North American Longwall in 
Pitching Seams Proven Feasible 1615 
James F. Reynolds 
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Engineering Fundamentals Series: 
Develop Specifications Before Selec 
ting Heavy-Duty Apron Feeders 1619 
Shular R.Scudamore 

Smokestacks, High Tech, and LDCs; 
Some Thoughts on the Mining In­
dustry 1621 
John W. Foth 

SME's New Service Allows You to 
Dial an Answer 1623 
Barbara B. Newlin, Emily Rosenberg, 
and Marianne Snedeker 

Monitoring Blind Backfilling in Aban­
doned Mines 1625 
Richard E. Thill, Peter J. Huck, and 
Bruce G. Stegman 

Importance of Bilumen Viscosity in 
the Hot Water Processing of Domes­
tic Tar Sands 1635 
J. Hupka, J.D. Miller, and A. Cortez 

Flexible Rotary Drill Applications 
and Experience 1641 
H.M. Varner 

Comparison of Different Ore Reser­
ve Estimation Methods Using Con­
ditional Simulation 
E.Y. Baali and Y.C. Kim 

1646 

TECHNICAL NOTE : Influence of 
Process Variables in the High Gra­
dient Separation of Uranium Ores 1650 
S.G. Malghan and J.P. Van Dillen 

TECHNICAL NOTE: Accommodaling 
the Land Use Planing Provisions of 
the Suriace Mining Control and Rec­
lamation Act 1654 
1 .W. Saperstein 

DISCUSSION: Development of the 
Screen Bowl Centrifuge for Dewa-
tering Coal Fines 1657 
N.D. Pollcowand J.S. Orphanos 

DISCUSSION: Strategic Minerals 
Geophysical Research: The Chromi-
te Example 1658 
J.C. Wynn 

Industrial Minerals 

JUNE 1983 JULY 1983 

Annual Report Highlights 22 

Mica—areview of world develop­
ments 

Kline on fillers and extenders 

27 

Industrial mineral processing—crus­
hing and grinding 55 

The industrial minerals metallic brid­
ge 76 

Sulquisa—Spain's new producer of 
natural sodium sulphate 79 

85 

Freights—potatoes excite ship­
pers! 87 

Dolomite—steel upturn castsray 
of hope 21 

Industrial mineral processing (2)— 
screening and classification 45 

South African lime in the limelight 57 

A review of the 19th Forum 60 

Industrial minerals as world travel­
lers 63 

Freights—dry cargo washed up 69. 

AUGUST 1983 

The industrial minerals of India—a 
uuealth of resources 21 
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Magnesia markets—refractory cont­
ractions and caustic stagnation 57 

Magnesia producers—a review of 
recent developments 69 

Flame retardents—legislation nee­
ded to tire markets 89 

Freights—market very fragile in 
weak summer season 95 

SEPTEMBER 1983 

Letter to the Editor 23 

Non-metallurgical grades—bauxite's 
crème de la creme 25 

Vermiculite expands—in more ways 
than one 45 

Indian chromite—a review 53 

Aproject profile on the Jhamarkotra 
rock phosphate deposit 61 

Aprofile of Proinsur 69 

Freights—little sign of freight rate 
revivalin autumn 73 

OCTOBER 1983 

Gypsum—optimism within a board 
market 19 

The industrial minerals of Sri Lan­
ka—potential for growth 61 

Trading in industrial minerals 73 

OCTOBER 1983 

Presidental Address 97 
by R.A. Sizer 

Orange Free State Branch Cha-
irmans Annual Report 106 

United Kingdom industrial minerals 
statistics 77 

Burnt lime industry in Turkey 81 

Freights—still no grounds for 
optimism 85 

NOVEMBER 1983 

Pyrophyllite in Australia and the 

Far East 21 

Western European cement 41 

Growing foreign Involvement in US 
cement 55 

Freights — markets drifting 61 

DECEMBER 1983 

Zircon — in good shape after a tur­
bulent decade 19 

Phosphates in Brazil - imports sals-
bed as production rises 35 

Phosphates — what prospects for 
growth? 43 

Fertiliser 83— discussing current 
challenges 55 

The fine grinding of calcium car­
bonate— wet and dry techniques 58 

Borates in Turkey 63 

SME Fail Meeting report 67 

Proceeding of the Annual General 

Meeting of the O.F.S. Branch 107 

Answers to Mine Environmental 

Control Problems 108 

25 Years Ago 108 

Mine Ventilation Society of South Africa 
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NOVEMBER 1983 DECEMBER 1983 

Face Ventilation Analysis by Pro­
bability Plotting of 109 

Transformed Methane Concantration 

Data by W.E. Schroeder and Fred 

N. Kissel! 

Suggested answers to past exami­

nation questions 118 

by J.H. Steyn 

25 Years Ago 120 

SEPTEMBER 1983 

The effects of streamer feathering on 
staching 1165 
F.K. Levin 

Analysis of seismic daha using hori­
zontal cross-sections 1172 
M.R. Bone, B.F. Giles and E.R. Teg-
Icnd 

Structural interpretation from hori­
zontal seismic sections 1179 
A.R. Brown 

Numerical methods for the migra­
tion of constant-offset sections in 
homogeneous and horizontally laye­
red media 1195 
A.A. Bubrulle 

Attenuation of seismograms obtained 
by the Cagniard-Pekeris method 1204 
P.G. Kelamis, E.R. Kanasewich, and 
F. Abramovici 

Localized heat flow and Tertiary mi­
neralization in soutnern New Mexico 1212 
G.W. Zielinski and G.M. DeCoursey 

Development Performance and App­
lication of High Capacity Portable 
Bulkspray Coolers at Mt. Taylor 
Mine 121 
by R.S. Jurani 

Face Ventilation Analysis by Proba­
bility Plotting of Transformed Met­
hane Concantration Data (Continued 
from November Journal-) 126 
by W.E. Schroeder and F.N. Kissell 

News from the Mines 131 

25 Years Ago 132 

Computer simulation of low-frequ­
ency electromagnetic daha acquisi­
tion 1219 
W.A. San Filipo and G.W. Hohmann 

The rotating current dipole 1233 
S.H. Hall 

Enhancement of electromagnetic 
anomalies — A circuit theory appro­
ach 1248 
B.B. Bhattacharya, D.S. Mukherjee, 
and D. Chatterjee 

A mise-a-Ia-masse study of the 
Cacendish Geophysical Test Site 1252 
L. Mansinha and C.J. Mwenifumbo 

Electrical conductance in a porous 
medium 1258 
A.H. Bussian 

Applications of bidimensional spline 
functions to geophysics 1269 
J.O. Campos Enriquez, J. Thomann, 
and M. Goupillot 

Computational experience with 
Marple's algorithm for autoregressi-
ve spectrum analysis 1274 
I. Barrodale, L.M. Melves, R.E. Erick-
son, arid C.A, Zala 

Geophysics 
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Iterative deconcolution 
G..E. loup and J.W. loup 

1287 

Discussion on : «Seismic daha disp­
lay and reflection perceptibility» (F. 
J Feagin) 1291 
by A.R. Brown with reply by author 

On : «The signature of an air gun 
array : Computation from near-field 
measurements including interacti­
ons» (A. Ziolkowski, G. Parkes, L. 
Katton, and T. Haugland) 1293 

by S. Wielandt with reply by authors 

OCTOBER 1983 

Integration of geologic, geochemical, 
end geophysical data of the Cement 
oil field, Oklahoma, using spatial 
array processing 1305 
P.T. Eiiason, T.J. Donovan, and P.S. 
Chavez, Jr. 

Recovery of the acoustic impedance 
from reflection seismograms 1318 

D.W. Oldenburg, T. Scheuer, and S. 
Levy 

Autoregressive recovery of the aco­
ustic impedance 1338 

Approximate computation of the 
acoustic impedance from seismic 
data 1351 

K.R. Berteussen and B. Ursin 

Scattering theory of wave propaga­
tion in a two-phase medium 1359 
C.H. Mehta 

Fast seismic inversion 1371 

W.K. McClary 

Further discussion on attenuation 
and dispersion of electromagnetic 
wave propagation in fuild-saturated 
porous rocks and applications to 
dielectric-constant well logging 1373 

H. Pascal 

Discovery of a mineralized breccia 
pipe using gradient array induced 
polarization 1381 
R.E. West, W.G. Wieduwilt, and D.K. 
Hall 

Homomorphic deconvolution : App­
lication to gravitational and magne­
tic field waveform 1389 
P.K. P. Papazis and O.G. Jensen 

On the relationship between appa­
rent resistivity functions in the case 
of complicated underground struc­
tures 1398 

Effects of three-dimensional struc­
ture on magnetotelluric sounding 
curves 1402 
S.K. Park, A.S. Orange, and T.R. 
Madden 

The problem of hollow space cor­
rection in subsurface gravity sur­
veys 1406 
B.V.S. Murty and P.C. Reddy 

Higher order auto-spectra by maxi­
mum entropy method 1409 
R.O. Plaisted and H.G. Pena 

Discussion on : «Inversion of normal 
incidence seismograms» (A. Bam­
berger, G. Chavent, C. Hemon, and 
P. Lailly), by J.M. Mendel with reply 
by authors 1411 

On : «Gravity interpretation with the 
aid of quadratic programming» (N. 
J. Fisher and L.E. Howard) 1413 

NOVEMBER 1983 

Exact seismograms for a point force 
using keneralized ray theory 1421 
E.R. Kanasewich, P.G. Kelamis, and 
F. Abramovisi 

Subhorizontal fractures in a granitic 
piuton : Their detection and impli­
cations for radioactive waste dis-
oosal 1428 
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Acoustic estimation of deep sea floor 
nodule densities 1450 
I. Tolstoy 

Radiation impedance of torsionals 
vibrating seismic source 1453 
G.R. Bom 

Ghosting and marine signature de-
convolution : A prerequisite for de­
railed seismic interpretation 1468 
D.B. Jovanovich, R.D. Sumner, and 
S.L Akins-Easterlin 

Velocity estimates derived from 
three-dimensional seismic data 1486 
K. Owusu, G.H.F. Gardner, and WF. 
Masseil 

Application of seismic reflection data 
to discriminate subsurface lithost-
rctigraphy 1498 
A. Sinvhal and K. Khattri 

Reverse time migration 1514 
E. Baysal, D.D. Kosioff, and J.W.C. 
Sherwood 

Statistical determination of geophy­
sical well log response functions 1525 
E.A. Nosal 

Gamma-ray logging 1536 
J.S. Wahl 

Magnetic models of crystalline ter­
rene : Accounting for the effect of 
topography, 1551 
R.J. Blakely and V.J.S. Grauch 

A vertical borehole geophone array 1558 
S. Bergh, U. Ekström, M. Gustafsson, 
H. Israelson, P. Moren and J Pihl 

Discussion on : «Seismic array noise 
studies at Roosevelt Hot Springs, 
Utah geothermal area» (E.J. Douze 
and S.J. Laster), by M.W. Asten 1560 

DECEMBER 1983 

Synthetic seismograms in attenu­
ating media 1575 
T. Bourbié and A. Gonzalez-Serrano 

Deep reflection experiments in 
northeastern Australia 1976-1978 1588 
S.P. Mathur 

Applications of median filtering to 
deconvolution, pulse estimation, and 
statistical editing of seismic data 1598 
J.B. Bednar 

Spatial filtering of marine seismic 
data 1611 
B. Ursin 

Automatic P and S velocity deter­
mination from full waveform digital 
acoustic logs 1631 
M.E. Willis and M.N. Toksöz 

Nonlinear magnetic inversion using 
a random search method 1645 

J.B.C. Suva and G.W. Hohmann 

Quantitative interpretation of self-
potential anomalies due to two-di­
mensional sheet-like bodies 1659 

D. Atchuta Rao and H.V. Ram Babu 
A method for computing the geoid 
height contribution of three-dimensi­
onal bodies within a spherical earth 1665 
S.J. Hellinger 

Numerical integration of related 
Hankel transforms by quadrature and 
continued fraction expansion 1671 

A.D. Chave 

Addendum to : «Quantifying resol­
ving power of seismic systems 1687 

M.B. Widess 

International geomagnetic referen­
ce field — Its evolution and the dif­
ference in total field intensity bet­
ween new and old models for 1965-
1980 1691 

N.W. Peddie 

Discussion on : «Ionospheric induced 
very low frequency electric field 
wavetiit changes» (D.V. Theil and 
I.J. Chant), by R.P. Singh and D. 
Rankin with reply by authors 1697 
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Geophysical Prospecting 

OCTOBER 1983 

Measured Anisotropy in Pierre Shale 709 
J.E. White, L. Martineau - Nicoletis 
and C. Monash 

A Statistical Approach to the Ext­
raction of the Seismic Propagating 
Wavelat 726 
O.P. Angeleri 

Rock-Burst Forecasting and Genetic 
Research in Coal-Mines by Micro 
gravity Method 748 
Z. Fajklewicz 

The Transient Electromagnetic Res­
ponse of a Conducting Shpere in an 
imperfectly Conducting Haff-Space 
T. Lee 

Linear Filtering of VLF 
Measurements 
M. Karous and S.E. Hjelt 

Dip-Angle 

On the Interpretation of Resistivity 
Soundings by the Least-Squares 
Method 
J. Chyba 

A Borehole Magnetometric Resisti­
vity Experiment 
J.E. Acosta and M.H. Worthington 

Comment on «A Linear Model for 
Velocity Anomalies» by Loinger 
A.L. Lucas 

766 

782 

795 

800 

Geoelectricai Models involving La­
yers with a Linear Change in Resisti­
vity and their Use in the Investiga­
t i o n of Clay Deposits 810 
E. Mundry and H.-J. Zschau 

Exploration of High Resistivity Ba­
sement using Electrical and Magne­
tic Fields of Quasi-Static Point So­
urces 829 
L.Szarka 

840 

Reply to Comment by A.L. Lucas 842 
E. Loinger 

Comment on «The Amplitude and 
Phase Response of a Seismic Vib­
rator» by W.E. Lerwill 843 
K.L. Mitchell 

DECEMBER 1983 

Tutorial : Research, Applications, and 
Publications in Electrical and Elec­
tromagnetic Methods 861 
A.J Palacky 

The Wavefield Generated by Two 
Vertical Vibrators in Phase and in 
Counterphase 873 
J.W.M. Dankbaar 

Non-Normal Incidence Inversion : 
Existence of Solution 888 
M. Shiva and J.M. Mendel 

Automatic Picking of First Arrivals 
and Parameterization of Traveltime 
Curves 915 
B. Gelchinsky and V. Shtivelman 

Simultaneous Interactive Magnetic 
and Gravity Inversion 929 
V. Menichetti and A. Guillen 

Electromagnetic Fields due to a Thin 
Resistive Layer 
H Passalacoque 

Comments on «Potential Field Con­
tinuation between General Surfaces» 
by F.J.R. Syberg 
H. Granser 

945 

VLF Ground Surveys, A Powerful 
Tool for the Study of Shallow Two-
Dimensional Structures 977 
G. Fischer, B.V. Le Quang and I. 
Müller 

982 
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Comment on «The Aptitude and Pha­
se Response of a Seismic Vibrator» 
by W.E. Lerwill 995 
H.A.K. Edelmann 

Reply to Comments by H.A.K. Edel­
mann 997 
W.E, Lelwill 

Comment on «Bedrock Depth from 
Surface Potential Measurements» 
by A. Roy 1000 
A. Apparao 

Reply to Comment by A. Apparao 1003 
A. Roy 
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