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JULY 1982 

Masbate 

20 This opencast mine in the Philippines uses 
the carbon-in-pulp process tor the reco
very of gold. 

Buckhead opencast 
32 Operations at a typical small surface coal 

opencast in north-east England. 

Articulated Jumptrucks 
35 In both opencast and underground mining, 

the articulated truck offers a number of ad
vantages. 

Coal in Canada 
40 A coast-to -coast resume of current opera

tions and future plans. 

F aleme 
50 Senegal's plans to mine iron ore. 

AUGUST 1982 

Mining and mineral exploration 
89 Finland's reward scheme boosts exploration 

effort 

Expansion at Siilinjarvi 
93 Kemira Oy will soon double output at this, 

already Finland's biggest tonnage mine. 

Rautuvaara and Hannukainen 
101 New Hannukainen open pit feeds ore to 

Rautuvaara's expanded mill, adds copper 
concentrate to iron ore production. 

Vammala 
112 Outokumpu 's newest nickel mine uses 

"optimum moisture" fill, was first in world 
to İnstal Courier 30 analyser in concentra
tor. 

Consultants and manufacturers 
122 Finland can supply advice or equipment for 

everything from exploration to smelting. 

SEPTEMBER 1982 

Polaris 

180 The most northerly metal mine in the world 
can claim a number of technological "firsts" 

Grinding Mills 
197 Machines for grinding ores and minerals 

by "tumbling" action are reviewed. The 
manufacturers of these mills and some 
ancillary products are listed. 

Offshore Mining 
228 A conference held in London, England, 

recently gave the current picture regarding 
the technical and legal aspects of mining 
polymetallic nodules. 

OCTOBER 1982 

Mining in China 
274 A summary of current mining practice, 

for both metals and coal, in the P.R.C. 

Electric LHDs 
282 Interest in electrically powered LHDs con

tinues to grow: a major manufacturer re
ports on design aspects. 
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Chrome Ore Preparation 
291 Most chrome mine output consists of 

fines which need some form of agglomera
tion. The article discusses various process 
routes available. 

XIVtblMFC 
301 Preview of this important mineral proces

sing congress taking place this month in 
Toronto, Canada. 

AMC Preview 
309 The American Mining Congress Show and 

Conference in Las Vegas, U.S.A. is one of 
the premier events in the mining calendar. 

NOVEMBER 1982 

Mineral*exploration in the U.K.-. 
358 A survey of recent activity, and main target 

areas. 

Mineral exploration in Ireland 
366 Current exploration strategy examined. 

Daw Mil! 
370 Operations at one of the NCB's modem 

mines. . 

Opencast Coal 
393 High quality coals are profitably extracted 

by U.K. contractors. 

Metal Mining in the U.K. 
398 The production still Prominent, with new 

Sn. and W projects. 

Industrial Minerals . 
413 A wide range of products from Ball Clay 

o Slate and Stone. 

Metal Mining in Ireland 
430 Important producers of lead and zinc. 

Smelters 
433 Major customers for concentrates, producing 

everything from aluminium to zinc. 

London Metal Exchange 
446 One of the world's leading commodity 

markets. 

Reclamation 
449 Modern techniques restore old dumps and 

mines to agriculture and recreation. 

Consultants 
457 U.K. consultants offer a wide variety of ser

vices to the minerals industry. 

Manufacturers 
464 Over twenty information -packet pages in

dexed on p. 464. 

JULY 1982 

Special Report: CONVEYORS IN MINING 

Conveyor Belts Make Sense 
C3 Conveyor belt haulage is becoming ever 

more attractive to miners throughout the 
world. Victor Cabrera studies conveyor belt 
technology in great detail in the first fea
tured article of this Special Report, which 
begins immediately following the Reader 
Inquiry Card 

What's New in Conveyor Equipment 
CI 7 As conveyors gain wider acceptance, İt be

comes imperative that equipment is cons
tantly upgraded. Here is a look at the la
test developments 

Beltcon 
C30 John Chad wick attended a symposium İn 

South Africa that was devoted exclusively 
to conveyors- their design, operation, 
and optimization 

Keeping Belts Clean 
19 Operating costs can be kept down if con

veyor belt systems are kept clean. j.C. Le
roy examines the many ways that this can 

' be accomplished 

Petaling Builds New Dredge 
24 An unconventional method is being used 

by this Malaysian company in building a 
new dredge. John Chadwick has the story 

International Mining & Metallurgical 
Congress 
29 Optimism was evident at this conference, 

one of the most important in the world. 
There was also good information on the 
latest technology. 
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SEPTEMBER 1982 

Polaris Mine Comes On Stream 
46 Some formidable hurdles had to be cleared 

to get Cominco Ltd.'s northern Canadadian 
lead-zinc mine into production. C.H. Leg-
gatt of Cominco describes its geology, 
development, and operation 

Cobriza Expansion 

52 This is the first major Peruvian copper pro
ject to be completed İn six years. Regina 
Ridley has the story 

Boliden tests TBRC 
63 The Ronnskar smelter in Sweden is looking 

to the Kaldo top blown rotary converter 
to save energy arid money. Don Pazour Stu
died this, and here is his report 

United States Mine Tonnages 
66 Once again, WORLD MINING has done an 

extensive survey of mining activity in the 
* United States. Patrice Rapalus compiled 

the figures, and George Argall presents 
his annual analysis 

Foreign Investment in Turkey 
72 Turkey is still a "sleeping giant", with con

siderable undeveloped m Nierai potential. 
Ferid Kromer outlines the situation, poin
ting to recent trends that may make this 
country more attractive to the foreign in
vestor 

Trucks: Articulated versus Rigid-Body 
74 Extensive testing in harsh conditions in 

North America-have shown advantages for 
articulated bottom-dump trucks. The results 
are outlined here 

OCTOBER 1982 

Erdenet-WorUTs Newest Porphyry Cu-Mo 
Mine 
58 Mongolia's new open pit mine and 44,000 

ton-per-day mill. George Argall reports 

Microprocessor-based Instrumentation 
60 The latest 4n mineral exploration by Bruce 

Renton of Scintrex, Ltd. 

11th World Mining Congress 
61 John Chadwick has full details on the Belg

rade convention 

Cut-and-fUl Mining at Boliden 
64 Three main systems have evolved; produc

tivity is un to 30 tons per manshift 

Special Report; MINERAL PROCESSING 
75 Leading industry experts have worked with 

WORLD MINING to produce a report co
vering, all phases of this subject, including 
a bibliography. 

Crushing 76 Magnetic Separation 98 
Grinding 78 Hydrometallurgy 100 
Sizing 82 Liquid-Solid Separation 

110 
Process Control 84 Bibliography 114 
Flotation 94 

Saudi Arabia 
126 Oil money is funding an ambitious mineral 

exploration and development program 

NOVEMBER İ982 

Special Report: DIESELS IN MINING 
D1 It is difficult to imagine a mine that uses 

no Diesel power. The use of Diesels in mi
ning has steadily increased since the inven
tion of the engine in 1892, and the Die
sel remains the "work horse" of the industry 
today. WORLD MINING, in cooperation 
with Fluor Mining Metals, Inc., Redwood 
City, California, United States, presents 
a comprehensive study of Diesels in the mi
ning industry in this issue, covering surfa
ce and .underground mines, power genera
tion, Diesel fuels and subsystems, and ma
intenance. The section begins immediately 
after the Production Equipment Review 

Cogema Uranium Mines 
40 France is a large consumer of uranium. 

A significant protion of its needs are met by 
' one group of small mines, where the latest 

technology allows for very selective mining. 
John Chadwick has the story 

Vertical Cutting Loader 
44 George Argall reports on a new excavating 

and loading machine for open pit mines. 
Loading rates up to 9.000 tons per hour 
can be achieved with it 

Pressure Filters 
50 One copper producer solved a concentra

te dewatering problem white saving money 
at the same time. A new automated filter 
press was the key 
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Yugoslavia 
52 - This country has a wide range of minerals, 

and is an important producer of many com
modities. John Chad wick presents his fin
dings 

DECEMBER 1982 

Panasqueira and the Winds of Change 
52 This Portuguese mine, the country's largest, 

is in a district with a mining history dating 
to ancient times. But Europe's most impor
tant wolframite producer İs now installing 
the most modern equipment. Mary McNe
il reports 

Dead Sea Potash 
56 Solar energy and special equipment are part 

of a $500,000,000 project, aimed to ulti
mately produce 1,200,000 metric tons of 
potash per year 

Tailings Reclamation 
61 Each reclamation program is different—what 

works at one site may be a failure at anot
her. Dr. Edward M. Watkin and jo-Ann Wat-
kin explain ways to ensure a successful 
program 

West African Iron Ore 
66 The iron ore deposits of West Africa are nu

merous and extensive, but infrastructure 
İs lacking. In Liberia, conveyors have been 
key in solving this problem 

Index-1982 
67 Feature material, companies in the news, 

and such special features as Soviet Summa
ries, Mines of History, and Diesels in Mining 
are listed İn the 1982 WORLD MINING 
index 

MINING 
ENGINEERING 

JILY I9S2 

787 Large Flotation Machine Development 
and Operation 
M. Churchill and V.R. Degner 
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793 Developments in Continuous Haulage 
for Coal Mining 
D.C. Torre 

798 Developing and Evaluating Pit Truck 
Safety Devices 
W. C. Yates 

801 Engineering Fundamentals Series: Pro
fessional Project Management in Mine 
Construction 
F.G. Crack, R. V. Ramani, and R. 
L. Frantz 

AUGUST 1982 

1231 Computer-Aided Design of Surface 
Coal Mines 
D.F. Gibson. T.E. Lehman andE.L. Moo-
ney 

1238 Coal/Oil Slurry Stability Concepts 
W.C. Meyer 

1241 Case History of a Site Réévaluation 
for a Plant Expansion 
L.A. Pursell 

1244 Semiautogenous vs. Conventional 
Steel Consumption at Cyprus Pima 
John H. Bassarear 

1248 Production Potential of AES-Type 
Machines 
R. H. King 

1252 Advantages of High Production Level 
in Underground Mining 
D. S. Nilsson 

1260 Contractor Scope and Basic Practice 
for Timely Plant Startup 
W. Fletcher and R. C. Schenk 

SEPTEMBER 1982 

1341 TECHNICAL NOTE: Production of 
super-Grade Iron Ore Concentrates 
at LKAB 
Per-Martin Sandgren and Alrik Anttila 

1344 Dewatering of Ambrosia Lake Mines 
H. C. Juvkam-Wotd 



1350 Potash Refining in Saskatchewan 
W. H. Eatock 

1354 Simulation of the Brenda Mines 
Ltd. Secondary Crushing Plant 
C.C. Hatch and A.L. Mular 

1362 Economic Implication of Coal Taxa
tion 
Chris Weyand 

OCTOBER 1982 

SPECIAL ISSUE -Minerals Transportation 

1429 Minerals Transportation: Overview 
Raymond E. Blair 

Commodities» 

1433 Transportation: ,A Vital Link in Co
al's Future 
John P. Smith 

1438 From Florida to Farmer: The Phosp
hate-Food Connection 
Steven Tubbs 

1441 The Great Lakes: A Vital Link for 
the Nation's Iron Ore Mines and 
Mills 
Christine M. Kammer 

Modes -v. 

1444 Pipelining Bulk Minerals 
James M. Link 

1448 Rail Transportation of Mineral 
Commodities 
Ernest E. Thurlbw 

1451 Barge Transportation's Future in an 
Expanding Coal Market 
Earte Faig 

1454 Metallic and Nonmetallic Minerals' 
Important Role in Inland Waterway 
Commerce 
Craig Cina 

US/International 

1457 Updating US Ore and Coal Ports 
AT. Yu 

1460 International Aspects of Minerals 
Transportation: Iron Ore, Coal, and 
Phosphate 
Peter J. Szabo 

Case Studies 

1463 Belle Ayr: Shipping Coal From the 
Largest Producing US Coal Mine 
Sharon Thomson 

1465 Maysville: Total Transportation 
Keith P. Bingham 

1466 Samarco's iron Ore Slurry Pipeline 
Transportation System 
John J.Stetler 

TECHNICAL PAPERS 

1473 Molybdenite Recovery at Cuajone 
D. M. Podobnik and J.F. Shirley 

1477 TECHNICAL NOTE: Spectral Analy
sis of Coal-Mine Roof Vibrations 
E.P. Palmer and J. B. Czirr 

1479 Role of the Laboratory in Kaolin 
Prospecting and Exploration 
W.F. Abercrombie and J.F. Lazenby 

1481 Large Rock Conveying Systems and 
Their Application in Open-Pit Mines 
T.W. Martin, J -M. Goris, and T.J. 
Crocker 

1486 Interactive Computer System to Pre
pare Borehole Data for Coal Seam 
Mapping ° 
S.S. Hegde, J. T. Berger, and J.C. 
Ferm 

1493 TECHNICAL NOTE: Recent Advan
ces in the Chemistry of Sodium 
Silicates: Implications for Ore Béné
ficia t ion 
J .S. Falcone jr. 
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NOVEMBER 1982 

1575 Fine Coal Flotation in a Centrifu
gal Field With an Air Sparged Hyd-
röcy clone 
J .D. Miller and M.C. Van Camp 

1581 TECHNICAL NOTE: Mine Land Irri
gation 
E.M. Frizzel, J.kinkead, and R,M. 
Sherman 

1584 Use of Mobile Crushers in the Mi
nerals Industry 
H.G. Kok 

1589 Rate of Consumption of Dissolved 
Oxygen During Ammonium Carbo
nate In Situ Leaching of Uranium 
J.B. Goddard and D.R. Brosnahan 

1597 DISCUSSION; Recovery of Stray 
(Thin) Seams in Western Coal Mi
ning 
T.E. Finch and E.L. Fidler 

1597 DISCUSSION: Economic Analysis of 
Coal-Fired Cement Kilns 
Adrian C. Dorenfeld and John T. 
Oleksy Jr. 

1598 DISCUSSION: The Flotation Beha
vior of Digested Asphalt Ridge Tar 
Sands 
R.J. Smith and J. D.Miller 

CANADIAN MINING 
JOURNAL 

JULY 1982 

Mine safety strengthened by MAPAO 
programs 

17 New MAPAO programs to be implemented 

Canada backs asbestos use 
19 Third World provides markets 

High Arctic Wizardry : Polaris on stream 
24 North of Sixty Cominco has proved that 

the Arctic an opportunity, not a barrier. 

Current trends in ground geophysical 
instrumentation 
42 Microprocessors revolutionize exploration 

industry 

Cumputerized alarm system protects mi
ning town in NWT 
46 Single network protects Canada Tungs

ten's townsite 

Double skin cladding speeds Lupin gold 
mine construction 
48 Special techniques protect mill from fro

zen climate 

AUGUST 1982 

Pyrochlore ore beneficiation at Les Servi
ces TMG Inc(Niobec) concentrator 
17 Canada's only niobium producer uses magne

tic seperation, three flotation circuits and 
leaching to produce a plus 60 per cent concen
trate. 

Pilot plant operation of the Inco SO» /air 
cyanide removal process 

27 Using sulphur dioxide to remove cyanide from 
gold miil tailings has been used successfully 
in pilot plant studies at Campbell Red Lake 
Mines. 

-Abatement of noise and vibration in the 
Canadian mining industry. 
31 The scientists of Cartmet's Elliot Lake labora

tory have identified two of the workplace ha
zards common in mining and make recom
mendations on practical testing procedures. 

Experimental determination of the unattac
hed radon daughter fraction and dust size 
distribution in some Canadian uranium mi
nes 

39 Results of testing show that, radon daughter 
fractions vary considerably between the 
"diesel" and "non-diesel" areas of a mine. 
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SEPTEMBER 1982 

Canada hosts first global scale diamond dri
lling workshop 

- 15 Representatives from 26 developing countries 
discussed advances in equipment design and 
drilling techniques during two weeks of 
seminars sponsored by-EM "and" R and 
theCDDA. 

The application of the aeromagnetic 
gradiometer survey technique to gold 
exploration in the Val d'or mining camp, 
Quebec 
21 Earlier this year the GSC published unique 

maps valuable in the search for gold. Here for 
the first time is an explanation of the interp
retation and importance of this survey tech
nique. Full color map samples included. 

Vhy interest in Electric tracked haulage 
systems is growing 
41 When labor demands a better workplace envi

ronment and management is looking for redu
ced costs, electric tracked haulage becomes a 
viable alternative. Read about systems availab
le in Canada and the benefits of automation. 

Contractor sets new record driving pilot 
raise 
51 The new record is 1803 ft in four weeks dri

ven by Raise Mining and Driling at Rio Ai-
gom'ş Stanteigh mine. 

Questions to ask when choosing diesel 
engines and transmissions 
53 Careful selection leads to the use of compo

nents that perform efficiently without having 
to pay for more power than necessary. 

OCTOBER 1982 

Coal continues to be the one bright spot 
hi the Canadian mining indurstry 
23 The coal industry.suffers from some recessio

nary pains, but unlike the rest of the mining 
industry it İs functioning with minimum la
yoffs. Read the report on the 34th Canadian 
Conference on Coal. 

The road to Detour Lake advances 
28 The use of geotextiles speeds road construc

tion thorogh difficult terrain in northern On
tario. 

Mine spending rises, up 18 per cent 
34 Mineral producers in Canada Will spend an 

estimated İZ6 billion in 1982; up from last 
year's amount. The effects of the current re
cession are felt in the changing patterns of 
these spending plans. Aproject-by-project list 
of individual companies begins on page 40. 

Canada backs ocean mining, US refuses to 
sing treaty 
62 The Law of the Sea Treaty is about to become 

international law without the signature of the 
worUI's most influential country. Its provi
sions will affect the future of Canadian land 
based nickel producers. 

GEOPHYSICS 
Imcsligation of multiple reflections and 
wave conversions by means of vertical wave 
test (vertical seismic profiling) in southern 
Mississippi, 
977 C.C. Lash 

Wawe-equation migration in the presence 
of lateral velocity variations, 
1001 R.j. Castle 

Ouadratic wavefront and traveltime appro
ximations in inhomogeneous layered media 
with curved interfaces, 
1012 B. Ursin 

Windowing and estimation variance in de-
convolution, 
1022 C.J.Sicking 

The Limits of resolution of zero-phase 
wavelets, R 
1035 R.S. Kallweit and L. C Wood 

Measurement of rise times of seismic pul
ses in rock, 
1047 D.P. Blair . 

Very low-frequency electromagnetic res
ponse of a perfectly conducting half-plane 
in a layerd half-space, 
1059 M. Poddar 
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Transient fields of a current loop source 
above a layerd ear to. 
1068 G.M, Hoversten and H.F. Morrison 

Telluric fields and their gradients over a 
step fault, 

. 1078 K.K. Roy, O.P. Rathi, and K.P. Rao 

Formal gravity interpretation over the 
800-m Darai escarpment in New Guinea, 
1091 ' V. Anfiloff and A. J. Flavelle 

A simple method for calculating apparent 
resistivity from electomagnetic sounding 
data, 
1100 M. Wilt and M. Stark 

Time-variable dispersion processing through 
the use of "phased" sine functions, 
1106 J.C. Robinson 

AUGUST 1982 

Technique for reflection prospecting in the 
Rub* Al-Khafl, 
: 135 D.K. Robinson and M.I. Al-Husseini 

Linear inverse theory and deconvolution, 
1153 S. Treitel and L. R. Lines 

Quantifying resolving power of seismic 
systems, 
1160 M.B. Widess 

The effects of noise on minimum-phase 
Vibroseis deconvolution, 
1174 S.H.Bickel 

Gravity models of the Albuquerque basin, 
Rio Grande rift. New Mexico, 
1185 F .S. Birch 

Depth of investigation studies for gradient 
arrays over homogeneous isotropic half-
space, 
1198 B.B. Bhattachary and I. Dutta 

An eigenstate formulation of the magne-
totelluric impedance tensor, 
1204 DJE.Eggers 

Acoustic modes of propagation in the bo
rehole and their relationship to rock pro
perties,, 
1215 F.L.Paiilet and J.E.White 

Magnetic anomalies of two-dimensional 
bodies in a magnetic half-space, 
1229 E.E.S. Sampaio 

SEPTEMBER 1982 

Wide-angle diffracted multiple reflections, 
1255 R. Estevez and J. F. Claerbout 

Desired seismic characteristics of an air gun 
source, 
1273 K. Lamer, 0. Hale, S. M. Zİnkham, and C. 

Hewlitt 

The deconvolution of phase-shifted wa
velets, 
1285 S.Leyly and D.W.Oldenburg 

Analytic minimum entropy deconvolution, 
1295 T-J. Ulrych and C.Walker 

Frequency resolution of Fourier and maxi
mum entropy spectral estimates, 
1303 S.L.Marple 

Theoretical seismic wave radiation from a 
fluid-filled borehole, 
1308 M.W.Lee and A. H.Balch 

The effect of near-surface superparamag
netic material on electromagnetic measu
rements, 
1315 G.Buselli 

Response characteristics of coincident loop 
transient electromagnetic systems, 
1324 P.Weidelt 

A technique to determine the three-di
mensional attitude and true veloctiy of 
a refractor, 
1331 DR. Russe», G.R. Kelle-, and L. W. 

Braile 

Spontaneous potential log response exp
ressed as convolution, 
1335 E.A.Nosal 

Discussion 

On: "Fields of view of airborne gamma-
ray detectors" (R. L. Grasty, R.S. Foote, 
and K.L. Kosanke) 
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1338 by W.C. Kellogg with reply by authors; 
and On: "Design parameters for aerial 
gamma-ray surveys" (JA. Pitkin and J.S. 
Duval) 
by W.C. Kellogg with reply by authors 

OCTOBER 1982 

High-resolution seismic study in the Gas 
Hills uranium district, Wyoming, 
1355 J.K. Applegate, DA. Emilia, E.B. Neitzel, 

and P.R. Donaldson 

Plane-wave decomposition of seismograms, 
1375 S. Treitel, P.R. Gutowski, and D.E. Wagner 

Forward modeling by a Fourier method, 
1402 D.D. Kosloff and E. Baysal 

The signature of an air gun array: Compu
tation from near-field measurements inclu
ding interactions, 
1413 A Ziolkowski, G. Parkes, L. Hatton, 

and T. Haugland 

A procedure for multidimensional inversi
on of seismic data, 
1422 S.Raz 

A computer method for determining seis
mic first arrival times, 
1431 PJ.Hatheriy 

Regression technique to remove temporal 
variation from geomagnetic survey data, 
1437 E.L. Sander and C.P.Mrazek 

Evidence for mondiffusive transopt of 
111 fr Rn in the ground and a new physical 

model for the transoprt, 
1444 K. Kristiansson and L. Malmqvist 

An analytic method for the detennination 
of distant terrain correction, 
1453 Z. F.Danes 

Designing digital linear filters for compu
ting resistivity and electromagnetic soun
ding curves, 
1456 U.C. Das 

Discussions 
On: "Densities determined from surface 
and subsurface gravity measurements" 
<B.A. Sissons), 
1460 by G.D. Garland with reply by author 

On: "Relationship between electrical and 
thermal resistivities for differing grades of 
coal" (J.R. Kayal and DA. Christoffel), 
1461 by Gary R. Olhoeft with reply.by aut

hors 

Special Report 
Joint meeting of the Chinese Geophysical 
Society and the Society of Exploration 
Geophysicists in Beijing, PRC, September 
7-11, 1981, 
1462 S. Norman Domenico 

Report 
COCORP: Oklahoma area. Part II, 
1484 S.Kaufman 

GEOPHYSICAL 
PROSPECTING 

AUGUST 1982 

In-Situ Investigation of Seismic Body Wave 
Attenuation in Heterogeneous Media, 
PJ. Newman and M. H. Worthington 377 

Application of the General Complex 
Compliance Model to the Direct-Detec
tion Problem, 
E. Strick 401 

The Potential of Shear-Wave Observations, 
K. Helbig and C. S. Mesdag 413 

Upsweep Signals with High-Frequency 
Attenuation and their Use in the Construc
tion of Vibroseis Synthetic Seismograms, 
B.M. Gürbüz 432 

53 



Subsurface Gravity Measurements and Den
sity Mapping in the Mailaram Copper Mi
nes, Andhra Pradesh, India, 
B. V. Satyanarayana Murty, M. Ghyasuddin and 
P.VenkatReddy 444 

A Method for the Determination of the 
Thermal Conductivity of Sandstones using 
a Variable State Approach, 
K.M. Strack, A. W. Ibrahim, G.V. Keller and C. 
H. Stoyer '. 454 

Transient Coupling Between Finite Circu
its on an Anistropic Conducting Half-
Space, 
K.A. Nabulsi and J.R. Wait 470 

Quantitative Interpretation of Horizontal-
Loop EM Measurements using a Permeab
le Sphere Model, 
SS.RaiandS.K.Verma 486 

Optimization of Short Digital Linear Fil
ters for Increased Accuracy, 
D. Guptasartna , 501 

A Note on "Aspects of Vertical Seismic 
Resolution 
0. Kocfoed C.C. Lash 515 

Comment on "SHOVER Shear-Wave Ge
neration by Vibration orthogonal to the 
Polarization" by H.A.K . Edelmann, 
J.W. M. Dankbaar 529 

Reply to Comment by J.W. M. Dank
baar, 
H.A.K. Edelmann 521 

OCTOBER 1982 

Non-Normal Incidence State-Space Model 
and Une Source Reflection Synthetic 
Seismogram, 
F. Aminzadek and J.M. Mendel 451 

A New Derivation of the Wavefront Cur
vature Transformation at an Interface 
Between Two Inhomogeneous Media, 
B. Ursin 569 

Porosity Prediction from Seismic Data, 
G.P. Angeleri and R. Carpi 580 

Predicting Abnormally Pressured Sedimen 
tar y Rocks. 
D. Bilgeri and E.B. Ademeno 608 

The Influence of Permeability on Compres-
stonal Wave Velocity in Marine Sediments, 
F. Hamdi and D. Taylor Smith 622 

Single-Trace Processing Using Iterative 
CDPStacking, 
O.É. Naess 641 

Reciprocal Averaging Techniques in the 
Geoelectrical Boundary Element Approach, 
M.Okabe 653 

The Influence of Shale Effects upon the 
Electrical Resistivity of Reservoir Rocks, 
P.F. Worthington 673 

Comparison of Five Least-Squares Inver
sion Techniques in Resistivity Sounding, 
G.M. Hoversten, A. Dey and H.F. Morrison . . 688 

Comments on "Resistivity Profiling with 
Different Electrode Arrays over a Graphite 
Deposit", 
A. Apparao , 716 

DECEMBER 1982 

R.A.SCHMÖLLER: 
Some Aspects of Handling Velocity 
and Hidden Layer Problems in Seis
mic Refraction work .' 735 

R.C. JOHNSTON: 
Development of More Efficient 
Airgun Arrays: Theory and Exp
riment 752 

HAK. EDELMANN: 
A Contribution to the Investigation 
of Amplitude Characteristics of Vib
rator Signals 774 

H.A.K. EDELEMANN andH. WERNER: 
Combined Sweep Signals for Correla
tion Noise Suppression 786 

G. BOLONDI, E. LOINGER and F. ROC-
CA: 

Offset Continuation of Seismic Sec
tions 813 
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L. SALVADOR and S.~SAVELLI: 
Offest Continuation for Seismic 
Stacking 829 

E.SZARANIEC: 
Use of the Seismic Dynamic Decon-
volution Algorithm in Direct Resis
tivity Interpretation .850 

R.H. DUFFIN: 
Quadratic Corrections for the Z-Ef-
fect Applied to the Inversion of 
Broadband Gamma Ray Logs from 
Uraniferous Zones 855 

D.KAO: 
Magnetotelluric Response on Verti
cally Inhomogeneous Earth having 
Conductivity Varying Linearly with 
Depth .866 

J.VANDENBERGHE: 
Geoelectric Investigations of a Fault 
System in Quaternary Deposits. .879 

R. KUMAR and M.V.R. CHOWDARY: 
A Numerical Method to Compute 
the Resistivity Transform from Wen-
ner Sounding Data 898 

P.H. NELSON, K.A. MAGNUSSON and 
R. RACHIELE: 

Application of Borehole Geophy
sics at an Experimental Waste Sto
rage Site 910 

J.J. SALLAS and RM. WEBER: 
Comments on "The Amplitude and 
Phase Response of a Seismic Vib
rator" by W.E. LerwiU 935 

WJE. LERWILL: 
Reply to Comments by Sallas 
and Weber on "The Amplitude and 
Phase Response of a Seismic Vib
rator" 939 

A. ROV: 
Comments on "Resistivity Profiling 
with Different Electrode Arrays over 
a Graphite Deposit" by G. Brass, 
H. Flathe and R. Schulz 942 

R.SCHULZ: 
Reply to Comments by A. Roy. .945 

E.SZARANIEC: 
Comment on "A Numerical Met
hod of Calculating the Kernel Func
tion from Schlumberger Apparent 
Resistivity Data" by R. Santini and 
R. Zambrano 947 

R. SANTINI and R. ZAMBRANO: 
Reply to Comment by E. 
Szaraniec 949 

Geological remote sensing and the space 
shuttle 
IS James V.Taranifc 

U.S. Coal mine safety performance 
25 Michael G. Zabetekis and John L. Zalar. 

Rotating probability screens 
29 Douglas Jenklnson 

The role of the executive in corporate 
communications 
34 Richard M. Smith 

Cost effective mountain top removal 
41 John W, Cunnett and Vance Price 

A new underground raJio Communications 
system 
45 Mark D.Morgan 

SPECIAL 

Study voces concern Over nonferrous 
industries coal convertiön report 
48 Coal convention report 

AUGUST 1982 

A new conveyance arrest or for mine softs 
, and haulage 

19 John F. Stutchbury and Kerth R. Dymott 

An up date on MSHA: reorganization and 
regulatory reform 
23 Ford B.Ford 

Innovative financing and precious metal 
dividends 
28 Leland O. Erdahi 

AMC intern program: Association-Industry 
partnership 
40 Coral R. Sheppard 
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Acid precipitation: Finding the source 
42 VoBter A, M oh nen 

Ten Ways to reduce iongwall dust 
46 George Niewtadomski, Robert A. Jankowski 

Fred N. Kisseil 

Use of low-btu gas in Iron ore pelletizmg 
5G John C. Nigra 

SPECIAL 
33 The story behind the budget: Interview 

Congressman latta 

SEPTEMBER 1982 

State Taxation and copper supply in the 
international context 
19 Patricia T. Foley 

Prime farmland-Is rest or tiion a reality? 
25 Alten F. Grands 

'Mining, minerals and me'. Arizona prog
ram brings mining into the classroom. 
36 Ann Gosier 

The Impact of alcoholism on American 
industry 
38 PeerFossen 

Some antitrust and other considerations 
relating to International Business Activités 
Part I: Joint ventures 
4T Malcolm R. Pfunder and John. T. Masterson, 

Jr. 

Dewatertng high -clay content preparation plant 
tailings 
233 Bernard J. Schemer 

The takeover game 
235 Richard Cheney 

Oil shale beneficiatlon By heavy medium 
cyclone 
239 Phillip C. Reeves 

Looking Back: AMC mining show gets its 
start 
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Engineering Systems For Maintenance 
17 Harold M. Hartley 

The Plight of the Copper Industry 
21 Peter Steen 

Attendance Control in Coal Mines 
25 Joseph P. Brenan 

Some antitrust and Other Considerations 
Relating to International Business Acti
vées Part II: Patent and Know-How Licen
sing 
29 Malcolm R. Pfunder and John. T. Masterson, 

jr-
Coarse Coal Hydraulic Transport 
35 EstonF.Petry 

Assessment of Effectiveness of Janehd 
Ventilation 
39 A. Erickson, K. Heller and E. Thimons 

INDUSTRIAL 
MINERALS 

JULY 1982 . 

Market outlookfor titanium âiaxiâe piğ 
meats 
21 This paper, by John ColMngwood of Tioxide 

International, was presented at the 5th Im 
Congress recently held in Madrid. It presents 
an up-to-date view of the spply/demand balan
ce for the titanium dioxide industry up to 
1985 

Titanium minerals focus on. production 

27 The article presents a review of the producing 
side of the indurstry-with a brief look at the 
minerals, processing methods, the saleable 
products, and the companies involved in tita
nium mineral production 



'Associations' related to the industrial mi
nerals field 
37 A brief article which looks at the various trade 

association, academic institutions, and re
search establishments in the UK which are re
lated to the minerals indurstry. A list of such 
associations with corresponding addreses is 
also given 

Symposium Mondial sur L'Amiante/World 
Symposium on Asbestos 
41 A report on the recent world symposium on 

asbestos which was held in Montreal, Canada 
last May 

Zeo-Agriculture'82-coming down to earth 

45 Areport on the recent conference in Roches
ter, New York which examined the use of na
tural zeolites İn agriculture and aquaculture 

IM Madrid Congress 
49 A report on the 5th Industrial Minerals Inter

national Congress in Madrid. Also included 
are details of the field trips which followed 
this highly successful meeting 

Freights: Further gloom on the horizon 
53 The usual summer lull in activity is not as ap

parent as previous years due to the general 
downturn in movements 

AUGUST 1982 

Ball and plastic calys— shaping up to cera
mics doldrums 

23 A review of production, processing and mar
kets for ball and plastic clays. These fine-grai
ned, kaotinitic clays possess a range of useful 
properties, but the most important of these is 
the ability to impart plasticity and unfired 
strength in die ceramic body—hence the wi
despread use of these clays throughout all sec
tors of the ceramics industry 

Vermiculite—little growth envisaged 
47 A review of world production and markets 

for vermiculite, including current price levels 
and future prospects for the mineral. Alt
hough badly affected by the current recession 
in the construction industry, the increased use 

( of vermiculite in agriculture and horticulture 
has softened the overall downturn 

The European vermiculite market—the view 
from Mandoval 

50 A contributed article from Mandoval Ltd., the 
European marketing arm of Palabora Mining 
Co., on vermiculite distribution, sales and 
market conditions in Europe 

The fluorspar industry of Thailand 1 9 7 6 -
1981 
53 A profile of Thailand's fluorspar industry, 

highlighting production, trade, and the com
panies involved. Contributed by Dr. S. Rach-
dawong, director of the Economic and Infor
mation Div. of the country's Department^ 
Mineral Resources 

Paper outlook 1980-1985-a revised fore
cast 
57 The changing economic conditions in Western 

Europe have caused the Paper Division of ECC 
International to revise its original forecast on 
the fortunes of the European paper industry, 
highlighted in the May issue of IM 

Freights: Too few cargoes for too many 
ships 
63 Continuing the theme of past months, the dry 

cargo freight market continues to decline 

SEPTEMBER 1982 

Mineral in the Refractories Industry—asses
sing the decade ahead 
29p A brief summary of the papers being presen

ted at the conference organised by "industrial 
Minerals" to be held in Pittsburgh, Pennsylva
nia this month. Biographical details of the 
authors are also given 

The refractory raw materials of China 
39 This article, by Lawrence R: Lebauer of Co-

metals inc., looks at the rich refractory raw 
material resources of China. These resources 
include bauxite, magnesite, natural flake grap
hite, and refractory grade chrome ore 

Plosphate-new producers rock the boat 
45 In common with all fertiliser raw materials the 

current market for phosphate rock Is some
what depressed This article looks at world 
production, and indicates the changes that are 
taking place in the industry 
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5th International Lime Congress Report 
65 Areport on the international lime congress 

held İn Paris earlier this year 

Lodiue from the Niigata dissolved dry gas 
producing area 
69 This article by O. Fukuta, S. Nagata, and N, 

Fujii of the Geological Survey of Japan is a 
follow up to the first article on Japanese iodi
ne which appeared in IM April'82 The authors 
provide information on the problematic iodi
ne deposits in the Niigata area 

Freights: Stil a very poor market 
81 The weakness in the freight market has con

tinued and, with the traditional holiday sea
son in Europe, trading has been extremely 
quiet 

OCTOBER 1982 

Bentonite—a reviwev of world production 
23 This versatile mineral continues to satisfy a 

variety of markets in the USA which conti
nues as the world's leading bentonite produ
cing country. This article focuses on the pro
ducing side of the indurstry which, in a time 
of recession, is performing well below capacity 
İn all geographic areas. Following this month's 
discussion a round-up the principle markets 
will follow in the November issue of Industrial 
Minerals 

Titanium dioxide pigments—focus on pro
duction 
45 A continuation of a series of articles on the 

World's titanium minerals industry and its 
markets (which began in IM July'82) takes a 
took at world producers of titanium dioxide 
pigment-an industry which consumes about 
85% of total titanium mineral output 

United Kingdom Mineral statistics 
53 UK industrial mineral import and export ton

nage statistics for the first six months of 1982 
The figures are compared against the corres
ponding complete year of 1980—due to the 
1981 figures still being unavailable 

Modern aerial ropeways and the environ
ment 

59 Freight markets for both dry cargo and oil 
tanker tonnage have continued to remain dep
ressed. As shipowner looked for any signs of a 
market upturn, likely future Soviet grain purc
hases were a major talking point 

NOVEMBER 1982 

Energy and the US Portland Cement in
durstry 
31 Since 1972 the detrrands for strict energy con

servation measures due to high fuel price and-
more recently worsening economic conditions, 
appear to have been successfully met by the 
US cement industry This article describes 
how the new efficient plants and the retiring 
of old ones has enabled significant reductions 
in total energy requirements and energy con
sumption per ton of output to be made 

'Polcal'-an economical process for calci
ning magnesium hydrate 
37 Of particular relevance to the theme of this 

years Industrial Minerals Annual Seminar is 
this paper by H.G. Schulte of Krupp Polysius 
on the development of a process for calcining 
Mg (OH)*. The process is characterised by its 
high energy efficiency, simple process techno
logy, and being very stable in operation 

Sulphur—pyrites set to return? 
49 With the long term prices for sulphur expec

ted to increase as a result of brimstone de
mand exceeding production, the use of pyrites 
as a feedstock for sulphuric acid production 
İs set to make comeback—especially in nort
hern Europe and the Mediterrannean. This 
article reviews both brimstone and pyrites 
production worldwide 

Bentonite—in the pit of recession 
67 Following last month's review of word bento

nite production this article reports on current 
market conditions and indicates that bentoni
te consumption levels in most areas of the 
world are currently suffering in the lace of 
reduced demand 

South African mineral statistics 1981 
80 A statistical review of the production, imports 

and 'exports of industrial minerals In South 
Africa in 1981 
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