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Forward 

Since the Forum on the Geology of Industrial Minerals was founded in 1965, it 

has met on an annual basis in 31 U.S. states and Canadian provinces. In 1995, the 

Forum has accepted bids to hold meetings in three additional states and one 

province (1996—Wyoming, 1997-Québec, 1998—Oklahoma, and 1999—Utah). 

Several other organizations have expressed interest in holding Forums, but they 

have yet to be accepted by the Business Meeting—the Forum's ultimate authority. 

A Steering Committee, composed of the current meeting chairperson and three 

elected individuals representing three divisions of the profession (government, 

academia, and industry), serves as the function authority between Forums. The 

elected members of the Steering Committee serve staggered three-year terms. The 

immediately preceding and succeeding local chairs commonly attend a breakfast 

meeting of the Steering Committee during the Forum week, but have no official 

vote. In fact, the Steering Committee has no power to accept or reject bids, but 

only to recommend actions to the Business Meeting. That meeting is scheduled for 

the last time slot on the technical program during Forum week and before the 

annual banquet. The Business meeting is chaired by the local chairperson who also 

serves as the chairperson of the Steering Committee during the preceding year. 

Commonly the only business is to act on bids for forums and to elect a member of 

the Steering Committee, however a student scholarship was established by the 

1995 Business Meeting. 

The Index to the Proceedings of the first 25 forums, authored by Robert L. 

Bates, was published in 1990 by the Oregon Department of Geology and Mineral 

Industries. The present Index to the 26th through the 31st Forums, published by 

the New Mexico Bureau of Mines and Mineral Resources, is meant to update the 

reader on Forum literature for the last six years and is the organized the same as 

the first index. To obtain copies of any proceedings, the reader is encouraged to 

use the last section in each index to contact the sponsoring agency or the 

author(s) of an article. 

The passing of Robert L. Bates in 1994 and Marion Bates in 1995 left a void in 

the Forum on the Geology of Industrial Minerals. It was Bob, with Marion's 

encouragement, who started the Forum in 1965. He oversaw its development 

from the beginning on a snowy morning in Columbus, Ohio, through the 30th 

Forum in Halifax, Nova Scotia, and attended every one. Bob was not present at 

the 31st Forum in El Paso, but Marion remained interested after his passing and 

sent financial support for the establishment of a scholarship to bring students to 

the Forum. In honor of Bob, the 1995 Business Meeting named it the "Robert L. 

Bates Student Scholarship." 

Bob was proud of saying that the Forum was not an organization but an "event." 

With his help, the Forum has matured into the premier annual industrial mineral 

"event" in North America. 

George S. Austin and 

Gretchen K. Hoffman 

January 1996 

3 



4 
Proceedings 

26th through 31st Forum on the Geology of Industrial Minerals 

 26. Proceedings of the 26th Forum on Geology of Industrial Minerals (1990). Virginia Division 
of Mineral Resources, Publication 119, 188 pp., 1992. 

Industrial rock and mineral production in Virginia, Palmer C. Sweet   ...................................................... 1 
Non-fuel mineral industry and products in southwest Virginia, James A. Lovett   .................................. 9 
Rezoning and permitting quarry sites, Alexander S. Glover, Jr  ................................................................ 13 
Every law creates an outlaw, Bobby J. Timmons  ....................................................................................... 15 
Computer application for reserves analysis and mine planning, H. Lyn Bourne and Anthony 

Bauer   ............................................................................................................................................................. 19 
The benefits of mining remain a well kept secret, Leonard J. Prosser, Jr.   ............................................. 41 
Creating a good image, Joseph Andrews, Jr.   .............................................................................................. 45 
Importing construction aggregates to the continental United States, Mark J. Zdunczyk and 

Robert C. Walker   ........................................................................................................................................ 49 
Sandstone aggregate resources in Scott County, Virginia, James A., Lovett   ......................................... 55 
Virginia carbonate rocks and sampling project, William W. Whitlock and William F. Giannini 69 
Brick production, combining art with science, Leon F. Williams, III   .................................................... 75 
Variations in rock physical properties as a result of enhanced cementation: An example from 

the Salem limestone (Mississippian) of south-central Indiana, Mark A. Brown and Donald 
D. Carr   ........................................................................................................................................................ 77 

Geologic factors affecting the underground limestone and dolomite mines of Indiana, Curtis 
H. Ault   .......................................................................................................................................................... 83 

Patterns of fluorine distribution in Neogene phosphorite macrograins, Aurora district, North 
Carolina, Reynaldo Ong and Donald M. Davidson, Jr.   ........................................................................ 95 

Pegmatite investigations in Georgia, Mark D. Cocker   ............................................................................ 103 
A re-evaluation of the taxonomy of Newark Supergroup saurischian dinosaur tracks, using 

extensive statistical data from a recently exposed tracksite near Culpeper, Virginia, Robert 
E. Weems  .................................................................................................................................................  113 

Geology of the kyanite deposits at Willis Mountain, Virginia, John D. Marr, Jr.   ............................... 129 
Karst associated mineral deposits in Virginia, David A. Hubbard, Jr  ................................................... 135 
Industrial silica resources in Virginia, Gerald P. Wilkes   ......................................................................... 139 
Brucite marble occurrences along Ordovician Beekmantown dolomite and Eocene basalt and 

andesite dike contacts, Highland County, Virginia, Richard S. Good   .............................................. 143 
Geology, geochemistry and physical characterization of Minnesota clays, S. Hauck, J. Heine, L. 

Zanko, and T. Toth ...................................................................................................................................  153 
Development and potential of bedrock aggregate resources of Newfoundland, Dan Bragg . .   ....... 173 
West Virginia's nonfuel mineral resources, Claudette M. Simard   ......................................................... 177 

Abstracts 

The role of the U.S. Bureau of Mines in the development and regulations of industrial minerals, 
A. F. Barsotti   ............................................................................................................................................. 185 

Overview of Department of Mines, Minerals and Energy regulatory program for metal/non- 
metal nomenclature, R. E. Morgan and G. E. Barney  ......................................................................... 185 

North Carolina industrial minerals: commodities, applied mineral research, regulation, and 
resources to assist mineral development, J. C. Reid   ............................................................................ 185 

U.S. Geological Survey's mineral resource data system, R. E. Arndt  .................................................... 186 
Developments and opportunities in industrial carbonates on Newfoundland's Great Northern 

Peninsula, A. F. Howse   ........................................................................................................................... 186 
Dimension stone in Newfoundland, J. R. Meyer  ...................................................................................... 187 
1991 Forum on the Geology of Industrial Minerals: Alberta/British Columbia, Canada, W. N. 

Hamilton and Z. D. Hora  .......................................................................................................................  187 

 27. Industrial Minerals of Alberta and British Columbia, Canada. Proceedings of the 27th 
Forum on Geology of Industrial Minerals (1991). Alberta Geological Survey, Alberta 
Research Council, Information Series 115, 217 pp., 1992. 

Canadian industrial mineral exports: A global contribution, Michel Prud'homme   ................................ 1 
Industrial minerals in Alberta, Wylie N. Hamilton   ...................................................................................... 9 
Overview of industrial minerals in Saskatchewan, Paul Guliov   .............................................................. 19 



Geological setting and development and potential of selected industrial minerals in south- 
eastern British Columbia, Stephen B. Butrenchuk   ............................................................................... 37 

Geological history of the Western Canada Sedimentary Basin, Grant D. Mossop   ............................. 45 
An overview of the Saskatchewan potash industry, Keith S. Crosby   .................................................... 47 
Regional geology of the Mount Brussilof carbonate-hosted magnesite deposit, southeastern 

British Columbia, Canada, George J. Simandl, Kirk D. Hancock, Dan Z. Hora, Mary E. 
MacLean, and Suzanne Paradis   ................................................................................................................ 57 

Environmental significance of magnesium oxide as an industrial mineral, Tim Sears and 
Hagen Schultes  ............................................................................................................................................ 67 

MAGCAN and magnesium, A. H. Wheeler  ............................................................................................... 71 
Barite and its uses as a filler and extender, Ronald J. Singh  ..................................................................... 75 
Geology of talc and chlorite deposits in Montana, Richard B. Berg   ...................................................... 81 
The Lang Bay kaolin resource, British Columbia, Lauch Farris and Colin C. Harvey  ......................... 93 
Opportunities for high value-added papermaking mineral pigments in western North 

America, George Ionides is Auger   ........................................................................................................ 111 
The geology of sands and gravels in the Bow Valley corridor, Alberta, W. A. Dixon Edwards 103 
The Upper Devonian Palliser Formation in the type area near Exshaw, alberta, N. C. Meijer 

Drees and D. I. Johnson  .......................................................................................................................... 109 
The Bearberry Ultra Sour Gas Project, Paul Kitzan and Louis Auger   ................................................ 111 
Yttrium enriched phosphorites in the Fernie Basin, southeastern British Columbia, Jennifer 

Pell   .............................................................................................................................................................. 117 
Evaluation of the Fernie phosphorite and Princeton zeolites: potential for rock phosphate 

zeolite fertilizer use, Virginia Marcille-Kerslake   .................................................................................. 125 
A massive skarn-hosted andradite deposit near Penticton, British Columbia, H. C. Grond, R. 

Wolfe, J. H. Montgomery, and G. H. Giroux   ..................................................................................... 131 
Geology, mineralogy and processing of Mount Riordan garnet ores, G. I. Mathieu, M. R. 

Boisclair, and R. Wolfe  ............................................................................................................................. 135 
Diamonds in Saskatchewan, Malcolm Richard Gent  .............................................................................  147 
Water filtration using perlite from the Frenier deposit of British Columbia, R. D. Giles and G. 

W. Poling   ................................................................................................................................................... 159 
Rocks in motion, Donald F. Gunning  ......................................................................................................  167 
Ammolite, an organic gemstone from Alberta, Rene Vandervelde  ......................................................  171 
Four marl deposits within the Skeena River Valley, northwestern British Columbia (103I/16W, 

103P/1W, 93M/5E), M. L. Malott  ........................................................................................................ 173 
1992 Forum on the Geology of Industrial Minerals, West Virginia, Claudette M. Simard   .............. 179 

Abstracts 

Alberta mineral deposits and occurrences/GSIS, W. Hamilton, M. Price, D. Chao, B. Fildes, 
and J. Lutz   ................................................................................................................................................. 183 

Minfile—A mineral deposit information system, L. Jones   .................................................................... 184 
Alkalic diatremes, carbonatites and alkaline syenites in British Columbia, J. Pell   .............................. 185 
Limestone and dolomite resources in British Columbia, P. Fischl   ...................................................... 186 
Dimension stone in British Columbia, G. White   .................................................................................... 187 
Gypsum occurrences in British Columbia, S. B. Butrenchuk   ............................................................... 189 
Feldspathic minerals in British Columbia, G. White and M. MacLean   ............................................... 190 
Phosphate potential in British Columbia, S. B. Butrenchuk   ................................................................. 191 
Garnet and kyanite in British Columbia, J. Pell   ....................................................................................... 192 
Magnetite in British Columbia, K. Hancock   ............................................................................................ 193 
Industrial mineral potential of British Columbia Tertiary basins, P. Read and Z. D. Hora   ............. 194 
Olivine potential in British Columbia, G. White and Z. D. Hora  ......................................................... 196 
The peat resource in British Columbia, D. E. Maynard   ......................................................................... 197 
Wollastonite in British Columbia, P. Fischl   ............................................................................................. 198 
Perlite and vermiculite in British Columbia, G. White   ........................................................................... 199 
Talc inventory of British Columbia, M. MacLean   .................................................................................. 200 
Chromite in British Columbia, K. Hancock   ............................................................................................ 201 
Fluorspar and fluorine in British Columbia, J. Pell   ................................................................................. 202 
Industrial mineral developments in Newfoundland and Labrador, J. Meyer and A. Howse . .  .......  203 
Barite in British Columbia, S. B. Butrenchuk   .......................................................................................... 204 
Manitoba industrial minerals, J. Bamburak   .............................................................................................. 205 
Western industrial clay products Ltd., P. Aylen  ....................................................................................... 206 
Dimension stone aerial photograph study, J. Page   ................................................................................. 207 
The aggregate market of the eastern United States, R. Poulin   .............................................................. 208 
The Orthoshop, J. Kende  ...........................................................................................................................  210 

5 



6 

28. Proceedings of the 28th Forum on the Geology of Industrial Minerals (1992). West Virginia 
Geologic and Economic Survey and U.S. Bureau of Mines, Circular C-46, 227 pp., 1995. 

The geologic and economic potential for shallow underground limestone and dolomite mines 
in Indiana, Curtis H. Ault   ............................................................................................................................. 1 

The building stone industry of the southwestern United States, George S. Austin and James 
M. Barker  ......................................................................................................................................................... 9 

Overview of industrial mineral transport, James M. Barker and George S. Austin   .............................. 19 
Overview of the industrial minerals industries: Status and issues, Aldo F. Barsotti ............................... 33 
Microcrystalline silica (tripoli) deposits in southernmost Illinois, Richard B. Berg and John M  

Masters   .......................................................................................................................................................... 43 
Application of X-ray diffraction and visible-near infrared spectroscopy in talc exploration, A  

M. Blount, Richard G. Lathrop, and Gary A. Parkison  ......................................................................... 50 
Utilization and approval of materials in the Huntington District, U.S. Army Corps of 

Engineers, H. Steven Brewster and Robert E. Yost, Jr  .......................................................................... 56 
Roles of organic carbon, sulfur, and iron to produce color variation in Indiana Limestone, 

Mark A. Brown, Donald D. Carr, and Margaret V. Ennis   .................................................................... 59 
North Carolina, U.S.A.: An industrial minerals storehouse, P. Albert Carpenter, III, Jeffrey C. 

Reid, and Charles H. Gardner   ................................................................................................................... 65 
Age and origin of heavy-mineral deposits in the upper Coastal Plain of North Carolina and 

Virginia, Robert H. Carpenter and Charles W. Hoffman   ..................................................................... 71 
Southern peat deposits: Geology and utilization, Otis M. Clarke, Jr.   ...................................................... 81 
Geological setting and geochemical trends in the Jasper County pegmatite district, Georgia, 

Mark D. Cocker  ............................................................................................................................................ 85 
Industrial minerals of Vermont: 200 years and going strong, Diane L. Conrad and Diane M. 

Vanecek   ......................................................................................................................................................... 95 
The role of industrial minerals in controlling SO2 emissions from coal-fired plants in 

Kentucky, Garland R. Dever, Jr  ............................................................................................................... 103 
Regional and economic geology of the York Valley, Pennsylvania, G. Robert Ganis and David 

A. Hopkins   ................................................................................................................................................. 108 
A business-education partnership success story, Alexander S. Glover   ................................................. 114 
Defining industrial mineral reserves: Common and subtle problems, David A. Holmes and 

David M. Abbott, Jr.   ................................................................................................................................. 116 
Quarry investigations: One method of quality assurance, John G. Jarvis   ............................................. 124 
Industrial minerals in Newfoundland and Labrador: 1992 update, Jamie Meyer, Ambrose 

Howse, Dan Bragg, and Paul Dean  ......................................................................................................... 127 
Aggregates markets of the U.S. eastern seaboard, Richard Poulin and Oliver Vagt   ........................... 139 
Cancer concerns and the industrial mineral industries—Real or perceived?, F. A. Renninger   ......... 146 
The effect of regulations on asbestos and other designated mineral carcinogens on the vitality 

of the industrial minerals industries, Malcolm Ross   ............................................................................ 149 
Coproduction of industrial minerals: One person's overburden is another's product, Nelson R. 

Shaffer and Kathryn R. Shaffer   ............................................................................................................... 152 
Industrial mineral production in the southeastern United States—How does it compare with 

the rest of the nation?, Steve W. Sikich   .................................................................................................. 161 
Crystalline graphite deposits, classification and economic potential in the Lachute-Hull-Mont 

Laurier area, Quebec, George J. Simandl, Susanne Paradis, Guy Aliquette, and Henri-Louis 
Jacob  ............................................................................................................................................................. 167 

West Virginia's industrial mineral resources and producers, Claudette M. Simard   ............................. 175 
Industrial minerals in Ohio—Production trends and multi-production operations, David A. 

Stith and Sherry L. Weisgarber   ................................................................................................................ 182 
Pond screenings from aggregate plants: An industrial minerals resource, Steven J. Stokowski 187 
Limestone selection for SO2 emission reduction from coal-fired power plants, Palmer C. 

Sweet, William F. Giannini, William W. Whitlock, and Jeffrey L. Horton   ....................................... 192 
Synthetic aggregate: A new answer to an old problem?, Doss H. White   .............................................. 203 

Abstracts 

Plans for the 1993 Forum in California—The 29th Forum on the Geology of Industrial 
Minerals, D. J. Beeby   ................................................................................................................................ 205 

A sampler of Pennsylvania's carbonate sorbents, S. W. Berkheiser, Jr., and R. C. Smith, II . . .   ...... 206 
Industrial mineral opportunities on national forests throughout the U. S., T. K. Collins   ................. 207 
West Virginia's climate for business development, D. D. Davis   ............................................................ 208 
Use of geochemical surveys in Ti-Hf-REE-Th-U placer exploration: A Mid-Atlantic-States 

example, A. E. Grosz   ................................................................................................................................ 209 



 

Industrial Minerals: The journal and its role in this industry, K. J. Harries-Rees  ...........................   210 
Dravo basic materials—West Virginia region, J. M. Hays and W. H. Miller  ................................   211 
Wollastonite in Quebec Province, Canada, C. Hebert and H. L. Jacob  ........................................   212 
Economic potential for industrial minerals in the Paducah CUSMAP Quadrangle, southern   

Illinois and adjacent Kentucky and Missouri: The results of GIS composites of resource 
models, R. E. Hughes, J. M. Masters, J. W. Baxter, J. J. Eidel, R. B. Berg, R. R. Pool, L. R. 

  

Smith, B. J. Stiff, W. Anderson, G. R. Dever, Jr., T. S. Hayes, W. Olive, M. McFarland, and A.   
Rueff ......................................................................................................................................................   213 

A new kaolin from the Neda Formation of northwestern Illinois, R. E. Hughes, D. M. Moore, 
T. B. Berres, and K. B. Farnsworth ...................................................................................................  

 
214 

Easton Minerals MacLarens Bay mica project, North Bay, Ontario, Canada, K. W. Johnson . . .  215 
Surficial geology of supergene manganese deposits in the ridge and valley of southeastern   

West Virginia, J. S. Kite, D. P. Bickerstaff, K. C. Ashton, and H. M. King  .............................   216 
Earth Science Information Centers, P. R. Liston  .............................................................................   217 
The geology of the Kinzers Formation and its impact on the middle Atlantic calcium carbon- 

ate filler industry, J. B. Lizak  ..............................................................................................................  
 

218 
The development of an industrial mineral economy in Jamaica, N. McFarlane  ..........................   219 
Endangered granite outcrop plant species—A new environmental consideration for the 

crushed stone industry, S. L. McKeel  ...............................................................................................  
 

220 
Kaolinitic saproliths of central and western Minnesota, G. B. Morey and D. R. Setterholm . . .  221 
Decrepitation of glass grade carbonates from Western Virginia, B. E. Penrod  ...........................   222 
New muscovite discovery in Lavant township, eastern Ontario, Canada, V. N. Rampton, C. F.   

Gleeson, and R. D. Thomas  .............................................................................................................   223 
Two-stage gold mineralizations in Jiapigou shear zone, Jilin Province, China, S. Shenglong . .  224 
Geological history of West Virginia's industrial mineral resources, R. Smosna ............................   225 
National demand for crushed stone and sand and gravel, V. V. Tepordei ....................................   226 
Mineralogy and related landfill application of the Alloway Clay, basal unit of the Tertiary   

Kirkwood Formation, Salem County, New Jersey, J. Uptegrove  ...............................................   227 

Proceedings of the 29th Forum on the Geology of Industrial Minerals (1993). California 
  

Department of Conservation, Division of Mines and Geology, Special Publication 110, 355 
pp., 1995. 
(The first number refers to the starting page of the article in the proceedings; the second 
number is the page of the proceedings in which the abstract from the program is reprinted.) 

  

GENERAL TOPICS 
  

Communication in diversity, Robert L. Bates  ...................................................................................  1, 316 
Biotechnology and industrial minerals, Nelson R. Shaffer  ..............................................................  5, 337 
Intravenous geology, Bobby J. Timmons ............................................................................................  17, 342 
Flake graphite and zeolite research provides potential solution to domestic problems, L. J.   

Nicks, L. E. Schultze, and E. G. Valdez ..........................................................................................   21 

EASTERN UNITED STATES   

Waste material resources in Virginia, Palmer C. Sweet  ....................................................................  29, 340 

WESTERN UNITED STATES   
Production and marketing of perlite from the western United States, George S. Austin and   

James M. Barker  .................................................................................................................................   39 
Geology of western U.S. talc deposits, Richard B. Berg  ..................................................................  69, 317 
1992 Industrial mineral production in California and Nevada, Fred V. Carrillo  .........................  81, 319 
Limestones of New Mexico and adjoining areas suitable for sulfur removal in coal-fired 

power plants, Frank E. Kottlowski and Augustus K. Armstrong ................................................  87, 328 

CALIFORNIA   
Mineral land classification in California, Ralph Loyd, Robert Hill, and Russell Miller  ...............  101, 330 
California Mineral Education Foundation Conference model: Changing public perception of 

the mineral industries, Greg R. Wheeler  ..........................................................................................  113, 344 
Pumice for stone-washed and acid-washed textiles: Benton Pumice beds, Mono County, 

California, Gregg Wilkerson and Jerry Hoffer  ................................................................................  119, 345 
Geology, genesis, and mining of high brightness, high purity limestone deposits in the San   

Bernardino Mountains and Mojave Desert area of southern California, Howard Brown . . . 123, 318 

7 

29. 



8 

Geology, and processing facility, CalMat Co. Reliance Plant, Irwindale, California, Edward D.   

Elkins and Thomas E. Wiegert .........................................................................................................  137, 320 
The Soledad Canyon ilmentite Mine (P .W. Gillibrand Co.) San Gabriel Mountains, southern   

California, John C. Heter  ..................................................................................................................   145 
Diatomaceous earth operation, Grefco, Inc., Lompoc, California, David Jenkins  .....................   155 
The geology and economic development of Searles Lake, Gail Moulton and Ken Santini . . . . 161, 332 
Geology and mining of gypsum from the Miocene Fish Creek gypsum in Imperial County, 

California, Roger D. Sharpe and Greg G. Cork  .............................................................................  169, 338 
The Boron open-pit mine at the Kramer borate deposit, Joe W. Siefke  ......................................  181, 338 
Geology of the Hector Mine deposit, R. D. Willette  .......................................................................  189, 345 
The Mojave Desert Province, southern California: Geologic overview, M. 0. Woodburne . . . . 195, 346 

OREGON   
Brine mineral occurrence in the Diablo Mountain (BLM) study area, and its possible 

significance to Pacific Rim trade, Thomas J. Peters, Dennis S. Kostick, and Michael E 
  

Diggles  .................................................................................................................................................   223 
CANADA   

30th Forum on the Geology of Industrial Minerals: Nova Scotia/New Brunswick, Canada , 
John H. Fowler and Tim C. Webb  ...................................................................................................  241, 320 

Wollastonite in Quebec Province, Canada, Claude Hebert and Henri-Louis Jacob  ...................  245, 322 
Diamonds in Canada: An overview of current developments, Robert Irvine and M. Boucher .  253 
Canada's zero effluent potash mine, Brian V. Roulston  ..................................................................  261, 336 
MEXICO   

Mexico: Opportunities in industrial minerals, Armando Alatorre, Peter Harben, Hal McVey, 
and Ken Santini  ...................................................................................................................................  

 
269 

Abstracts   

Geology and potential of industrial minerals in Mexico, A. Alatorre and K. Santini  .................   313 
A communications gap—A breakdown in efficiency and its costs to user, producer, and 

explorationist, T. P. Anderson  ..........................................................................................................  
 

314 
Gem-mineral production in the United States, G. T. Austin  .........................................................   315 
Geology, production, and marketing of perlite from the western United States, G. S. Austin 

and J. M. Barker  ...................................................................................................................................  
 

316 
Solution recovery of phosphate from deep wells in Alberta, J. R. Century  .................................   319 
Geochemical and geophysical surveys in Ti-Hf-REE-Th-U placer exploration, A. E. Grosz, P.   

G. Schruben, and C. L. Smith  ..........................................................................................................   321 
Mexico—Markets and opportunities for industrial minerals, P. Harben and H. McVey  ..........   322 
Characterization of kaolin resources in Minnesota, J. J. Heine  ......................................................   323 
Global depletion and demand of bioessential agrominerals—Phosphate rock as an example 

and its impact on global food supply, J. R. Herring and R. J. Fantel  ..........................................  
 

324 
How geologic reinterpretation and new recovery methods repeatedly expanded the mineral 

reserves and mining life of the Searles Lake evaporite deposit, San Bernardino County, 
California, D. A. Holmes  ...................................................................................................................  

 

325 
The Mud Hills clinoptilolite deposit as a source of ion exchange materials for nuclear waste 

treatment, D. A. Holmes  ....................................................................................................................  
 

326 
Industrial minerals in British Columbia—An overview, Z. D. Hora  ..............................................   326 
Barite mineralization, alteration and geochemistry of the Waterman mine, San Bernardino   

County, California, M. C. Ireland and D. R. Jessey  ......................................................................   327 
Diamonds in Canada: An overview of current developments, R. D. Irvine, M. Boucher, and D.   

Cranstone  ............................................................................................................................................   327 
Geology, mining and processing of Alberhill district sedimentary fireclays and residual clay 

and shales, J. W. Kirk  .........................................................................................................................  
 

328 
Remote sensing and geophysical techniques for locating and assessing potential sources of 

aggregate, W. H. Langer and D. H. Knepper, Jr.  ...........................................................................  
 

329 
Mineral land classification in California, R. Loyd and R. Hill  ..........................................................   330 
California industrial minerals—A potential source of valuable commodities, G. M. Martinez .  330 
Mineral and energy resources in the Salton Trough, California, M. A. McKibben  ......................   331 
Geology an(d) mining of Idaho phosphate, S. W. Moore  ................................................................   332 
Reclamation compliance in California, D. J. O'Bryant  ......................................................................   333 
Can local development of industrial minerals under the restraint of more environmental 

regulation, compete in the new international market?, R. D. Peel  ..............................................  
 

333 
Brine mineral occurrence in the Diablo Mountain (BLM) study area, and its possible 

significance to Pacific Rim trade, T. J. Peters  .................................................................................  
 

334 



Mined-land reclamation in California, J. S. Pompy   .................................................................................. 335 
Laboratory investigations prior to start-up of Vulcan's frac sand plant, Voca, Texas, S. J. 

Stokowski   .................................................................................................................................................... 339 
Genesis of barite deposits in the central Mojave Desert, San Bernardino County, California, 

D. R. Tarman, D. R. Jessey, and K. B. Rosso   ....................................................................................... 341 
Flake graphite and zeolite research provides potential solution to domestic problems, E. G. 

Valdez   .......................................................................................................................................................... 342 
Geology and physical properties of some active and potential sources of industrial and pet 

waste absorbents in the United States, L. M. Vredenburgh and G. Wilkerson   ............................... 343 
Paleo molasses—The forgotten industrial mineral, D. H. White   .......................................................... 344 
How special are specialty sands?, M. J. Zdunczyk  ..................................................................................... 346 

30. Proceeding: 30th Forum on Geology of Industrial Minerals (1994). New Brunswick 
Department of Natural Resources and Energy, Minerals and Energy Division, Miscellaneous 
Report 16, 261 pp., 1995. 

31st Forum on the Geology of Industrial Minerals—The North American organization for 
industrial minerals, George S. Austin ..............................................................................................  

Geology of the Forum, R. L. Bates  .....................................................................................................  
Point Aconi Generating Station Cold Water Intake Tunnel, Foundation-Harry Vie joint ven- 

ture, Kevin Beaton   ......................................................................................................................................... 9 

Limestone to gypsum, A. Buzas and M. Legere   ......................................................................................... 17 
The Pugwash salt deposit, Pugwash, Nova Scotia, Canada: Geology and tectonic implications, 

D. C. Carter   .................................................................................................................................................. 27 
Products supplied from crushing and screening operations at Little Narrows Gypsum, John 

A. Fitzgerald   ................................................................................................................................................. 43 
Industrial mineral development in New Brunswick and Nova Scotia, Canada, J. H. Fowler 

and T. C. Webb   ............................................................................................................................................ 48 
Overview of humate production in North America, Gretchen K. Hoffman, James M. Barker, 

and George S. Austin   .................................................................................................................................. 55 
Newly documented occurrences of kyanite and related minerals in western Newfoundland, 

Ambrose F. Howse   ..................................................................................................................................... 71 
Industrial minerals and the environment: A North American perspective, Robert D. Irvine, 

Aldo F. Barsotti   ........................................................................................................................................... 82 
Natural aggregate—geologic opportunities, William H. Langer   .............................................................. 89 
Ingenuity in reclamation, G. M. Langford   ................................................................................................... 99 
Limestone in Nova Scotia—Green Gold, R. H. MacDonald, R. C. Boehner  ...................................... 105 
Industrial minerals—environmental assessment—public perception, D. W. MacKenna   .................. 121 
Benefits and hazards of salt-dome utilization, J. D. Martinez   ................................................................ 125 
Operations at the National Gypsum (Canada) Ltd., East Milford Quarry, Nova Scotia, J. H. 

McCubbin   ................................................................................................................................................... 134 
Aggregate deliveries—the hard way, R. A. Murray  .................................................................................... 141 
The Shubenacadie Project—A public consultation process model, J. R. O'Hagan  ............................. 145 
The Sydney Tar Ponds clean-up project, E. B. Parsons   .......................................................................... 152 
Stratigraphy and depositional synthesis of middle to late Viséan evaporates in part of the 

Moncton Subbasin, New Brunswick, Canada, B. V. Roulston, T. C. Webb, and M. E. 
Monahan   ..................................................................................................................................................... 171 

Geological setting of industrial mineral deposits in the Maritime Provinces of eastern Canada, 
R. J. Ryan   .................................................................................................................................................... 180 

Some of Virginia's imported and exported mineral commodities and products, Palmer C. 
Sweet   ........................................................................................................................................................... 194 

The peat industry of Atlantic Canada, J. J. Thibault and Jean-Yves Daigle   ......................................... 206 
Research related to the agricultural use of gypsum, P. R. Warman and T. R. Munro-Warman 214 
Aggregate extraction and rehabilitation in the Brampton Esker area of Ontario, S. E. Yundt . . 225 

Abstracts 

The use of analytical electron microscopy and microprobe analysis in geology and materials 
science, G. N. Bance, C. S. Belfry, and J. C. White   ............................................................................. 240 

Determination of compliance with OSHA's final rule on asbestos and ATA minerals: A joint 
responsibility of the geologist on site and the mineralogist in the laboratory, A. M. Blount 241 

Mining is part of our heritage, 0. M. Clarke, Jr  .......................................................................................... 243 

9 



1 0  

The sand and gravel resource potential of Northumberland Strait, Gulf of St. Lawrence, G. B. 
J. Fader and S. S. Pecore   ....................................................................................................................... 244 

British Columbia industrial minerals and their markets, Z. D. Hora   ..................................................... 246 
Natural aggregate—Building America's future, W. H. Langer   ................................................................ 247 
Newfoundland and Labrador industrial minerals: 1994 update, J. Meyer and A. F. Howse . .   ......... 249 
High-calcium limestone prospect in Thebes gap, southernmost Illinois, A. W. Mitchell, and J. 

M. Masters  .................................................................................................................................................. 252 
British Columbia industrial mineral deposit models, G. J. Simandl, Z. D. Hora, and D. V. 

Lefebure  ...................................................................................................................................................... 254 
Vein graphite, central New England, USA, S. J. Stokowski, Jr.   .............................................................. 255 
Locating subsurface crystalline rock masses for aggregates using geophysical techniques in 

Moncton region, New Brunswick, D. V. Venugopal, H. H. Hassan, and K. B. S. Burke  ............. 257 
Brief geology and history of Demoiselle gypsum quarry, southeastern New Brunswick, 

Canada, K. D. A. Whaley   ........................................................................................................................ 260 

31. Proceedings of the 31st Forum on the Geology of Industrial Minerals (1995). New Mexico 
Bureau of Mines & Mineral Resources, Bulletin 154, 330 pp., 1996. 

KEYNOTE ARTICLE 

Industrial minerals and rocks of the tri-state border region—West Texas, southern New 
Mexico, and northern Chihuahua, K. F. Clark   ........................................................................................ 7 

MEXICO 

Overview of celestite deposits of south central Coahuila, Mexico—Geology and exploitation, 
A. Rodriguez Garza and W. N. McAnulty, Jr.   ....................................................................................... 27 

Economic exploitation of the Cretaceous Lagrimas Formation for production of portland 
cement, Ciudad Juarez, Chihuahua, Mexico, G. Garcia   ....................................................................... 33 

TEXAS 

Brucite deposit in Marble Canyon, Culberson County, Texas, T. E. Newman and G. K. 
Hoffman   ...................................................................................................................................................... 37 

Texas—Industrial minerals, imports, and exports, P. C. Sweet  ................................................................. 43 

NEW MEXICO 

Overview of the Carlsbad Potash District, New Mexico, J. M. Barker and G. S. Austin   ..................... 49 
Modern New Mexico adobe: A response to some environmental concerns, G. S. Austin and M. 

R. Goolsby   ................................................................................................................................................... 63 
Travertine in New Mexico: Commercial deposits and otherwise, J. M. Barker, G. S. Austin, 

and D. J. Sivils   ............................................................................................................................................. 75 
Limestones of New Mexico and adjoining areas suitable for sulfur removal in coal-fired 

powerplants, F. E. Kottlowski and A. K. Armstrong*   ......................................................................... 93 
Geology and chemistry of humate deposits in the southern San Juan Basin, New Mexico, G. 

K. Hoffman, J. Verploegh, and J. M. Barker*   ..................................................................................... 105 
Economic geology of the St. Cloud Mining Company (Cuchillo Negro) clinoptilolite deposit, 

Sierra County, New Mexico, J. L. White, W. X. Chavez, Jr., and J. M. Barker  ............................... 113 
Industrial specifications of the Wind Mountain nepheline-syenite deposit, Cornudas 

Mountains, Otero County, New Mexico, V. T. McLemore and J. R. Guilinger*  ........................... 121 
Geology, mineral resources, and marketing of the Wind Mountain nepheline-syenite por- 

phyry, Cornudas Mountains, New Mexico and Texas, V. T. McLemore, V. W. Lueth, J. R. 
Guilinger, and T. C. Pease  ....................................................................................................................... 127 

Garnet resource potential in southern New Mexico, V. W. Lueth  ......................................................... 137 
Recovery of garnet from Hanover mine tailings, Grant County, New Mexico, USA, U. Cetin, I.F. 

 Walder, V. W. Lueth, and I. H. Gundiler   ............................................................................................ 147 
Franklin Industrial Minerals—Mica plant operations in New Mexico, G. L. Nelson*   ....................... 159 
Economic geology of perlite in New Mexico, J. M. Barker, R. M. Chamberlin, G. S. Austin, and 

D. A. Jenkins*   ........................................................................................................................................... 165 
Genetic aspects of commercial perlite deposits in New Mexico, R. M. Chamberlin and J. M. 

Barker   ......................................................................................................................................................... 171 

OTHER STATES 

Natural clinker—The red dog of aggregates in the Southwest, G. K. Hoffman   ................................. 187 
Advances in the understanding of the industrial mineral resources of the state of Georgia, M  

D. Cocker and B. J. O'Connor   ............................................................................................................... 197 



1 1  

Background stream-sediment geochemistry and hydrochemistry of a major river basin in 
Georgia: Use in industrial-mineral-resource and environmental studies, M. D. Cocker . . . . 207 

Heavy minerals in fine-grained waste materials from sand and gravel plants of Indiana, N. R. 
Shaffer   ......................................................................................................................................................... 215 

Geology of resources for crushed-stone aggregate in Arkansas, S. W. Kline   ........................................ 223 

INTERNATIONAL 

Industrial minerals south of the Mexican border, P. W. Harben   ............................................................ 231 
Hydrothermal and residual kaolin deposits of Chile, A. Gajardo   ............................................................ 245 
Economic geology of Cretaceous deposits in Nova Scotia, K. A. MacLeod  ......................................... 253 
The Mount Gelai hectorite deposits, Arusha District, Tanzania, East Africa, T. H. Eyde   ................. 257 

GENERAL TOPICS 

Cat litter: A growing market for industrial minerals, G. S. Austin and C. Mojtabai   ............................. 267 
Domestic pumice and garment wet-processing, J. M. Hoffer   .................................................................. 275 
Brick tunnel-kiln thermal-energy inputs, G. F. Cudahy and G. S. Austin   .............................................. 283 
Value added—Refractory dolomite, a case study, D. A. Hopkins  ........................................................... 291 
Industrial minerals operations—Tying ISO 9000 to geology and reserve management, D. A. 

Holmes   ........................................................................................................................................................ 293 
Spreading the word about geology through teacher workshops, C. M. Simard   .................................... 301 

Abstracts 

Geology and industrial minerals of northeastern Mexico, A. E. Alatorre, A. Colin, and K. Santini 305 
Industrial-mineral ore analysis using laser-induced breakdown spectroscopy, J. Blacic, D. 

Pettit, D. Cremers, W. Laughlin, and L. Fluk   ....................................................................................... 307 
Application of real-time field mapping systems to enhance data gathering and productivity in 

the mining industry, G. S. Dymesich and B. A. Hillman  ..................................................................... 309 
The 32nd Annual Forum on the Geology of Industrial Minerals—Laramie, Wyoming, R. E. 

Harris   ........................................................................................................................................................... 311 
Quantitative XRD—The minerals make the difference, R. E. Hughes and D. M. Moore   ................. 313 
The Amarillo Texas silica deposit, Texas, L. W. Krumrey   ....................................................................... 314 
A comparison of geology and industrial uses of pumice deposits in the Jemez Mountains, 

New Mexico, M. A. Linden and D. N. Tafoya   ..................................................................................... 316 
Alerces: An economic development opportunity—Exploitation of high-quality industrial 

minerals, R. Martinez, J. Perez, and M. Martinez   ................................................................................. 318 
Source of diamonds in Ghana, West Africa, D. I. Norman, S. McKitrick, and H. Appiah   ................ 319 
Some observations on the origin of bentonites, I. E. Odom   ................................................................... 321 
The industrial minerals of the Sultanate of Oman, R. F. Riordan and J. F. Pasquet   ........................... 322 
High-calcium-limestone occurrences and industry in Utah, B. T. Tripp  ................................................ 323 

*Article presented at 1994 Annual Meeting of SME in Albuquerque, N.M. 



SUBJECT INDEX 

Numbers in bold face refer to Proceedings volume number. 

absorbents 
Vredenburgh and Wilkerson 29, 343 

adobe 
Austin and Goolsby 31, 63-74 

Africa 
Eyde 31,257-266 
Norman et al. 31, 319-320 

aggregates 
Bragg 26, 173-176 
Brewster and Yost 28, 56-58 
Carrillo 29, 81-86,319 
Clark 31, 7-26 
Elkins and Wiegert 29, 137-144,320 
Fader and Pecore 30, 244 
Fowler and Webb 30, 48-54 
Guliov 27,19-35 
Hamilton, 27,9-17 
Hays and Miller 28, 211 
Hoffman 31,187-195 
Kline 31,223-230 
Langer 30,89-98,247-248 
Langer and Knepper 29, 329 
Lovett 26,9-12,55-67 
McKeel 28,220 
Murray 30,141-144 
Newman and Hoffman 31,37-42 
Poulin 27,208 
Poulin and Vagt 28,139-145 
Simard 26,177-183; 28, 175-181 
Stith and Weisgarber 28,182-186 
Stokowski 28, 187-191 
Sweet 26, 1-7; 31, 43-48 
Tepordei 28,226 
Venugopal et al. 30,257-259 
White 28,203-204 
Yundt 30,225-237 
Zdunczyk and Walker 26,49-53 

Alberta 
Century 29, 319 
Drees 27,109 
Edwards 27,103-107 
Hamilton, 27, 9-17 
Hamilton and Hora 26, 187 
Hamilton et al. 27,183 
Kitzan and Auger 27,111-115 
Langford 30, 99-104 
Vandervelde 27,171-172 
Wheeler 27,71-74 

alumina 
Sweet, 31,43-48 

andradite 
Lueth 31, 137-146 

Arkansas 
Kline 31,223-230 

Arizona 
Hoffman 31, 187-195 

asbestos 
Blount 30,241-242 
Ross 28, 149-151 

background elemental analyses 
Cocker 31, 207-214 

ball clay 
Sweet, 31,43-48 

barite 
Alatorre et al. 29, 269-312 
Butrenchuk 27, 37-43,204  

Carrillo 29, 81-86,319 
Ireland and Jessey 29,327 
Ryan 30,180-193 
Singh 27, 75-79 
Tarman et al. 29, 341 

bauxite 
Harben 31, 231-244 

bentonite 
Odom 31,321 

biotechnology 
Shaffer 29, 5-15,337 

borates and boron 
Carrillo 29,81-86,319 
Harben 31, 231-244 
Siefke 29, 181-188,338 

brick 
Clark 31, 7-26 
Cudahy and Austin 31, 283-289 
Lovett 26,9-12 
Williams 26,75 

brines 
Century 29,319 
Hamilton 27,9-17 
Holmes 29,325 
McKibben 29, 331 
Moulton and Santini 29, 161-168, 

332 
Peters 29, 334 
Peters et al. 29, 223-240, 

British Columbia 
Aylen 27,206 
Butrenchuk 27, 37-43,189,191,204 
Farris and Harvey 27,93-97 
Fischl 27, 186,198 
Giles and Pouling 27,159-166 
Grond et al. 27, 131-133 
Gunning 27,167-169 
Hamilton and Hora 26, 187 
Hancock 27,193,201 
Hora 29, 326; 30,246 
Hora and Lefebure 30,254 
Jones 27,184 
Langford 30,99-104 
MacLean 27,200 
Malott 27,173-178 
Marcille-Kerslake 27,125-130 
Mathieu et al. 27,135-145 
Maynard 27,197 
Page 27,207 
Pell 27,117-123,185,192,202 
Read and Hora 27,194-195 
Simandl et al. 27,57-65 
White 27, 187,199 
White and Hora 27,196 
White and MacLean 27, 190 

brucite 
Clark 31, 7-26 
Good 26, 143-151 
Newman and Hoffman 31, 37-42 

building stone 
Austin and Barker 28,9-18 
Barker, Austin, and Sivils 31, 75-92 
Carrillo 29, 81-86,319 
Conrad and Vanecek 28, 95-102 
Fowler and Webb 30, 48-54 
Guliov 27,19-35 
Gunning 27,167-169  

Hamilton 27, 9-17 
Meyer 26, 187 
Page 27,207 
Sweet 26, 1-7 
White 27, 187 

calcite 
Hubbard, 26,135-138 

California 
Beeby 28,205 
Brown 29, 123-136,318 
Carrillo 29,81-86,319 
Elkins and Wiegert 29,137-144,320 
Heter 29, 145-154 
Holmes 29, 325,326 
Ireland and Jessey 29,327 
Jenkins 29, 155-160 
Kirk 29, 328 
Loyd and Hill 29, 330 
Loyd et al. 29, 101-111 
Martinez 29, 330 
McKibben 29,331 
Moulton and Santini 29, 161-168, 

332 
O'Bryant 29, 333 
Pompy 29, 335 
Sharpe and Cork 29, 169-180,338 
Siefke 29, 181-188, 338 
Tarman et al. 29, 341 
Wheeler 29,113-117,344 
Wilkerson and Hoffer 29, 119-122, 

345 
Willette 29,189-194,345 
Woodburne 29,195-221,346 

Canada 
Irvine and Boucher 29,253-259 
Irvine et al. 29,327 
Mossop 27,45 
Prud'homme 27,1-7 

cancer 
Renninger 28,146-148 
Ross 28, 149-151 

carbonatites 
Pell 27,185 

cat litter 
Austin and Mojtabai 31, 267-273 

celestite 
Garza and McAnulty 31, 27-32 
Ryan 30, 180-193 

cement 
Clark 31, 7-26 
Garcia 31, 33-36 
Sweet 26,1-7; 31, 43-48 

ceramics 
Clark 31, 7-26 

chemical properties 
Whitlock and Giannini 26,69-74 
Wilkes 26, 139-142 

Chihuahua 
Clark 31, 7-26 
Garcia 31, 33-36 

Chile 
Gajardo 31, 245-251 

China 
Shenglong 28,224 

chlorite 
Berg 27, 81-92 

12 



13 

chromite 
Hancock 27,201 

clay 
Austin and Goolsby 31, 63-74 
Austin and Mojtabai 31, 267-273 
Aylen 27,206 
Carpenter et al. 28, 65-70 
Carrillo 29, 81-86 
Clark 31, 7-26 
Eyde 31, 257-266 
Gajardo 31, 245-251 
Guliov 27,19-35 
Hamilton 27,9-17 
Harben 31,231-244 
Hauck et al. 26,153-171 
Kirk 29,328 
MacLeod 31,253-256 
Odom 31,321 
Shaffer and Shaffer 28,152-160 
Simard 26,177-183; 28,175-181 
Sweet 26,1-7 
Uptegrove 28,227 
White 29,344 
Willette 29,189-194,345 

clinoptilolite 
White et al. 31,113-120 

clinker 
Hoffman 31, 187-195 

Coahuila 
Garza and McAnulty 31,27-32 

computer applications 
Arndt 26,186 
Bourne and Bauer 26,19-40 
Hamilton et al. 27,183 
Jones 27,184 

conodonts 
Drees 27,109 

construction material 
Beaton 30,9-16 

coproduction 
Shaffer and Shaffer 28,152-160 

CUSMAP 
Hughes et al. 28,213 

depositional environments 
Roulston et al. 30,171-179 

desulfurization 
Berkheiser and Smith 28,206 
Buzas and Legere 30,17-26 
Dever 28,103-107 
Kitzan and Auger 27,111-115 
Kottlowski and Armstrong 29, 

87-111, 328; 31,93-103 
MacDonald and Boehner 30, 

105-120 
Mitchell and Masters 30,252-253 
Parsons 30, 152-170 
Sweet et al. 28, 192-202 
Tripp 31,323-324 

diamonds 
Gent 27,147-157 
Irvine and Boucher 29,253-259 
Irvine et al. 29,327 
Norman et al. 31,319-320 
Pell 27,185 

diatomite and diatomaceous earth 
Carrillo 29,81-86,319 
Jenkins 29,155-160 

diffraction analysis 
Hughes and Moore 31, 313  

dimension stone 
See building stone 

dinosaurs 
Weems 26,113-127 

dolomite 
Ault 26, 83-93; 28,1-8 
Fischl 27,186 
Ganis and Hopkins 28, 108-113 
Guliov 27,19-35 
Hopkins 31, 291-292 
Howse 26,186 
MacDonald and Boehner 30, 

105-120 
Penrod 28,222 
Simard 26,177-183 

economics (of industrial minerals) 
Barsotti 28, 33-42 
Harben 31, 231-244 

Hughes et al. 28,213 
McFarlane 28, 219 
Sikich 28, 161-166 
Tepordei 28, 226 

education 
Glover 28,114-115 
Liston 28,217 
Simard 31,301-304 
Wheeler 29, 113-117,344 

electron microscope and microprobe 
analysis 
Bance et al. 30, 240 

environmental factors 
Austin and Goolsby, 31,63-74 
Berkheiser and Smith 28,206 
Irvine and Barsotti 30,82-88 
Mackenna 30,121-124 
McKeel 28,220 
O'Hagan 30,145-151 
Poulin 27,208 
Prosser 26,41-43 
Renninger 28,146-148 
Sears and Schultes 27,67-70 
Thibault and Daigle 30,206-213 

evaporites 
Guliov 27,19-35 
Roulston et al. 30,171-179 

exporting minerals 
Harben 31,231-244 
MacLean 27,200 
Sweet 31, 43-48 

feldspar 
Carpenter et al. 28,65-70 
Cocker 26,103-112 
Sweet 26,1-7 
White and MacLean 27,190 

fertilizer minerals 
Herring and Fantel 29,324 

fillers and extenders 
Lizak 28,218 
Singh 27,75-79 

fluorspar/fluorine 
Alatorre et al. 29,269-312 
Ong and Davidison 26,95-102 
Pell 27,202 

fly ash 
Beaton 30,9-16 
Sweet 29,29-37 

Forum history 
Bates 30,6-8  

frac sand 
Stokowski 29, 339 

garment wet-processing 
Hoffer 31, 275-282 
Wilkerson and Hoffer 29,119-122, 

345 
garnet 

Cetin et al. 31, 147-158 
Ground et al. 27,131-133 
Howse 30, 71-81 
Lueth 31, 137-146 
Mathieu et al. 27,135-145 
Pell 27, 192 

gemstones 
Austin 29, 315 
Gent 27,147-157 
Guliov 27,19-35 
Hamilton, 27,9-17 
Irvine and Boucher 29, 253-259 
Irvine et al. 29, 327 
Vandervelde 27,171-172 

general papers 
Anderson 29, 314 
Austin 30, 1-5 
Bates 29, 1-3; 30, 6-8 
Clarke 30, 243 
Harris 31, 311-312 
Meyer and Howse 30, 249 
Timmons 29, 17-20,342 

geochemistry 
Cocker 26, 103-112; 28, 85-94; 31 

207-214 
Grosz 28, 209 
Grosz et al. 29, 321 
Hauck et al. 26, 153-171 
Hoffman, Verplough, and Barker 

31,105-112 
geology workshops 

Simard 31, 301-304 
geophysical exploration 

Grosz et al. 29, 321 
Langer and Knepper 29, 329 
Venugopal et al. 30,257-259 

Georgia 
Clarke 28,81-84 
Cocker 26, 103-112; 28, 85-94; 31, 

207-214 
Cocker and O'Connor 31,197-205 

Ghana 
Norman et al. 31,319-320 

GIS 
Dymesich and Hillman 31, 309-310 
Hughes et al. 28, 213 

gold 
Shenglong 28,224 

graphite 
Alatorre et al. 29, 269-312 

Nicks et al. 29, 21-28 
Simandl et al. 28,167-174 

Stokowski 30, 255-56 
Valdez 29, 342 

Gulf Coast 
Martinez 30, 125-133 

gypsum 
Butrenchuk 27,37-43,189 

Buzas and Legere 30, 17-26 
Carrillo 29, 81-86,319 
Clark 31, 7-26 
Fitzgerald 30,43-47 



14 

Fowler and Webb 30, 48-54 
Lovett 26, 9-12 
McCubbin 30, 134-140 
O'Hagan 30, 145-151 
Ryan 30, 180-193 
Sharpe and Cork 29, 169-180, 338 
Warman and Munro-Warman 30, 

214-224 
Whaley 30, 260-261 

heavy minerals 
Shaffer 31, 215-222 

hectorite 
Eyde 31, 257-266 
Willette 29,189-194, 345 

humate (Leonardite) 
Guliov 27, 19-35 
Hamilton 27, 9-17 
Hoffman, Barker, and Austin 30, 

55-70 
Hoffman, Verplough, and Barker 

31, 105-112 

Idaho 
Moore 29, 332 

Illinois 
Berg and Masters 28, 43-49 
Hughes et al. 28, 213 
Hughes, Moore et al. 28, 214 
Mitchell, and Masters 30, 252-253 

ilmenite 
Carpenter and Hoffman 28, 71-80 
Heter 29, 145-154 

importing minerals 
Poulin and Vagt 28, 139-145 
Sweet 30, 194-205; 31, 43-48 
Zdunczyk and Walker 26, 49-53 

Indiana 
Ault 26, 83-93; 28, 1-8 
Brown and Carr 26, 77-82 
Brown et al. 28, 59-64 
Shaffer 31, 215-222 
Shaffer and Shaffer 28, 152-160 

Industrial Minerals (magazine) 
Harries-Rees 28, 210 

ISO 9000 
Holmes 31, 293-299 

Jamaica 
McFarland 28, 219 

kaolin 
Conrad and Vanecek 28, 95-102 
Farris and Harvey 27, 93-97 
Gajardo 31, 245-251 
Harben 31, 231-244 
Heine 29, 323 
Hughes, Moore et al. 28, 214 
Morey and Setterholm 28, 221 

karst 
Hubbard 26,135-138 

Kentucky 
Brewster and Yost 28, 56-58 
Dever 28, 103-107 
Hughes et al. 28, 213 

kyanite 
Howse 30, 71-81 
Marr 26, 129-134 
Pell 27, 192  

Sweet 26, 1-7 

Labrador 
Meyer and Howse 27, 203; 30, 

249-251 
Meyer et al. 28, 127-138 

langbeinite 
Barker and Austin 31, 49-61 

laser 
Blacic et al. 31, 307-308 

lignite 
Guliov 27, 19-35 

lime 
Sweet 26,1-7 

limestone 
Ault 26, 83-93; 28,1-8 
Barker, Austin, and Sivils 31, 75-92 
Brown, H. 29, 123-136, 318 
Brown, M., and Carr 26, 77-82 
Brown et al. 28, 59-64 
Buzas and Legere 30, 17-26 
Clark 31, 7-26 
Dever 28, 103-107 
Fischl 27, 186 
Fowler and Webb 30, 48-54 
Garcia 31, 33-36 
Guliov 27, 19-35 
Hamilton 27, 9-17 
Howse 26, 186 
Kottlowski and Armstrong 29, 

87-111, 328; 31, 93-103 
Lizak 28, 218 
Lovett 26, 9-12 
MacDonald and Boehner 30, 

105-120 
Mitchell and Masters 30, 252-253 
Penrod 28, 222 
Ryan 30, 180-193 
Shaffer and Shaffer 28, 152-160 
Simard 26, 177-183; 28, 175-181 
Stith and Weisgarber 28, 182-186 
Sweet et al. 28, 192-202 
Tripp 31, 323-324 
Whitlock and Giannini 26, 69-74 

lithium 
Carpenter et al. 28, 65-70 

magnesium/magnesium salts/magne- 
site 
Butrenchuk 27, 37-43 
Carrillo 29, 81-86, 319 
Sears and Schultes 27, 67-70 
Simandl et al. 27, 57-65 
Wheeler 27, 71-74 

magnetite 
Hancock 27, 193 

manganese 
Kite et al. 28, 216 

Manitoba 
Bamburak 27, 205 

marble 
Good 26, 143-151 
Howse 26, 186-187 
Newman and Hoffman 31, 37-42 

marketing 
Crosby, 27, 47-55 
Gunning 27, 167-169 
Ionides 27, 99-102 
Peters 29, 334 
Peters et al. 29, 223-240,  

Prud'homme 27,1-7 
marl 

Hamilton 27, 9-17 
Malott 27, 173-178 

Maritime provinces 
Ryan 30, 180-193 
Thibault and Daigle 30, 206-213 

Mexico 
Alatorre and Santini 29, 313 
Alatorre, Colin, and Santini 31, 

305-306 
Alatorre et al. 29, 269-312 
Austin 30, 1-5 
Clark 31, 7-26 
Garcia 31, 33-36 
Garza and McAnulty 31, 27-32 
Harben and McVey 29, 322 

mica 
Carpenter et al. 28, 65-70 
Johnson 28, 215 
Nelson 31, 159-164 
Rampton et al. 28, 223 

mine planning 
Bourne and Bauer 26, 19-40 

mineral potential evaluation 
Alatorre et al. 29, 269-312 
Alatorre and Santini 29, 313 
Cocker and O'Connor 31, 197-205 
Harben and McVey 29, 322 
Holmes and Abbott 28, 116-123 
Hora 29, 326 
Hora and Lefebure 30, 254 
Hughes et al. 28, 213 
Martinez 29, 330 
Riordan and Pasquet 31, 322 

mineral resource management 
Holmes 31, 293-299 

mine tailings 
Cetin et al. 31, 147-158 

mining 
Ault 28, 1-8 
McCubbin 30, 134-140 

Minnesota 
Hauck et al. 26, 153-171 
Heine 29, 323 
Morey and Setterholm 28, 221 

Missouri 
Hughes et al. 28, 213 

Mojave Desert 
Tarman et al. 29, 341 
Woodburne 29, 195-221, 346 

Montana 
Berg 27, 81-92 

nephelene syenite 
McLemore and Guilinger 31, 

121-126 
McLemore et al. 31, 127-136 

Nevada 
Carrillo 29, 81-86, 319 

New Brunswick 
Buzas and Legere 30,17-26 
Fowler and Webb 29, 241-243, 320; 

30, 48-54 
Langford 30 99-104 
Roulston 29, 261-267, 336 
Roulston et al. 30, 171-179 
Ryan 30, 180-193 
Thibault and Daigle 30, 206-213 
Venugopal et al. 30, 257-259 



1 5  

Whaley 30,260-261 
New England 

Stokowski 30,255-56 
Newfoundland 

Bragg 26, 173-176 
Howse 26, 186-187; 30,71-81 
Meyer 26,187 
Meyer and Howse 27, 203; 30, 

249-251 
Meyer et al. 28, 127-138 
Ryan 30,180-193 

New Jersey 
Uptegrove 28, 227 

New Mexico 
Austin, 30,1-5 
Austin and Goolsby 31,63-74 
Barker and Austin 31,49-61 
Barker, Austin, and Sivils 31,75-92 
Barker et al. 31,165-170 
Cetin et al. 31, 147-158 
Chamberlin and Barker 31,171-185 
Clark 31,7-26 
Cudahy and Austin 31,283-289 
Hoffman 31,187-195 
Hoffman, Barker, and Austin 30, 

55-70 
Hoffman, Verplough, and Barker 

31,105-112 
Kottlowski and Armstrong 29, 

87-111, 328; 31,93-103 
Linden and Tafoya 31,316-317 
Lueth 31,137-146 
McLemore and Guilinger 31, 

121-126 
McLemore et al. 31,127-136 
Nelson 31,159-164 
White et al 31,113-120 

North America 
Hoffman, Barker, and Austin 30, 

55-70 
Irvine and Barsotti 30,82-88 

North Carolina 
Carpenter and Hoffman 28, 71-80 
Carpenter et al. 28,65-70 
Clarke 28, 81-84 
Ong and Davidison 26, 95-102 
Reid 26, 185 

North Dakota 
Hoffman, Barker, and Austin 30, 

55-70 
northeastern Mexico 

Alatorre, Colin, and Santini 31, 
305-306 

Nova Scotia 
Beaton 30,9-16 
Carter 30,27-42 
Fitzgerald 30,43-47 
Fowler and Webb 29, 241-243, 320; 

30,48-54 
Langford 30,99-104 
MacDonald and Boehner 30, 

105-120 
MacLeod 31, 253-256 
McCubbin 30,134-140 
Murray 30,141-144 
O'Hagan 30,145-151 
Parsons 30,152-170 
Ryan 30,180-193 
Thibault and Daigle 30,206-213  

Northumberland Strait 
Fader and Pecore 30,244 

Ohio 
Brewster and Yost 28, 56-58 
Stith and Weisgarber 28, 182-186 

olivine 
Carpenter et al. 28,65-70 
White and Hora 27,196 

Oman 
Riordan and Pasquet 31,322 

Ontario 
Johnson 28, 215 
Rampton et al. 28, 223 
Yundt 30,225-237 

ore analyses 
Blacic et al. 31,307-308 

Oregon 
Peters 29, 334 
Peters et al. 29, 223-240 

ore reserves 
Bourne and Bauer 26, 19-40 
Crosby 27, 47-55 
Fader and Pecore 30,244 
Farris and Harvey 27,93-97 
Grond et al. 27,131-133 
Holmes and Abbott 28, 116-123 
Kitzan and Auger 27, 111-115 
MacDonald and Boehner 30, 

105-120 
Stokowski 30,255-256 
Thibault and Daigle 30,206-213 
Whaley 30,260-261 

paleo molasses 
White 29, 344 

paper pigments 
Farris and Harvey 27,93-97 
Ionides 27,99-102 

peat 
Clarke 28, 81-84 
Fowler and Webb 30,48-54 
Guliov 27, 19-35 
Hamilton, 27,9-17 
Maynard 27,197 
Thibault and Daigle 30,206-213 

pegmatites 
Cocker 26, 103-112; 28, 85-94 

Pennsylvania 
Berkheiser and Smith 28, 206 
Canis and Hopkins 28, 108-113 

perlite 
Austin and Barker 29, 39-68,316 
Barker et al. 31,165-170 
Chamberlin and Barker 31,171-185 
Giles and Pouling 27,159-166 
Poulin 27,208 
White 27,199 

photogrammety 
Kende 27,210 

phosphate/phosphorites 
Butrenchuk 27, 37-43,191 
Carpenter et al. 28,65-70 
Century 29, 319 
Harben 31,231-244 
Herring and Fantel 29, 324 
Marcille-Kerslake 27,125-130 
Moore 29, 332 
Ong and Davidison 26, 95-102 
Pell 27,117-123  

physical properties 
Brown and Carr 26, 77-82 
Hauck et al. 26, 153-171 
Vredenburgh and Wilkerson 29, 343 

pigments 
Brown et al. 28, 59-64 
Sweet 26, 1-7 

potash 
Barker and Austin 31,49-61 
Clark 31,7-26 
Crosby 27,47-55 
Fowler and Webb 30,48-54 
Guliov 27,19-35 
Harben 31, 231-244 
Roulston 29, 261-267,336 
Ryan 30,180-193 

Prince Edward Island 
Thibault and Daigle 30,206-213 

processing 
Nelson 31,159-164 

public domain 
Andrews 26, 45-47 
Collins 28, 207 
Loyd and Miller 29, 330 
Loyd et al. 29, 101-111 
Peters 29, 334 
Peters et al. 29, 223-240 
Prosser 26, 41-43 

pumice 
Hoffer 31, 275-282 
Linden and Tafoya 31, 316-317 
Wilkerson and Hoffer 29, 119-122, 

345 
pyrophyllite 

Carpenter et al. 28, 65-70 
Gajardo 31,245-251 

Quebec 
Hebert and Jacobs 28, 212; 29, 

245-251,322 
Simandl et al. 28, 167-174 

reclamation 
Cetin et al. 31, 147-158 
Langford 30,99-104 
Nicks et al. 29, 21-28 
O'Bryant 29, 333 
Pompy 29, 335 
Roulston 29, 261-267,336 
Shaffer 31,215-222 
Valdez 29, 342 
Yundt 30,225-237 

red dog 
Hoffman 31,187-195 

REE 
Grosz 28, 209 
Grosz et al. 29, 321 
Pell 27,117-123 

refractory 
Hopkins 31,291-192 

regulation 
See also zoning 
Barsotti 26, 185 
Blount 30, 241-242 
Jarvis 28, 124-126 
Loyd and Miller, 29, 330 
Loyd et al. 29, 101-111 
McKeel 28, 220 
Morgan and Barney 26, 185 
Peel 29, 333 



16 

Reid 26, 185 
Ross 28, 149-151 
Timmons 26, 15-18 
Uptegrove 28, 227 

remediation 
Cetin et al. 31, 147-158 
Irvine and Barsotti 30, 82-88 
MacDonald and Boehner 30, 

105-120 
Parsons 30, 152-170 

remote sensing 
Dymesich and Hillman 31, 309-310 
Langer and Knepper 29, 329 

reprocessing 
Shaffer 31, 215-222 

reserves 
See ore reserves 

rutile 
Carpenter and Hoffman 28, 71-80 

salt 
Carter 30, 27-42 
Fowler and Webb 30, 48-54 
Guliov 27,19-35 
Hamilton, 27, 9-17 
Ryan 30, 180-193 
Simard 26, 177-183; 28, 175-181 
Stith and Weisgarber 28, 182-186 

salt dome storage 
Martinez 30, 125-133 

saltpetre (saltpeter) 
Hubbard 26, 135-138 

sand and gravel 
Edwards 27, 103-107 
MacLeod 31, 253-256 
Shaffer 31, 215-222 
Sweet 31, 43-48 

San Juan Basin 
Hoffman, Verplough, and Barker 

31, 105-112 
Saskatchewan 

Crosby 27, 47-55 
Gent 27, 147-157 
Guliov 27,19-35 

silica sand and sandstone 
Berg and Masters 28, 43-49 
Butrenchuk 27, 37-43 
Fowler and Webb 30, 48-54 
Hamilton 27, 9-17 
Krumrey 31, 314-315 
Lovett 26, 55-67 
Martinez et al. 31, 318 
Renninger 28, 146-148 
Simard 26, 177-183; 28, 175-181 
Wilkes 26, 139-142 

slate 
Conrad and Vanecek 28, 95-102 

soda ash 
Harben 31, 231-244 

sodium sulfate (sulphate) 
Hamilton 27, 9-17 
Guliov 27, 19-35 

soil amendments 
Hoffman, Barker, and Austin 30,  

55-70 
MacDonald and Boehner 30, 

105-120 
Marcille-Kerslake 27, 125-130 
Warman and Munro-Warman 30, 

214-224 
South America 

Harben 31, 231-244 
Southwestern United States 

Austin and Barker 28, 9-18 
Hoffman 31, 187-195 

specialty sands 
Zdunczyk 29, 346 

sulfur 
Hamilton 27, 9-17 
Kitzan and Auger 27, 111-115 
Ryan 30, 180-193 

syenite 
Pell 27, 185 

sylvite 
Barker and Austin 31, 49-61 

talc 
Berg 27, 81-92; 29, 69-79, 317 
Blount et al. 28, 50-55 
Clark 31, 7-26 
Conrad and Vanecek 28, 95-102 
Harben 31, 231-244 
MacLean 27, 200 

Tanzania 
Eyde 31, 257-266 

tectonics 
Carter 30, 27-42 

Texas 
Austin 30,1-5 
Clark 31, 7-26 
Hoffman, Barker, and Austin 30, 

55-70 
Krumery 31, 314-315 
McLemore and Guilinger 31, 

121-126 
McLemore et al. 31, 127-136 
Newman and Hoffman 31, 37-42 
Stokowski 29, 339 
Sweet 31, 43-48 

thermal energy inputs 
Cudahy and Austin 31, 283-289 

trade (NAFTA) 
Sweet 30, 194-205 

transportation 
Barker and Austin 28, 19-32 
Murray 30, 141-144 
Sweet 30, 194-205 

travertine 
Hubbard, 26, 135-138 
Barker, Austin, and Sivils 31, 75-92 

tunnel kiln 
Cudahy and Austin 31, 283-289 

United States 
Austin 29, 315 
Langer 30, 89-98, 247-248 

Utah 
Tripp 31, 323-324  

value-added 
Hopkins 31, 291-292 
Ionides 27, 99-102 

vermiculite 
Sweet 26, 1-7 
White 27, 199 

Vermont 
Conrad and Vanecek 28, 95-102 

Virginia 
Brewster and Yost 28, 56-58 
Carpenter and Hoffman 28, 71-80 
Clarke 28, 81-84 
Good 26, 143-151 
Hubbard 26, 135-138 
Lovett 26, 9-12, 55-67 
Marr 26, 129-134 
Penrod 28, 222 
Sweet 26, 1-7; 29, 29-37; 30, 194-205 
Weems 26, 113-127 
Wilkes 26, 139-142 
Whitlock and Giannini 26, 69-74 

waste material resources 
Sweet 29, 29-37 

water filtration 
Giles and Pouling 27, 159-166 

Western United States 
Austin and Barker 29, 39-68, 316 
Berg 29, 69-79, 317 

West Virginia 
Brewster and Yost 28, 56-58 
Davis 28, 208 
Hays and Miller 28, 211 
Jarvis 28, 124-126 
Kite et al. 28, 216 
Penrod 28, 222 
Simard 26, 177-183; 27, 179; 28, 

175-181 
Smosna 28, 225 

wollastonite 
Fischl 27, 198 
Hebert and Jacobs 28, 212; 29, 

245-251, 322 
Wyoming 

Harris 31, 311-312 
Hoffman, Barker, and Austin 30, 

55-70 

X-ray diffraction 
Blount et al. 28, 50-55 
Hughes and Moore 31, 313 

zeolites 
Austin and Mojtabai 31, 267-273 
Holmes 29, 326 
Marcille-Kerslake 27, 125-130 
Nicks et al. 29, 21-28 
Valdez 29, 342 
White et al. 31, 113-120 

zircon 
Carpenter and Hoffman 28, 71-80 

zoning 
Glover 26, 13 



AUTHORS 

Numbers in bold face refer to Proceedings volume number. 

Abbott, D. M., Jr., see Holmes, D. A. 
Alatorre, A. E., and Santini, K. 29, 313 
Alatorre, A. E., Colin, A., and Santini, 

K. 31, 305-306 
Alatorre, A. E., Harben, P., McVey, H., 

and Santini, K. 29, 269-312 
Aliquette, G. see Simandl, G. J. 
Anderson, T. P. 29, 314 
Anderson, W. see Hughes, R. E. 
Andrews, J., Jr., 26, 45-47 
Appiah, H. see Norman, D.I. 
Armstrong, A. K. see Kottlowski, F 
E. Arndt, R. E. 26, 186 
Ashton, K. C. see Kite, I. S. 
Auger, L. see Kitzan, P. 
Ault, C. H. 26, 83-93; 28, 1-8 
Austin, G. S. 30, 1-5 
Austin, G. S., and Barker, J. M. 28, 

9-18; 29, 39-68, 316 
Austin, G. S. see Barker, J. M. 
Austin, G. S. see Cudahy, G. F. 

Austin, G. S., and Goolsby, M. R. 
31, 63-74 

Austin, G. S. see Hoffman, G. K. 
Austin, G. S., and Mojtabai, C. 31, 
267-273 

Austin, G. T. 29, 315 
Aylen, P. 27, 206 

Bamburak, J. 27, 205 
Bance, G. N., Belfry, C. S., and White, 

J. C. 30, 240 
Barker, J. M., and Austin, G. S. 28, 

19-32; 31, 49-61 
Barker, J. M., Austin, G. S., and 

Sivils, D. J. 31, 75-92 
Barker, J. M., Chamberlin, R. M, 

Austin, G. S., and Jenkins, D. A. 
31, 165-170 

Barker, J. M. see Austin, G. S. 
Barker, J. M. see Chamberlin, R. 
M. Barker, J. M. see Hoffman, G. 
K. Barker, J. M. see White, J. L. 
Barney, G. E. see Morgan, R. E. 
Barsotti, A. F. 26, 185; 28, 33-42 
Barsotti, A. F. see Irvine, R. D. 
Bates, R. L. 29, 1-3, 316; 30, 6-8 
Bauer, A. M. see Bourne, H. L. 
Baxter, J. W. see Hughes, R. E. 
Beaton, K. 30, 9-16 
Beeby, D. J. 28, 205 
Belfry, C. S. see Bance, G. N. 
Berg, R. B. 27, 81-92; 29, 69-79, 317 

Berg, R. B., and Masters, J. M. 
28, 43-49 

Berg, R. B. see Hughes, R. E. 
Berkheiser, S. W., Jr., and Smith, R. 
C., II, 28, 206 

Berres, T. B. see Hughes, R. E. 
Bickerstaff, D. P. see Kite, J. S. 
Blacic, J., Pettit, D., Cremers, D., 

Laughlin, W., and Fluk, L. 31, 
307-308 

Blount, A. M. 30, 241-242 
Blount, A. M., Lathrop, R. G., and 

Parkinson, G. A. 28, 50-55 

Boehner, R. C. see MacDonald, R. 
H. Boislcair, M. R. see Mathieu, G. 
I. Boucher, M. see Irvine, R. D. 
Bourne, H. L., and Bauer, A. M. 

26, 19-40 
Bragg, D. 26, 173-176 
Bragg. D. see Meyer, J. 
Brewster, H. S., and Yost, R. E., Jr., 

28, 56-58 
Brown, H. 29, 123-136, 318 
Brown, M. A., and Carr, D. D. 26, 77-

82 
Brown, M. A., Carr, D. D., and Ennis, 

M. V. 28, 59-64 
Burke, K. B. S. see Venugopal, D. 

P. Butrenchuk, S. B. 27, 37-43, 
189, 191, 204 

Buzas, A., and Legere, M. 30, 17-26 

Carpenter, P. A., III, Reid, J. C., and 
Gardner, C. H. 28, 65-70 

Carpenter, R. H., and Hoffman, C. W. 
28, 71-80 

Carr, D. D. see Brown, M. A. 
Carrillo, F V. 29, 81-86, 319 
Carter, D. C. 30, 27-42 
Century, J. R. 29, 319 
Cetin, U., Walder, I. F, Lueth, V. W., 

and Gundiler, I. H. 31, 147-148 
Chamberlin, R. M., and Barker, J. M. 

31, 171-185 
Chamberlin, R. M. see Barker, J. 
M. Chao, D. see Hamilton, W N. 
Chavez, W. X., Jr., see White J. L. 
Clark, K. F. 31, 7-26 
Clarke, 0. M., Jr., 28, 81-84; 30, 243 

Cocker, M. D. 26, 103-111; 28, 
85-94; 31, 207-214 

Cocker, M. D., and O'Connor, B. J. 
31, 197-205 

Colin, A. see Alatorre, A. E. 
Collins, T. K. 28, 207 
Conrad, D. L., and Vanecek, D. M. 

28, 95-102 

Cork, G. G. see Sharpe, R. D. 
Cranstone, D. see Irvine, R. D. 
Cremers, D. see Blacic, J. 
Crosby, K. S. 27, 47-55 
Cudahy, G. F, and Austin, G. S. 

31, 283-289 

Daigle, J.-Y. see Thibault, J. J. 
Davidson, D. M., Jr., see Ong, 
R. Davis, D. D. 28, 208 
Dean, P. see Meyer, J. 
Dever, G. R., Jr., 28, 103-107 Dever, 
G. R., Jr., see Hughes, R. E. Diggles, 
M. F see Peters, T. J. Drees, N. C. 
M., and Johnston, D. I. 27, 

109 
Dymesich, G. S., and Hillman, B. 

A. 31, 309-310 

Edwards, W. A. D. 27, 103-107 
Eidel, J. J. see Hughes, R. E. Elkins, 
E. D., and Wiegert, T. E. 29, 

137-144, 320 
Ennis, M. V. see Brown, M. A. 
Eyde, T. H. 31, 257-266 
Fader, G. B. J., and Pecore, S. S. 30, 244 
Fantel, R. J. see Herring, J. R. 
Farnsworth, K. B. see Hughes, R. E. 
Farris, L., and Harvey, C. C. 27, 93-97 
Fildes, B. see Hamilton, W. N. 
Fischl, P. 27, 186, 198 
Fitzgerald, J. A. 30, 43-47 
Fluk, L. see Blacic, J. 
Fowler, J. H., and Webb, T. C. 29, 

241-243, 320; 30, 48-54 

Gajardo, A. 31, 245-251 
Ganis, G. R., and Hopkins, D. A. 28, 

108-113 
Gantenbein, M. 29, 321 
Garcia, G. 31, 33-36 
Gardner, C. H. see Carpenter, P. A., III 
Garza, A. R., and McAnulty, W. N., Jr., 

31, 27-32 
Gent, M. R. 27, 147-157 
Giannini, W. F. see Whitlock, W. W. 
Giannini, W. F see Sweet, P. C. 
Giles, R. D., and Poling, G. W. 27, 

159-166 
Giroux, G. H. see Grond, H. C. 
Gleeson, C. F. see Rampton, V. N. 
Glover, A. S. 28, 114-115 
Glover, A. S., Jr., 26, 13 
Good, R. S. 26, 143-151 
Goolsby, M. R. see Austin, G. S. 
Grond, H. C., Wolfe, R., Montgomery, 

J. H., and Giroux, G. H. 27, 
131-133 

Grosz, A. E. 28, 209 
Grosz, A. E., Schruben, P. G., and 

Smith, C. L. 29, 321 
Guilinger, J. R. see McLemore, V. T. 
Guliov, P. 27, 19-35 
Gundiler, I. H. see Cetin, U. 
Gunning, D. F. 27, 167-169 

Hamilton, W. N. 27, 9-17 
Hamilton, W. N., and Hora, Z. D. 

26, 187 
Hamilton, W. N., Price, M., Chao, 

D., Fildes, B., and Lutz, J. 27, 183 
Hancock, K. D. 27, 193, 201 

Hancock, K. D. see Simandl, G. J. 
Harben P. W. 31, 231-244 
Harben P. W., and McVey, H. 29, 
322 Harben P. W. see Alatorre, A. 
Harries-Rees, K. J. 28, 210 
Harris, R. E. 31, 311-312 
Harvey, C. C. see Farris, L. 
Hassan, H. H. see Venugopal, D. P. 
Hays, J. M., and Miller, W. H. 28, 211 
Hays, T. S. see Hughes, R. E. 
Hauck, S., Heine, J., Zanko, L., 

and Toth, T. 26, 153-171 
Hebert, C. J., and Jacobs, H. -L. 28, 

212; 29, 245-251, 322 
Heine, J. J. 29, 323 
Heine, J. J. see Hauck, S. 

1 7  



18 

Herring, J. R., and Fantel, R. J. 29, 
324 Heter, J. C. 29, 145-154 
Hill, R. see Loyd, R. 
Hillman, B. A. see Dymesich, G. S. 
Hoffer, J. M. 31, 275-282 
Hoffer, J. M. see Wilkerson, G. 
Hoffman, C. W. see Carpenter, R. H. 
Hoffman, G. K. 31, 187-195 
Hoffman, G. K., Barker, J. M., and 

Austin, G. S. 30, 55-70 
Hoffman, G. K. see Newman, T. E. 

Hoffman, G. K., Verplough, J., and 
Barker, J. M. 31, 105-112 

Holmes, D. A. 29, 325, 326; 31, 293-299 
Holmes, D. A., and Abbott, D. M., 
Jr., 28, 116-123 

Hopkins, D. A. 31, 291-292 
Hopkins, D. A. see Ganis, G. 
R. Hora, Z. D. 29, 326; 30, 246 
Hora, Z. D. see Hamilton, W. 
N. Hora, Z. D. see Read, P. 
Hora, Z. D. see Simandl, G. J. 
Hora, Z. D. see White, G. 
Horton, J. L. see Sweet, P. C. 
Howse, A. F. 26, 186-187; 30, 71-
81 Howse, A. F. see Meyer, J. 
Hubbard, D. A., Jr., 26, 135-138 
Hughes, R. E., Masters, J. M., Baxter, 

J. W., Eidel, J. J., Berg, R. B., 
Pool, R. R., Smith, L. R., Stiff, B. 
J., Anderson, W., Dever, G. R., 
Jr., Hayes, T. S., Olive, W., 
McFarland, M., and Rueff, A. 28, 
213 

Hughes, R. E., and Moore, D. M. 
31, 313 

Hughes, R. E., Moore, D. M., Berres, T. 
B., and Farnsworth, K. B. 28, 214 

Ionides, G. 27, 99-102 
Ireland, M. C., and Jessey, D. R. 29, 

327 Irvine, R. D., and Barsotti, A. F. 
30, 82-88 

Irvine, R. D., and Boucher, M. 29, 
253-259 

Irvine, R. D., Boucher, M., and 
Cranston, D, 29, 327 

Jacob, H.-L. see Hebert, C. 
Jacob, H.-L. see Simandl, G. 
J. Jarvis, J. G. 28, 124-126 
Jenkins, D. A. 29, 155-160 
Jenkins, D. A. see Barker, J. M. 
Jessey, D. R. see Ireland, M. C. 
Jessey, D. R. see Tarman, D. W. 
Johnson, K. W. 28, 215 
Johnston, D. I. see Drees, N. C. 
M. Jones, L. 27, 184 

Kende, J. 27, 210 
King, H. M. see Kite, J. S. 
Kirk, J. W. 29, 328 
Kite, J. S., Bickerstaff, D. P., Ashton, K. 

C., and King, H. M. 28, 216 
Kitzan, P., and Auger, L. 27, 111-
115 Kline, S. W. 31, 223-230 
Knepper, D. H., Jr. see Langer, W. H. 
Kostick, D. S. see Peters, T. J. 
Kottlowski, F. E., and Armstrong, A. 

K. 29, 87-99, 328; 31, 93-103 
Krumrey, L. W. 31, 314-315 

Langer, W. H. 30, 89-98; 30, 247-248 
Langer, W. H., and Knepper, D. H., Jr., 

29, 329 
Langford, G. M. 30, 99-104 
Lathrop, R. G. see Blount, A. M. 
Laughlin, W. see Blacic, J. 
Lefebure, D. V. see Simandl, G. J. 
Legere, M. see Buzas, A. 
Linden, M. A., and Tafoya, D. N. 31, 

316-317 
Liston, P. R. 28, 217 
Lizak, J. B. 28, 218 
Lovett, J. A. 26, 9-12, 26, 55-67 
Loyd, R., Hill, R., and Miller, R. 29, 

101-111, 330 
Lueth, V. W. 31, 137-146 
Lueth, V. W. see Cetin, U. 
Lueth, V. W. see McLemore, V. T. 
Lutz, J. see Hamilton, W. 

MacDonald, R. H., and Boehner, R. C. 
30, 105-120 

MacKenna, D. W 30, 121-124 
MacLean, M. E. 27, 200 MacLean, 
M. E. see Simandl, G. J. MacLean, 
M. E. see White, G. MacLeod, K. 
A. 31, 253-256 Malott, M. L. 27, 
173-178 Marcille-Kerslake, V. 27, 
125-130 Marr, J. D., Jr. 26, 129-
134 Martinez, G. M. 29, 330 
Martinez, J. D. 30, 125-133 
Martinez, M. see Martinez, R. 
Martinez, R., Perez, J., and 
Martinez, 

M. 31, 318 
Master, J. M. see Berg, R. B. Master, 
J. M. see Hughes, R. E. Master, J. 
M. see Mitchell, A. W. Mathieu, G. 
I., Boisclair, M. R., and 

Wolfe, R. 27, 135-145 
Maynard, D. E., 27, 197 
McAnulty, W. N., Jr., see Garza, 
A. R. McCubbin, J. H. 30, 134-
140 McFarland, M. see Hughes, 
R. E. McFarlane, N. 28, 219 
McKeel, S. L. 28, 220 McKibben, 
M. A. 29, 331 McKitrick, S. see 
Norman, D. I. McLemore, V. T., 
and Guilinger, J. R. 

31, 121-126 
McLemore, V. T., Lueth, V. W., 

Guilinger, J. R., and Pease, T. C. 
31, 127-136 

McVey, H. see Alatorre, A. 
McVey, H. see Harben, P. 
Meyer, J. R. 26, 187 
Meyer, J. R., and Howse, A. F. 27, 203; 

30, 249-251 
Meyer, J. R., Howse, A. F., Bragg, D., 

and Dean, P. 28, 127-138 
Miller, R. see Loyd, R. 
Miller, W. H. see Hays, J. M. 
Mitchell, A. W., and Masters, J. M. 30, 

252-253 
Mojtabai, C. see Austin, G. S. 
Monahan, M. E. see Roulston, B. V. 

Morey, G. B., and Setterholm, D. R. 
28, 221 

Moore, D. M. see Hughes, R. 
E. Moore, S. W. 29, 332 
Montgomery, J. H. see Grond, H. 

C. Morgan, R. E., and Barney, 
G. E. 26, 185 

Mossop, G. D. 27, 45 
Moulton, G., and Santini, K. 29, 

161-168, 332 
Munro-Warman, T. R. see Warman, 

P. R. 
Murray, R. A. 30, 141-144 

Nelson, G. L. 31, 159-164 
Newman, T. E., and Hoffman, G. 

K. 31, 37-42 
Nicks, L. J., Schultze, L. E., and 

Valdez, E. G. 29, 21-28 
Norman, D. I., McKitrick, S., and 

Appiah, H. 31, 319-320 

O'Bryant, D. J. 29, 333 
O'Connor, B. J. see Cocker, M. D. 
Odom, I. E. 31, 321 
O'Hagan, J. R. 30, 145-151 
Olive, W. see Hughes, R. E. 
Ong, R., and Davidson, D. M., Jr., 26, 

95-102 

Page, J. 27, 207 
Paradis, S. see Simandl, G. J. 
Parkinson, G. A. see Blount, A. 
M. Parsons, E. B. 30, 152-170 
Pasquet, J. F. see Riordan, R. F. 
Pease, T. C. see McLemore, V. T. 
Pecore, S. S. see Fader, G. B. J. 
Peel, R. D. 29, 333 
Pell, J. 27, 117-123, 185, 192, 
202 Penrod, B. E. 28, 222 
Perez, J. see Martinez, R. 
Peters, T. J. 29, 334 
Peters, T. J., Kostick, D. S., 

and Diggles, M. F. 29, 223-
240, Pettit, D. see Blacic, J. 

Poling, G. W. see Giles, R. 
D. Pompy, J. S. 29, 335 
Pool, R. R. see Hughes, R. 
E. Poulin, R. 27, 208 
Poulin, R., and Vagt, 0. 28, 139-
145 Price, M. see Hamilton, W. 
Prosser, L. J., Jr., 26, 41-43 
Prud'homme, M. 27, 1-7 

Rampton, V. N., Gleeson, C. F., 
and Thomas, R. D. 28, 223 

Renninger, F. A., 28, 146-148 
Read, P., and Hora, Z. D. 27, 194-
195 Reid, J. C. 26, 185-186 
Reid, J. C. see Carpenter, P. A., III 

Riordan, R. F, and Pasquet, J. F. 
31, 322 

Ross, M. 28, 149-151 
Rosso, K. B. see Tarman, D. W 
Roulston B. V. 29, 261-267, 336 
Roulston B. V., Webb, T. C., and 

Monahan, M. E. 30, 171-
179 Rueff, A. see Hughes, R E. 
Ryan, R. J. 30, 180-193 



19 

Santini, K. see Alatorre, A. 
Santini, K. see Moulton, G. 
Schruben, P. G. see Grosz, A. E. 
Schultes, H. see Sears, T. 
Schultze, L. E. see Nicks, L. J. 
Sears, T., and Schultes, H. 27,67-70 
Setterholm, D. R see Morey, G. B. 
Shaffer, K. R. see Shaffer, N. R. 
Shaffer, N. R. 29, 5-15, 337; 31, 215-222 
Shaffer, N. R., and Shaffer, K. R. 28, 

152-160 
Sharpe, R. D., and Cork, G. G. 29, 

169-180,338 
Shenglong, S. 28, 224 
Siefke, J. W. 29, 181-188,338 
Sikich, S. W., 28,161-166 
Simandl, G. J., Hancock, K. D., Hora, 

Z. D., MacLean, M. E., and 
Paradis, S. 27,57-65 

Simandl, G. J., Hora Z. D., and 
Lefebure, D. V. 30, 254 

Simandl, G. J., Paradis, S., Aliquette, 
G., and Jacob, H. -L. 28,167-174 

Simard, C. 26, 177-183; 27,179; 28, 
175-181; 31, 301-304 

Singh, R. J. 27,75-79 
Sivils, D. J. see Barker, J. M. 
Smith, C. L. see Grosz, A. E. 
Smith, L. R. see Hughes, R. E. 
Smith, R. C., II, see Berkheiser, S. W., 

Jr. 
Smosna, R. 28,225 
Stiff, B. J. see Hughes, R. E. 
Stith, D. A., and Weisgarber, S. L. 28, 

182-186  

Stokowski, S. J. 28,187-191; 29, 
339; 30, 255-256 

Sweet, P. C. 26,1-7; 29, 29-37, 340; 30, 

194-205; 31, 43-48 
Sweet, P. C., Giannini, W. F., 

Whitlock, W. W., and Horton, J. 
L 28, 192-202 

Tafoya, D. N. see Linden, M. A. 
Thibault, J. J., and Daigle, J. -Y. 30, 

206-213 
Tarman, D. W., Jessey, D. R, 

and Rosso, K. B. 29,341 
Thomas, R. D. see Rampton, V. N. 

Timmons, B. J. 26,15-18; 29, 17-
20, 342 

Tepordei, V. V. 28,226 
Toth, T. see Hauck, S. 
Tripp, B. T, 31, 323-324 

Uptegrove, J. 28, 227 

Vagt, 0. see Poulin, R. 
Valdez, E. G. 29,342 
Valdez, E. G. see Nicks, L. J. 
Vandervelde, R. 27,171-172 Vanecek, 
D. M. see Conrad, D. L. Venugopal, 
D. V., Hassan, H. H., and 

Burke, K. B. S. 30, 257-259 
Verplough, J. see Hoffman, G. K. 
Vredenburgh, L. M., and Wilkerson, G. 

29, 343 

Walder, I. F. see Cetin, U. 
Walker, R. C. see Zdunczyk, M. J. 
Warman, P. R., and Munro-Warman, T. 

R. 30, 214-224 
Webb, T. C. see Fowler, J. H. 

Webb, T. C. see Roulston, B. 

V. Weems, R. E. 26, 113-127 
Weisgarber, S. L. see Stith, D. 
A. Whaley, K. D. A. 30,260-
261 Wheeler, A. H. 27,71-74 
Wheeler, G. R. 29, 113-117,344 
White, D. H. 28, 203-204; 29, 

344 White, G. 27, 187,199 
White, G., and Hora, Z. D. 27,196 
White, G., and MacLean, M. 27,190 
White, J. C. see Bance, G. N. White, 
J. L., Chavez, W. X., and Barker, 

J. M. 31, 113-120 
Whitlock, W. W., and Giannini, W. 

F. 26,69-74 
Whitlock, W. W., see Sweet, P. C. 
Wiegert, T. E. see Elkins, E. D. 
Wilkerson, G., and Hoffer, J. 29, 

119-122,345 
Wilkerson, G. see Vredenburgh, L. 
M. Wilkes, G. P. 26, 139-142 
Willette, R. D. 29,189-194,345 
Williams, L. F., III, 26,75 
Wolfe, R. see Grond, H. C. 
Wolfe, R. see Mathieu, G. I. 
Woodburne, M. 0. 29, 195-221,346 

Yost, R. E., Jr., see Brewster, H. 
S. Yundt, S. E. 30, 225-237 

Zanko, L. see Hauck, S. 
Zdunczyk, M. J. 29, 346 
Zdunczyk, M. J., and Walker, R. C. 

26, 49-53v 



20 

Meeting sites and sponsoring agencies 

1. Columbus, 1965. Department of Geology, Ohio State University, 125 South Oval Mall, Columbus, OH 43210 
2. Bloomington, 1966. Indiana Geological Survey, 611 North Walnut Grove, Bloomington, IN 47405, and Indiana 

University 
3. Lawrence, 1967. Kansas Geological Survey, 1930 Constant Avenue, West Campus, University of Kansas, Lawrence, KS 

66046. 
4. Austin, 1968. Texas Bureau of Economic Geology, Box X, University Station, Austin, TX 78713. 
5. Harrisburg, 1969. Pennsylvania Topographic and Geologic Survey, Box 2357, Harrisburg, PA 17105. 
6. Ann Arbor, 1970. Michigan Geological Survey, Box 30028, Lansing, MI 48909. 
7. Tampa, 1971. Florida Geological Survey, 903 West Tennessee Street, Tallahassee, FL 32304-7795. 
8. Iowa City 1972. Iowa Geological Survey, 123 North Capitol Street, Iowa City, IA 52242. 
9. Paducah, 1973. Kentucky Geological Survey, 228 Mining and Mineral Resources Building, University of Kentucky, 

Lexington, KY 40506-0107, and Illinois State Geological Survey, Natural Resources Building, 615 East Peabody Drive, 
Champaign, IL 61820. 

10. Columbus, 1974. Department of Geology, Ohio State University 125 South Oval Mall, Columbus, OH 43210, and 
Ohio Division of Geological Survey, 4383 Fountain Square Drive, Columbus, OH 43224-1362. 

11. Kalispell, 1975. Flathead Valley Community College, Kalispell, MT 59901 and Montana Bureau of Mines and 
Geology, Butte, MT 59701. 

12. Atlanta, 1976. Georgia Geological Survey, 10 Martin Luther King Jr. Drive SW, Atlanta, GA 30334 
13. Norman, 1977. Oklahoma Geological Survey, Energy Center, 100 East Boyd, Norman, OK 73019-0628. 
14. Albany, 1978. New York State Geological Survey, 3136 Cultural Education Center, Empire State Plaza, Albany, NY 

12230, and Dunn Geoscience Corporation, Albany, NY 12205. 
15. Golden, 1979. Colorado Geological Survey, 1313 Sherman Street, Denver, CO 80203. 
16. St. Louis, 1980. Missouri Division of Geology and Land Survey, Box 250, Rolla, MO 65401, and University of 

Missouri, Rolla. 
17. Albuquerque, 1981. New Mexico Bureau of Mines & Mineral Resources, New Mexico Tech, 801 Leroy Place, Socorro, 

NM 87801-4796. 
18. Bloomington, 1982. Indiana Geological Survey, 611 North Walnut Grove, Bloomington, IN 47405, and Indiana 

University. 
19. Toronto, 1983. Ontario Geological Survey, Mines and Minerals Division, 77 Grenville Street West, Toronto M7A 1W4. 
20. Baltimore, 1984. Maryland Geological Survey, 2300 St. Paul Street, Baltimore, MD 21218. 
21. Tucson, 1985. Arizona Geological Survey, 845 North Park Avenue, Tucson, AZ 85719. 
22. Little Rock, 1986. Arkansas Geological Commission, 3815 West Roosevelt Road, Little Rock, AR 72204. 
23. North Aurora, 1987. Illinois State Geological Survey, Natural Resources Building, 615 East Peabody Drive, 

Champaign, IL 61820. 
24. Greenville, 1988. South Carolina Geological Survey, 5 Geology Road, Columbia, SC 29210-9998. 
25. Portland, 1989. Oregon Department of Geology and Mineral Industries, 910 State Office Building, 1400 SW Fifth 

Avenue, Portland, OR 97201-5528. 
26. Charlottsville, 1990. Virginia Division of Mineral Resources, P. 0. Box 3667, Charlottesville, VA 22903. 
27. Banff, 1991. Alberta Geological Survey, Alberta Department of Energy, 6th Floor, Petroleum Plaza North 9945 108th 

St. Station F, Edmonton, Alberta T5K 2G6, Canada; and British Columbia Geological Survey Branch, Mineral 
Resources Division, Ministry of Energy, Mines, and Petroleum Resources, 1810 Blanshard St., Fifth Floor, Victoria, 
British Columbia V8V 1X4, Canada. 

28. Martinburg, 1992. West Virginia Geological and Economic Survey, Mount Chateau Research Center, Box 879, 
Morgantown, WV 26507-0879. 

29. Long Beach, 1993. California Division of Mines and Geology Department of Conservation, 801 K St., MS 12-30, 
Sacramento, CA 95814-3531. 

30. Halifax, 1994. Nova Scotia Department of Natural Resources, Box 698, Halifax, Nova Scota B3J 2T9, Canada; and 
New Brunswick Minerals and Energy Division, Geological Surveys Branch, Department of Natural Resources and 
Energy, Box 6000, Fredericton, New Brunswick E3B 5H1, Canada 

31. El Paso, 1995. New Mexico Bureau of Mines and Mineral Resources, New Mexico Institute of Mining and Technology, 
801 Leroy Place, Socorro, NM 87801-4796. 



Editor: Nancy Gilson 

Drafter: Kathy Glesener 

Type face: Palatino 

Presswork: Miehle Single Color Offset 
Harris Single Color Offset 

Binding: Saddlestitched 
with softbound cover 

Paper: Cover on 12 pt. Kivar 
Text on 70-lb White Matte 

Ink: Cover—PMS 320, 
Text—black 

Quantity: 1000 



 A
ustin and H

offm
an  

IN
D

E
X

 T
O

 IN
D

U
S

T
IA

L
 M

IN
E

R
A

L
S

 F
O

R
U

M
 (2

6
T

H
 T

H
R

O
U

G
H

 3
1
S

T
)  

N
ew

M
ex

ico
B

u
reau

 o
f M

in
es &

 M
in

eral R
eso

u
rces    

C
ircu

lar 2
0
4
 


	Title
	Contents
	Forward
	Title and contents of proceedings volumes
	Subject Index
	Authors
	Meeting sites and sponsoring agencies

