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v -eading Sol Mekzcr's book, Herb Gardening 
: ' in Texas, is like sitting around a family din-

-. ner table and dropping in on a conversa­
tion. Even if you haven't lifted a finger in a garden, 
or can't tell the difference between tarragon and 
thyme, fvleltzer, a Mines aluiimus and retir-ed 
geologist, makes growing herbs sound appealing 
and relaxing. 

JMeltzer's herb garden measures 60 by 70 feet, and 
he grows almost every herb he has written about, 
approximately 100 different varieties of herbs. Wliat 
started out as an avocaticm has turned out to be a 
lousiness supplying Houston restaurants, nurseries, 
health food stores, plant shops, and other retail out­
lets with both potted plants and dried herbs. 

Whiie he was working for Cities Service Oii Com­
pany he would spend his weekends—and often in 
the mornings before work and in the evenings 
after office hours-—growing herbs. He has talked to 
garden clubs and school groups about herb garden­
ing, hosted radio and televison shows and wrote a 
monthly garden cf̂ lumn for The Houston Gardener 
and Houston City Magazine. Additionally, he has 
taught a course on organic gardening. 

And in 1977 Gulf Publishing Company brought 
out his book, one of the few volumes, if not the 
only one, on growing and caring for herbs in 
Texas, The book is in its third printing. 

Sol says herbs are easy to grow and offer a 
rewarding experience. 

"I consider myself a knowledgeable grower; 
whether I'm a worthy author is for you to judge, 
he says in the preface of his bcx)k. "Writing this 
bcxjk was fun. I'm sure you'll find several good 

ROSEMARY 

LAMB'S EAR 

ideas, have a laugh or two, and agree with me 
that jieibs makes scents in Texas." 

Wliile visiting Golden in May for his 40th re­
imion with his wife, Thelma, he casually men­
tioned his interest in gardening and how he got 
started, "When I was at Mines I lived in an apart­
ment unit that had a big garden area and a felkjw 
who lived upstairs from me had a truck garden in 
the summers to make money. He got me started." 

After ccjUege Meltzer's geology jobs iodk him all 
over New Mexico and West Texas, to Cities Ser­
vice's headquarters in Bartiesville, Oklahoma, to 
Calgaiy, Canada, and finally to Houston. Wherever 
it was possible he had a vegetable garden. 

He got interested in growing herbs shortly after 
aiTiving in Houston in 1966. "I don't really know 
what got me interested In herbs," he says. "I think 
my first herb was rosemary. It smelled nice and 
different, and it was a new experience. And it just 
went from there," he says as he strokes his thick 
grizzled beasd. 

Unlike most gardening books which can be dry, 
stuffy and distant, Meltzer comes thi-oiigh on eveiy 
page of his book. When he talks about starting 
seeds indoors he says 'Although it is usually rec­
ommended that you wait imtil the seedlings have 
at least four leaves before transplanting to individ­
ual containers, if you are impatient as I am, with a 
litde care yoLi can transplant when the seedlings 
have a pair of leaves. I have grown and trans­
planted thousands of seedlings with one set of 
leaves and have lost veiy few." 

And his humor shines tiir-ough in the descrip­
tions of herbs where he gives the cultivation re-

SAVORY Sol supplies about 12 Houston restaurants with 
fresh herbs, including basil 
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quirements and how the plant is used. Under "Lamb's Ear", a 
hardy perennial that is a foot tall with soft downy long linear 
gray leaves Meltzer says he has read "that the juice can be 
used to heal cuts and old sores. I'm old, so I presume it will 
heal any sores I have." And under lemon balm, an herb 
used for tea and a garnish for fish, he says "lemon balm tea, 
according to one 15th centuiy herbalist, is good for female 
complaints. If your wife complains, about anything, fix her a 
cup of tea and advise me of the results." His most thought-
ftil remark can be found under savory: "This is one of my 
wife's favorite herbs, and because she's my favorite, it's one 
of mine." 

Meltzer is well-versed in the lore surroimding uses of 
herbs. He includes a chart of diseases and herbs that can 
cure them: 

Disease Herb(s) That Cure Comments 

Baldness 
Blastings by lightning 
Bad Breath 
Forgetfulness 
Baldness 
Lust 

Beets.yarrow 
Purslane 
Mint, rosemary 
Agrimony 
White mustard 
Hemlock 

Doesn't work 
No comment 
They hoth work 
I foi>;ot if it works 
No way 
It's a poison; it'll 
stop you forever 

The book contains more helpful information and more re­
flections of why herbs keep him in the garden. "Herb gardens 
have a peculiar charm," he writes. "Many ofthe plants have 
an almost fairy-tale appearance. Walking through an herb 
garden, with its exotic fragrances and rainbow colors, can 

really be a spiritual experience. Scjiiie people think of herbs 
as dull green, unattractive plants. But just explore an herb 
garden; you'll find it a sensual delight." ^ 

Sol Meltzer with one of his favorite herbs, rosemary. 

SPECIALTY CONTRACTING FOR 
RECLAMATION AND DECOMISSIONING 
PROJECTS. 

LANDMARK RECLAMATION 
One Tabor Center 1200 17th Street Suite 25<)<) Denver, Colorado 80202 

303/595-0933 

Environmental Enhancement 
. . . Through Quality Reclamation. 
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by Ellen Glover 

Stan Dempsey, president of Royal Gold, 
spoke on the future of the gold 
industry. 

s pait of the Depaitment of 
Metallurgical and Materials En-

igineering centennial heid in 
Goiden in June a number of papers 
were presented by akimni and industry 
representatives. They offer a broad per­
spective on the mineral and materials 
industries in the 21st centiiiy, and point 
to where and how graduates may be 
worlcing after the year 2000—above 
and below ground on an international 
scale with high tech methods, but with 
an understanding of fundamentals ac­
quired at the Colorado School of Mines. 

Gold mining—prices dip, 
but its allure continues 
to rise 

Stan Dempsey, chairman and CEO 
of Royal Gĉ ld Inc., focused on the hi­
ture of gold as seen through the eyes 
of an explorer and producer, but par­
ticularly a corporate view of the gold 
industry. Dempsey, who is also in­

volved in investment banking and en­
vironmental services, ,says the gold in­
dustiy is commercially driven, and that 
research or teclmical development Is for 
the most pait done by industrial vendt̂ rs 
and not .suppcjited by the producers, 

Dempsey spent most of his career in 
molybdenum and iron ore, and devel­
oping lead, 7Jnc, and copper. While a 
vice president with AiVIAX, he worked 
in Australia to integrate the various busi­
nesses of AMAX into a commercial en­
terprise that could be fioated on the 
Australian stock market. He says there 
are some tilings about the gold industry 
that are diiferent from other minerais. 
For example: 

• the technology is basically the 
same since the 1930s. 

• gold provided an easy entiy for 
anyone to go into the mining business. 

Dempsey said it was ea.sy to get into 
gold mining partly because gold Is so 
readily marketable. Most commodities 
have a market risk, but gold, while it 
has the risk of price, can always be 
sold. "A lot of times you're willing to 
sell it at any price and glad to get the 
money," he added. 

Dempsey says he has researched the 
size of mines from the 19th century, and 
has noticed a lot ofthe gold mines were 
really large ct)mpared to what they are 
looking for now. As a comparison, Cal­
ifornia in 1851 produced 3.9 million 
ounces of gold while production in the 
United States didn't hit that level again 
until 1987. He added that people don't 
realize how really prolific some early 
production was, whether in Cok̂ rado 
or California. 

"If you put the whole gold industiy 
into perspective today, production was 
about $25 bilUon in U.S, dollars last year. 
That's less than R.J. Reynolds Company 
sold for with junk bonds. Think about 
that . . . one tobacco and consimier 
products company sold for more than 
the total sales price of all gold pro­
duced in the worid last year," he said. 

Marco GinatUi '71 of lorino, Italy, 
spoke on the future for titanium. 
His family bas owned a titanium 

business since the 1920s. 

Exploration trends 
Dempsey says the trends in explo­

ration will be: 
1. To find the areas easiest to permit, 

an environmental theme that underiies 
many mining decisions today. 

2. Explorationists will have to work a 
lot harder on fundamentals. He cited 
the need for better accuracy in samples 
or ore reserve est!mati{)n, and a con-
cern over fraud in the industiy . . . "it's 
awfully easy to steal gold." 

3. He also sees companies consoli­
dating: smaller firms will be acquired 
by larger concerns. 

He also sees a trend in exploration to­
ward settling in on a target size for min­
ing. He recalled visiting with a promi­
nent mining manager from one of the 
big gold companies who claimed liis 
company wouldn't k̂ ok at anytliing 
Linder a million ounces, but now a target 
of a million oimces is hard to find. He 
sees people settling on 200 to 300,000 
ounce targets as being worthwhile. 

Dempsey explained that today most 
gold companies are reserve pcx)r: com-
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Friends and metallurgists (I to r) Newell Orr '54 of New Jersey, Marvin Gantz '40 of 
Pennsylvania, and Doug Zunkel '66 of Washington took a break during the June 
reunion to discuss their experiences in the metals industry. 

panics are driven now not only to get 
deposits, but to get those resei-ves into 
the proven and probable category. "You 
have to have reserves If you are going 
to continue in the business," he said. 

The executive stressed the need to 
return to fundamentals and gave the 
example of Echo Bay Exploration Inc. 
which had difficulty in sampling re­
verse circulation drilling in one of their 
gold deposits in Nevada. In their an­
nual report they disclosed difficulties in 
this process; a miscalculation of an ore 
body led to inccjrrect decisions on the 
number of ounces recoverable from 
the deposit, financial decisions, etc. 
which were all based on the first core 
sample. Dempsey praised the gold 
company for being so honest in their 
annual report, a quality he would like 
to see more often. 

"Whiie we're awfully interested in ali 
the exotic technology, we need to 
audit a little bit to make sure we're 
doing the basics. Those problems con­
tinue to plague the gold industry and, 
in fact, it has hurt our ability to get 
gold loans," he said. Gold loans are 
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boiTOwing a specified number of ounces 
of gold at CLin-ent prices and promising 
to repay it as gold is produced, usually 
from the new or acquired venture. Can­
yon Resources of Golden borrowed 
32,173 ounces of gold earlier this year 
and immediately sold it for $4l6.50 an 
ounce, raising $13-4 million. 

Production trends: 
closely tied to supply 
and demand 

South Africa still dominates the gold 
business in terms of supply: 37 percent 
of the total in 1989, or 19 million ounces 
of production last year, but a lot of gold 
mines in South Africa are under water 
because of the price of gold at its mid-
June level of $350 an ounce. 

In the United States, gold production 
rose to 259 tons, a little over 8 miiiion 
ounces. liomestake Mining Company, 
one of die country's largest producers, 
produced more than one million ounces 
total as a comparison to South Africa. 

According to Michele Stell, mining 
analyst for the investment firm Neldlger/ 
Tucker/Bruner Inc. in Denver, the main 
cause for the decrease in the price of 
gold is the "strength of the U.S. dollar, 
dropping interest rates and renewed 
confidence in the economy. People are 
putting their money in other invest­
ments besides gold." 

The $350-an-ounce level may hurt 
smaller companies more than larger 
corporations if it stays at that level for 
very long, Stell said. 

Gold pour at the Fortnum Mine in Kalgoorlie, Western Australia 
Grenv i l ie Turner © /Homes take 



"The smaller companies have more 
at risk," Steil said. "They may not have 
the assets to sustain them if goid prices 
stay low." 

Many small companies rely on in­
come from current production to oper­
ate from quarter to quarter, and a drop 
in gold prices not only affects their 
current income, but also serlcjusly in­
hibits their ability to explore, expand 
or acquire other properties. 

Larger companies, as a cĉ ntrast, 
have the financial ability to hold their 
own or possibly even turn a profit 
through a downturn in prices. These 
companies have reserves to stcjckpile 
and sell their gold when the price goes 
up, practicing "hedging," or buying gold 
at iow prices and selling after the price 
goes up, Stell said. 

Larger companies also may take ad­
vantage of the low-cash position of 
smaller companies by acquiring them. 
However, although the current gold 
price is hovering below $350, many 
companies may be selling their gold at 
a price closer to the $400 mark reached 
last year because of a practice known 
as "selling forward." When a company 
sells forward, it locks in the current 
price ftjr a certain number of ounces it 
produces in the future. 

Dempsey says he resists making 
price predictions, but likes the old say­
ing that an ounce of gold is worth the 
cost of a man's .suit. "The price of run­
ning public companies is so high that 
consolidation among companies is in­
evitable; it takes $1 million to mn a pub­
lic company. It's a great time for major 
gold companies to pick up deposits; a 

lot of small companies have done qLial-
ity work and so that work will benefit 
the major ct̂ mpanies," Dempsey said. 

Lie also said since prices are difficuk 
to predict most mining cĉ mpanies focus 
the majority of their attention and ef­
forts on controlling mining costs to 
keep a balance between costs and the 
price of goid. 

Access and the 
environment 

He mentioned that now the United 
States has a pretty favorable sihiation 
in regard to access to public lands for 
mining. That certainly will change if 
Congress alters the mining laws. Ac­
cess also plays into enviromnental is­
sues: Don't put that mine in my back­
yard or I'll use the environment as an 
excuse to keep it out, 

Dempsey sees tougher environmen­
tal laws coming, perhaps even a fed­
eral reclamation system administered 
by states for all mining, and technically 
developed reclamation systems, not 
just reseeding tailings with grass. This 
may pose problems for the mining in­
dustry "because it's going to probably 
put it out of business in the U.S." 

He called for a better systems ap­
proach to cleaning sites, and better 
working reiaticjnships between techni­
cal peopie and policy makers, an arena 
"dominated by lawyers who are shoit-
term pragmatic pn)blem solvers, not 
systems-oriented people. Technical 
people are not well represented In any 
policy debates, and it remains a chal­
lenge to enter diis arena in a positive 
way, and apply technology effectively." 

Gig rise miner at the Mt. Charlotte Mine in Kalgoorlie, Western Australia 
Grenv ide Turner © /Homes take 

AN ENDURING VALUE 
There is no doubt gold holds a 

unique position in history. Why has 
gold maintained an enduring value? 
It cc5uld be attributed to Its scarcity, 
beaLity, malleability, durability, porta­
bility and conductivity. 

Homestake Mining Co., one of the 
largest American gold mining com­
panies, provided Mines Magazijio with 
some statistics on gold. It is estimated 
that in man's recorded history, about 
3 billion ounces, just over 93,000 
tons, of gold have been produced. 
That sounds awesome, until it is 
compared to last year's production 
of aluminum, over 13 million tons, 
or last year's production of copper, 
over 8 million tons. 

Beauty and malleability are tan­
dem traits both contributing greatly 
to the metal's worth. Because gold Is 
so soft, ancient artisans could use 
primitive tools to easily shape coins, 
jewelry and religious objects. Gold's 
malleability is Illustrated by two 
statistics: a single ounce of gold can 
be spun into a wire nearly 35 miles 
long or beaten into a sheet only one 
ten-thousandth (1/10,000) of a milli­
meter thick and 170 feet square. Gold 
is still the metal of choice among 
jewelry fabricators, who consume 
more than 80 percent of all gold fab­
ricated in the Western world. 

Gold is one of the best conductors 
of electrical energy. Because of its 
relative high cost, gold was for years 
priced out of the applications mar­
kets and sliver, copper and alumi-
niim were substituted. As the aero­
space industry advanced and high 
tech electronics became more sophis­
ticated, absolute integrity in circuits 
became a business necessity. While 
this market is small in comparison to 
jewelry, it has increased more than 
70 percent in the last ten years. 

Other uses for gold include elec­
tronics, dentistry, coins and medal­
lions. The United States consumed 
nearly 4 million ounces, and more 
than one third of that total was in 
electronics. 

For centuries, gold has been a 
global currency-fiat money. For all 
intents and purposes, gold has an in­
ternationally intrinsic value indepen­
dent of any supporting government 
or financial institution. 
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Mining engineering, once the staple of education at Mines, has fewer 
graduates (less than 15 from June 1989 to May 1990) but they are in demand. 
According to statistics released by the school's career plarming and placement 
center, of 11 graduates nine scjught help from the placement (office which set up 
135 interviews, or 15 interviews per graduate. 

The average starting salaiy was $31,345, about a three percent increase over 
the previcjus year. Companies seeking Mines grads included Amax Gold, Amax 
Coal, Asarco, Bridges Coal Co., Farco Mining, Phelps Dodge, Phillips Petroleum, 
Santa Fe Pacific Coal, The Pittston Cĉ mpany, and other gold and coal companies. 

For the most part, companies were liiring BS graduates, but graduate students 
were aiso in demand: 

Total requests: 
1989-90 BS 40 1988-89 BS 23 1987-88 BS 14 

MS/PhD. 19 MS/PhD. 14 MS/PhD. 6 

Salary figures were not available for graduate students. The Mines placement 
staff says the interest by mining companies is not for a number of graduates, 
rather for one special person who can fulfill a company's needs, a reflection of 
the cyclical nature of the indisstry. 

A.D. "Doug" Zunkel, MSc. Met. 1965 
and DSc. Met. 1967, is a consultant to 
mineral and chemical industries. He 
looked intt) the technological crystal 
ball regarding nonferrous smelters and 
refineries and product applications in 
the early 21st century for base metals 
(lead, copper and zinc) and concluded 
that copper and zinc smelters and re­
fineries will look, operate and perform 
economicaily much like they do in the 
early 1990s. "Lead smelting and refin­
ing will undergo a technological revo­
lution in the 1990s leading to the ex­
tinction of the conventional sinter-blast 
furnace-kettle refining process in the 

early-mid 21st centuiy. It will be re­
placed by the envlrormientally im­
proved QSL, Kavcet, TBRC, or flash 
smelting technology and by continuous 
refining. Primaiy and secondaiy lead 
processing will integrate as new plants 
replace the old," he said. Zunkel said 
that inadequate support of base metals 
smelting and refining technology de­
velopment, particularly in North Amer­
ica, during the 1980s and early 1990s 
will become more apparent, as little 
new technology will be available for 
application and that which has reached 
commercial applicability will have 
been developed overseas. 

The metallurgist forsees technologi­
cal developments in die early 2000s 
continuing to follow the trends of the 
1990s since most of the North Ameri­
can research and development infras­
tructure has been dismantled, probably 
never to be rebuilt. "Look for contin­
ued emphasis on technology develop­
ment to come from outside of N<Mth 
America," he said. 

In die early 2000s 2uni<:el says the 
focus will continue on wire and rod 
applicatkms ft)r copper, galvanizing 
and die casting for zinc and storage 
batteries for lead. New applications 
later are hard to visualize due to smali 
amounts of product deveiopment work 
being imdeitaken by industry. New de­
mand will more likely come from de­
velopments outside—from industries 
which will use metals rather than pro­
duce them. 

From a product viewpoint, Zunkel 
said lead is most vulnerable due to 
market concentration and breakthrough 
product technology. However, zinc is 
becoming increasingly concentrated. 
The ctjpper indi_istry will survive due to 
wider diversity of end use products 
than other metals. "All will continue to 
be imporiant as our civilization, partic­
ularly in Third World countries, mshes 
into the next century demanding better 
products, more inĥ astructure, and an 
increased standard of living—each has 
a major contribution to make," he 
concluded. M 

Hoist for the Ross Shaft at the Homestake Mine in Lead, South Dakota 
M a r v i n Si lver © /Homes take 
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M c N u l t y p r e d i c t s m i n e r a l p r o c e s s i n g t o 

s u r v i v e d e s p i t e d o w n t u r n i n e c o n o m y 

Dr. Terrance McNulty, distinguished 
alumnus and a trustee on the CSM 
Board of Trustees, opened the metal­
lurgical reunion with a talk on the fu­
ture of the minerals industry. McNulty, 
past president and CEO of Elazen Re­
search, gave a perspective on problems 
facing the mineral industiy, and said 
that in minerals research and develop­
ment there has been a decline in com­
mercial commitment. 

In terms of the number of people 
emplcjyed and the approximate amount 
of money spent In 1980 there were 
1,700 people working in research with 
about $133 million worth of work. By 
1989 those figures had changed to 300 
people performing about $18.5 million 
worth of work, or about ten percent oi 
the effort In 1980 which means a lack 
of effort in long-range development of 
technology. 

McNulty ctwered the limitations of 
the technology used by the mineral in­
dustry, and said research has yet to 
discover good tools for finding deeply 
buried deposits with no clear surface 
indication. He oudined some research 
in processing including growing inter­
est in electrochemical control of flota­
tion. In process control sophisticated 
software and computers are managing 
information. He also said improved ap­
proaches toward extraction of miner­
als, including some new separation 
tools, h{)lds hope for metallurgists. 

The impact of environmental regula­
tions on the minerals industry was a 
theme for both McNulty and Stan 
Dempsey (see related stoiy), McNulty 

said prior to 1980 there wasn't much of 
a concern about disposing hazardous 
waste, and the cosl of disposing a bar­
rel of that material prior to 1980 was 
about $2.50. In 1981 that cost jumped 
to $100 and continued to Inflate through 
1988 when it cost $600 a ban-el, 

"N()w it is becoming a question of 
where you can dispose of it rather than 
the cost. Various wastes simply cannot 
be put in a landfill anymore so that 
kind of thing is not only putting some 
limitations on how we process minerals, 
it's also creating sorae new economic 
opportunities in the mineral processing 
field, he explained. 

"The subject of mining being ex­
cluded from some of the regulatory 
pressures that have been applied to 
otiier solid wastes is important. At some 
time we're going to be In a fix where 
we will not be able to produce resi­
dues that contain leachable heavy met­
als. That is a problem on one hand and 
opportunity on the other hand. We're 
finding growing interest in remediation 
of wastes by processing. So companies 
like Hazen Research (a private research 
and development company for the 
mining, minerals and chemical process­
ing industries) and others are finding 
that a larger percentage of the develop­
ment that diey do is not on minerals, 
it's on wastes. There are a lot {)f things 
that we can do as mineral processors 
to deal with these kinds of problems," 
he said, 

McNulty says there will always be a 
mineral processing Industry even 
though "those of us who are tiying to 

Or. Terrance McNuUy 

find consulting work in mineral proc­
essing and those of you who are tiying 
to interest students to enter the field 
wonder at times if there Is going to be 
an industry. 

"There always will be mineral pro­
duction and where that Is done and how 
it is done is going io be governed by 
econcjmics at the time, political and so­
cial frameworks, and the countiy in 
which it is be contemplated. There will 
continue to be challenges and I think 
life is going to go on in mineral proc­
essing , , , it's easy to be a little discour­
aged about it right now. I think that we 
win be seeing things in a few years 
that will make us feel a lot more opti­
mistic," he smiled. 

W W 
DENVER WEST 

W e W e l c o m e C S M A l u m n i ! 
A s the closest fu l l - serv ice ho te l to the school , we offer y o u . . . 

• Our Holidome Indoor Recreation Center (lap-size pool, billiards, saunas, exercise area and more!) 
• Free van transportation to the campus! (3.8 miles) 
• Our "Dining Deck" Restaurant featuring daily specials and buffets serving Breakfast, Lunch and Dinner. 

• Our "Brass Rail Lounge" with "Happy Hour" reduced drink prices, free snacks and live entertainment! 

• A very special rate of $39 single / double (+ tax) 
For reservations call (303) 279-7611 • 14707 West Colfax, Golden, Colorado 80401 

M e t a l l u r g i s t s 

C e l e b r a t e C e n t e n n i a l 

I n June the Department of Metallur­
gical and Materials Engineering wel­
comed alumni and friends of the-

departraent to a centenary reunion, 
"Locjking back through the old gradu­
ating records, It appears that the de­
partment awarded its first degree in 
metallurgical engineering in 1890. This 
seemed like a good opportunity to cele­
brate 100 years of awarding metaliurgi­
cal degrees at Ctjlorado School of Mines 
and an ideal excuse for aiumni, faculty 
and graduate students to get together," 
according to Dr, John J. Moore, profes­
sor and department head. 

Mines is currently graduating 30 to 
40 undergraduates a year with a bache­
lor of science in metallurgical and ma­
terials engineering. This level has been 
relatively constant over the last few 
years and is all the more remarkable 
when one recognizes that student num­
bers in metallurgical and materials de­
partments are decreasing. 

"We have found a very high demand 
for our undergraduates over the last few 
years and we are extremely keen on 
increasing our recruitment through this 
program. At the graduate level we cur­
rently have 85 graduate students split 
between masters and doctoral programs. 
Over the past five years or so, 95 per­
cent of the students in the undergradu­
ate program and 75 percent of the gradu­
ate students who have graduated from 
the department have been American 
citizens which Is remarkable since it is 
not uncommon for most graduate pro­
grams in the United States to have few­
er than 50 percent U.S. citizens," 
Moore explained. 

The department currently has I6 fac­
ulty who are extremely active in both 
research and teaching. In 1989 the fac­
ulty were successful in attracting almost 
$2 million in research funding from 
federal, state and industrial sources, 
and Moore anticipates exceeding this 
level in the next year. 

Academic programs 
With a look to the ftrture, the De­

partment of Metallurgical and Materials 
Engineering has made a strong com­
mitment to provide both undergradu­

ate and graduate programs in ceramic 
engineering and has broadened its role 
to include composite, intermetaUic and 
advanced materials, while reinforcing 
its traditionai strengths in metallurgy. By 
broadening the academic base whiie 
still maintaining the department's tradi­
tional strengths in processing* materials, 

Under­
ground 

miners at 
the 

Homestake 
Mine in 

Lead, 
South 

Dakota 

Research areas 
The research areas can be broadly 

categorized into the four main research 
centers which operate within the de­
partment, Tloe Advanced Steel Process­
ing cmd Products Research Center ib, 
supported by 19 North American com­
panies which are either steel producers 
or steel users. This center has been 
used as an Ideal model in the United 
States for industry-university coopera­
tive research centers. The research en­
compasses processing steei from cast-

Marv in Silver 
© /Homestake 

a new undergraduate program is now 
in a transition period. Again, the em­
phasis is on processing materials 
whether they be metals, intermetallics, 
composites, advanced materials, or ce­
ramics. Seniors graduating from the de­
partment in 1991 will be the first to 
graduate through this new program, 

"We are particularly pleased with this 
new eourse curriculum with its in­
creased emphasis on generic processing 
principles of materials. What is even 
more pleasing Is the recent report from 
the National Research Council on 'Ma­
terials Science and Engineering for the 
1990s - Maintaining Competitiveness in 
the Age of Materials'. The main conclu­
sion of this report was that there needs 
to be more emphasis on synthesis and 
processing of materials at both [he un­
dergraduate and graduate levels In the 
United States, We feel that our new cur­
riculum and broadened research pro­
gram addresses this area of national 
importance," .said Dr Moore, 

ing to finished product. The Center for 
Welding and Joining Re.search ccmtin-
ues to enjoy an excellent reputation 
with respect to the metallurgy of weld­
ing and has also extended its role in 
joining ceramic-metal components, ce­
ramic components and composite mate­
rials. The WJ. Kroll Institute for Extrac­
tive Metallurgy is not only ccmcerned 
with conventional mineral processing, 
pyro, hydro and electro metallurgical 
extraction, but also in the chemical 
processing of ceramic precursors such 
as combusion synthesis of ceramic and 
intermetaUic composite materials, and 
in recycling and environmental engi­
neering of materials. Jhe Colorado 
Center for Advanced Cerajnicsw^s ini­
tially established through funding from 
Coors Ceramics Ccjmpany which has 
also established an endowed chair in 
ceramic engineering in the department. 
Professor Dennis Readey, who was 
previously department head of ceramic 
engineering at Ohio State University, is 
the first Herman F, Coors Professor in 
Ceramic Engineering. M 
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T H E C O L O R A O O S C H O O L O F MINES A L U M N I ASSOCIATION 
INVITES Y O U T O PARTICIPATE IN 

H O M E C O M I N G '90 

October 19-20,1990 
CSM OREDIGGERS TAKE ON 

THE CHADRON STATE EAGLES 

FRIDAY, OCTOBER 19 
8:00 a.m. CSMAA Boai'd of Dii-ectoi-H' Meeting Smdenl Center 

Open to the pubiic, Middieton Room 

11:30 a.m. 

4:00 p.m. 

9:00 p.m. 

Annual joint Golden Chamber of Green Center 

Commcrce/CSM Quarterback Club Luncheon; 

Presentation of CSM I-ootball Team, Marciiing Band 

and the Homecoming Queen and Bea.st c-andidates. 

Tickets may be purchased at tiie door. 

Homecoming Competitive Events; 

Alumni are invited to panicipate. 

Noise Parade followed hy bonfire and 

dedication of the "'M"; Ai.UMNI I^^VITED! 

SATURDAY, OCTOBER 20 
8:00 a.m. Student/alumni Breakfast at 

Buffalo Rose 

10:00 a.m. Aimuai Homecoming Parade down 

Wasliinglon A\'eniie. 

Stratton Common 

Location to be 

announced 

Downtown Golden 

Downtown Golden 

11:30 a.m. A l l Aiumni/Students Tailgate Picnic Bi'oolis Field 

and Barbecue. E\'er)'onc invited. Bring (Student Center if 

your lunch or buy one for $7,00. inclement weather) 

(No alcoholic beverages may be i:)i"ought 

into Brooks Field area,) Tables limited; bring lilanket. 

1:00 p.m. Homecoming Game: ORHDIGGERS 

VS, Chadron State. Tickets may be purchased 

at the hoTi office. Box seats $6; Reseived 

Seats $5; General Admis.sion/Aduks $4; 

General Admission/Students & Children S2. 

4:00 p.m. 

4:,30 p.m. 

8:.30 p.m. 

Brook.s Field 

After Game Open House and Dedication of 

the newly renovated Steinhauer Field House, 

NOTE: Because qflbe new floor, lue reqi iesl that 
you wear flat shoes cmd nol bring food or drink 
inside ibe Field House. 

Field House 

Alumni Reception AFTER Steinhauer 

dedication, Eveiyone invited! 

4:30-6:00 p.m.; ca.sh bar 

Dancing for students and alumni until 

1:00 a.m, Rock-n-Ro!l D.J. in the cafeteria, 

Countiy Western band in the T-Club; 

pay at the door. 

1-Ciub at the 

Suidcnl Center 

For additional information call: (303) 273-3290 or (303) 273-3295 
Outside Colorado call 1 (800) 446-9488, ext. 3290 or 3295 
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by Ellen Giover 

C
onsider this statement for a moment: Successhil 
managers are those who develop their employees to 
the point where they can either take over the man­

agers' jobs or are marketable for a similar position in the 
same industry. 

Why wcjuld a manager intentionally develop employees to 
the point at which they would leave the organization that 
trained them? On the surface it may not make sense, but on 
closer examination it is a good plan. According to Michael 
Goeken, publisher of the San Antonio Business Journal, man­
agers cannot develop each and every employee under dielr 
supervision at the same level of intensity, but they can dis­
cover particular attributes of an employee and work to im­
prove on that individual's qiialities, 

Goeken hirther says that a large training budget is not 
necessarily what is needed to develop an employee profes­
sionally. There are many ways managers can fulfill their 
responsibilities, 

Lucy Beale, director of the Management Seminar Series and 
author of The Win/Win: The Netv Approach Transforming 
Ameiican Business and Life, a guide to increased effective­
ness in both personal and professional interactions, couldn't 
agree more with Goeken, Beale has consulted with both 
large and small businesses in Colorado over the past eight 
years and has found a vast need that has gone unfulfilled: 

Companies need on-going, consistent and frequent train­
ing for their managers without taking theii- staffs out of the 
ofhce for days at a time, and without breaking the budget. 

Beale has seen what professional development of employ­
ees can do for organizations based upon her own experience: 
she graduated from the University of Colorado with a degree 
in chemistry during which time she was published in the Jour­
nal of tbe American Chemical Society, and she spent six years 
as a top ct)mputer salesperson for IBM where she was re­
sponsible for for 30 small- to mediimi-sized business accounts, 

Beale co-founded the popular WinAŜ in Forums, an infĉ r-
mal means of exchanging information that started in her liv­
ing rcx)m and has spread to more than a dozen cities in the 
western United States, What people most frequently re­
quested was training for middle managers in industry, the 
same kind of training available to large companies. 

"Most small businesses couldn't afford to have in-house 
training. They usually don't train their managers—their man­
agers are trained on the job and hopefully they are good. If 
managers aren't good, things can suffer, but they don't really 
know how to fix a problem. The Management Seminar Series 
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There are between 90,000 and 100,000firms in Colorado. Ninety-seven 
percent of them are small businesses with less than 100 employees. 
Eighty-six percent have less than 20 employees. They currently employ 
52 percent of the workforce. 

» Small business created 49 percent of all neiv johs in Colorado in 1988. 
• Small business income came to $4.5 billion as of September 1989. 
• This income ranks Colorado 34th among states nationwide in the groivth rate categoiy. 

was designed to provide a full curriculum of all the things the 
managers need to know to be good, fimctional managers: 
professional development and enrichment, working with 
others, team building skills and cuixent management trends. 

"One of the biggest flaws in most business training today 
is that during the classes people are asked to behave differ­
ently, but they are not always given the capability of doing 
that because the material comes too fast. Or they go away 
for a week's worth of training and they come back to the 
same old grind̂ —they have all these great ideas, but it's 
going to take a long time to integrate. That's what training is 
really about: not just getting the knowledge, but changing 
the way you resolve conflicts. It's changing the way you 
manage your energy," Beale explained. 

Beale has assembled lectures and trainers who over a 
year's time present a different topic each week to participat­
ing businesses. The series is .structured so one or more per­
sons from a company can attend the breakfast meetings, and 
the classes are purposely kept small to encourage discussion. 

"I have found that I personally have the highest retention 
of material when I learn a litde bit each week for many weeks. 
So if I attend a class where I go for three hours a week for 
six weeks, I will learn more than if 1 attend a weekend work­
shop. It gives me time after each session during the follow­
ing week to get accustomed to that material, which is a won­
derful way to teach management. iVlanagement is one of 
those things you learn piecemeal, then you learn a little bit 
more and let it integrate over time," she said. 

Beale gave an example from one of the lectures: group 
goal setting which introduced the issues and challenges that 
are inherent to the subject. The trainer had the audience focus 
on how they would personally work to change environmen­
tal situations so the subject wasn't necessarily job related. He 
showed the managers how to set goals as a group, how to 
come to a consensus and h{)w to report as a group. 

"By the time we finished, one of the women who had been 
attending quite regularly said, 'You know this is gĉ lng to 
make such a big difference with the way I deal with my boss 
and with my department because now I have some tools 
with which I can begin consensus agreement. I can suggest 
which path to take and achially help the group come to a 
rescjlution rather than what usually happens— p̂eople walk 
away feeling they have been imposed upon.'" 

Beale says one of the reasons that ,she started the Manage­
ment Seminar Series is that small businesses are growing at a 
rate faster than most people realize. "Since 1970 the Fortune 
500 firms have lost between four and six million permanent 
jobs. One million jobs were lost in 1980 alone when small 
businesses added two million jobs. Small business is really 
the wave of the future . . . we are seeing scj many more facil­

ities in Denver paying attention to smail business, for exam­
ple, the Greater Denver Chamber of Commerce has a Small 
Business Profit Center which focuses on the needs of small 
businesses. That's why I think the timing for this program is 
so critical right now too . . . they need help just like the big 
businesses do to grow," she added. 

Technically capable, but 
a managerial failure 

Nationally job creation in the economy has been largely 
an outcome of small business activity, especially activity by 
firms with fewer than 20 employees. Of the 10.5 million net 
new jobs created over the 1980-86 period, 63.5 percent were 
created by firms with fewer than 500 employees, 38.7 per­
cent by firms with fewer than 20 employees. 

With the impressive statistics [in bold type above] it's easy 
to see how valuable a competent manager is to a small- or 
medium-size business. Yet start-up businesses have high fail­
ure rates (three out {)f five) because of inexperienced man­
agers. Beale has observed technically capable people who 
have started businesses only to fail because they lack an un­
derstanding of the mechanics of running a business. 

"A business can be realiy devastating to a technical per­
son. I was consuiting at US West and they call them 'tech-
noids': people who are so goĉ d technically, but they are not 
very good with details. The mechanics of mnning a business 
aren't readily obvious to them. These are the people who 
desperately need management training without spending a 
lot of time away from their offices," she said. 

WHY SMALL BUSINESSES FAIL 
According to the Small Business Administration, there 

are several reasons why small firms fall. Ranked according 
to priority they include: 

1. Inadequate front-end planning (no business plan, no 
feasibility study, no cash flow projections); 

2. Insufficient capital for startup and baclcup; 
3. Inexperienced management; 
4. Wrong location, low traffic, no expansion area; 
5. Inventory mismanagement; 
6. Too much capital in fixed assets; 
7. Poor credit practices; 
8. Unplanned expansion; 
9. Having the wrong attitude about work practices, han­

dling money; 
10. Inadequate records and financial knowledge; 
11. Unwillingness to employ and work with a banker, 

accountant and lawyer; and 
12. Lack of managerial foresight In personnel issues. 
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Beale teaches a class called "How to be a Consultant", 
something with which she has a lot of experience. "I tell 
people there are basically three factors. First, they need to 
know where their consultation is . . . we say 'May the niche 
be with you,' In other wends, find the niche. Don't go out 
there and be a generalist because a general business consul­
tant doesn't tend to do very well, A person who has a spe­
cific niche has a much better chance at being successful, 1 
tell them over and over again, research that niche, make sure 
there Is a market, and be willing to put time into developing 
that niche, 

"It's so ea.sy to say when we are starting a business, 'Well 
you know, I'm really a geophysicist, but somebody needs 
some other work done. It's not exactly the kind of job I want 
but I could make money at it.' So the consultant performs 
the work, but after a wliile they can't really grow in that 
marketplace because they've lost their niche. 

"Secondly, it's not worth being in business if we don't get 
the money. People have to know how much it's going to 
cost lo start and run the business, what kind of income they 
need to generate to make a living at least for the first couple 
of years until the business grows. 

"We also talk about how you build a business and how you 
don't do work for free, but you give people teasers. A lot of 
very skilled technicians, or highly skilled sales people, forget 
that getting the money is what the business is about. 

"Finally, the thii'd point Is called 'Get the business,' While 
you are going into the business of being a consultant, what 
you really are is a marketing pereon. Only after yoLi do your 
marketing well can you actually do what you love to do in 
your teclmical avocation," Beale explained. 

With a smile Beale ackled that one of the tendencies of 
new consultants is to get so involved in their first consulting 
project that they spend 40 houxs a week on the project and 
cjnce it Is completed they are back to no business again. "Ycju 
continually have to market your sendees," she reiterated. 

Businesses like Gates, Kaiser Pemianente, AT&T, RTD, Amer­
ican Televison and Cable, Soundtrack, United Way, YWCA 
and government officials have fcxmd thek way to Beaie's 
door and the responses have been favorable. With the success 
or failm-e of small biisinesses hinging upon managers' deci­
sions, access to current management training Is essential, M 

When arguing, it's often better to lose than win. An 
argument you win can cause you to min a relationship with 
someone important. 

liere are some questions to ask before you decide to try 
to win the argument: 

• Is my ego getting In tiie way? 
• Is winning this argument more important than main­

taining a valued relationship? 
• Is the issue a priority? 
• How much will I gain if I win? 
• How much will I lose If I lose the argument? 

Highly successhil people possess the judgment to back 
off most arguments because tiiose arguments are stupid and 
baseless, according to public relations expert Hemy Rogers. 

Source: Rogers Rules for Success, by Hcniy Rogers, St. Martin's 
Press, 175 5th Ave., New York, NY 10010. 

''Since 1877... and still growing^' 

H O M E S T A K E MINING C O M P A N Y 
650 CAUFORNIA ST 
9TH FLOOR 
SAN FRANCiSCO, CA 94108 

(415} 981-8150 
TELEX {415} 397-5038 
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DEALING WITH DIFFICULT PEOPLE - A Conflict Questionnaire 
Proverbs state traditional wisdĉ m. The following proverbs and statements reflect traditional wisdom for conflict resolution. 

Read each carefully. Using the scale given below, indicate how typical each proverb or statement is of your actions in conflict, 
and in dealing with difficult people. 

5 = Very typical of the way I act in conflict 
4 = Frequently typical of the way I act in conflict 
3 Sometimes typical of the way I act in conflict 
2 = Seldom typical of the way I act in conllict 
1 = Never typical of the way I act in conflict 

CH 1. vSoft words win hard hearts. 
CH 2. Come now and let us reason together. 
CH 3- The ai-guments {)f the strongest always have the most 

weight. 
• 4. You scratch my back, I'll scratch yours. 
CH 5. The best way to handle conflicts is to avoid them. 
CH 6. Wlien one hits you wldi a stone, hit him with a piece 

of cotton. 
CH 7. A question must be decided by knowledge and not by 

numbers (of people) if it is to have a right decision. 
• 8. If you cannot make a person think as you do, make 

him do as you think. 
CH 9. Better half a loaf than no bread at all. 
• 10. If someone is ready to quarrel with you, he isn't worth 

knowing. 
• 11. Smooth words make smooth ways. 

12. By digging and digging, the tmth is discovered. 
• 13. He who fights and mns away lives to mn another day. 
CH 14. A fair exchange brings no quarrel. 
CH 15. There is nothing so important that you have to fight 

for it, 
• 16. Kill your enemies with kindness. 
CH 17. Seek till you find, and you'll not lose your labor. 
CH 18. Might overcomes right. 
• 19. Tit for tat is fair play. 
• 20. Avoid quarrelsome people - they will only make your 

life miserable. 

Scoring 
From the scores abcjve place your secure next to the appro­

priate question number. 

Type 1 Type 2 Type 3 Type 4 Type 5 

5 3 1 4 2 
10 8 6 9 7 
15 13 11 14 12 
20 18 16 19 17 
Total Total Tc5tal Total Total 

Now add your scores under each type. These correspond 
to the animals described below. 

Behavior Styles 
lype 1: 

Tunle - Someone who wants to avoid conflict; and will 
give up their own personal goals to avoid a troublesome 
person. "I'm helpless and there is no way to resolve a situa­
tion," they say. 
Type 2: 

Shark - Sharks who are well fed ck)n't need to be fed 
again. Feed 'em! Give them somediing to rescjlve a conflict. 
Type 3: 

Teddy Bear - With teddy bears the goals of a relationship 
are more important than personal goals—they want people 
io be happy. "Teddy Bear" assumes you can't discuss prob­
lems without damaging a relationship and tries to smooth 
over conflicts; a prevalent style among wcMnen. 
Type 4: 

i-'ox - Foxes seek compromise; and believe both sides get 
something thi'ough conflict resolution. 
Type 5: 

Owl - An owl thinks by getting into a conflict things will 
be better in the end. An owl will acknowledge a problem; 
gather data, identify mutually exclusive needs and goals, de­
velop a plan and put it in writing—they won't stop imtll they 
have a solution. 

live Entertainment 

Nightly 
• A 500 SF dance floor with special 

lighting & sound effects. 
• Renowned collection of mounted 

trophy animals. 
• Parties catered for groups of 4 to 

400. 
• Limousine service available, 

B u f f a l o R o s e S a l o o n 

12th & Washington St. 
Golden, CO 

279-5190 
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Small G o l d e n business f inds 

evo lut ion key to g r o w t h 

what started out five year's ago as a software design com­
pany for a specialty audience—ranching— ĥas evolved into a 
divergent company that is doing well developing and design­
ing programs, and designing, selling and supporting networks. 

Computer Aided Business Solutions, Inc, of Goiden, Cok)-
rado, headed by Keith Vincent, saw rapid grovith the first 
three years of its existence when it sold hardware. Since the 
company has dianged its focus frĉ m retail sales to consulting 
and selling services and scjftware, growth is not as rapid but 
still healthy. 

Many of Vincent's clients are in the manufacturing industiy 
along the Front Range and use customed designed software; 
Computer Aided supports and installs networks for compa­
nies like Coors, Storage Tek, Mastercraft Cabinets, Kodak and 
other firms with Denver-based offices. 

They have also released a few programs which perform a 
utility on a network and are starting io sell the programs to 
other dealers who are reselling them to customers. 

Vincent, who went to Mines for 3V2 years in chemical en­
gineering and math, comes from southeastern Colorado and 
started consuking while he was stili at Mines. He still plans at 
some point to return to Mines and finish his degree. "Some 
people ask why would I get an engineering background and 
do this (computers), but some of the logic that is drilled into 
you at Mines is usable in making decisions. You can come 
into a business and figure where you want to go, but tiying 
to make a plan is tough and 
some of the logic in solving 
problems is applicable. 

"My experience is very 
useful in dealing with cus­
tomers, especially manufac­
turing and engineering com­
panies. I can talk on their level— ŷou're more than tiie 
computer person, someone with a broader background," 
he said. 

Vincent talked about some of the managerial headaches of 
a small business, including retaining employees; he employs 
8-12 people depending upon workloads, "This seems to be 
a fairly hard business to keep employees around for any 
time. Except fĉ r two long-term employees no one else has 
been here for more than a year . . . it's tough. That takes die 
most amount of time in terms of management—keeping and 
training employees," 

Keith Vincent, president ofthe company (E. Glover photo) 

He may be president of the company, but Vincent finds he 
writes checks, does technical suppoit, sales and occasionally 
even fills the pcjp machine. They have hired managers for 
the "store" before, but without much success. "I want to do 
the design and the programming research more than I do 
managing but since I really haven't had any luck hiring a 
manager I've pretty much decided that I will have to spend 
some of my time managing," he said. 

By viewing the company as two sides io one coin—selling 
more expensive hardware and more extensive custom net­

works—Vincent sees a smaller 
volume of sales, bul more in-

« - ™ » volved .sales. "Thc majority of 
growth has been in the develop­
ment side of the company. We've 
just started releasing some prod­
ucts, g(Jing to national trade 

shows and placing some national advertising for softu'are. My 
hopes are that both sides will continue on their own. Part of 
the work is make the promises and get it gone. We've been 
real carehil not to promise what we can't get done; we'̂ 'e 
been pretty cautious which is important in this business. 
That's what is helping the hardware side of Computer Aided; 
if we were just selling computers we wcuildii't be in busi­
ness," he smiled, M 

BUSINESS SOLUTIONS, INC. 
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G L O B A L I N S I G H T 

—̂|—̂  he Chilean economy boa.st,s the 
I world's freest enterprise system 

Jl with decidedly capitalist leanings. 
It has perfoimed maivelously thrcjiigh-
out the 1980s, emerging as the fastest 
growing eccmomy in Latin America, if 
not the Thii'd World, while other coun­
tries have languished in galloping infla­
tion, depression, business recession, 
and even near collapse of economies. 

Chile's growth rate for 1989 was an 
impressive ten percent, three points 
ahead of the previcjus year. Its exports 
quadrupled through the decade, leav­
ing this once copper-dependent econ­
omy far more diversified. Nevertheless, 
copper remains an economic mainstay. 
In 1989, Chile exported over 1.6 million 
tons of c(5pper (mostly concentrates), 
earning US$4.02 billion, or a half of the 
total $8.1 billion in exports. 

Close to US$3 billion was invested in 
Chile last year, of which a whopping 
53.4 percent came from United States 
investors. The foreign exchange reserve 
hovers at a healthy $3 billion mark. Even 
the government produced a surplus of 
$1,3 billion in 1989, an unheard of event 
in Latin America and a feat that all U,S. 
politicians could aspire to achieve. 

All these economic miracles have 
roots in a peculiar past history, however, 
and there are tiiose with purported 
clairvoyant vision who argue that not 
everything is as rosy as it seems. The 
problem, to be blunt, is internal politics. 

Opening frontiers: 
"savage capitalism" 

During the second half of the last 
century, Ciiile's mineral economy began 
to boom, thanks to WiUiam Wheelwright, 
a North American raiiroad builder, and 
John William North, a British merchant-
turned-miner. Farsighted risk takers like 
North and Wheelwright opened up the 
ftjrbidding Andean frontiers which 
Spanish conquistadors and their heirs 
merely scratched. The contributions of 
these two international capitalists have 
been aptly remembered as mthless ex­
ploitation of Chile's natural resources 
and precursors of generalized evils as­
sociated with "savage capitalism," a phe­
nomenon common throughout the An­
dean societies with mining heritages. 

Wlieelwright was vilified as a "Yan­
kee Pizarro," while the Britisher was 
ennobled as the king of nitrates. Other 
Yankee and British investors followed 

T h e R e t u r n 

o f Y a n k e e 

'^izarros anc^ 

A n g l o Nitrate 

K i n g s : 

C h i l e at the 

C r o s s r o a d s 

by Dr. Eul-Soo Pang 
Head of the Department 

of Global Systems & 
Cultures 

them and made vast fortunes in Chile, 
Towns such as Iquique and Antofa­
gasta were built with Oregon timbers 

and became the faithful outpost of raw 
material producers who fed the emerg­
ing inclusUial machines of the U.S. and 
older economies of Europe. 

But the frontier boom, the glitter of 
deveiopment, and the rise of towns 
and markets left a bitter social and po­
litical legacy: workers without limbs 
(victims of mining accidents), greedy 
merchants, ruthless foremen, equally 
repressive priests, and arrogant expatri­
ates living in fish bowl compounds. 
They all became prey to the boom and 
bust cycles of the mining economies. 
This legacy was the bitter fruit borne of 
a free market enterprise system and un­
bridled international capitalism. The 
first encounter witli the post-industrial 
age development of mineral economies 
in the Andes engendered a deep mis­
trust of capitalism and its attendant so­
cial and political systems that hieled 
xenophobia. 

As late as the 1960s, the country's 
mineral wealth was solidly in the 
hands of North Ameriean compa­
nies—Anaconda, Kennicott, and Cerro 
together producing as much as 80 per­
cent of Chile's copper exports. The 
captains of Chilean industry, banlcing, 
and niining were all foreigners. In 
1970, 100 U.S. corporatkms operated in 
Chile and 24 of them— all Fortune 500 
giantŝ —dominated the non-agricukurai 
sectors of the economy. Lands, t">oth 
agricultural and pastoral, belonged to 
the tightly knit upper-class, commonly 
known as "the oligarchy," Reform-
minded Christian Democrats in the '50s 
and '60s, feaiful of the revolutionary 
Marxism replacing the existing order, 
made feeble attempts to introduce 
sundry reforms inciuding the "Chi-
leanization" of the copper industiy. 
This meant that 51 percent of the natu­
ral resources and assets had to belong 
tc) Chileans, while fcjreigners had to 
confine themselves to being minority 
shareholders. 

Country crumbles 
under economic reform 

In the 1970 election, the foreign 
ownership of properties, land reform, 
unionization of workers, higher taxes. 
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and bigger social entitlement programs 
for the poor became the key issues. 
Chileans elected by a narrow margin a 
Mai"xist as their president. Within three 
years, the economic reform—or to 
some, the Aliende revolution— l̂eft the 
country in shambles and with bitter 
political acrimony among groups and 
parties of various philostjpliical persua­
sions. The military Intei'vened in a clas­
sical Lafin American praetorian tradi­
tion and swiftly restored the pre-1970 
social order with vengeance. But the 
junta did not seek to undo everything 
that the Aliende regime had wrought, 
however. 

Both LJ.S, policy makers and busi­
nessmen give credit to the Pincjcliet 
regime and its economic planners for 
dismanding the socialist system and in­
troducing the freest market economy in 
the western hemisphere, including the 
United States, Of the 507 state-owned 
enterprises created and operating dur­
ing the Aliende rule, the Pinochet re­
gime divested all hut 13. Among them 
are the wodd's largest copper mining 
company (Codelco), the countiy's chief 
refiner and smelter (Enami), a develop­
ment financing company (Corfo), a pe­
troleum monopoly company (Enap), 
and others. Banks, insurance compa­
nies, utilities, railroad, bus lines, air­
lines, and shipping companies are all 
privately owned. In other words, Pino­
chet chose to keep those socialist en­
terprises that suit tiie purpose of Chile's 
resurgent free market interests. 

In Mairh 1990, Patriclc? Aylwin, a 
Welsh-Chilean, was sworn in as the 
first civilian president freely elected in 
twt) decades, A Christian Democrat by 
conviction and a pcjlitical helmsman of 
over a dozen party coalitions, Aylwin 
has made a commitment to retain the 
macroeconomic pĉ licies of the Pinochet 
regime while making microeconomic 
adjustments (read "finding ways to pay 
for the social debt") to transfer more of 
the national wealth to the poor and 
working classes. Aylwin, too, chose to 
keep parts of the Pinochet economic 
system that has produced wealth for 
the countiy, however. 

Will reforms scuttle 
winning formula? 

It is the deep mistmst of interna­
tional capital that both the right wing 

general and the Ciiiistian Democrat 
politician harbor which prompted them 
to retain key state enterprises and state 
intei-vention mechanisms as the na­
tionai coimterweiglit to the free market 
capitalist .system now in full .swing. The 
president and his advisers are deter­
mined to implement basic reforms in 
the economy and society that could 
scuttle die winning formula, if Aylwin 
cannot contain excesses of the left and 
the right. The tax reforms, revisions in 
the labor code, and pro-working class 
social programs could dilute the cur­
rent international confidence in Chile 
as the world's best mining investment 
ground. 

The deeds {)f the president during 
the first months in office indicate that 
he means to stay the ccjurse by keep­
ing the macroeconomic policies of the 
Pinochet regime with a few salient 
changes. Aylwin suspended privatiza­
tion after critics argued that Chile was 
divesting valuable assets at a steep dis­
count price of 50 percent or lower. The 
president also reaffirmed his intention 
in maintaining and building up the ex­
isting state-owned enterprises, mostly 
in the mining and energy sector. And 
the Central Bank of Chile, now an in­
dependent entity, wil! restrict the use 
of debt-equity swaps as an instrument 
of investment. Finally, in mid-May, 
after two months of bargaining among 
the ruling and oppositiĉ n parties, the 
government raised the minimum wage 
from 18,000 to 26,000 pesos (roughly 
US$66, or a 43 percent raise). 

Investigating 
human rights 

Civil-military relations is one major 
political concern and its outcome could 
hold a key to the stability of the new 
democratic government. General Agus-
tin Pinochet made several fixes, whiie 
in office, to protect the military and its 
corporate interests. These fixes are now 
coming unglued. Aylwin established 
the Commission for Truth and Recon­
ciliation to investigate human rights 
abuses since 1973. The obvious target 
is the army. The nine-member commis­
sion has six months to establish a slate 
of charges against army officers who 
violated human rights during these past 
16 years. His deciskm is popular but 
Aylwin is in a quandary: the Argentine 

style of going after the violators will 
provoke the army. This in turn could 
result in sympathy support from the 
navy and air force, that is, a possible 
reacti(jn from the armed forces against 
the government. 

The Brazilian precedent of sweeping 
the past military sins (and to some, 
crimes against humanity) under the rug 
will not be tolerated by the decent citi­
zenry. The Argentine-style justice {)f 
packing off junta members (generals, 
admirals, and brigadiers) to jail will not 
be easily embraced by the armed forces 
and their civilian suppcMters. The impa­
tient left—the communists failed to elect 
any national congressman during the 
last election and hence are without a 
political channel to register their de­
mands—are drifting dangerously at the 
hinges of the political arena. Already, 
one former junta member has been shot 
and the former national police chief 
was assassinated. Currently the common­
place crescendo of urban violence in 
Santiago and otiier cities, much of 
which is politically motivated, has caused 
serious concern among government 
and civic leaders. 

Coffers from copper— 
Never tn history has the country 

benefitted from God-sent opportunities 
to build its economy. The price of cop­
per has remained high while other key 
producing countries are suffering from 
severe domestic problems. Guerrillas 
have closed down mines in Papua 
New Guinea. Inefficiency and ridicu­
lously high costs of production are 
crippling the copper sector in Zambia, 
Political coiTUption and {jutiiglit thefts 
of the public treasury are rife in Zaire. 
These events have favored Chile as the 
world's most productive and efficient 
copper economy 

About three-fourths of Chile's copper 
is produced by Codelco; the rest is by 
small- and medium-sized domestic and 
foreign firms. Outmoded production 
methods, overstaffed personnel .system, 
and the aging labor force have made 
the state copper monopoly less compe­
titive, but this is of no major concern. 
The private sector, including Chilean, 
U.S., European, and Asian firms, can 
easily take up the slack. The less-effi­
cient Codelco will be forced to consider 
joint ventures and co-financing ap-
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proache.s with private sector compa­
nies more seriously, thus opening up 
the tightly clenched monopoly of the 
copper economy. Already, .such U.S. 
firms as Homestake, Amax, Chevron, 
Exxon, Cyprus, and others are key 
players in copper, gold, lithium, and 
other minerals. No less ubiquitous are 
Australian, Japanese, British, Scjuth Afri­
can, Korean, Canadian, and New Zea-
lancler investors. 

Tt is highly unlikely that even if the 
current political sihiation deteriorates, 
Clirle wil! go back to 1970. No longer 
is the U.vS, the monopoly capitali.st, al­
though its share of investment is over­
whelming by any standards and is grow­
ing. Nevertheless, there are too many 
countries which have stakes in Chile's 
stable democracy and market economy. 
By coincidence, Chile's political and 
economic fisture is a double-edged 
sword: unlike in 1970, the cocmtiy no 
longer enjoys autonomy in political, 
economic, and social decision making 
without taking into account potential 
fallouts from outside investors and mar­
kets. Alsc), it must convince its 13 mil­
lion citizens and the international com­
munity that the commonweal of the 
nation and ccmsimiers of Chilean 
goods is the one and the same. 

Chile is on an unprecedented eco­
nomic "roll" and must find ways to keep 
the mcjmentum while it searches for vi­
able political and social alternatives to 
the Pinochet legacy which has brought 
back the specter of the Yankee Pizar­
ros and British nitrate kings of the fin-
du-siecle. The only difference between 
the two ages is not just that of time. The 
complexity of the present global sys­
tems of finances and natLiral resources 
leaves less and less room for Chile and 
intemationai investors to maneuver. Chile 
and its global partners cannot afford to 
flounder economically in a sea of xeno­
phobic nationalism like Ai-gentina and 
Brazil. Nor can it afford to drown in a 
wave of international capitalism, i& 

vol, ^ -^ t^ " lAj 
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SECTIONS 

WESTERN AUSTRALIA 
Norm Zehr received the following 

fax on May 30 from Andrew Extract 
'76 in Western Australia "One group of 
CSM graduates couldn't get much hir­
ther from Golden, Colorado unless 
they were in a boat. Perth, Western 
Australia was the venue for a lun­
cheon meeting of Miners from arcjund 
the state on May 25, 1990—the final 
day of the West Australian Mining 
Exposition, 

"In attendance were Al Sabitay '53; 
Richard Stallings '55; Dick vSelf '56; Andy 
Lebel '6l, '71; Paul Lewis '66; David 
Spottiswood '70; Tom Gibson '74 and 
his wife Sue; Andi'ew Extract '76 and 
his wife Maria; Mike King '78; and 
Virgle Goodgame '87. 

"Some other Miners located in the 
state who were unable to attend are 
Dave Wilkie '75; John Turney 79 and 
Vicky Turney '82. 

"We understand that Doug Halbe '6l 
will be returning to Western Australia 
in the near future and we look forward 
to including him in our next gathering 
which is tentatively scheduled for Oc­
tober OT November. A tour of a Green-
bushes operation in the southwest of 
the state is being organized for that 
meeting. 

"Considering that the state of West­
ern Australia has an area roughly equi­
valent to one third of the continental 
United States, getting 10 out of the 13 
known CSM graduates in the west to 
attend is a significant achievement. 

"Contacts and/or information about 
future meetings can be made through 
consulting mining engineer and lunch­
eon organizer Paul Lewis on +6-9-361-
0355," Extract said. 

We hope to hear again from our 
"Australia Cormection"—perhaps even 
a phottj or two. As Norm wrote Andrew, 
"It always takes just one or two people 
to make these things move. , , ," SoLsncIs 
like we have some movers and shakers 
in Western Australia,, Andrew and Paul 
Lewis '66 encourage other alumni in 
their area to contact them. 

PHOENIX 
Dick Richards '62 and his wife, Rhea, 

hosted nine Colorado School of Mines 
Phoenix area alumni and their spouses 

at a picnic at their home in Aliwatukee 
on June 3. 

Dick writes that "those attending in­
cluded Robert Comstock '41 and his 
wife, Mary; Steve Conder '51 and his 
wife, Margie; Henry (Hanlc) Johns '66 
and his wife, Bonnie; Michele Kogl '86 
and Kevin Conry; Al Lee '50 and his 
wife, Carolyn; Tom Monchak '70, '74; 
Cliff Pollock '72; and Tom Warfield '52 
and his wife, Bobbie, 

"Jolms is employed by IMSAMET; 
Kogl by Maricopa County; Pollock and 
Mchards, Western Technologies Inc.; 
and Monchak by DMJM. Comstock, 
Ctmder, Lee and Warfield are all on the 
retired list. 

"Billed as the first Coiorado Schooi 
of Mines Phoenix Old Man Olympics', 
the afternoon affair Inckided horseshoes, 
pool, ping-pong and swimming, as well 
as gcjod feiiowship, food and diink, 
Richards (the kid), after an intense 
struggle, beat Comstock (the t)ld man) 
in the ping-pong championship. How­
ever, 'the old man' and Lee (almost the 
old man) were the horseshoes champs, 
for sure." 

The Phoenix section will be planning 
future meetings including one in Sun 
City in November If you would like to 
be on their mailing list, please call Dick 
at work, (602) 437-3737 or at home, 
(602) 496-0817. 

HOUSTON 
The Houston section, a very active 

group, met June l4 at the Houston En­
gineering & Scientific Society, 

Coordinator Chuck RusseU '54 writes 
that the following alumni attended: 
John Cloeter '58; Bart De Laat '30; Tom 
Kellett '66; George W. King '42; Dave 

Phoenix 
Alumni: 

Left to right, 
front row: 
Warfield, 
Pollock, 
Richards; 
back row: Johns, 
Monchak, Kogl, 
Lee, Conder, 
Comstock. 

Lee '59; Jim Murphy '50; Steve Rasey 
'78 and Cados Roiandelli '89- (We were 
pleased to see Bart De Laat and Jim 
Murphy on campus reunion weekend.) 

Eor infcjrmation about Houston's 
monthly meetings, call 713/726-9477. 

CRUSON AND PANSZE 
G E O L O G I S T S 

Precious Metals 
Mineral Expioration 
Property Evaluation 

1019 Sth Street 
Suite 300 

Golden, Colorado 80401 

Phone: (303) 279-0172 
Fax: (303) 278-3461 
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DOWNTOWN DENVER 
Twenty-three alumni and guests met 

for breald̂ st June 26 at the Holiday 
Inn Downtown. Dr. Phil Romig, head 
of the geophysics department, spoke 
about the Center for Exploration Geo­
science Computing and the initative 
between IBM and CSM. 

Guests included Mike Decker 77; 
Gene Gaz 73; Steve Harpham '83; Tim 
Hoops '79; Gary Hutchinson '62, '89; 
Ron Lestina '50; R. Mike Loeb '51; Brian 
Macke '80, '88; Pat Phiilips '6l; Claudia 
Rebne '84; Fred Schwartzberg '53; 
Michael Shade '79; Lee Shannon '83; 
David Wheeler '86; Jim White '64; and 
John White '66. CSM staff members 
Ann Fay and Jenifer White and alumni 
staff members Laura Robinson and 
Mary Jo Giddings aiso attended. 

Co-coordinators Steve Sonnenberg 
'81 and Chris Oglesby '80, announced 
that the new downtown Denver section 
leaders (effective in September) wouid 
be Claudia Rebne '84 and Roger Hutson 
'82. Claudia and Roger already have 
some good ideas for next season's 
speakers and we look foi-ward to work­
ing with them. 

Steve and Chris have done a super 
job the past two years coordinating this 
section and we are most appreciative 
of their excellent leadership. 

Dr. Steve Sonnenberg (leji) and Dr. Phil 
Romig at Denver downtown section. 

If you have news to share about your 
section (PHOTOS, TOO!) or would 
like to help us organize an alumni sec­
tion in your area, please write or call 
Norm Zehr or Mary Jo Giddings; inside 
Colorado 1-800/245-1060 ext. 3296 or 
3290; outside Colorado 1-800/446-
9488, ext. 3296 or 3290. 

Western Gold Exploration and Mining 

Property Submittals Invited 

HEADOUARTEriS 
Nestgold 
1536 Cole Blvd. 
Goiden, CO 80401 
303-232-5100 
Mingold Resources Inc. 

(Affiliate) 
P.O. Box 28 
Toronto-Do mini on Centre 
Toronto, Ontario M5K 1B8 
416-362-2192 

REGIONAL OFFICES 

Anchorage, Alaska 
907-561-1855 
Austin, Nevada 
702-964-2350 

Flin Flon, Manitoba 
204-687-2292 

Missoula, Montana 
406-721-0347 

Nome, Alaska 
907-443-2252 
Reno, Nevada 
702-348-0009 

Thunder Bay, Oniario 
807-623-8060 

Vancouver, British Columbia 
604-684-1454 

S p e c i a l i s t s i n t h e T e s t i n g 

a n d F i e l d A p p l i c a t i o n o f 

H e a p L e a c h a n d C y a n i d e T e c h n o l o g y 

Since 1972 

1845 Glendale Avenue Dan Kappes, '66 
Sparks, Nevada 89431 W. Robert Rose, '81 
Phone (702) 356-7107 Richard Ellwanger, 70 
Telex 170049 
Fax (702) 356-5609 
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UNDER THE M' 

CSM Summer M i N O R r r y 

Engineering Tra in ing 

Program Observes 

20th A n n u a l Session 

A generation ago, when Coiorado 
Schooi of Mines Professor Daie Fore­
man became aware of the absence of 
minority students enrolled in the na­
tion's engineering schools, he realized 
something had to be done. 

So in 1970 Foreman established the 
CSM Summer Minority Engineering 
Training Program (SUMMET), an inten­
sive course designed to introduce 
female and ethnic minority high schooi 
sophf)mores and juniors to careers 
and educational opportunities in 
engineering. 

Twenty years later SUMMET is still 
going shong at CSM. The four-week 
1990 session, Qune 17 to July 13) 
hosted more than 55 high-potential 
minority students from around the 
nation. 

The program focused on a rigorous 
introduction to pre-englneering prob­
lems in mathematics, earth science and 
computer science. Several field trips, 
including two days of climbing and rap-
pelling at Camp Hale near Leadville, 
punctuated the classroom work. Sup­
ported by industry sponsors, SUMMET 
is free to participating shidents. 

"The first year of SUMMET we had 
just 12 students. We just barely had 

enough mĉ ney to buy our supplies and 
operate," Foreman recalled. "After that 
we rocked along at about 20 to 25 stu­
dents for the next 10 or 12 years." 

Now a professor emeritus, Foreman 
not only recmited the students, but per­
sonally visited iocal industries seeking 
support for the program. 

"Mostly it was a lot of small, local 
companies that came through and got 
this started," he said. 

Gradually, the program grew. Begin­
ning in 1987, a series of $50,000 annual 
grants from Arco helped CSM establish 
a Minority Engineering Program and 
double the number of students attend­
ing SUMMET. Other current sponsors 
are Amoco, Exxon, Marathon Oil, Mobil, 
Rockwell International, Shell Oii, U.S. 
West, Dupont and Hewlett Packard. 

"The motivation behind SUiMMET is 
to encourage minority students to con­
sider careers in earth science and engi­
neering, but one of the fall-out benefits 
is that about 25 percent of the SUMMET 
students end up enrolling in the School 
of Mines," said CSM Minority Engineer­
ing Program Coordinator Don Velasquez, 

Pardy due to SUMMET and the 
school's other minority outreach efforts, 
CSM has increased its minority enroll­
ment and graduation rates over the past 
several years. Ethnic minorities now 
total nearly 10 percent of the CSM un­
dergraduate student population, whiie 
the percentage of bachelor's degrees 
awarded to minority students has more 
than doubled since 1987. 

Gentry Named Head of CSM Department 
of Mining Engineering 

Dr. Donald W. Gentry has been named head of the Colorado School of Mines 
Department of Mining Engineering. 

Formerly dean of engineering and undergraduate studies. Gentry led the 
School's academic departments in numerous successful initiatives including cur­
riculum revisions and establishment of the Department of Global Systems and 
Cultures. His reassignment comes as a result of the discontinuance of that ofhce. 

Gentry brings a weakh of experience to the mining department. His national 
reputation, leadership skills and knowledge of the mining industry promise to 
ensure that the CSM mining department remains among the best of its kind in the 
world. 

Gently replaces Miklos Salamon as department head. Salamon resigned to return 
to full-time teaching and researching. 

O c t o b e r 20, 1990 

August, 1990 

Dear Alumni, 
Howdy, folks! We'd like to 

take this opportunity to intro­
duce ourselves as the Home­
coming 1990 co-chfih'men. Our 
committee has ht̂ cn working 
hard to make Homecoming 
1990 an event to i-emcmherl 

•̂ ro kick off an exciting Satur­
day, wc will start with a lircak-
liast bul fet at liulfaio Rose 
Restaurant. Next join us in 
downtown (JoUlen for the 
longest ever Homecoming 
paifide. 

Join hi the I'lin and head on 
down to Rrooks Field tV>r the 
student and alimiiii tailgate pic­
nic ami hiu-becuc. (Bring your 
own liuicli or buy one there.) 
Then celebrate the 101st year of 
football at thc Mines (.)rediggers 
vs. ClKidron State liiagles (Ne-
bi'iiska) homecoming game. 

I'hen, just when you thought 
thc fiin was over, meet us at the 
newly-renovated Steiiiliauer 
Field House tVir its dedication. 

liistly, put (Ml your dimcing 
shoes and top off the day with a 
rock-n-roll D.J. in thc cafeteria 
and a live cou ntiy-and-western 
band in thc I-Club. 

Wc'i-e looking foj-ward to a 
sensational homecoming this 
fall and we ciin't wait to see you 
there! Make your resei-vations 
NOW! Sec the ad on page 12. 

Sincerely, 

Î iura S. Strange, CPR 1992 
IVina York, Met. 1992 
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Schlumberger 
Foundation Gift 
Boosts Students, 

Departments at CSM 
The Schlumberger Foundation has 

presented Coiĉ rado Schotjl of iVIines 
with $12,000 in Schiumberger Coilegi-
ate Awards to help support the studies 
of two undergraduate students and to 
enrich the school's engineering and 
geophysics departments. 

The Depaitment of Engineering and 
the Depaitment of Geophysics will 
each receive a $6,000 foundation gift 
to be shared with an outstanding stu­
dent. Each student will be awarded a 
$3,000 scholarship. The departments 
may use the remaining money for lab­
oratory equipment, faculty develop­
ment or additional scholarships. 

Senior geophysics major Jeffrey Suiter 
and junior engineering student James 
Ireton have been selected to share in 
the Schlumberger grants during the 
coming academic year, 

The scholarships are based on merit, 
with no restrictions regarding financial 
need, race or sex. 

X 

AMOCO/CSM 
PARTOERSHIP GOING 

STRONG IN '90 
A Icjngtime partner in higher 

education with Colorado School of 
Mines, Amoco will step up its annual 
support to the schcjol by 20 percent 
in 1990. 

This year Amoco wiU provide $136,000 
to CSM for a variety of programs, rang­
ing from development of a computer 
laboratory to an effort to encourage 
secondary school .students to pisrsue a 
career in the geological sciences. Last 
year's contribution total was $113,000. 

Among its gifts, the company has 
slated $25,000 for continued funding of 
the CSM Center for Potential Field Stud­
ies, a consortium studying new methods 
of petroieum exploration. 

Amoco has also dedicated $10,000 
for operating expenses of the Depart­
ment of Geology and Geological Engi­
neering's year-old computer laboratory, 
a facility designed to help integrate 

modern computing techniques into 
geologic education and research. 

An additional $6,000 gift from Amoco 
has fimded the beginnings of the geol­
ogy department's Geology and Geolog­
ical Engineering Information Program, 
in which CSM geology students have 
volunteered to visit area high schools to 
describe career and educational oppor­
tunities in diverse earth science fields. 
Students in the program will cover top­
ics such as petroleum and mineral de-
pcxsit geology, hydrogeology, environ­
mental and contaminant management 
and geotechnicai engineering. Career 
opportunities in these fields are pvo-
jected to exceed the number of quali­
fied giuduates during the coming decade, 

"Amoco has taken the initiative in 
helping us introduce these innovative 
programs and in developing support 
from the petroleum industiy," said CSM 
Department of Geology and Geological 
Engineering Head Sam Adams. 

Amoco's support of education ex­
tends from the CSM campus to its Den­
ver facility. CSM Professor John Warme 
is teaching a course on sequence stratig­
raphy to more than 40 of Amfjco's tech­
nical staff. 

In addition, Amoco supports the 
studies of five CSM students: two doctoral, 
two master's and one bachelor's degree 
candidates. The company has earmarked 
$25,000 for environmental training pro­
grams and supports an assortment of 
smaller projects at the school. 

CSM Hosts American 
Indian Math Camp 

Colorado School of Mines hosted 
"American Indian Young Scholars Early 
Alert," a three-week math camp for 
American Indian middle-school stu­
dents June 25-July 13. 

Thirty high-potential sixth- through 
eighth-grade American Indian students 
attended the camp, which is designed 
to instmct and encourage the students 
in mathematics, science and the use of 
computers, while intrtKiucing them to 
the college environment. 

Students built and launched rockets, 
used LOGO computer programming to 
constnict graphic designs and com­
pleted a math/science project. 

"The idea is to get the students really 
excited about math and science so 
they'll stay in school," said Ardel Boes, 
head of the CSM Department of Mathe­
matical and Computer Sciences. 

Boes and CSM Assistant Professor 
Barbara Bath secured a two-year, 
$108,000 Nationai Science Eoundation 
grant to finance the program. The camp 
ran concurrently with a teaching en­
hancement program for teachers of 
American Indians, Teachers and stu­
dents attending the program are from 
the same schools, making follow-up 
activities possible during the academic 
year. 

You benefit from our private-
industry approach in solving 

Environmental Problems 

Fac ing Your Bus iness 

Property Transfer Audits 

UST Removal and 
Management 

Control of Environmental 
Liability 

Waste Minimization 

Hazardous Materials 
Management 

Compliance with 
Complex Regulations 

For Service you expect, Call Us 

F O X C O N S U U A N T S (303) 424-5578 
^ Environmental - Engineering Corporate Offices -

Denver CO 
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1990 Oredî er FootbaU Schedule C Colorado Mines Orediggers showed 
continuous imprcjvement during 

1989 and return enough seasoned vet­
erans to have a chance to convert the 
knowledge gained last year into a .suc­
cessful 1990 football campaign. 

In 1989, CSM celebrated its 100th sea­
son of college football, was featured 
weekly on Cable News Network's col­
lege football preview show, honored 
past players at each home game, and 
finished the season with an appearance 
in the Aztec Bowl in Mexico City. Not 
too many 2-8 teams can claim that 
much notoriety. 

Now Coach Marv Kay, entering his 
22nd season as CSM head coach, hopes 
the on-field and off-field experience 
has matured his team sufficiently to 
demonstrate gains in the win column 
during 1990. 

He bases his optimism on the return 
of 38 lettermen inciuding eight starters 
back on l^th offense and defense. He 
also welcomes back 22 redshirt 
freshmen. 

"On offense, we return all our re­
ceivers, most of our mnning backs and 
should have a got)d battle at quarter­
back with two veterans and two red-
shirt freshmen back. Our line has fairly 
gC5od experience, we started two fresh­
men a year ago, and all of them are 
working hard during the offseason in 
the weight room. 

"Defensively, we have starters back 
along the line, at linebacker and in the 
secondary. Our line will have fairly 
good size, we have eiglit linebackers 
with experience but will be young in 
the secondary." 

In fact, CSM will be a young team 
with five of the offensive starters re­
turning being only sophomores as are 
three of the defensive returning 
starters. 

Tempering the enthusiasm is the 
need to improve the passing game. "If 
we can't improve on throwing the ball 
with more consistency, we'll be in 
trouble moving the ball. We also need 
to get better at stopping the pass on 
defense, not only in the secondary but 
also in m.shlng the passer." 
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Sept. 1 Rocky Mountain (MT) 
Sept. 8 ITasting.s (NE) 
Sept. 15 Doane (NE) 
Sept. 22 Michigan Tech 
Oct. 6 Western State* 
Oct. 13 Fort Lewis* 
Oct. 20 Chadron State (Homecoming) 
Oct, 27 Mesa State* 
Nov. 3 Adams State* 
Nov. 11 Colorado College 

*RivLVC Games 

1990 Oredigger Soccer Schedule 
Sept. 1 at Coiiege of Southwest 2:00 
Sept. 2 at New Mexico 11:00 
Sept. 11 Regis 4:45 
Sept, 15 Metro State 1:00 
Sept, 21 Green Mountain (V'l') 4:45 
Sept. 23 Marian (WI) 11:00 
Oct. 3 UC-Colorado Springs 4:45 
Oct. 6 at Colorado College 2:00 
Oct. 9 at Regis 4;00 
Oct. 13 at Southern Colorado 2:00 
Oct, 18 at Colorado Christian 4:00 
Oct. 21 Scranton (PA) 11:00 
Oct. 27 Westminster (UT) 1:00 
Oct. 30 at Denver 2:00 

CSM is offering an ali-.sports season pass 
at $50 ($25 for CSM faculty and staff). The 
pass entities the bearer to admis.sion to all 
CSM home athletic contests for the 1990-91 
academic year. Individual game tickets are 
also available for the 1990 football season. 

For ticket information, call 273-3360, 
between B a.m. and 5 p.m., Monday 
through Friday. 

Goiden 1:00 
Golden 1:00 
Doane 1:00 
Goiden 1:00 
Golden 1:00 
Durango 1:00 
Golden 1:00 
Grand Junction 1:00 
Golden 1:00 
Golden 1:00 

1990 Oredigger VoUeyball Schedule 
Sept. 5 at Metro State 7:30 
Sept. 7 Colorado College 7:00 
Sept, 14 at UC-Colorado Springs Tourney 
Sept. 15 at UC-Colorado Springs Tourney 
Sept. 21 at Fort Lewis RMAC Tourney 
Sept. 22 at Fort Lewis RMAC Tourney 
Sept, 25 at Air Force 7:00 
Sept. 28 UC-Colorado Springs 7:00 
Sept. 29 Western State 10:00 
Oct. 1 Denver 7:00 
Oct. 5 at Western State 7:00 
Oct. 6 at Mesa State 3:00 
Oct. 9 Adams State 4:30 
Oct. 11 Fort I-ewis 7:00 
Oct, 13 St. Mary's (MN) at CC Tourney 
Oct. 13 Concordia (MN) at CC Tourney 
Oct. 19 at Fort Hays State RMAC Tourney 
Oct. 20 at Fort Hays State RMAC Tourney 
Oct, 22 al Southern Colorado 

Blaster (donkey logo) 

1990 CSM FOOTBALL TICKET ORDER FORM 

Date Opponent .$6 resei-ved $5 reserved $4 General $2 Childi-en 

Chairback Admission 12 & Over 

Sept. 1 Rocky Mountain . 

Sept. 8 Iriastings _^ — -— • 

Sept. 22 Michigan Tech . _ 

Oct. 6 We.stern State 

Oct, 20 Chadron State _ 

(Homecoming) 

Nov. 3 Adams Stale . 

Nov. 10 Colorado College . 

TOTAL TlCKirrS ORDERED ^ — 

ALL-SPORTS SEASON PASS: 
Please send me ____ all-sports passes at $50 each ($25 for CSM facuily and stafO 

TOTAL AMOUNT TNCLUDED _ _ _ _ _ 
My check is enclosed, made out to the CSM Athletic Department. Î leasc send tickets to; 

Name 

Mailing Address City State Zip 
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After leading the Advanced Materi­
als Instihite (AMI) to a 16-fold in­
crease in annual industry contribuUons 
during its first five years, Colorado 
School of Mines Research Professor 
Jerome Morse has retired as AMI 
director 

Morse, a CSM faculty member 
since 1976, was named director of 
AMI when the institute was ftjunded 
in 1984. AMI is a program of the Col­
orado Advanced Technology Institute, 
a state-funded effoit to foster univer­
sity/industry collaboration and eco­
nomic growth in Colorado. 

CSM Metallurgy Professor Bill 
Copeland took over as AMI head 
when Morse stepped down June 30. 

"Dr. Copeland has some very inter­
esting ideas, and will take the insti­
tute in new directions. He is the right 
man to take it over," Morse said. 

M o r s e 

TO Ret ire 

AS A M I D i r e c t o r 

Headquartered at CSM, AMI man­
ages ftjur research centers at Colo­
rado research universities. The cen­
ters are the Amorphous Materials 
Center and the Engineered Materials 
Processing Center located at CSM, 
the Polymeric Materials Center at Col­
orado State University and the Center 
for High-Speed Electronic Materials at 
the Univei'sity of Coloracki at Boulder. 
"We've been fortunate in developing 
good relations between the four 
schools and coordinating materials 
research activities," Morse said. "And 
we've had success in bringing indus­
try into the program." 

In the five years since AMI was 
founded, industiy investment in Col­
orado university research has 
jumped from $60,000 to more than 
$1 million armually. For each dollar 
of state funding provided to the pro­
gram, AMI has generated $7.50 from 
industry partners. 

Morse will remain active as a re­
search professor oi physics at CSM, 
where he teaches and manages a re­
search contract in superconductor 
technology. 

C S M P r o f e s s o r E m e r i t u s 

C h o s e n A A P G P r e s i d e n t - E l e c t 

Colcjrado School of Mines Professor 
Emeritus Robeit J, Weimer has been 
named president-elect oi the American 
Association of Petroieum Geologists. 

Weimer will take over as president­
elect July 1 and, after completing a one-
year term in that office, will assume 
the association presidency in 1991. 

Weimer, who has taught geokigy 
and geological engineering at CSM 
.since 1957, is highly respected in the 
field of resource exploration. He is a 

past recipient of numerous honors, in­
cluding the AAPG Sidney Powers 
Medal, the American Institute of Pro­
fessional Geologists' Ben H. Parker 
Medal and a University of Wyoming 
Distinguished Alumni Award. 

He has been awarded both the 
George R. Brown Medal and the Mines 
Medal by CSM. 

With a membership of more than 
35,000, the AAPG is the nation's largest 
geolcjgical organizaticjn. The asscjciation 

Placement Totals 88.5 Percent 
for 1989-90 BS Graduates 

The CSM Placement Office reports 
tiiat 88.5 percent, or 252 of 285 gradu­
ates, are placed as of May 29. This fig­
ure accounts for those who earned BS 
degrees from CSM over the 1989-90 
academic year. It also represents an 8 
percent increase over tlie number of 
1988-89 BS graduates who were placed 
this time last year 

"Placed" means that students have 
found jobs in industry or government, 
are in the militaiy, have entered gradu­
ate school, have returned home to a 
foreign country for employment, are 
not currently seeking a position, or are 
still k)oking ftjr empkiyment. 

Of the 1989-90 BS graduates, 64.6 per­
cent took entry-level jobs in industry 
(in 1988-89, 48.1 percent of the school's 
291 BS graduates accepted industiy 
positions), 2.5 percent accepted gov­
ernment jobs (2 percent), 3-2 percent 
entered the milltiuy (5.5 percent), 9-1 
percent will attend graduate schooi (10.3 
percent), 9-1 percent will return to their 
native countries (l4.8 percent), and 11.5 
percent are either not looking or still 
looking for employment (19-2 percent). 

Average starting salaries for BS gradu­
ates jumped from $30,553 in 1988-89 lo 
$33,197 this year, an 8.7 percent increase. 

Those who held a BS in mining 
were in strong demand this year; with 
15 interviews per shident. Chemical 
engineering graduates also had 15.5 in­
terviews per student, while mechanical 
engineering had 13-8 interviews per 
student, according to Placement Office 
reports. (See related story on page 5.) 

Robert J. Weimer 

is dedicated to die exploration for and 
production of mineral energy resources. 
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E s t a b l i s h e d a t C S M 

Colorado School of Mines has re­
ceived a $500,000 Boettcher Founda­
tion challenge grant to establish the 
Charles Boettcher Distinguished Chair, 
an endowed professorship in petrol­
eum geology. 

Under the terms of the grant, CSM 
has two years to raise $1 miiiion in ad­
dition ftinds, creating a total endow­
ment of $1.5 million in suppoit of the 
chair. The school has formed a com­
mittee of prominent alumni to help 
raise the nece,ssary revenue. 

The holder of the chair will teach 
and conduct research as part of the 
CSM Department of Geology and Geo­
logical Engineering, as well as partici­
pate in related CSM initiatives such as 
the Institute for Energy Resource Stud­

ies and the Center for Exploration Geo­
science Computing. 

Petroleum geology is a key discipline 
through which CSM can help American 
industry increase the efficiency of the 
expk̂ ration process and remain com­
petitive in die global energy market. 

"Colorado's petroleum industry will 
benefit from the ongoing research tliis 
enclcjwment will allow," said CSM Pres­
ident George Ansell. "There is a need 
in this countiy to significantly increase 
our ability to recover more petroleum 
from known fields and to discover new 
fields by more accurately predicting 
subsurface geology." 

Similar Boettcher grants were also 
recently awarded to Colomdo State 
University and the University of Den­

ver for endowed chairs at those institu­
tions. A Cok̂ radcj (organization dedi­
cated to supporting educational, cul-
mral and community institutions, the 
Boettcher Foundation has made contri­
butions in excess of $100 million since 
its founding in 1937. 

Boettcher Fcjundation hmds are in­
tended for use witliin the state of 
Colorado. 

"We believe endowed professorships 
encourage research and instruction that 
enhance Colorado's ability to compete 
in the global economy," said William 
A. Douglas, president and executive di­
rector of the foundation. "Investing in 
our universities results in renewed eco­
nomic vitality for Colorado." 

Mines Receives $3 Million 
Keck Foundation Grant 

The W.M. Keck Foundation recently pre­
sented Colorado School of Mines with the 
first installment of a three-year, $3 million 
grant to support the school's Center for Ex­
ploration Geoscience Computing. 

Eoundation representatives were at CSM 
June 27 to award a $1 miiiion check, to be 
used primarily for renovating the campus fa­
cilities tiiat will house the newly-established 
research center. 

Subsequent hmds to be provided by the 
foundation wiU include $1.5 miiiion to endow 
the W.M. Keck Foundation Distinguished 
Chair in Exploration Sdence, a permanent po­
sition for distinguished visiting professors, and 
$500,000 to support the center's initial re­
search and educational programs, 

The Center for Exploration Geoscience 
Computing was established in November 
1989, to combine CSM's expertise in the earth 
sciences with advanced computer technology 
provided by IBM. The center Is dedicated to 
fostering a modern, multidisciplinary ap­
proach to resource exploration. 

Oryx Energy Company of DaUas, Texas gave the Mines Petroleum 
Engineering Department a giJt of $12,000 as an unrestricted grant and 

$2,000for undergraduate scholarships. Making the presentation to 
Dr. Craig Van Kirk (right) isf.E. Qtm) Roberts, vice president of 

production. Also present from Oryx were Nancy Roberts Sahr '82, an 
operations engineer, and Philip T. Wall, director of production 

technology. (E. Glover photo) 
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Mineral Economics 
Department 
Presents Coulter 
and Risser Awards 

Dr. John Tilton (center) head of the Mineral Economics Deparlmeni presents Tony 
Church (left) and Richard Winters with plaques commemorating their mineral 

economics awards. (E. Glover photo) 

The Wilham Jesse 
ereated two years age? to honor the 
graduating student in JVIineral Eco­
nomics with the best academic record, 
was presented to Tony "Wayne Church 
for his outstanding performance in the 
Mineral Economics Executive Program. 
Church, who completed the demand­
ing 16 month program with a perfect 
4.0 average, works as a petroleum ex­
ploration geologist for the Chevron 
Corporation. He received $500 and a 
personal plaque. In addition, his name 
will be placed along with those of for­
mer recipients of the Coulter Award on 
a plaque that hangs in the depart­
ment's offices. 

Church received his undergraduate 
degree from Yale University in 1978. 
Before joining Chevron in 1981, he 
was a minerals exploration geologist 
with Kerr-McGee. He is married and 
has three children. 

Richard A. Winters has been selected 
by the faculty of the Mineral Eco­
nomics Department for the 1990 Risser 

Award. Winters was selected for his 
outstanding performance in the Min­
eral Eccjnomics Graduate Program, for 
his professional potential and promise, 
for his leadership, and for his demon­
strated ability to apply the principles of 
economics to the mineral industries. 

Winters entered the Mineral Eco­
nomics graduate program two years 
ago. A good example of the quality of 
his work is his project on gold prices 

that he wrote for Professor Thomas 
Kaufmarm. The paper, subsequently re­
vised and co-authored with Professor 
Kaufmann, has been published in the 
peer-reviewed journal Resources Policy. 
Winters served as the president of the 
graduate student association in mineral 
economics, and was recently re-elected 
to that position for next year. As the re­
cipient of this year's Risser Award, he 
received $300 and a plaque. 

To the classes of 1939, 1940 and 1941: 
An hour-long VHS tape was made of the 1939 football team reunion during Homecoming 1989, 

and another similarly long tape concerning Spring 1990 commencement reunion, where silver-on-
gold certificates were presented to members of the class of 1940, and Ralph Hennebach received an 
honorary PhD. Between the two reunions approximately 50 copies of tapes were mailed out to 
people who ordered them to review the activities, friends, and local scenes. Both of the reunions are 
now on one two-hour tape. 

Paul Fillo is making his copy of the reunions available to those who would have liked to have 
been there but couldn't make it. Consequently, if you are interested in borrowing the tape for a 
week and then sending it on to the next person, the Alumni Association will place your name on a 
list. The last name will be Paul Fillo, so he can get his tape back. You can make copies of this tape, 
but the original, and not the copy, must be sent on. To place your name on the circulation list, write 
CSM Alumni Association, P.O. Box 1410, Golden, Colorado 80402. 

In addition to d:ie recent reunions. Chuck Grimes '40 took a well-organized half hour movie in 
1940 of life at Mines; campus, classes, labs, 1939 football. Senior Day, Mesabi Senior Trip, and gradu­
ation. This has been transferred to another video tape, a copy of which would be sent around with 
the reunion tape. It is an invaluable review of "how we were", and shows the gleams in the eyes of 
those venturing on into life. 

If you would prefer, both tapes can be ordered for $25, or if you already have the reunion tape, 
the Grimes tape can be ordered for $12 from the Alumni Association. For more information call 
303/273-3295; or Toll free inside Colorado: 1-800/245-1060, outside Colorado: 1-800/446-9488. 
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S C I E N T I F I C 
G R A P H I C S 

A e m y t o e l iminate 5 0 R O T C u n i t s , 

The Army will close 50 ROTC units 
in 27 states, two in Colorado including 
Mines, as part of a broad plan to re­
duce the service. 

The closings, effective at the end of 
the 199O-9I academic year, will affect 
students at colleges and universities 
mostly in the Northeast and Midwest. 

G. Kim Wincup, the assistant Army 
secretary for manpower and reserve af­
fairs, said closing the Reserve Officers' 
Training Corps units was deemed nec­
essary in light of the Army's plan to cut 
its overall active-duty strength by 20 per­
cent over the next five years. 

Mines officials expressed keen disap­
pointment that their ROTC program was 
one of two in Colorado to get the ax. 
The other was at the University of 
Southern Colorado in Pueblo. 

Spokeswoman Gail Eallen said the 
School of Mines will ask the Army to 
review and reverse its decision to dis­
continue the prcjgram there. 

She pointed out that the school has 
had ROTC for 71 yeaî , longer than any 
other ccjUege or university in the state. 

"We are extremely disappointed," 
Eallen said. 

"It's clear that the Army based its de­
cision on sheer numbers rather than on 
the quality of the program. We hope to 
change their minds." 

This fall, there would be 75 students 
in the schooi's ROTC program. In 1980, 
the program had just 15 students. 

Wincup said he could not estimate 
how many cadets would be affected, 
but he said the Army's aim was to re­
duce the total number of graduating 
ROTC cadets to about 6,000 a year 
from about 7,800. 

After the 50 ROTC units are closed, 
the Aimiy will have 363 units left in 50 
states and the District of Columbia, 
Puerto Rico and Guam, 

Eleven units were closed earlier this 
year. 

Wincup said ROTC cadets who are 
in one of the units to be closed next 
year but not scheduled to graduate by 
then will be guaranteed a place in an­
other program only if they are on a 
scholarship. Non-scholarship cadets 
wishing to continue in a program will 
have to arrange their own transfers, he 
said. 

(Reprinted from The Denver Post, 
July 14, 1990.) 

The Mines ROTC unit was established in 
1919 and has operated without intemiption 
since that time. Mines ROTC has provided 
approximately 2,100 commissioned officeis 
to the Army Co)pi ofEngineeis and other 
technical branches of the Active Force, 
Army Reserve and Colorado National 
Guard during a period including World 
Warn, Koreaand Vietnam. Mines ROTC is 
one qf only eight Corps of Engineers affili­
ated programs in the United States. 

Alumni concerned over the scheduled 
closing of the ROTC program are urged to 
conlact their Congressional delegation. 

E N V I R O N M E N T A L 
EBASCO, Viflth its fuli spectrum of services, is ready to assist tine miriing 
industry to cost-effectiveiy cope v̂ t̂h its expanding regulatory 
responsibiiities. The expertise we offer in aii phases of i: .3tai and 
nonrrsetal mining inciudes 

• Engineering and Design 
• Construction Management 
• Mine Reclamation 
• Waste Management 
• Geohydrologic Investigations 
« Contamination Assessments 

Risk Assessments 
Environmental Studies 
Feasibility Studies 
Geophysical Investigations 
Remedial Design/Actions 
Environmental Audits 

EBASCO ENVIRONMENTAL 
143 Union Bouievard, Suite 1010, Lakewood, CO 80228-1824 

Piease direct inquiries to Ron Versaw, E.M., 1967 

.. . . 
-MM 

3D5D .J^ y HAMMDJJD LAKE 
- ™ p̂t-""/ INIRU5IVE 

\ CROSS SECTION A 

GRAPHER" accepls youi ASCII coramaot space delimileO liie ol up ID 32000 XY pairs. ViMi may conibine an unlimited number ol liles on each graph. Choose (rom five lypes ot error bats and six lypes ol besl-lil lines. Include auloraalic legends and unlimiled lexl. 

Q 

/'•••, .-''A 

vsJ 

M-^.-C:t^^^ 
'•, ,•• • ••, rifl4° ••. ^ 

6 25 so 7S 100 
Use any corabinalion ol linear and logailhrnic axes wiih aulonialic or user-specilied lies and laiieis. Tex! may contain superscripls, subscripts, anil mixed fonis Irom GRAPHER°"s compieie symbol library, induiting Grê  lellers anil special symbols. 

SURFER* creates contour plots Irom ywir dala quidiiy and easily. Vwi may specify contour label Irequency and lormal, ifiegulai omlouiinletvals, and dala posting Cboose a rectangular borda wiih lies and labels, or a user-ilefined shape 

SURFER" iels you display yraii data as a 3-0 suriace in petspeclive ot rMlhogiaptilc prQ]ection, rotated and tilled lo any ilairee or angle. Add ajes, pfeling and lilies lo your plots. Slack surfaces Iw Impressive resuils 

G R A P H E R ' " (PC Editor's Choice).. $ 1 9 9 
S U R F E R S (PC Edilor's Choice) . . . S 4 9 9 
Demo Disk $ 1 0 

F R E E B r o c h u r e 

G o a l iead give us a cal l . 
1-800-333-1 021 

or (303-279-1021 - f a x ; 303-279-0909) 

G O L D E N S O F T W A R E , i N C . 
807 14fh St.. Go lden , G O 80401 

Purchase orders are weicime for 
IBM-PC 
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Fantastic Golf 

Tournament Draws 

Record Crowd 

and Donations 

by Ed Warren '50 
Generai Chairman 

I would like to personally thanif every­

one who helped to plan and run the tour­

nament. Without the help and dedication of 

the golf coinmittee, tiie CSMAA staff and 

others, the tournament could not have been 

the tremendous success that it was. 

The golf committee consisted of co-chair­

man Art Meyer '50 along with Ned Davis '52, 

Ken Nickerson '48, Paul Owen 71, Jeff 

Rhodes '82, vSteve Sonnenl^erg '81, Eldon 

Briclde '66, Tim Hoops '79, Barth Whitham 

'79, Bob Todd '90 and Mary Jo Giddings. 

Our photographer was Mines Magazme edi­

tor Ellen Glover, and CSMAA President Jim 

Johnstone '48, with Mary Jo Giddings, 

worked the refreshment cart. All beverages 

were generously donated by Coors, 

Working the par-3 holes were my wife, 

Pat Warren, CSMAA staff members Judy Ar­

buclde, Kay Aiexander, Betty Myers, Corlee 

Art "20 handicap" Meyer made 
a smaU wager with Ed Warren 
that there would be 125 people 

at tbe golf luncheon. He later 
said what be meant to say was 

that there would be "at least" 
125people. Warren allowed this 
"slip ofthe tongue" and agreed 

to pay off the debt, however, the 
payoff bad to be in front ofthe 

Alumni staff so that Meyer 
could not claim it was never 

paid. See for yourself—all in 
foreign currency. 

Rutherford and Deborah Mooney. CSMAA 

Executive Director Norm Zehr assisted us 

greatly by extending the fuli support of tlie 

Alumni Association office to the effort. 

Patrons, hole sponsors, prize donors and 

other supporters of the tournament contii-

butcd tremendou.sly to the success of die 

1990 endeavor. AU of these exceptional peo­

ple and companies deserve our profound 

thanks and gratitude. 

Sis years ago at the first annual tourna­

ment, 63 golfers participated, and this year 

131 golfers signed up which was a 30 per­

cent increase from 1989 so we are experi­

encing quite a growth in popularity. Three 

flights of different handicaps were heid in 

order to distribute the awards in a more 

equitable manner. Blind drawings of tickets 

resulted in a number of participants receiv­

ing excellent prizes which had been do­

nated by a number of contributors. 

On a different note, a few playere have 

complained that certain golfers (and I use 

that term loosely) should !:>e in a separate 

"old men's flight" since they seem to be 

doddering to keep up with all of us young 

pups. The coiiunittee seems to be of the 

opinion that we could supply canes and 

wheelchairs or allow fi^ee mulligans for 

these few poor old decrepit golfers! A sur­

vey of participants is now underway to ad­

dress tliis problem which we hope will be 

solved by the year 2000. 

Again, thanlis to everyone invoived in this 

tournament which resulted in a record 

$6,376 for the CSM Aiumni Association Stu­

dent Financial Aid Program . . . which is Ihe 

real winner. See you next year. 

W E S E R V E M I N E R S 
(and have for over 5 years.) 

BUSINESS SOLUTIONS, INC 

17000 S. Golden Road • Golden, CO 80401 
(303)279-1868 • FAX 279-5305 

Frontier-Kemper 
Constructors, Inc. 

Heavy Civil & Mining Construction 

SHAR SiNKING 
RAiSE BORiNG TUNNELING 

MINE DEVELOPMENT 
GROUND FREEZING 

P.O. BOX 6548 
EVANSVILLE, IN ̂ 17719-0548 
812-426-2741 
TELEX 27-2141 FAX 812-428-0337 
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C S M A A S I X T H A N N U A L G O L F T O U R N A M E N T 

G r e a t S u c c e s s ! 

Winners of 
flight #7 with a 
score of 56 and 
14 under par 
were (left to 
right) Doug 
Carlson '84, Tim 
Hoops '79, Dave 
Cowan '71 and 
Tom Konrad '84. 
(photo by E. 
Glover) 

Following two days of rain and hail, 
beautiful sunny weather greeted the 
131 golfers participating in the Sixth 
Annual CSM Alumni Association golf 
tournament held May 31 at the Apple-
wood Golf Ccjurse In Golden. Tourna­
ment Chairman Ed Warren '50, proudly 
reports that a record high of $6,376.29 
wa.s raised for the CSMAA Student Fi­
nancial Aid Program—$2,100 more 
than last year! 

After the tournament was over, a barbecue 
was served and numerous oul\fiouliH\i 
door prizes were awarded. Mtkc uuunl^e, 
a golfer and hole sponsor with Colorado 
National Bank-Golden, was the winner of a 
season pass to the Intemationai at Castle 
Pines, (photo by M.J. Giddings) 

With a score of 63, flight #2 was won by (left to right) Dennis Gibson from SEC-
OROC, Bob Read '83, Bob Todd '90, and Pete Borer '80. (Photo by E. Glover) 

Coming in first in flight #5 and scoring a 62 were (left to 
right) Ken Tholstrom, Bruce Wright, Don Erickson and Don 
Valenti—one ofthe two teams sponsored by Summit DriUing 
Fluids. (Photo by E. Glover) 

Jim Johnstone '48 CSMAA President, and Ed Warren '50, 
tournament chairman, "admire" the tie of Art Meyer '50, 
tournament co-chairman. Johnstone had the important 

responsibility of driving around the golf course delivering 
liquid refreshments to att the golfers. AU beverages were 

compliments ofthe Coors Brewing Company. 
(Photo by M.J. Giddings) 
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A BIG T H A N K Y O U T O EVERYONE W H O PARTICIPATED 
in 

THE COLORADO SCHOOL OF MINES ALUMNI ASSOCIATION 
SIXTH ANNUAL GOLF TOURNAMENT 

held May 31, 1990 
TO HELP SUPPORT THE CSMAA FINANCIAL AID PROGRAM 

A SPECIAL RECOGNITION TO ALL OUR PATRONS, SPONSORS AND DONORS 
XXX TOURNAiMENT PATRONS XXX 

BASS ENTERPRISES - MIKE LANE 
GRAYBOL-PATTON COMPANY - M.S. PATTON, JR. '40, 

GUNDLE LINING SYS'l'EMS, INC. - HAL PASTNER 

XXX HOLE SPONSORS XXX 
AMERICAN MINE SERVICES, INC. 

ARDCO CORPORATION - EUGENE M, ARDELT 
BUCKLEY POWDER COMPANY 

COLORADO NATIONAL BANK-GOLDEN - MICHAEL R. GREUNKE 
DAMES & MOORE 

DENVER WEST HOLIDAY INN 
DUNBAR WELL SERVICE, INC., JOSEPH R. DUNBAR '56 

FiRST INTERSTATE BANK OF GOLDEN 
GROUND WATER SAMPLING, INC. 

J O H N P. LOCICRIDGE '52, PETROLEUM GEOLOGIST 
McLEMORE PUMP, INC. 
W, P. (BILL) MORRIS '32 

KAY & BILL MUELLER '40 
UNOCAL - D E A N LAUDEMAN '55 

XXX PRIZES AND DONATIONS XXX 
TED BENSON '33 

TME BRIARWOOD INN 
CSM RESIDENCE LIFE DEPARTMENT 
COLORADO MINING ASSOCIATION 

COLORADO NATIONAL BANK-GOLDEN - MICHAEL R. GREUNKE 
CONTINENTAL DIVIDE SALES 
COORS BREWING COMPANY 

CORE LAB 
DENVER MARRIOTT CITY CENTER 
DENVER MARRIOTT SOUTHEAST 

DENVER MARRIOTT WEST 
DOWELL SCHLUMBERGER 

FOSS COMPANY 
G O L D E N EAGLE RESTAURANT & SALOON 

THE INTERNATIONAL AT CASTLE PINES 
JOLLY RANCHER 

LANDMARK RECLAMATION 
LESHER ENGINEERING - CARL LESHER '61 

PLUMMER'S JEWELRY 
ROCKY MOUNTAIN ASSOCIATION OF GEOLOGISTS 

EARL SVENNINGSEN - GOLF PRO AT LAKEWOOD COUNTRY CLUB 
J O H N TRENCK - GOLF PRO AT PINEHURST COUNTRY CLUB 

DICK VAN HORN '47 

A SPECIAL H-LANK YOU TO COORS BREWING COMPANY EOR OUR UQUID REFRESHMENIS 
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CALENDAR 

August 9 

HOUSTON ALUMM—srr DOWN 
LUNCH, Galleria, W. Loop 11:30-12:30; 
$11; no speaker; RSVP 713/726-9477. 

August 11 

CSMAA BOARD OF DIRECTORS 
MEETING—Golden. Wiley Room/Ben 
Parker Student Center; coffee 8:00 a.m.; 
meeting 8:30 a.m. 

August 25 

DENVER AIUMNI NIGHT AmH THE 
DEIWER ZEPHYRS VS. IOWA CUBS 
(Chicago Cubs Farm Team) game time 
6:45 p.m.; resei-ved tickets $5.00; ($4.00 
if over 60 or under 14 years old); Free 
CSM pennant to first 20 alumni who 
make reservations. 

September 10 

DOWNTOWN DENVER ALUMNI-
BREAKFAST MEETING. Details to be 
announced; call Roger Hutson (BSc. 
Geol. '82) 303/292-2322 or Claudia Rebne 
(BSc. Geop. '84; MSc. Geop. '86) 
303/298-2720 for information. 
Speaker: Governor Roy Romer. 
Petroleum Club. 

September 13 

HOUSTON ALUMN^^UFFET 
LUNCH. At Houston Engineering and 
Scientific Society (HESS); 26l5 S. 
Fannin 11:30-12:30; $11; no speaker; 
RSVP 713/726-9477. 

September 23-26 

SOCIETY OF PETROLEUM ENGINEERS 
ANNUAL MEETING, New Orleans, 
Louisiana—-Hilton Hotel. CSMAA 
alumni breakfast; Tuesday, Sept. 25, 
6:45 a.m.-8:15 a.m.; $15; Speaken Dn 
Craig Van Kirk, CSM Petroleum 
Engineering Department Head. 

September 23-26 

AMC MINING CONVENTION '90, 
New Orleans, Louisiana—Fairmont 
Hotel. CSMAA Alumni Breakfast, Wed­
nesday, Sept. 26, 7:30 a.iiQ.-9:00 a.m.; $14; 
Fairmont Hotel, The Wildcatter Room; 
RSVP Alumni Office. 

September 23-26 

SOCIETY OF EXPLORATION GEO­
PHYSICISTS ANNUAL EXPOSITION, 
San Francisco, California. Details of 
alumni function to be announced. 
Speaker: Dr. Phil Romig, CSM Geo­
physics Department Head. 

September 23-28 

ORE DEPOSITS AND APPLIED VOL-
CANOLOGY SEMINAR, San Juan Moun­
tains, Colorado. Presented by Cmson 
and Pansze, Geologists, in conjunction 
with CSMAA. For additional informa­
tion call Art Pansze 303/279-0172 (FAX 
303/278-3461). 

October 9 

OKLAHOMA CITY ALUMNI-BREAK­
FAST MEETING, Fifth Season Inn 7:00 
a.m.; for information contact Greg Staff 
(BSc, CFR 73), 405/848-9750. 

October 10 

DENVER WEST ALUMN^^BREAK-
FAST MEETING, Sheraton Hotel, 360 
Union Boulevard. Breakfast buffet 6:30 
a.m.; program 7:00 a.m.; $8.00. Speaker: 
Fritz Brennecke, retired CSM Athletic 
Director. For information call Section 
Coordinator Dan Witkowsky, (Met. E. '66) 
303/236-5202. 

October 19 

CSMAA BOARD OF DIRECTORS 
MEETING, Golden. Middieton Room 
in the Ben Parker Student Center, 
8:00 a.m. 

October 20 

HOMECOMING, Golden. 1:00 p.m. 
iVUNES vs. Chadron State (Nebraska). 
Tailgate picnic after parade; after game 
reception. 

November 

SOUTHEAST DENVER ALUMNI. 
Speaker: Dr. Frank Schowengerdt, CSM 
Vice President of Academic Affairs. De­
tails to be confirmed later; Section Co­
ordinator Noelle Sears (BSc. Eng. '86). 

December 4 

DENVER SECTION HOLIDAY PARTY, 
Denver Athletic Club. Speaker: Marv 
Kay (E.M. '63), CSM head football 
coach; assistant athletic director; mayor 
of Golden. Cash bar 11:15 a.m; lunch 
12:00; RSVP Alumni Office. 

December 5- 7 

NORTHWEST MINING ASSOCLmON 
CONVENTION, Sheraton-Spokane, 
Washington. Alumni Breakfast Friday 
Dec. 7, 7:00 a.m. 

December 13 

CSMAA BANQUET FOR GRADUATING 
SENIORS, Green Center. Social Hour, 
6 p.m.; Dinner 7 p.m. 

1991 

January 9 

DENVER WEST ALUMN l̂̂ BREAK-
FAST MEETEVG, Sheraton Hotel, 360 
Union Boulevard. Breakfast buffet 6:30 
a.m,; program 7:00 a.m.; $8.00. 
Speaker: Dr. George Krauss, Director 
of CSM Advance Steel Processing and 
Research Center; for information call 
Section Coordinator Dan Witkowsky, 
(Met E. '66), 303/236-5202, 
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February 25-28 

1991 ANNUAL MEETING OF THE 
SOCIETV FOR MINING, JMETALLURGY, 
AND EXPLORATION—Denver, Colo­
rado. For more information call 
303/973-9550. 

ApHl 10 

DENVER WEST ALUMN̂BREAKFAST 
MEETING, Sheraton Hotel, 360 Union 
Boulevard. Breakfast buffet 6:30 a.m.; 
program 7:00 a.m.; $8.00. Speaker: Dr, 
Eul-Soo Pang, Head of Global Systems 
and Cultures Department and Director 
of CSM International Tn.stitute; for infor­
mation call Section Ccx̂ rdlnator Dan 
Witkowsky, (Met. E. '66), 303/236-5202. 

May 1-3 

MINE QUEST—DIVERSIFICATION 
FOR THE 90's, the Pacific Northwest 
Metals & Minerals Conference, hosted 
by the Columbia section AIME-SME, 
Spokane, Washington. For more infor­
mation contact: Jack J. Satkoski, 
509/353-2711. 

May 8-11 

COMMENCEMENT/SPRING 
REUNION WEEKEND, Golden. A spe­
cial invitation to the classes of 1981, 
1976, 1971,1966,1961,1956,1951,1946, 
1941, 1936 and 1931; many events 
scheduled including Senior Banquet 
May 9; Commencement and Reunion 
Class Dinnei-s May 10; All Alumni 
Banquet May 11. 

June 16-18 

15TH INTERNATIONAL PRECIOUS 
METALS CONFERENCE—The Registry 
Resort, Naples, Florida Theme is Pre­
cious Metals in a Changing World— 
Political, Environmental, Technological. 
Vor more information contact 215/ 
395-9700. 

FOR RESERVATIONS AND 
ADDITIONAL INFORMATION, CALL 
303/273-3290 OR 303/273-3295, OR, 
OUTSIDE COLORADO, CALL 1/800-
446-9488, ext, 3290 or 3295. 
34 

B A N K I N G 
THE WAY 

YOU ALWAYS 
WANTED IT 

• Cash Checks Throughout the Country! 
• Quick Loan Decisions 

• Your Canceiled Checks Sent Each lillonth! 

First I n t e r s t a t e Bank 
FIrat Intentalt Bink 
of Qoltfan, N.A. 
11̂ 1 Jackson Street 
Golden, Colorado B0401 
(303) 2794663 
Fax: Sre-IBCM 

Firti Intarttita Bank 
or Waitminalar, N.A. 
10001 Wadsworth Parkway 
Westminster, Colorado SOOZO 
{303} 496-7317 
Fax: 4654408 

FInt mtvntata Bank 
ot Cantannlal, N.A. 
Federal at Belleview 
EnQlewood, Colorado 80110 
(303) 79S-Eee5 
Fax; 765-8232 

Pint Intaralat* Bank 
ot Arvada, N.A. 

West 52nd Ave, 
An/ada, Colorado 80002 
(303] 4264252 
Fax: 4234404 

Member FDIC 

AMC Mining Convention'90 

MARK YOUR 

CALENDAR: 

September 23-26 

For further information: 
American Mining Congress 
Suite 300,1920 N St., N,W, 
Washington, DC 20036 
Tel: 202/861-2800 
Fax: 202/861-7535 
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ALUMNI UPDATES 

50s 

'53 Paul D. Hinrichs, Geol. E. 
is senior geologist for BWAB, Inc. in 
Denver, Colorado. G.H. (Jerry) Bryant, 
E.M. has been nominated as one of the 
Mining Men of the Century in Wyoming 
and will be remembered in the Wyom­
ing Mineral Magazine, August, 1990 
during Mining Month, as proclaimed by 
Governcir Mike Sullivan, Bryant, witli 
longtime associates from Rampart Ven­
tures, is now exploring through Helena 
Gold Co. precious metal propeities in 
Montana and over the West, which are 
suitable for leach-method production. 

60s 
'64 Stephen D. Chesebro', P.E. 

has been named president and ceo of 
Tenneco Gas, a subsidiary of Houston-
based Tenneco Incorporated, 

^ • m 

Stephen Chesebro', '64 

'65 John A. Turley, P.E. is manager/ 
worldwide driliing for Marathon Oil Co. 
in Houston, Texas, 

'67 Kenneth A. Miller, Geop. E. is 
a consulting ge()physicist for Amerada 
Hess in Texas. 

'68 Albert (Ted) Seep, Met. E. is 
principal process engineer for M-K 
Environmental Services in Denver, 

'69 Peter S. Wyckoff, E.M. is pro­
ject manager for Pinckneyville Mining 
Co, in Pinckneyville, Illinois. Alfetair 
H. Montgomery, MSc. Met. is project 
manager for Canonie Environmental in 
Denver, Samuel B. Clifford, GeoL E. 
is principal engineer for Westinghouse 
Hanford Co. in Richland, Washington, 

Todd Brown, ' 65 

Todd A. Brown, Met E. is vice presi­
dent/quality for Metal Container Group 
in Sunset Hills, Missouri, 

70s 
'70 Stephen A. Onorofskie, E.M. 

and MSc. Min. '71 is mine manager 
for Eagle Gypsum Mine in Eagle, Colo­
racio. Gary D. Miller, Geol. E. Is a joint 
interest coordinator for Pennzoil in 
Houston, Texas, Thomas M. Monchak, 
Math. E. and iVISc. Math, is project man­
ager for Daniel, Marm, Johnson & Men­
denhall in Scottsdale, Arizona. Craig 
Horner, BSc. Pet. is an cjrthodontist in 
Littleton, Colorado. Craig and his wife, 
Marianne, a clinical instructor in the 
undergraduate School of Nursing, Uni­
versity of C{)lorado, returned July 1 
from attending the US-USSR Emerging 
Leaders Summit, sponsored by the 
American Center for International Lead­
ership. The Horners, delegates to the 
Medicine and Health Care Commission, 
attended conferences in Minsk, Sochi 
and Mosccjw. Richard J. Kehmeier, 
BSc. Geol. and MSc. Geol. '73 is man­
ager of exploration for Atlas Corpora­
tion in Denver. B. Willmm Distel, 
Geol. E. is a geotechnician for Wood­
ward-Clyde Consultants in Glenwood 
Springs, Colorado. 

'71 Robert F. Reiner, BSc. Pet. is 
drilling superintendent for Wexpro Co, 
in Rock Springs, Wyoming, 

'72 Dean Willis, BSc. Math, is man­
ager/mining systems for Mincom USA, 
Inc, in Denver, 

'74 Murray M. Aitken, BSc. Min. 
is operations coordinator for Roadway 

Seivices, Inc, in Marysviile, Washington, 
Stanley E. Knaus, BSc. Met. and MSc. 
Met. '75 is senior engineer/environ­
mental waste department of Westing­
house in Richland, Washington. Wayne 
A. Sadik, BSc. Geol. is manager/envi­
ronmental compliance for American 
Ref-fuel Co, in Texas. 

'75 Keith R. Brownlee, BSc. Geop. 
is director of resource planning for the 
Arco Corporation In Los Angeles, 
California, 

'76 Jeffery J. Manion, BSc. Met. is 
general manager for A-Tek in Brainerd, 
Minnesota, 

'77 David G. Winslow, BSc. Met. is 
engineer/owner of Winslow Resources, 
Inc. in Golden, Colorado. Ciaudio D. 
Manzolillo, MSc. Geol. is regicmal 

ciaudio D. Manzolillo, '77 

geologic manager/ELAFE region for 
Amoco in Houston, Texas, 

'78 Daniel J. Morehouse, BSc. Min. 
is mine production superintendent for 
IMC Feitilizer, Inc, in Carslbad, New 
Mexico, Paul R. Millet, BSc. Met. and 
MSc. Met. '81 is senior metallurgical 
engineer for Waste-Tech Services, Inc. 
in Golden. Jeffrey J.Johnson, BSc. 
CPR and MSc. CPR '81 is production 
facilities engineer for South Pacific 
Chevron Company in Brisbane, Queens­
land, Australia, John M. Herr, BSc. Met. 
is a consukant with Tennessee Associates 
in Alcoa, Tennessee. 

'79 Michaa A. Smith, BSc. Met. is 
a process development engineer for ICI 
Advanced Materials in Tempe, Arizona, 
Susan M. Howarth, BSc. Math., M. 
Eng. Pet. '84 and PhD. Pet. '87 is a se 
nior member of the technical staff of 
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Sandia National Laboratories in Albu­
querque, New Mexico. GlenT. Luther, 
BSc, Min. is mine manager/Cham-
pagne Mine for Idaho Gold Corporation 
in Arco, Idaho. Nathan A. Barton, 
BSc. B.E. joined the hrni of Kandaras 
Consulting, Inc., of Rapid City, South 
Dakota this past July, hie completed 
over eleven years on active duty with 
the Corps of Engineers, most recently 
as the executive officer of the Fort Riley 
Directorate of Engineering and Housing. 
Karl A. Hartman, BSc. iVIin. is a mine 
engineer for Termeco in Rock Springs, 
Wyoming. Leslie V. (Puttuck) Pagds, 
BSc. Min, is manager/strategic planning 
for Transco Energy Co. in Houston, 
Texas. Bradford J. Bends, BSc. Min. 
is senior consultant for KPMG Peat 
Marwick in Wa.shington, D.C. 

80s 
'80 Michael J. Bogenreif, BSc. 

Min. is production depaitment man­
ager for Ball Metal Container Division 
in Williamsburg, Virginia. Kent Jenk­
ins, BSc. Geol. is working for Coio­
rado Silica Sand Inc. in Colorado 
Springs, Colorado as the manager of 
environmental and technical sales. 

'81 Joanna (Sixta) Zernell, BSc. 
Geop. is a student at the University 
of Alaska/Anchorage. Mercedes A. 
Murillo, BSc. Geol, is an environmen­
tal scienhst for Los Angeles County San­
itation Districts in Whittier, California. 
Donald R. Ledbetter, BSc. Min. has 
been promoted to detective with the 
Seattle Police Department/accident in­
vestigation squad of the criminal inves­
tigation division. He will investigate 
felony traffic crimes such as vehicular 
homicide and vehicular assault, as well 
as investigating/reconstructing serious 
injury accidents. "Strange but true— 
I'm doing a lot more math, physics, 
and drafting in this job than I ever 
did when I was an 'engineer.' Luckily 
I kept all my textbooks and notes," re­
ported Ledbetter. Kenneth A. Giese, 
Jr., BSc. CPR is an advanced engineer 
with Westinghouse Hanford Co. in Rich­
land, Washington. Dennis N, Genty, 
BSc. CPR is assistant vice president/ 
corporate finance for Hanifen Imhoff 
in Denver. David O. Freienmuth, 
BSc. Min. is an account representative 
for Teleco Oilfield Services in New Or­
leans, Louisiana. Charles J. Vasilius, 

BSc. Met. is an attorney with Baum & 
Gustafson PC specializing in natural re­
source law, Daniel J. Cornette, BSc. 
Min. is senior engineer with Cypnis 
Bagdad Copper Co. in Wickenburg, 
Arizona. Christopher M. Nyikos, 
BSc. Min, is prtjject engineer for Arco 
C()al/West Elk in Paonia, Colorado. 

'82 William R. Peters, BSc. Pet. 
is an investment stockbroker for Piper 
Jaffray in Missoula, Montana. Roger L. 
Hutson, BSc, Geol. is explĉ ration 
manager for Basin Exploration in Den­
ver, Colorado. Judith L. BoBs, BSc. 
Min, is a graduate student/environ­
mental science engineering ecology at 
Colorado School of Mines. Lisa Weeks, 
BSc, Geol. has accepted a pcxsition as 
the geologist for Baytech Incorporated 
in Midland, Texas. She would also like 
to announce the November 17th birth 
of their daughter, Elisabeth Ann. 

Thomas Young, '83 

'83 Thomas P, Young, BSc. Min. 
is project engineer for Landmark Re­
clamation in Denver. Tom Nickoloff, 
^c . Geop. has been promoted to chief 
geophysicist of Permian Exploration 
Corporation in Roswell, New Mexico. 
Erick H, Matheson, BSc. Min, is a 
mining engineer for Newmont Gold Co. 
in Carlin, Nevada. Glenn D. Weller, 
BSc. CPR is a malhemahcal statistician 
for the U.S. Bureau of the Census in 
Washington, D.C. 

'84 Frank E. Gibbs, BSc. Met. 
is manager/physical metailurgy for 
EG&G, Inc./Rocky Flats in Golden, 
Ronald W. Van Zandt, BSc. CPR is 
a staff engineer for Conoco in Ponca 
City, Oklahoma. Karen G. Ostrander 
Krug, BSc. Pet, received her law de­
gree from Lewis & Clark College of 
Law. She is now working as an attor­

ney/natural resources for Welborn, 
Dufford, Brown & Tooley in Denver, 
Colorado. Thomas E. Konrad, BSc. 
Pet. has been promoted to district 
engineer/Rocky Mountain region by 
Conoco and is working in Denver. 

'85 David P. Ballode, BSc. Geop. is 
an engineer for Centennial Engineering 
in Airata, Caiifomia. Craig W, i^uti-
ola, BSc. Min, is an engineer/Trona 
Plant operation for FMC in Green 
River, Wyoming. Mark A. Odell, BSc. 
Min. is a mine engineer for Nevada 
Goldfields In Austin, Nevada. 

'86 George G. Conger, Jr., BSc. 
Min, is senior mine engineer for New­
mont Gold Co. in Carlin, Nevada. Mar­
garet (Peggy) Brannigan, BSc. CPR 
was maiTied to Gaiy Christie May 25, 
1990 in Toledo, Ohio. They took a 
honeym<x5n cruise to Alaska. David A. 
Raich, BSc. Min. is an estimator for 
Ohbayashi Ccirp. in San Francisco, Cali­
fornia. Pasquale Riggi, BSc. Pet. is 
reservoir engineer for Shell Oil Co. in 
Bakersfield, California. TocklA. Carter, 
BSc. Math, is programmer/analyst for 
BASF/chemical division in Ypsilanti, 
Michigan. Adam T. Harvey, BSc, Phy. 
is sonar officer in tiie U.S. Navy aboard 
the USS Topeka SSN 754. David M. 
Wheeler, MSc. Geol. is a geologist 
for Ensign Oil & Gas, Inc. in Denver. 
Lance O. Hayne, MSc. Min. Econ. is 
a processing geophysicist with Western 
Geĉ physical in Denver. 

'87 Mary Spaid, BSc. CPR is a 
process engineer for Chevron USA in 
Philadelphia, Pennsylvania, MarkJ. 
Ollweiler, BSc. Eng. is product engi­
neer for Denver Equipment Co. in 
Colorado Springs, Colorado. Dominic 
J. Ricotta, BSc. CPR is an associate at­
torney for Holme Roberts & Owen in 
Denver. MarkJ. VanarelU, GeoL E. is 
a hydrogeologlst for Clayton Environ­
mental Consultant Corp. in Edison, 
New Jersey. Mike C. Wood, BSc. Pet. 
is an engineer 2 for Union Pacific Re-
sources/Midcontinent District in Fort 
Worth, Texas. 

'88 Larry A. Quirk, BSc. Pet. is a ju 
nior engineer with Waste-Tech Services 
inc. in Golden. Larry and Jo Elizabeth 
Wisehart are planning a Saturday, Au­
gust 11, wedding at St. Joseph's Catho-
hc Church in Golden. Stephanie QiM) 
Vincent, BSc. CPR is a systems engi­
neer for Lummus Crest in Houston, 
Texas. 
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'89 William R. Arnold, BSc. Pet. is 
a petroleum engineer with Santos Oil 
Co. in North Adelaide, Soiitli Australia, 
Paul M. Veatch, BSc, CPR is produc­
tion foreman for Arco OU & Gas in 
Texas. Shun-Ping Chau, BSc. Geol. 
is a junior engineer with Estox, Inc. in 
Lakewood, Colorado. Joseph B. Hef-
fernan, BSc. Min. has joined Sir Wil­
liam Halcrow and Partners, Scotland as 
a geotechnicai engineer. Kathleen M. 
Kelleher, BSc. Min. is an assistant sec­
tion foreman/Powhatan 4 Mine for 
Consolidation Coal Co. in Claiington, 
Ohio. Paul R. Williams, BSc. Pet. is 
staff engineer for Giant Exploration & 
Production Co. in Farmington, New 
Mexico. 

90s 
'90 Jason D. Brockel, BSc. Eng. is 

a project engineer for Koch Industries 
in Billings, Montana, 

An open letter to Mines 
military men and women. 

At a recent party in the remote village 
of Marmweiler-Colln, Federal Republic 
of Germany, I ran Into no less than 
three other Mines graduates. As the beer 
flowed (to include Coors if you can be­
lieve that), we began to reminisce about 
the Ace Pligh, Physics 211, E-Days, and 
the whereaboLSts of other recent mili­
taiy alumni. The military Is a close-knit 
organization much akin to the Mines 
experience, and what we found was 
that we had mn into many fellow Min­
ers serving throughout the world. Just 
to update you on their varied last known 
locations: 

MAJ Jason Hauck, BSc. B.E. 1977, 
is in Liberia, Africa as a military attache 
(what timing with the rebels!?), CPT Jay 
Mallery, BSc. Min. 1983, CPT Dave 
Smisek, BSc. Min. 1983 and LT Todd 
Wang, BSc. GeoL 1986, are all in the 
43rd Engineer Combat Battalion (Hv) 
at Fort Benning, Georgia having worked 
on projects in Costa Rica, Htmduras 
and Bolivia, MAJ Casey Ross, BSc. 
Geop. 1977, was last seen at Fort Bel­
voir as an instrnctor. He chose to be 
the Advanced Course team chief for 
not only himself, but for CPT Gary 

Pease, BSc. GeoL 1983, and CPT Dave 
Goddard, BSc. Min. 1983- At one time 
the majority of the engineering instme­
tors at Fort Belvoir were from Mines. 

CPT Gary Pease is in Karlsmhe, 
Germany, having last successfully built 
a large range at Grafenwohr, CPT Dave 
Goddard is at Fort Carson, Colorado, 
with the 4th Engineer Combat Battalion, 
CPT Jerry Olsen, BSc. GeoL 1984, is 
also at Fort Carson, Colorado, with the 
52nd Engineer Combat Battalion (Hv) 
and is about to head off to advanced 
civil schooling. CPT John and Mrs. 
Veronica Rovero, BSc. B.E. (respec­
tively), are in Turkey working for the 
Corps of Engineers. CPT Mike Curto, 
BSc. Met. 1983, is a commander in 
Korea with an ordnance company. LT 
Orlinda Marquez, BSc, Geop. 1987, 
is in Baumholder, Germany. LT Laura 
Mandery, BSc. Min. 1987, is in Karls­
ruhe, Germany. LT John Wood, BSc. 
Eng. 1985, is in Stuttgart, Germany. 

LT Joe Gance, BSc. Math. 1986, is 
near Mainz, Germany and about ready 
to head off to flight school, LT Bernie 
Jene, BSc. Met, 1987, and LT Karl 
Gonzalez, BSc. Eng. 1988, are both 
near Munchweiler-CoUn working to­
ward this summer's removal of chemi­
cal weapons in Germany and hosting 
some great parties I might add. Several 
former Military Science Department pro­
fessors are also in Germany although 
they're about ready to rotate: MAJ Dave 
Schnabel (94th Engineers, Darmstadt), 
MAJ Larry Hartman (Karisruhe) and 
MAJ Chuck Foster (Zweibrucken), 

With so many graduates serving in 
such diverse areas, the Coloradcj School 
of Mines is continuing t() earn quite a 
reputation. Should Congress ever con­
sider disbanding the ROTC program at 
Mines, this effort should be fought vig­
orously, (See page 29.) Mines past and 
present produces a unique breed of 
soldier, sailor, Marine and airman 
mostly serving in critical engineer re­
lated positions. 

If you're ever passing through Darm­
stadt (near Frankfurt), I extend an 
open invitation to swap a few war sto­
ries over some of Germany's best beer 
(or Coors). 

Jeffrey P. Lee, BSc, Geop, 1984 
Captain, U,S, Army 
use 94th Engineer Combat Battalion (Hv) 
APO NY.09175 

KNUTSON, 
BRIGHTWELL 

& 
REEVES, RC. 

A T T O R N E Y S 
A T L A W 

1200 Hudson's Bay Centre 
1600 Stout Street 

Denver, Colorado 80202-3133 

Rodney D. Knutson 
Thomas P. Brightwell 

George E. Reeves 
Kenneth R. Oldham 

Howard R. Hertzberg 

(303) 825-6000 
Fax: (303) 825-8537 

Mining, Oil & Gas, 
Corporate and 

Environmental Law 

Finally, A reliable, 
easy way to put 

documents in escrow. 

Escrow Services for the 
Mineral Industry! 

We Escrow Deeds, 
Assignments, and Other 

Important Documents 

MINERAL 
ESCROW 

COMPANY, INC. 

Suite 1200 
1600 Stout Street 

Denver, C O 80202-3133 

(303) 892-1733 
Fax: (303) 825-8537 

Fees and further information 
upon requent 
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IN MEMORIAM 

Mines Magazine wonld like to ex­
press the condolences of the Colorado 
School of Mines Alumni Association 
staff and directors to the families and 
friends of the following alumni. Unfor­
tunately, we do not have much infor­
mation on the following individuals. If 
you have more informatics please 
write to the editor. 

Charles N. Bellm, E.iM. '34, of Mor­
ristown, New Jersey, died Febmary 5, 
1990. 

Charles S. Knox, Associate 1927, 
of Denver, Colorado, died August 1988, 

John Reddin, E.M. '24, of Albu 
querque, New Mexico, died October 26, 
1989. 

Norman Whitmore, E.M. '26, of 
Los Angeles, Caiifomia, died March 31, 
1990. He is survived by two sisters, two 
daughters and three grandchildren. 

Charles V. Rice, E.M. '28, of Hyde 
Park, Vermont, died May 11, 1989. 

William A. McLaughlin, P,E. '27, of 
Wheat Î idge, Colorado, died May 6, 
1990. He is suivived by his wife, Martha; 
a son, William L. of Wheat Ridge; a 
daughter, Nancy Brooks of Littleton, 
Colorado; and three grandchildren. 

JohnR. Wagner, Jr., E.M. '40, of 
Colorado, died April 10, 1988. 

Nicholas N. Kohanowsky, Jr., 
GeoX E. '32, address unlmown, has died. 

John E. Bowenkamp, E.M. '32, of 
Sun City We.st, Arizona, date of death 
unknown. 

George Pimentel 
George Pimentel, professor of chem­

istry at UC Berkeley and former direc­
tor of Lawrence Berkeley Laboratory's 
(LBL) Chemical Biodynamics Division, 
died in his Kensington, California home 
June 18, 1989 of cancer, He was 67 
years old. 

During the 40 years of his illustrious 
career at Berkeley, Pimentel earned ac­
claim as one of the world's pre-eminent 
researchers In chemistry. His titles have 
included dii-ector of UC Berkeley's Lab­
oratory of Chemical Biodynamics and 
president of the American Chemical So­
ciety. He was a member of the National 
Academy of Sciences and an honorary 
member of the Royal Institution of Great 
Britain. 

Dr. George Pimetitel 

He received an honorary degree from 
CSM in 1987. 

Born in Rolinda, California, on May 2, 
1922, Pimentel was the son of a build­
ing contractor whose schooling ended 
at the third grade. 

"My father was an enormous encour­
agement," Pimentel once said. "He used 
to say that if tliere's anytliing you should 
do it's get a good education so you dcm't 
have to work with your hands iike me." 

Pimentel's father also encouraged his 
sons to tinker with tools, and this will­
ingness to tinker became a hallmark of 
the chemist's career. 

Credited with more than 200 scien­
tific publications and eight scientific 
books, Pimentel is probably best known 
by his peers for the discoveiy and de­
velopment of chemical lasers to smdy 
the dynamics of chemical reactions and 
for his development of an important 
technique for infrared spectroscopy 
called "matrix isolation," which made 
possible the analysis of short-lived re­
active molecules. His pkmeering work 
with infrared spectroscopy led to the 
instrumentation aboard the Mariner 6 
and 7 flights to Mars that revealed the 
unlikelihood of life on the "red planet." 

Among the many honors Pimentel 
received for his scientific contributions 
were the National Medal of Science 
(1983), the nation's higliest science award; 
the Priestley Medal (1989), which is the 
highest award in chemistry; the Wolf 
Prize in Chemistiy (1983), and the 
Roben A, Welch Award (1986). 

Pimentel was also distinguished for 
his public service and his contributions 
to educarion. He served as director of 
the National Science Foundation from 

1977 to 1980. In 1983, he headed a 
joint project of the National Academy 
of Sciences and the National Research 
Council to produce a cĉ mprehensive 
appraisal of chemistry in the United 
States. Published in 1985 as Opportuni­
ties in Chemistiy, the b<)ok became 
known as the "Pimentel Report." 

Working with his daughter, Janice 
Coonrod-Ferguson, a high school 
chemistry teacher, Pimentel put out a 
version of this report geared to stu­
dents, entitled OppoHunities in Chem­
istiy: Today and Tomorroiv. He felt this 
second version could be even more im­
portant than the original if it influenced 
young people to think about chemistiy. 

Pimentel won thc University of Cali­
fornia's Outstanding Teacher Award in 
1968 and two national teaching citations 
in 1970. 

Pimentel is survived by his wife, 
Jeanne; a brother, three daughters, a 
stepdaughter, a stepson, and five 
grandchildren. 

The family suggests that contributions 
in his memoiy be made to the UC Ber­
keley Foundation. Contributions will 
be used tc) help establish a laboratory 
in his name. 

(From Cwrenis, June 23, 1989.) 

Albert Dugger 

Albert L. Dugger 
Albeit L. Dugger of Grapevine, Texas 

died May 22, 1990 following a heart at­
tack. He was 57. Dugger was bom in 
Bridgeport, Nebraska May 3, 1933- He 
received a degree in metallurgical engi­
neering in i960 from Mines. He seived 
in the Marine Corps and was honorably 
discharged November 1956. 

Dugger spent most of his career in 
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public works including seivice as a 
highway project engineer with the Col­
orado Highway Department (1965-1970); 
assistant construction engineer for the 
city of Fort Worth; city engineer for thc 
cities of Weatherford, Greenville and 
Azle, Texas; and city administrator and 
city engineer for jushn, Texas. 

He is suivived by his mother, Mar­
jorie Dugger of Gering, Nebraska; two 
brothers, jeny Dugger of Blueheld, 
West Virginia, and Robert Dugger (Met. 
E. '61) of Cambridge, Ohio; four sons, 
Alan Dugger of Azle, Texas; Mark Dug­
ger, Neil Riva and Paul Riva, all of Cali­
fornia; and three grandchildren. 

AUan Loleit 
Allan Loleit, Geol. E, '50, 66, of 

Farmington, New Mexico, died Thurs­
day, April 26, 1990. He was born De­
cember 6, 1923, at Cleveland, Ohkx 
Loleit retired from El Paso Natural Gas 
Co. in 1984. He served with the U.S. 
Aimy in Worid War 11 in the European 
campaign, was a prisoner of war in 
Germany, and was awarded a Puiplc 
Heart, 

Mr. Lcjleit graduated from the Colo­
rado School of Mines in 1950, and 
married Joan Wade in 1952. She pre­
ceded him in death in August 1983. 

He was an avid stamp collector, 
Survivcjrs include three sons, Jeny 

Loleit and wife Vangie of Tempe, Ari­
zona, John Loleit of Santa Fe, New 
Mexico and Jim Loleit of Farmington; 
two daughters, Jeanette Loleit, and 
Joanne Roberts and husband DeWayne, 
both of Farmington; and six grand-
cliildren, 

Robert W. Patton 
Robert W. Patton, RE. 1949, died 

October 20, 1989, near his vacation 
home on Grand Lake in Oklahoma, 

Bob was born in Wichita, Kansas 
and lived and worked there most of 
his life. He served as a navigatĉ r in the 
Air Force during Worid War II. After re­
ceiving his degree from Mines, he ob­
tained a graduate degree in geology at 
Wichita State University. In 1950, he 
was married to Elinor L. Margrave of 
Wichita. For many years he was em­
ployed by Clinton Oil Company and in 
1976 became vice president of Stelbar 
Oil Corporation in Wichita. 

Tliroughout his career. Bob was dedi­
cated to excellence in his profession 

and was grcafly admired by his associ­
ates. He was a member of the Kansas 
Independent Oil and Gas Associatkm, 
The Peti-oleum Club and the Wichita 
Country Club. Bob was a serious gar­
dener and fisherman. 

He is survived by his wife, Elinor; 
his mother, Nettie Patkm of Newton, 
Kansas; two daughters, Susan Bcmesio 
of Dallas and Sally Croonenberghs of 
Golden, Colorado; and a son, Steven 
Patton, who lives in Wisconsin. 

Kennith Schultz 

Kennith Schultz 
Kennith Schultz, 86, of Amarillo, 

Texas, died Friday, June 22, 1990. 
Schultz, a native of Denver, mewed 

to Amai-illo in 1929- He married Ethel 
Chenot in 1928. She died in 1983. 

Schultz worked for Asarco following 
graduation from the Colorado Schtjol 
of Mines in 1929, and all of that time 
was spent at the Aiuarillo plant. His fii'st 
job was as a chemist in the plant labo­
ratory, but a year later he was named 
assistant superintendent. He held this 
po.st until 1954, and for 15 years of that 
period he was also plant safety director 
and pei-sonnel manager. In 1954 he 
was made superintendent and became 
manager of tlic plant in I96O. 

He also has worked in Bisbee and 
Douglas, Arizona for properties now 
part of Phelps Dodge Corporation, but 
this was prior to receiving his mining 
engineering degree. He also held a Re­
serve Army commission as Second Lieu­
tenant fc?r five years alter graduation. 

Schultz was active in civic and chmrh 
affairs in Amarillo. He was a member 
of the Texas Panliandlc Science Coun­
cil; the Cirizens Budget Conmiittee of 
the Amarillo United Fund, and the Sal­

vation Army Advisory Board. He sen'ed 
on the Board of Stewards of thc San 
Jacinto Methodist Church for many 
years. Among his hobbies he listed 
mineral collecting and hoiticulture - he 
had a greenhouse attached io his home 
and grew plants both summer and win­
ter Tlie Schultz family also liked to travel. 
Suivivors include two d̂ iLighters, Martha 
Webster of Lubbock, Texas and Caixjl 
Carthel of Houston, Texas; a sister, Lily 
Schultz of Denver, Colorack); a brother, 
Lorenz SciiiiUz of Denver; six grand­
children; a great-grandchild; and sev­
eral nieces and nephews. 

The family i-equest mcmcjrials be to 
San Jacinto United Methodist Chiirch or 
to The Salvation Anny. 

Merle & Vivian Gilbreatfo 

Merle L. Gilbreath 
Merle Gilbreath died June 23, 1990. 

He was 78 years old. He graduated from 
Mines in 1933. 

He was a lieutenant colcmel in the 
United States Army, retired. He was a 
lifetime member of the Colorado 
School of Mines Alumni Association; a 
senior member of the American Insti­
tute of Mining and Metallurgical Engi­
neers; a professional engineer of Texas, 
and a member of Crestview United 
Methodist Church of Austin, Texas. 

He began his career in 1933 at a Sin­
clair refineiy in East Chicago, Indiana. 
After a year he went to Lago Pcticjleum 
Corp. in the Lagunillas oil field on Lake 
Maracaibo, Venezuela, South America 
where he worked for \.wo years. Return­
ing to the States in 1936, he worked for 
Stanlin Oil and Gas with T.H, Andi'ews, 
a Mines graduate for whom he worked 
in midwestern Wyoming between semes­
ters while attending Mines, While in 
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Hastings Field in Texas he met and 
manied his wife, Vivian, at the United 
JMethodist Church «f Alvin. 

FTe was held engineer at Greta Field, 
Texas, then transferred to the Houstĉ n 
office. He worked for the McCarthy 
Drilling Co. at Angleton, Texas. During 
World War II, he reported for active 
duty as an officer in the first instructors 
course at Fort Belvoir, Virginia, a year 
before tlie bcmibing of Pearl Harbor, At 
the replacement training center he was 
an assistant under Col. Louis Prentiss 
'21, another Mines graduate. He was 
battalion commander at the replace­
ment training center at Camp Abbott, 
Oregon and at Fort Lewis, Washington, 
He was commandant of the Engineer 
Fire Fighting School of Fort Lewis. 

After World War II, he returned to 
McCarthy Oil and Gas Corp, as super­
intendent in thc Angleton field and 
later transferred to the Houston office 
as a petroleum production engineer. 
When the company was sold in 1956 
he went to Pure Oil Co. as a petroleum 
engineer. In 1965 he joined the Gen­
eral Land Office for the state of lexas 
in the exploration and development 
department, imdcr Jerry Sadler, Com­
missioner of the General Land Office, 
Here he was able to use all facets of 
his 32 years of w<jrk in tlie oil industry. 

CALLING ALL DENVER SECTIONS: 

3 ^ 

P L A Y B A L L ! 

A L U M N I NIGHT WITH 
THE DENVER ZEPHYRS 
Saturday, August 25,1990 

Mile High Stadium 
Game time 6:45 p.m. 

Join us as thc Zephyrs battie the lov^a 
Cubs, farm team of the Chicago Cubs. 

Bring the whole famiiy! 

Reserved ticl<ets $5.00 
($4.00 if over 60 or under 14 years old) 

Free CSM pennant to first 20 
alumni who make reservations. 

Call 303-273-3290 for 
additional information. 

He retired January, 1980 at the age 
of 69. 

"Bebe Beck," as Merle affectionately 
referred to his wife of 53 years, and 
Merle celebrated theh golden wedding 
anniversary In Jime, 1987 with many 
friends and family attending. He is sur­
vived by his wife, Vivian L, (Beck) 
Gilbreath, They have four children: 
Alice Avery, Roy Gilbreath, and Jerry 
Gilbreath of Houstcm, Texas and Mer-
lene Inabnett of Sln-eveport, Louisiana, 
and nine grandcMdren. 

r "A 

Software for Economic Evaluation 

SEE 

Mineral » Petroleum s Chemical a Service 

FC Based software for computing after-tax cash flows. 

Based on the methods developed by Franklin J. Stermole in his short 
course "Economic Evaluation and Investment Decision Methods". 

Easy to use menu-driven software with built in help. 

Ability to generate variable numbers of revenue/operating cost 
streams with complicated inter-dependencies. 

Flexible reporting and graphing options. 

Call or write for a demonstration disk. 

912 12th Street. Suite fl 
Goldea CO 80401 

(303) 278-4478 

J 
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PROl KSSlOmL CARDS 

Accountants Computer 

WHITE & COMPANY, RC. 
CERTIFIED PUBLIC ACCOUNTANTS 

• P E R S O N A L F INANCIAL P L A N N I N G 
• B U S I N E S S & TAX P L A N N I N G 
• A C C O U N T I N G S Y S T E M S D E S I G N 
• B O O K K E E P I N G S E H V I C E S 
• A C C O U N T i N G S O F T W A R E 

Suite 650 (303) 986-9233 
143 Union Blvd. JOHN H. WHITE CPA '66 
Lakewood, Colo. 80228 PRESfDENT 

Acquisitions 

VA. ISAACS & ASSOCIATES, INC. 

Advisors for Oil & Gas Property 
Acquisitions and Divestiture 

V. A. (Bud) Isaacs, Jr. '64 PE 
Richard D, Griffis '83 PE 

Daniel H. Silverman '88 M E 

7430 E. Caley Ave., Suite 310 
Englewood, Coiorado 80111 

(303) 694-3205 - Office 
(303) 694-3844 - Fax 

Assaying 

DIRECTORY O F MINING P R O G R A M S 

C O M P U T E R S & MINING N E W S L E T T E R 

• Mining Software Evaluations 

• Program Searches and Compar isons 

Contact: Betty L, Gibbs, '69, '72 
G I B B S A S S O C i A T E S 

P.O. Box 706, Bouider, CO 80306-0706 (303) 444-6032 

'Engineering Software for Solving Real World Problems" 
• Database • Statistics 
• Graphics • Modeling 
• Pit Design • Geostatistics 
• Reciamation • Monitoring 
• Lcrchs-Grossman 3-D Optimizer • Data Analysi.s 

Michael N. Norred '78 
MINEsoft Ltd. 
1801 Broadway, Suite 910 
Denver. CO 80202 
(30.3)292-6449 • FAX (303) 298-7351 

Concrete 

PhOENiX REDI - MIX 
COMPANY INC 

THOMAS M. VALENTE 
President 

3635 South 43fd Avenue 
PhoeriK, Anzona 

(602) 272-2637 

FRED R. SCHWARTZBERG. P.E. 

tulelailurgical Engineer 
ROCKY MOUriTAIPI 

EltGIMEEmriG ATiP MATERIALS TECHriOLOGY, ir<C, 

An Engineering Consulting Firm 

1335 S. Colorado Blvd., Suile 304 
Denver, Colorado 80222 (303) 692-0660 

Contractors 

JAMES R, HOWELL & CO., INC, 

Exploration 

Magnetic Signal Company 
Ground Magnelic S VLF-EM Suiveys 

Saadi A. Kafaj i , '65 
Chief Geophysiclsl 

2330 So. Kaarney 
Suile 406 
Demei, CO 80222 
(303)691-9849 
(303) 773-6740 

Registered Geological Engineer 
Coio, P . E . #7067 
A. I .P.G, #1836 

P. A. "Art" Meyer '50 
Consulting Engineer 

2 8 3 4 Pierson Way 
Lakewood, C O 8 0 2 1 5 {303 }233 -8115 

Comminution 

Daniel P. Monchak 
Morgardshammar 

Minifio 

MOnQaHDSHAMMAR IWC, 
d15S E. Jewell Ave. * SuJla 202 • Denver, Coioiado BtK̂ a 

lei; (303) 69I-0!3S Fai: (303} 651-0531 
fecial zkig in a^ îcalion and sales of cnistihg asd ^nd jig et^pwnt. 

Consultants 

Michaei J. Berndtson, 1985 
Senior Staff Engineer 

Woodward-Clyde Consultants 
Corisulling Engineers, Geoiogisis and Environmental Scieniisls 

Stanford Place 3, Suite 1000 
4582 South Ulster Street Parkway 
Denver, Colorado 80237 
(303) 694-2770 
Fax (303) 694-3946 

Planning & Evaluation Technologyt„ 
Risk and Decision Anafysis " Business Modeling 

Semin^ and Short Courses • ImFrfemenfafion Assisl^ce 

JOHN R. SCHUYLER 72, 77 
15492 East Chenango Avenue 

Aurora, Colorado 80015 (303) 693-1883 

PEARSON, DeRIDDER & JOHNSON, INC. 
EXPLORATION CONTRACTORS 

Geology Geophysics Management 
12860 W. Cedar Dr., Suite 102, Ukewood, C O 80228 

William C. Pearson, 70 Robert C. Johnson, '61 
Edward DeRidder, 73 Robert N. Schnepfe, '56 

Geophysics 

F R I T Z G E O P H Y S I C S 

'HiBlai Oe*rh]talc* and GaBpatci AppUcatlaai 
Frank P. Fritz, '65 

Canniltaat 
IMS] W«t ir* riaet 
ltk.tw—4, CO son* United Ststci 

(ID3) «H-I«M 

Geophysical Development Corporation 

F R E D J . H I L T E R M A N , '63 
VICE-PRESIDENT - DEVELOPMENT 

8401 WESTHEIMER, SUITE IDS 
HOUSTON, TEXAS 77063 
(7131 782-1234 BUSINESS 
1713) 167-2599 HOME 
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Sch lumberge r 

SCHLUMBERGER WELL SERVICES 
NORTH REGION 
VICKI COWART 

GEOPHYSICAL UmAGm 
7800 East Union Avenue 
Suite 610 
Denver, CO 80237 

Off.: (303) 796-0239 
Mobile: 888-7115 

MICROGEOPHYSICS CORPORATION 
10900 WEST 441h AVENUE 

WHEAT RIDGE. COLORADO 80033 

(303) 424-0499 

DAVID SUTLER 1969 

BOREHOLE GEOPHySlCAL SERVICES 

fjecfrjc . Flucloar - Inducl'tin - Acntislic -
Bob Crowder 78 

D̂ iEil WBI! Lcngidfl KfiFvitt̂  . 1ie,iNil f l|U:|irlieril 
liiriNiJfdliilioii - Cnn̂uJIini] - Di([rr̂  Ufyjr.irio HyblfNi 
finjllyiii a PiDC€BEing Sofuvjire • Training Serrfinafa 

Magnelic, Gravity, Induced Polarization, 
Resistivity and ElecIromagnelie Surveys 

Induced Polanzation 
and Resistivity Drd! Hoie Logging 

W. GORDON WIEDUWILT '53 
2400 east Gram Road, Tucson, Anzona 6 5 ^ 9 

Telephone (602) 326-8619 

C A N A D I A N 
H Y D R O D Y N A M I C S INC. 

PRESSURE DATA & INTERPRETATION 
N. M. (Nor) Hannon 

#2260, 444 - STH AVENUE S.W, 
CALGARY, ALBERTA T2P 2T8 

PHONE 269-5416 

digicon geophysical corp. 

AUDREY LEONARD 
REGIONAL MARKETING REPRESENTATIVE 

ROCKY MOUNTAINS 

Arco Tower • 707 ! 7lh Sireei • Suile 29'i6 • {303] M5-3541 
Denver, Colorado 80202 

Investments 

S h e a r s o n 
LEHMAN 
HUnON 

An Amercan Express company 

Richard T. Reseigh '66 
Financial Consultant 

Shearson Lehman Hutton Inc, 
370-17th St., #1100 
Denver, CO 80202 
Telephone: 1 (303) 572-4090 

525-3041 

Frank DeFilippo, '72 
PROFEasJONALCONTHACT LOBSVlST 

MELLOW FiNANCfAL CENTER 
1775 SHERMAN STfiEETi; SUI 
DENVER, COLQHADO QÔ OS 

Machinery 

Engineering and 
Equipment Service 

for M ines—Mi l i s—Indus tna l P lants 

E n g i n e e r i n g C o n s u l t a n i s - P i a n t Layout 

Equ ipmen t C o n s u l t a n t s — D e s i g n 

Pollution Control Equipment 
and Pumps, Cranes, Fans 

Centrifugal Exhausters 

1740 W. t3lh Ave. Denver 80204 
573-5333 

Ahmed D. Kafadar '42, '43 

OEA, Inc. 
P.O. Box 10488 
Denver, Colorado 80210 (303) 693-1246 

Metallurgy 

Titanium 
Components 
Inc 

NEWELL H, ORR 
President 

P.O. Box 1138 [201) 964-8520 
West Caldweli, NJ 07007 

Failure Analysis/Accident Investigations 
Chemical Anal ysisMacts an ical Testing/Research 

NDE/TEM/SEr^EDS/SRD/VES/AA/ICP/IR/iC 

METALLURGICAL SERVICES COMPANY 
Melallurgical and Welding Engineers 
4102 BistiDp Lane, Louisville, KY40218 

TEL: 502-968-5000 
FAX: 502-964-5000 

David C. Brown, MeL E., P.E. 
President 

CONSULTANTS IN MINERAL 
PROCESSING AND EXTRACTIVE 
METALLURGY ^ ,̂  „ n r, 

Terry twlcNujty, P, Eng., D.Sc. 1967 
Doug Shavi' 
Dove Thompson, P.Eng,. P.E, 1961 
Doug Zunkel. PEng,, D.Sc. 1967 

T.P. McNUtTY AND ASSOCIATES, INC. 
PO. Box 2740. Evergreen, Co . 80439 
TEL (303) 6700847 FAX (303) 670-0976 

J . P. Dempsey, '49 
Registered & Chartered Engineer 

Extract ive Meta l iu rgy 
M m e r a l P rocess ing 
Deve iopment 

/Managemen t 

3918 Winc i ies te r R d . 
Lalceiand, FL 33811 

813/646-0002 

J. NICK TEET5, pi^ident '67 

Tht WILKINSON precu)̂  
Company mods 

Call TofC-rTE£ # to 1 - 8 0 0 - 6 2 2 - G O L D 
31011 A g o u m Road ' Westfafe Viflage, 

CaUfornia 9 1 3 6 1 • ( S I S ) 889-0050 

BEI 
ENGINEERS/CONSTRUCTORS 

GARY K. GANTNER '65, PRESIDENT 

FULL SERVICE 
ENGiNEERS/CONSTRUCTUORS 

777 S WADSWOFiTH BLVD. 
LAKEWOOD CQ 80226 (303) 989-4921 

Mineral Economics 

ELLIS INTERNATIONAL SERVICES, INC. 
Gpologv trnnofair̂  Dalaĥn̂^ 

Trevin S. Ellis, '78 

fiS) Gaylord 5t. 
Dprivor, CO a02n6-3T17, USA Phum:: IW> m-ltl,; ' InvEsniienc Anatŷ 'i 

' Acqi,isilin[i Appraisal 
I Marital Smilii>s 

Mining 

MARK FRAUENHOFF 76 
Consulting Mine Engineer 

Coa i Mine Planning & Design 

Digitizing • Plotting Reserve Esb'malion 
Computer Applications Mine Evaluation 

P.O. B o x 1233 
C la remore , O K 74018 

Su i te 20S, 104 S . M issour i 
(918) 341-8415 

BEHRE 

DOLBEAR & COMPANY, INC. 

Minerals Industry 
Consultants 

Russell L. Wood '49 
Richard Waissar '62 
Wiiiiam R. Wilson '65 
Robert L. Sandefur '65, '77 
Alva L, KueslernieyeF '82 

1601 Biake Street 
Suite 510 
Denver, Coiorado 80202 
TEL 
TLX 
FAX 

(303) 620-0020 
640103 
(303) 620-0024 
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Neil B. Prenn, P.E., E.M., '67 

Tom Bruington, '80, '87 

MINE DEVELOPMEWT ASSOCIATES 
MINE ENGINEERING S E R V f C E S 
SURPAC MINING S Y S T E M S 

702-323-5700 
230 Rock Blvd., Suite 29 
Reno, Nevada 89502 
TeSecopier: 702-323-6053 

^1 Pincock, AUen & Holt, inc. 

• Ore Reserves • Underground Mining 
• Mine Hydrology • Open Pic Mining 
• Mine &, Mi i l Planning • CompuCcr Modeling 
• Groundivacer & • Economic Evaiuat ions 

Environmental Snjdics • Market Studic'i 
" Industrial Minerals 

274 Union Boulevard, Suite 2O0, Lakewood, Colorado mi% 
303^86-6950, F A X 303/987-8907, Telex 66-6457 

Richard Addison, '68 John W, Rozeile, '76 
Alva L. Kuestermeyer, '82 Robert L. Sandcfiir, '66, '7i 
Randall K. Martin, '77, '78 Donald B. Tschahmn, '81 
Alan 0 . Noble, '70 

LAWRENCE E. SMITH, MET. E. 1931 
Consultant 

PHILEX IVIINING CORPORATION 
P.O. Box 1201 MCC 

Makati, Rizar, Metro Manila, R.P. 
32,000 MTPD Biock Cave—Cu. Au. Ag, 

James M. Link, Inc. 
Consulting Engineers 

James M. Link, '59 
410 Seventeenth Street, Suite 2420 

Denver, Coiorado 80202 
(303) 825-1184 (303) 985-7985 

M. A. Balcar and Associates, Inc. 
Complete Mining Engineering Sen/ices 

• in Situ Stress Testing 
• Ore Reserves 
• IVIine Design and Planning 
• Rock Mechanics 
• Bankable Economics Packages 
• Full Computer Services 

iVIark A. Baicar, President '77 
410 Seventeenth Street, Suite 2420 

Denver, Colorado 80202 
303/825-1119 

REMENCO CORPORATION 
Engineering & Management Services 

to thc Mining Industry Since 1976 
Robert T. Reeder, E.M. '49, P.E. 

Chairman 
1201 6th Street 
Golden, CO 80403 279-4445 

Providing Engineering & Environmental Services 

I Ivline Planning 
I Feasibil ity Studies 
' Reserve Analysis 

• EIS / EA Preparation 
• Permit Acquisit ion 
• Computer Modeling 

Alan Ciamowsky '75 
Conrad Parrish '77 
Jerry Nettleton '7B 

Robert Petsrson '78 
•Fhomas Leidich 'B2 
Mark Montoya '85 

GROSVENOR 
ENGINEERING COMPANY 

Niles E. Grosvenor, E.M. '50 
David E. Krebs E.M. '66 

709 W. Litiieton Blvd. 
Li l t ieton, Co lo rado 80120 M in ing & 
Off ice: (303) 796-0181 Geological Consul tants 

Mining Geology 

DAVID C. JONSON G e o i . E. -si. M.S. 5 5 
COHSULTIKG GEOLOGIST 

• MINERAL EXPLORATION 
• MINE GEOLOGY 
• PROPERTY EVALUA'nONS 

1530ALKI{tEST. 
GOLJ)EH. COLORADO 80401. USA 
(003)232-3013 FAX (303) 233-1525 

Personal Services 

S T U A R T E. B E N N E T T , D .D .S . 
Family Dental Care 

C P R 1966 

INDIAN CREST 
(303) 422-9172 7913 Ailison Way Arvada, CO 80005 

Petroleum 

=^SERVIPETROLLTD. 

ROBERTO AGUILERA 
M . E n g . ' 7 1 , P h . D . ' 7 7 

Internalional Petroleum Consultants 
Naturally Fractured Reservoirs 

Log Interpretation • Weil Test Analysis 
Performance Forecasts 

Economics 
Petroleum Short Courses 

P.O. Box 7010 Caigary, Alberta 
Postal Station E T3C 3L8 
Te(: (403} 266-2535 Telex; 03-821172 

FAX: (403) 264-8297 

BART DE LAAT CONSULTANTS 
Petroieum & Natural G a s 

Bart De Laat, P.E. 1930 
Reserves, Appraisals, Financial Studies 

Operai ions, Specia l Probiems 
11215 Hermosa Ct. 

Houston, Tex 77024 (713)782-3734 

H . K . V A N P O O L L E N 

'50, '55 
PETROLEUM CONSULTANT 

Box 121, Sfiawnee, CO 80475 
(303) 838-7168 

M.S. Pat ton, Jr. '40 Mark V. Patton 7 0 

Graybol-Patton Company 
InterRep/Protec 

7136 S. Yale, Suite 200 
Tulsa, OK 74136 

(918) 493-6101 Telex: 88081 

Questa Engineering Corporation 
InlernaMonal Petfoleum Consulling Sewices 

Dr. Jotin D. Wright, '69 Brian H, Disney, 'B2 
Rtctiard F. McClure, '82, 'S6 Dr. Jack A. Krug'70, '77 

ai3 17ih Street (303) 277-1629 
Golden, CO 30401 FAX (303) 277-0119 

In dep End ent FefniBurn E"Q"ieei'i Conauit;ant;a, Enc. 

D- n. Long 
President 
P.E. '67 

1100 iVlilam, Suit;e Houston, Texas 770Q2 
713-650-6328 

AUSANKA 
OIL OPERATIONS 

FRANK AUSANKA 
P.E. '42 

(817) 723-7321 
4719 Taft Boiii.rvard, Suite 5 
-Wichita Falt.s, Texas 76308 

Haley Engineering Inc. 
International Petroleum Consultants 

John D. Haley '48 

5601 S. Broadway, Suite 360 

Littleton, CO 80121 

(303) 795-8578 

Telex 4322128 J D H UI 

DAVID E. SMINK, P.E. '57 

Petro leum Consultant 

(303) 798-9973 
Pefroleum Etiginea-fng 5000 Bow Mar Dr. 
Expert Witness Testimony Uttieton, CO80123 

Edward Engineering 
PETROLEUM CONSULTANTS 
888 SOUTH LiPAN, SUiTE C 
DENVER, COLORADO 80223 

(303) 936-0161 
DARRYL E. PiERCE, PRESIDENT 
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P r o c e s s E n g i n e e r i n g 

PETROLEUM CONSULTANT 
P.E. 1862 

Telephone: (215) 431-9607 317WESr MINER STREET 
WESTCHESTER, PA18382 

Jerry R. Bergeson & Assoc. 
Petroleum Consultanis 

Completions, Evaluations, 
Log Analysis, Reservoir Studies 

607 19th S l . , Golden, CO 80401 
303 ?79-6908 

R O B E R T E . M I L L E R '59 

Oil 4 GOB Ezploralhn 

1300 S. FRAZIER 
SUITE 102 
CONROE, TEXAS 77301 

768-8765 
A/C4O0 

• • a .MERRICK 
M « r r i c k & Compony P . O . Box 23X26 
D a n v v r , C o . B02ZZ 
303 -751 -07*1 

JOE M««NEY ' S 6 
RALPH TOWI«END ' 6 4 

PROCESS 
ENGINEERING 

SERVICES 
• O IL A GAS 

• CHEMICALS 
•MANUFACTURING 

R e s o u r c e E x p l o r a t i o n 

lan H. Mackay D.Sc. P.Eng. 
Geol. Eng '53 

[403! ^94-123-1 

440 Aquitaine Tower 
540 Fifth Avenue S.W. 
Calgary, Aiberta. Canada 
T2P0M12 

LYNX GEOSYSTEMS 
PRESENTS 

» > m i c r o L Y N X « < 

MINING SOFTWARE DESIGNED 
SPECIFICALLY FOR PC'S 

» HIGH PERFORMANCE » L O W COST 

» EASY TO USE »PROFESSIONAL RESULTS 

• Handles an entire mineral project from data collection 
through biock modelling and reserve estimation. 

• Well Organized. Very Fast 

• instantaneous Plans and Sections. 

MicroLYNX is an integrated system that is easy to iearn and 
use, yet produces professional results. Using a mouse, 
contours and geology outlines can be edited on screen; simple 
commands produce three dimensional views of a surface, pit or 
minera! deposit. Reserves can be calculated from sections or 
plans with Block Models, volumes between gridded surfaces, or 
Reef Models. MicroLYNX interfaces with CAD programs and, 
using ASCII files, with spreadsheets and most databases. Pit 
Optimization is an add-on feature. MicroLYNX is well known 
and in use In the United States, Canada, England, Brazil, Chile, 
Jamaica and Australia. 

TRAINING AND SUPPORT 
AVAILABLE FROM EXPERIENCED 

MINING PROFESSIONALS 

Coolbaugh Minerals, Inc. 
8700 W. 14th Avenue 
Lakewood, Colorado, USA 80215 
303-232-2530 

Lynx Geosystems Inc. 
400-1199 West Pender Street 
Vancouver, B.C., Canada V6E 2R1 
604-682-5484 
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C S M hardwood captain^'s chair w i th satiny 
black lacquer f in i sh , cherry arm rests, and trim, 
and hand-stencilled school logo i n gold, $225. 

C S M A A O R D E R F O R M 

ORDERED BY: SHIP TO: : 

Name Name 

Address Address 

City City 

State Zip State Zip 

Telephone 

Gift card should read to: 

from: 

Description: Quantity Unit Price Total 

CSM hardwood captain's chair 

Total for Merchandise 

Sales Tax: Colorado Residents add 6.2% 

TOTAL 

Total for Merchandise 

Sales Tax: Colorado Residents add 6.2% 

TOTAL 

Total for Merchandise 

Sales Tax: Colorado Residents add 6.2% 

TOTAL 

Total for Merchandise 

Sales Tax: Colorado Residents add 6.2% 

TOTAL 

A l l o w 8-10 w e e k s d e l i v e r y . I n c l u d e y o u r t e l e p h o n e o n o r d e r 

b l a n k to r e c e i v e d e l i v e r y i n s t r u c t i o n s . U P S s h i p p i n g c h a r g e s 

w i l l b e b i l l e d to y o u u p o n d e l i v e r y o f the cha i r . 



Wilf ley pumps survive 
in the most hostile environments. 

The desert: A severe envii'onnient for survival. 

The desert is nol unlike many industrial environments 

where process equipment faces its tilUmale test. 

Wilfley Pumps are used throughout the mineral 

processing industry in the toughest installations. 

Wilfley can pump the easy stuff, but Wiifley's outstand­

ing ability to survive is best utilized when the pumping 

environment is at its worst. 
mif ley Models HD and K Sealless Slurry Pumps have 
the quality design and construction to survive hostile 
environments. 

A.R. Wilfley and Sons, Inc. 
P.O. Box 2330/Denver, Colorado 80201 
Phone: 303-7ra-1777/Telex: 045-543 


