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Facilities
Student Center

The Ben H. Parker Student Center has recently undergone
a four million dollar renovation and addition. The building
contains the offices for the Vice President of Student Life and
Dean of Students, the Director of Student Life, Housing,
Conferences Reservation Office, Student Activities and
Greek Advisor, ASCSM Offices, and Student Groups. The
Student Center also contains the student dining hall, the
I-Club, a food court, game room, bookstore, and student
lounges and TV room. There are also a number of meeting
rooms and banquet facilities in the Student Center. Another
addition was completed during the summer of 2001 which
contains meeting rooms and banquet facilities as well as the
offices of Admissions/Financial Aid, Cashier, Student
Development and Academic Services/Services for Students
with Disabilities, International Student Services, Career
Services and the Office of the Registrar, which is part of
Academic Affairs, is also housed in the Student Center. 

Student Recreation Center
Completed in May, 2007, the 108,000 square foot Student

Recreation Center, located at the corner of 16th and Maple
Streets in the heart of campus, provides a wide array of facili-
ties and programs designed to meet student's recreational and
leisure needs while providing for a healthy lifestyle.  The
Center contains a state-of-the-art climbing wall, an eight-
lane, 25 meter swimming and diving pool, a cardiovascular

equipped for aerobics, dance, martial arts programs and other
similar activities, a competition gymnasium containing three
full-size basketball courts as well as seating for 2500 people,
a separate recreation gymnasium designed specifically for a
wide variety of recreational programs, extensive locker room
and shower facilities, and a large lounge and juice bar facility
intended for relaxing, playing games or watching television.
In addition to housing the Outdoor Recreation Program as
well as the Intramurals and Club Sports Programs, the Center
serves as the competition venue for the Intercollegiate Men
and Women's Basketball Programs, the Intercollegiate
Volleyball Program and the Men and Women's Intercollegiate
Swimming and Diving Program.

Services
Academic Advising

Freshmen are advised under the Freshman Mentor
Program (CSM101), designed to:

ease the transition from high school or work to college,
provide quality academic advising,
provide a resource/contact person for critical periods
during the freshman year, and
give students an opportunity to get to know a campus
professional.

Each mentor, who is a member of the faculty (academic
and administrative) or professional staff, advises approxi-
mately ten students.  Transfer students who have successful-
ly completed fewer than 17 semester hours register for the
Freshman Mentor Program in their first semester at CSM.
The Admissions Office advises undecided transfer students,
during their first year, who have successfully completed
more than 17 semester hours.  An advisor in the academic
department for their respective major advises upper class
students and transfer students who have declared an academ-
ic major.

Questions concerning work in a particular course should
be discussed with the course instructor. The student's advisor
can answer general academic program scheduling and ques-
tions.  Each Faculty Mentor serves as the academic advisor
until the student officially declares an academic major with
the Registrar's Office.  At that point, the departmental advi-
sor assumes the role of registration advisement and PIN
assignment. All students assigned a CSM101 Mentor will be
issued a PIN for priority registration and must meet individ-
ually with their CSM101 Mentor for academic advising prior
to receiving their PIN.

Office for Student Development and Academic
Services

The Student Development and Academic Services Office
(SDAS), located in the Student Center, serves as the per-
sonal, academic and career counseling center. Through its
various services, the center acts as a comprehensive resource
for the personal growth and life skills development of our
students. SDAS houses a library of over 300 books and other
materials for checkout, and is home to CSM’s Engineers
Choosing Health Options (ECHO), promoting wise and
healthy decision making regarding students’ use of alcohol
and other drugs.

Counseling: Experienced, professional counselors offer
assistance in a variety of areas. Personal counseling for
stress management, relationship issues, wellness education
and/or improved self image are a few of the areas often
requested. Assertiveness, stress management, time manage-
ment, gender issues, personal security, and compatibility
with roommates are also popular interactive presentations.
SDAS works closely with other student life departments to
address other issues.

Academic Services: The staff often conducts workshops
in areas of interest to college students, such as time manage-
ment, learning skills, test taking, preparing for finals and
college adjustment. Advising on individual learning skills is
also available.

Tutoring and Academic Excellence Workshops: Free
walk-in tutoring is available to all CSM students for most
freshmen and sophomore courses. Tutoring in some upper
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division courses is available. Weekly academic excellence
workshops in introductory calculus, chemistry, and physics
are provided as well.

Office of Services for Students with Disabilities
(OSSD):  This office serves students with documented dis-
abilities who are seeking academic accommodations or
adjustments.  OSSD coordinates CSM's efforts to comply
with the broad mandates of Section 504 of the Rehabilitation
Act of 1973 and the Americans with Disabilities Act of
1990.

International Student Affairs
International student advising and international student

services are the responsibility of International Student and
Scholar Services, located in the Student Center. The Inter-
national Student and Scholar Services Office coordinates the
Host Family Program. Orientation programs for new inter-
national students are held at the beginning of each semester.
Visas and work permits are processed through the Inter-
national Student Advisor at the International Student and
Scholar Services Office.

Office of International Programs/Study Abroad
The Office of International Programs (OIP), a program in

Academic Affairs located in Stratton Hall, room 109, devel-
ops international opportunities for students and faculty at
CSM, including study abroad programs. For information
about the international activities of OIP, see p. 111.

Identification Cards (BLASTER CARD)
Blaster cards are made in the Student Life Office in the

Parker Student Center, and all new students must have a card
made as soon as possible after they enroll. Each   semester
the Student Activities Office issues validation stickers for
student ID’s, and students can replace lost, stolen, or dam-
aged Blaster Cards for a small fee.

The Blaster Card can be used as a debit card to make 
purchases from all campus vending machines, at all campus
food service facilities, at the campus bookstore, to use any
campus laundry facility as well as any campus copying
machine, to check material out of the CSM Library and to
make purchases at the campus residence halls and may be
required to attend various CSM campus activities.

Please visit the website at http://www.is.mines.edu/
BlasterCard for more information.

Student Health Center
The Student Health Center, located at 17th and Elm, pro-

vides primary health care to CSM students and their spouses.
Students pay a $45 fee each semester which entitles them to
unlimited visits with a physician or nurse as well as pre-
scription and over the counter medications. The health center
also provides wellness education, immunizations, allergy
shots, flu shots, nutrition counseling and information regard-
ing a wide range of health concerns. Staff members are also
available to provide health-promotion events for students

groups and residence hall program. The Students Health
Center is open Monday through Friday 8-12 and 1-4:45 P.M.
It is staffed by RN’s throughout the day. Physicians coverage
is provided by family practice physicians who are on site for
two hours daily and on-call at all times.

Dental services are also provided at the Student Health
Center. These services are provided by a dentist who has
scheduled hours two days per week four hours per day.
Basic services such as x-rays, cleanings, fillings and extrac-
tions are available.

To be eligible for care, students must be enrolled in four or
more hours; have paid the Health Center fee if they are part
time and have a completed Health History Form on file at the
Health Center. Supervised by Vice President and Dean of
Student Life. Phone: (303) 273-3381; FAX: (303) 279-3155.

Motor Vehicles Parking
All students are permitted to bring motor vehicles on

campus but they must be registered with CSM Public Safety.
Regulations for parking may be obtained from CSM Public
Safety. Some parking space is restricted, and this must be
observed.

Career Center
The CSM Career Center mission is to assist students in

developing, evaluating, and/or implementing career, educa-
tion, and employment decisions and plans. Career develop-
ment is integral to the success of CSM graduates and to the
mission of CSM. All Colorado School of Mines graduates
will be able to acquire the necessary skills to enable them to
successfully take personal responsibility for the management
of their own careers.

In order to accomplish our mission, we provide a compre-
hensive array of career services:

Career Advice and Counseling
Resources to help choose a major
Individual resume and cover letter critiques
Individual job search advice
Practice video-taped interviews

Career Planning Services
CSM101 Freshman Success Seminar - focusing on ex-
ploring and connecting with an academic major at
Mines
Online resources for exploring careers and employers
"Career Digger" online - short bios describe what re-
cent grads are doing on their jobs
"Career Manual" online - resume writing, resume and
cover letter examples, and job search tips
Job Search Workshops - successful company research,
interviewing, networking skills
Salary and "placement" information
Company contact information
Grad school information
Career resource library
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Job Resources
Career Day (Fall and Spring)
Online summer, part-time, and full-time entry-level job
postings at www.diggernet.net
Cooperative Education Program - available to students
who have completed three semesters at CSM (two for
transfer students). It is an academic program which of-
fers 3 semester hours of credit in the major for engi-
neering work experience, awarded on the basis of a
term paper written following the CO-OP term. The type
of credit awarded depends on the decision of the de-
partment, but in most cases is additive credit. CO-OP
terms usually extend from May to December, or from
January to August, and usually take a student off cam-
pus full time. Students must apply for CO-OP before
beginning the job (a no credit, no fee class), and must
write learning objectives and sign formal contracts with
their company's representative to ensure the educa-
tional component of the work experience.
On-campus interviewing - industry and government
representatives visit the campus to interview students
and explain employment opportunities
Resume referrals
Employer searching resource
Continued services up to 18 months after graduation

Standards, Codes of Conduct
Students can access campus rules and regulations, includ-

ing the student code of conduct, student honor code, alcohol
policy, sexual misconduct policy, the unlawful discrimina-
tion policy and complaint procedure, public safety and park-
ing policies, and the distribution of literature and free speech
policy, by visiting the Student Activities webpage at:
http://www.mines.edu/stu_life/activities/ and clicking on the
link “rules and regulations.”  We encourage all students to
review the electronic document and expect that students
know and understand the campus policies, rules and regula-
tions as well as their rights as a student.  Questions and com-
ments regarding the above mentioned policies can be direct-
ed to Student Activities located in the Student Center, Suite
172.  Anyone having additional questions concerning these
regulations should contact the Dean of Students. 

Student Publications
Two student publications are published at CSM by the

Associated Students of CSM. Opportunities abound for
students wishing to participate on the staffs.

The Oredigger is the student newspaper, published weekly
during the school year. It contains news, features, sports,
letters and editorials of interest to students, faculty, and the
Golden community.

The literary magazine, High Grade, is published each
semester. Contributions of poetry, short stories, drawings, and
photographs are encouraged from students, faculty and staff.

A Board of Student Publications acts in an advisory capacity
to the publications staffs and makes recommendations on
matters of policy. The Public Affairs Department staff mem-
bers serve as daily advisors to the staffs of the Oredigger and
Prospector. The Division of Liberal Arts and International
Studies provides similar service to the High Grade.

Veterans Counseling
The Registrar’s Office provides veterans counseling serv-

ices for students attending the School and using educational
benefits from the Veterans Administration.

Tutoring
Individual tutoring in most courses is available through

the Office for Student Development and Academic Services.
This office also sponsors group tutoring sessions and Aca-
demic Excellence Workshops which are open to all interested
CSM students. For more information about services and eli-
gibility requirements, contact the Student Development and
Academic Services office.

Office of Women in Science, Engineering and
Mathematics (WISEM)

The WISEM office in Academic Affairs is located in 300
Guggenheim Hall. The mission of WISEM is to enhance
opportunities for women in science and engineering careers,
to increase retention of women at CSM, and to promote equi-
ty and diversity in higher education. The office sponsors pro-
grams for women students and faculty and produces the
Chevron Lecture Series. For further information, contact:
Debra K. Lasich, Executive Director of Women in Science,
Engineering and Mathematics, Colorado School of Mines,
1133 17th Street, Golden, CO 80401-1869, or call (303) 273-
3097.

Minority Engineering Program
The Minority Engineering Program is located at 1112 

18th Street. The MEP meets the needs of minority students
by providing various student services, summer programs,
recruitment, academic/retention programs (academic advis-
ing, academic excellence workshops, counseling, tutoring
and peer study groups), professional/career development
(leadership workshops, career development, time manage-
ment, study skills and national conferences), community
outreach and cultural and social activities.

Working through student professional societies—American
Indian Science and Engineering Society (AISES), Asian
Student Association (ASA), National Society of Black
Engineers (NSBE), and Society of Hispanic Professional
Engineers (SHPE)— the Office of Minority Engineering
Program is a center for minority student activities, and a place
for students to become a community of scholars with common
goals and objectives in a comfortable learning environment.
The American Indian Science and Engineering Society

(AISES) chapter was established at the Colorado School
of Mines in 1992. It is a peer support group for Native
American students pursuing science and engineering
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careers. Its main goal is to help the students get through
college so they can then use those new skills to create a
better life for themselves and other Native Americans.

Asian Students Association (ASA) - This is a branch of the
Minority Engineering Program which acknowledges the
Asian heritage by involvement in various school activities,
social activities, and activities with the other Minority
Engineering chapters. ASA allows students with an Asian
heritage or students interested in Asian heritage to assem-
ble and voice shared interests and associate in organized
group activities which include attending Nuggets games,
bowling, ice skating and numerous other activities.

National Society of Black Engineers - NSBE is a non-
profit organization managed by students. It was founded
to promote the recruitment, retention and successful
graduation of Black and other under-represented groups
in the field of engineering. NSBE operates through a
university-based structure coordinated through regional
zones, and administered by the National Executive
Board. The local chapters, which are the center of NSBE
activity, create and conduct projects in the areas of pre-
college student interaction, university academic support
mechanisms and career guidance programs. “We instill
pride and add value to our members which causes them
to want to give back to NSBE in order to produce a con-
tinuum of success.”

Society of Hispanic Professional Engineers (SHPE) -
SHPE is a non-profit organization that exists for the
advancement of Hispanic engineering (sciences) students
to become professional engineers and scientists, to increase
the number of Hispanics entering into the field of engi-
neering, and to develop and implement programs benefit-
ing Hispanics seeking to become engineers and scientists.
Anyone interested in joining may do so. SHPE is a nation-
al organization with student and professional chapters in
nearly 100 cities across the country. The organization is
divided into five regions representing 76 student chapters.
The SHPE organization is governed by a National Board
of Directors which includes representatives from all
regions including two student representatives.

Activities
The Office of Student Activities coordinates the various

activities and student organizations on the Mines campus.
Student government, professional societies, living groups,
honor societies, interest groups and special events add a
balance to the academic side of the CSM community.
Participants take part in management training, responsibility,
and leadership development. To obtain an up to date listing
of the recognized campus organizations or more information
about any of these organizations, contact the Student
Activities office.

Student Government
Associated Students of CSM (ASCSM), is sanctioned by

the Board of Trustees of the School. The purpose of
ASCSM is, in part, to advance the interest and promote
the welfare of CSM and all of the students and to foster
and maintain harmony among those connected with or
interested in the School, including students, alumni,
faculty, trustees and friends.
Through funds collected as student fees, ASCSM strives
to ensure a full social and academic life for all students
with its organizations, publications, and special events. As
the representative governing body of the students ASCSM
provides leadership and a strong voice for the student
body, enforces policies enacted by the student body,
works to integrate the various campus organizations, and
promotes the ideals and traditions of the School.

The Graduate Student Association was formed in 1991
and is recognized by CSM through the student govern-
ment as the representative voice of the graduate student
body. GSA’s primary goal is to improve the quality of
graduate education and offer academic support for gradu-
ate students.

The Mines Activity Council serves ASCSM as the campus
special events board. The majority of all student campus
events are planned by the MAC committees. These com-
mittees are: Friday Afternoon Club (FAC), which pro-
vides comedians and other performing artists to the cam-
pus on most Fridays throughout the academic year;
Special Events which coordinates events such as the
annual Back to School Bashes, Discount Sport Nights at
Rockies or Avalanche Games, and one time specialty
entertainment; and E-Days and Homecoming.

Special Events
Engineers' Days festivities are held each spring. The

three day affair is organized entirely by students. Contests
are held in drilling, hand-spiking, mucking, oil-field
olympics, and softball, just to name a few. Additional events
include a huge fireworks display, the awarding of scholar-
ships to outstanding Colorado high school seniors and an
Engineers’ Day concert.

Homecoming weekend is one of the high points of the
entire year’s activities. Events include a football rally and
game, campus decorations, election of Homecoming queen
and beast, parade, burro race, and other contests.

International Day is planned and conducted by the
International Council. It includes exhibits and programs
designed to further the cause of understanding among the
countries of the world. The international dinner and enter-
tainment have come to be one of the campus social events of
the year.

Winter Carnival, sponsored by Blue Key, is an all-school
ski day held each year at one of the nearby ski slopes.
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Living Groups
Residence Hall Association (RHA) is a student-run organ-

ization developed to coordinate and plan activities for stu-
dents living in the Residence Halls. Its membership is repre-
sented by students from each hall floor. Officers are elected
each fall for that academic year.

Social Fraternities, Sororities
There are seven national fraternities and three national

sororities active on the CSM campus. Fraternities and
Sororities offer the unique opportunity of leadership, service
to one’s community, and fellowship. Greeks are proud of the
number of campus leaders, athletes and scholars that come
from their ranks. Additionally, the Greek social life provides
a complement to the scholastic programs at Mines. Colorado
School of Mines chapters are

Alpha Phi Alpha Tau Omega
Beta Theta Pi Kappa Sigma
Phi Gamma Delta Pi Beta Phi
Sigma Alpha Epsilon Sigma Kappa
Sigma Nu Sigma Phi Epsilon

Honor Societies
Honor societies recognize the outstanding achievements of

their members in the areas of scholarship, leadership, and
service. Each of the CSM honor societies recognize different
achievements in our students. The Colorado School of Mines
honor societies, and their representative areas, are as follows:

Alpha Phi Omega - Service
Alpha Sigma Mu - Metals
Blue Key - Service, Scholarship, Activities
Kappa Mu Epsilon. - Mathematics
Order of Omega
Pi Epsilon Tau - Petroleum Engineering
Tau Beta Pi - Engineering

Interest Organizations
Interest organizations meet the special and unique needs

of the CSM student body by providing co-curricular activi-
ties in specific areas. These organizations are:

Amnesty International Anime Club
Association of Geoscience Students (AGS)
Ballroom Dance Band
Bioengineering Club Campus Crusade for Christ
Capoeira Clubs Choir
CSM Ambassadors Earthworks
Fellowship of Christian Athletes
Fellowship of Christian Cowboys
High Grade Math Club
Mines Little Theatre Non Traditional Students
Oredigger Prospector
Students for Creative Anachronism

International Student Organizations
The International Student Organizations provide the

opportunity to experience a little piece of a different culture
while here at Mines, in addition to assisting the students

from that culture adjust to the Mines campus. These organi-
zations are:

Chinese Student Association
International Student Organization
Japanese Student Association
Kuwaiti Student Association
Middle Eastern Student Association
Muslim Student Association
Omani Student Association
Taiwanese Student Association

Professional Societies
Professional Societies are generally student chapters of the

national professional societies. As a student chapter, the pro-
fessional societies offer a chance for additional professional
development outside the classroom through guest speakers,
trips, and interactive discussions about the current activities
in the profession. Additionally, many of the organizations
offer internship, fellowship and scholarship opportunities.
The Colorado School of Mines chapters are as follows:

American Association of Drilling Engineers (AADE)
American Association of Petroleum Geologists (AAPG)
American Institute of Chemical Engineers (AIChE)
American Institute of Mining, Metallurgical & Petroleum

Engineers (AIME)
American Institute of Professional Geologists (AIPG)
American Ceramic Society (Am. Cer. Soc.)
American Chemical Society
American Indian Science & Engineering Society (AISES)
American Society of Civil Engineers (ASCE)
American Society of Mechanical Engineers (ASME)
American Society of Metals (ASM International)
American Welding Society
Asian Student Association (ASA)
Association of Engineering Geologists (AEG)
Association of General Contractors (AGC)
Institute of Electrical & Electronic Engineers (IEEE)
National Society of Black Engineers (NSBE)
Society of American Military Engineers (SAME)
Society of Automotive Engineers (SAE)
Society of Economics and Business
Society of Economic Geologists (SEG)
Society of Hispanic Professional Engineers (SHPE)
Society of Mining Engineers (SME)
Society of Petroleum Engineers (SPE)
Society of Physics Students (SPS)
Society of Student Geophysicists (SSG)
Society of Women Engineers (SWE)
The Minerals, Metals & Materials Society of AIME

Recreational Organizations
The recreation organizations provide the opportunity, for

students with similar interests to participate as a group in
these recreational activities. Most of the recreational organi-
zations compete on both the local and regional levels at tour-
naments throughout the year. These clubs are:
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Bicycle Club Bridge Club
Caving Club Cheerleading
Ice Hockey Club Kayak Club
Kendo Club Lacrosse Club
Men’s Volleyball Outdoor Club
Racquetball Club Rugby Club
Shooting Club Ski Club/Team
Tae Kwon Do Club Ultimate Frisbee
Water Polo Club Willie Wonka Boarders
Women’s Soccer

Outdoor Recreation Program
The Outdoor Recreation Program is housed at the Mines

Park Community Center. The Program teaches classes in
outdoor activities; rents mountain bikes, climbing gear,
backpacking and other equipment; and sponsors day and
weekend activities such as camping, snowshoeing, rock
climbing, and mountaineering.

Student Honors
Awards are presented each year to members of the gradu-

ating class and others in recognition of students who have
maintained a superior scholastic record, who have distin-
guished themselves in school activities, and who have done
exceptional work in a particular subject.
Robert F. Aldredge Memorial Award. A cash award, pre-

sented in geophysics for the highest scholastic average in
geophysics courses.

American Institute of Chemists Award. A one year
membership, presented in chemistry and chemical engineer-
ing for demonstrated scholastic achievement, leadership, abil-
ity, and character.

Robert A. Baxter Award. A cash award, given for meritorious
work in chemistry.

Charles N. Bell, 1906, Award. A Brunton transit is awarded
for completing the course in mining to the student demonstrat-
ing the most progress in school work during each year.

The Blackwell Award for Excellence in Creative
Expression.  A plaque and cash award are presented by the
Division of Liberal Arts and International Studies to a student
who has excelled in the evocative representation of the
human condition through the genres of poetry, fiction, cre-
ative non-fiction, music, or the artistic representation of aca-
demic inquiry.  The award is funded through the generosity of
J. Michael Blackwell, Class of 1959.

The Brunton Award in Geology. A Brunton transit is award-
ed in recognition of highest scholastic achievement and inter-
est in and enthusiasm for the science of geology.

Hon. D. W. Brunton Award. A Brunton transit, provided for
by Mr. Brunton, is awarded for meritorious work in mining.

The Leo Borasio Memorial Award. A plaque and cash
award presented each year to the outstanding junior in the
McBride Honors Program. Mr. Borasio was a 1950 graduate
of the School of Mines.

Clark B. Carpenter Award. A cash award given to the gradu-
ating senior in mining or metallurgy who, in the opinion of
the seniors in mining and metallurgy and the professors in
charge of the respective departments, is the most deserving of
this award.

Clark B. Carpenter Research Award. A cash award present-
ed in honor of Professor Clark B. Carpenter to a student or
students, undergraduate or graduate, selected by the
Department of Metallurgical Engineering on the basis of
scholastic ability and accomplishment. This award derives
from an endowment by Leslie E. Wilson, E.M., 1927.

Mary and Charles Cavanaugh Memorial Award. A cash
award given in metallurgy based on scholarship, professional
activity, and participation in school activities.

Colorado Engineering Council Award. A silver medal pre-
sented for excellence in scholarship, high integrity, and gen-
eral engineering ability.

Distinguished Military Graduate. Designated by the ROTC
professor of military science for graduating seniors who pos-
sess outstanding qualities of leadership and high moral char-
acter, and who have exhibited a definite aptitude for and
interest in military service.

Dwight D. “Ike” Eisenhower Award. Provided for by Mr.
and Mrs. R. B. Ike Downing, $150 and a medal with plaque
is awarded to the outstanding ROTC cadet commissioned
each year, based on demonstrated exemplary leadership with-
in the Corps of Cadets and academic excellence in military
science.

Prof. Everett Award. A cash award presented to an outstand-
ing senior in mathematics through the generosity of Frank
Ausanka, ’42.

Cecil H. Green Award. A gold medal given to the graduating
senior in geophysical engineering, who in the opinion of the
Department of Geophysics, has the highest attainment in the
combination of scholastic achievement, personality, and
integrity.

The Neal J. Harr Memorial Outstanding Student Award.
Provided by the Rocky Mountain Association of Geologists,
the award and rock hammer suitably engraved, presented in
geology for scholastic excellence in the study of geology with
the aim of encouraging future endeavors in the earth sciences.

Harrison L. Hays, ’31, Award. A cash award presented in
chemical and petroleum-refining for demonstrating by schol-
arship, personality, and integrity of character, the general
potentialities of a successful industrial career.

John C. Hollister Award. A cash award is presented to the
most deserving student in Geophysics and is not based solely
on academic performance.

Robert M. Hutchinson Award for Excellence in Geological
Mapping. An engraved Brunton Compass given in recogni-
tion of this phase of Geological Engineering.
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Henry W. Kaanta Award. A cash award and plaque is pre-
sented to a graduating senior majoring in extractive metallur-
gy or mineral processing for the outstanding paper written on
a laboratory procedure or experimental process.

Maryanna Bell Kafadar Humanities Award. A plaque and
cash award are presented by the Division of Liberal Arts and
International Studies to a graduating senior for excellence in
the study of the humanities and for contributions to the cul-
tural life of the campus.  The award is funded through the
generosity of the late Ahmed D. Kafadar, Classes of 1942 and
1943, 1986 Distinguished Achievement Medal for significant
achievements in the mineral industries, and 1987-88
Honorary Doctor of Engineering, in memory of his wife,
Maryanna Bell Kafadar.

Alan Kissock, 1912, Award. A cash award is presented in
metallurgy for best demonstrating the capability for creativity
and the ability to express it in writing.

George C. Marshall Award. A certificate, an official biogra-
phy of General Marshall and an expense paid trip to the
National Security Conference sponsored by the Marshall
Foundation, is presented to the most outstanding ROTC cadet
who demonstrates those leadership and scholastic qualities
which epitomized the career of General Marshall.

Metallurgical Engineering Faculty Award. An engraved
desk set is presented from time to time by the faculty of the
department to a graduating senior who, by participation in
and contribution to campus life, and by academic achieve-
ment, has demonstrated those characteristics of a well-round-
ed graduate to which CSM aspires.

Evan Elliot Morse Memorial Award. A cash award is pre-
sented annually to a student in physics who, in the opinion of
the Physics Department faculty, has shown exceptional com-
petence in a research project.

Old Timers’ Club Award. A suitable gift is presented to a
graduating senior who, in the opinion of the Department of
Mining Engineering, has shown high academic standing in
coal mining engineering and potential in the coal industry.

The Frank Oppenheimer Memorial Science and Society
Award.  A plaque and cash award are presented jointly by
the Division of Liberal Arts and International Studies and the
Department of Physics to a freshman for excellence in writ-
ing in the core course "Nature and Human Values" for a writ-
ten work which examines social, ethical, economic, and/or
political issues. 

Outstanding Graduating Senior Awards. A suitably
engraved plaque is presented by each degree-granting depart-
ment to its outstanding graduating senior.

H. Fleet Parsons Award. A cash award presented for out-
standing service to the School through leadership in student
government.

Maxwell C. Pellish, 1924, Academic Achievement Award.
A suitably engraved plaque presented to the graduating senior
with the highest cumulative grade point average who has had
a minimum of 6 semesters at CSM.

The Thomas Philipose Outstanding Senior Award. A
plaque and cash award, presented to a senior in the McBride
Honors Program in Public Affairs for Engineers whose schol-
arship, character, and personality best exemplify the ideals of
the program as determined by the Committee of tutors.

Physics Faculty Distinguished Graduate Award. Presented
from time to time by the faculty of the department to graduat-
ing engineering physics seniors with exceptionally high aca-
demic achievement in physics.

George R. Pickett Memorial Award. A cash award pre-
sented to a graduating senior on the basis of demonstrated
interests and accomplishments in the study of borehole geo-
physics.

President’s Senior Scholar Athlete Award. A plaque pre-
sented to the graduating senior who has the highest academic
average and who lettered in a sport in the senior year.

The Arthur B. Sacks Award for Excellence in
Environmental Sustainability.  A plaque and cash award
are presented by the Division of Liberal Arts and
International Studies to a graduating senior or graduating
graduate student who has excelled in studying and raising
awareness of environmental sustainability as informed by the
Brundtland Commission's definition of sustainable develop-
ment.  The award is funded through the generosity of Dr.
Arthur B. Sacks, Professor in the Division of Liberal Arts and
International Studies and Associate Vice President for
Academic and Faculty Affairs, and his wife, Normandy
Roden Sacks.

Ryan Sayers Memorial Award.  Presented to a graduating
senior in Engineering Physics and/or Mathematical and
Computer Sciences in recognition of outstanding academic
achievement and performance of significant research as an
undergraduate.

William D. Waltman, 1899, Award. Provided for by Mr.
Waltman, a cash award and suitably engraved plaque is pre-
sented to the graduating senior whose conduct and scholar-
ship have been most nearly perfect and who has most nearly
approached the recognized characteristics of an American
gentleman or lady during the recipient’s entire collegiate
career.

H.G. Washburn Award. A copy of De Re Metallica by
Agricola is awarded in mining engineering for good scholas-
tic record and active participation in athletics.

Charles Parker Wedgeforth Memorial Award. Presented
to the most deserving and popular graduating senior.
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����"��,�������#��,�*�"��������5" � ���3����%�@==

�#��C>@GC>C��)�'� ���$��'����	�/�$���$

� �,������ ���+�'.�� �* �,���������������!-������������"�
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� �����������,�*���"� *�� �����4 ,,�������*������!�"�
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��'�@<>���H�#�"��,�6E�H���������#�"��
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*�,G*#�� *�,��"������#��*�"������� �,� �����������2 �# �
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*#�� ��-���#����-��� *�����*� �����*#�� ��������4 ���1
 *�� �#����������2 �����,�*� ������*#�� *�,1��*��� �!��-�1
�������# ��!����,�����, �����( ����������������6,�
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��*� ����5" , 6 ���$�,�(��������*������*���"��1� ���
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,�� ����������,-� ������#-� *�,������ �����#�����5" , 6 �
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����@@<���#��C<D����*���������� ���"*����C�#�"��,�*1
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��� �!���6,����"� �!��7�*�����,-� *�,���,"� ������#����
���1"��������,"� �������� ��-�������� �,�� ������ �,��5"�1
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������**�"�� �!������ ���* �!������! ��� �!������ ���
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�6,��*�� �E�>����H�*�� ��#�"����$������6,�����*�� ��

��������	
���
�/%�@=>���$'��'�	������������'���+'��''. �#�
6�� *���* �,������*���� *� ��� �"� ���������4���*�� ��, ���
���������-��*���� *� ��"����/"� ������!�� 8�� ����� *�
�#��-�������4�����"*�"����*���� *����,-� ������"6, *
��, * ����� �*"�� ������ ��,�� ����"����,�-������������-
��, *-������ �*�,���, *-����"��������-��,�*�������� ��-��#�
�*���� *��*����5" ������6-���4 �!�6��#��/%�C>>����
�/%�C>@� �����������# ��*�"������"������*��� �� �!��
��9�� ���*���� *�������( ���������4���#���/%�C>>GC>@
��5"��*�� �����������/%�@=>��C�#�"��,�*�"�E�C��������
#�"��

�/%�@?I������'�	 ���'���'��������'������
/)�'�����+'��''. � ,���*�"��������* �,���� *��*�"���
��� *��*#������������* �,� ����������� ���"*��+�.����
��"����+�.��)�"�,,-��#��*�"��� �����������,-���*������5" 1
� ��3�'���"*���*��������&� �6,��*�� �E�>����H�*�� ��#�"��
$������6,�����*�� ��"����� �������� �,�����

�/%�@??��'���������� ��)�
 +'��''. '�� ( �"�,��1
���*#������* �,���6,�����9�*����"��( ����6-�����*",�-
���6���� ��"��������� ���"*����!���������"69�*��������
*������������*�� ��#�"������5" � ��3�:'�������������"�-;
�����"���6��*���,����������"6� ���������#��$�! �����&� 1
�6,��*�� �E�>����H�*�� ��#�"����$������6,�����*�� ��

������ 
���
�/%�C=B����$����	 �'������+�. �#������!��������
#�"��#�,������������,�� ���*�����(�( �2����� ���* �,�*��1
*�����2 �#����* �,����#�� ������#� ����, *�� ������ ��"��
��*���6-� �� ( �"�,������#�"��#�,��3�6"�!�������!������
��7������( �!���#�"� �!�������#����9���*5" � � �����6��21
 �!�� ��"��*��� �(�������������� �!��� ������!��,������
��������,��� �!���"(�-����� �* �,���������*#� 5"�������#�
����!�����������#�"��#�,�K�������������, �6 , � ������"�-���
� ���* �,� ��� �"� ���������#� ��,�� ���# �����#�"��#�,���
�,��!�2 �#���� �*"�� ������� ���* �,� ���"������*�����,-
#�,��6-� �� ( �"�,��������� , ����C�#�"��,�*�"�E�C��������
#�"��

�/%�C=<���'����'�	 ����)��'�%�+'��''. �"(�-����
�(�,"�� ������6�,��*���#��������� �*���������7�����������1
�������� ! �������"�������(�,"�� ����������* �� �������,�1
� �����������(�����#���������7����� �����,�����!�����
�"����������#��,�2����,-� �� ���,�� �������,��� �!����
��* � �����4 �!��'�(����-����#��������*����*����,���,����
����-��� *��������"*� ���������*��� �!��C�#�"��,�*�"�E
C ��������#�"��

�/%�C=H������%�$'�	 ����)��'�%�+''. '���1
�"*� ������*����*��*���������� �* �,����������!�������*1
*�"�� �!� �*,"� �!�*�����**�"�� �!���#��*�"�����*"������
�*� ( � ����#���*�����(�,"�����*"������������2��������
*�����-�����������������#�2����!�������*���1�**�"�� �!
 ������ ������6��"���� ������!��������* � �����4 �!����1
�5" � ��3��/%�C=<��C�#�"��,�*�"�E�C���������#�"��

�/%�C>=����&'$�������	 ����$���)$������1
���'���+'.�+�'. ���, *�� ������� *��*���� *��#��-�
������ *�� ����( �������,��������"*���*���� *������ *�
 �*,"������,-� �������,,"� ���*����,��6���� �G*�������,-� �� �
��* � ��1��4 �!������#������* �������6,�����������" �!
6���� �������*���������1���2�6,�����"*���7��*� ���
����"���������"*���*�* �-�����2�6,�����"*������!�1
��������( �������,�9"�� *����"��� ��6 , �-�������#�����,-� �
�����( �������,��!",�� �����������"*����, * �������5" 1
� ��3��/%�@=>����/%�C>>��C�#�"��,�*�"�E�C��������
#�"��

�/%�C>>���'�$�������'���+'��''���. ��2���4������
!�����������( *���2�4���*���� *�6�#�( �����*���"����
6"� ������������!�(����������4�����"*�"������� * �!�
��� * ��*-������5" �-���"6, *���, * ������"��������-���� ��-
�#���*���� *��*����5" ������6-���4 �!��#���/%�C>>GC>@
��5"��*�� �����������/%�@=>����"������*��� �� �!�����9�
 ���*���� *�������( ��������4 ���/%�@=>�����6�! ��2 �#
�#���/%�C>>GC>@���5"��*���C�#�"��,�*�"�E�C��������
#�"��

�/%�C>@�����$�������'���+'��''���. ���,-� ����
!���������� *��"��"������*-*, *�,�(� �6 , �-���,"���#��!��1
��,�,�(�,����� *����������,�-�������#���,�� ���# ��6�1
�2�����"��"������� ���* �,���4�����#�������*����#��,�(�,���
�*���� *��*� ( �-���(�,"�� ������!�(������� ��� �"� �������



��, *-���� ����������6 , 8�� �������!�2�#��'������ ���,
���������6�,��*�������-���������"��������-���� ��-��#�
�*���� *��*����5" ������6-���4 �!��#���/%�C>>GC>@
��5"��*�� �����������/%�@=>����"������*��� �� �!�����9�
 ���*���� *�������( ��������4 ���/%�@=>�����6�! ��2 �#��#�
�/%�C>>GC>@���5"��*���C�#�"��,�*�"�E�C���������#�"��

�/%�C>B���$'��'�	����������%����� +''.
'����"*� ������"���,- �!�� �* �,�����"��������,������
4��2,��!���5" �������#������!�� ����*���,�7�������
�!�� 8�� ����C�#�"��,�*�"�E�C���������#�"��

�/%�C><��/)�'�������$���%
 +''. ��� ����"*� �����
!�����#��-����� ��"�� �,��!�� 8�� ���+'�.�� �* �,�������
��*� *�,��������, ���,�(�,����� *�� �*,"����*���� �������*�,�
�����*������#���*���� *������#����4�1(��"�16"-���* � ���
��4�����"*�"���������-���-��� *�� * �!� (�,-�������! *
��� � �� �!�������#���*���� *������!�� 8�� ���,���� !�����1
�5" � ��3��/%�C>>��C�#�"��,�*�"�E�C���������#�"��

�/%�C@=��������'�������������	�%
 +''. �#�
�#���� *�,�����  *�,�������, *-�����*�������#���*���� *��
�����*#��,�!-�������*#��,�! *�,�*#��!������ *�� �*,"����#�
�*���� *���������*#�������(�,�������� �(��� �������
������ �!���#��'���������1*����*������� �*��� (��������� 1
* ���� ��,������� ��������*#��,�!-�����5" � ��3��/%�C>>�
�/%�C>@� ���*���������6"�������5" ����C�#�"��,�*�"�E
C���������#�"��

�/%�C@>G����B@>����%'���$'�%�������'���+''.
� ���(�,"���������-�*��*���������������2��#���"�"�
2��#�����"�,�2��#�����������"������6��41�(������,-� �
���, ����������1��7��*���� *����,-� ������ ���,������,�"�
����!����,� �(����������$�,�������� *����������#���, �!
���+>.� ��,�� ���������*�,�� ����+@.�,�(��!��+6��2�������-.�
+C.� �4���9"�������������,-� ��"� �!��7��*����(�,"��*��1
*������+B.��"�"�,,-��7*,"� (���,����� (�����,-� ��������( *�
���"* �!��,����� (����C�#�"��,�*�"�E�C���������#�"��

�/%�C@<�����$��'����$����$���+'. �# ���"(�-
*�"��� ����"*����"��������,������ ��������*#���*#� 5"��
 ���#����� � 8�� �����������, ������!��� �!�����2�4
����,��+ �������7 �"���,�2���#���������������� � �"��*���
�,�2.�� ���!����!��� �!���������, ������!��� �!�
���*#��� *�+��6�6 , �� *.���� *�� �*,"���5"�" �!��#��-����
� �",�� ����'�(����-�����,������ �*"��������� ������ ���
�#�����#�� �� ���# �����, *�� ����*�"��� �������6,��
���",�� ��������6�� � �!���,"� ����"� �!��7*�,�����2���
���5" � ��3��"� ������� �!������>>@��C�#�"��,�*�"�E
C ��������#�"��

�/%�CC=�����$%
 ������'���+'. ��"�-�����*���� *
�#�� ��������� ��,����"*���7��*� ������4�����2�����1
4����� ,"����!",�� �������!",�� ������*#��,�! *�,�*#��!�
�������"*���*�* �-���*���� *����,��"����������,-8�������
���!-���!�������"�,�!���� *��*����,���������!",�� ���
�,�*� *�"� , �-����"*�" �!�����!-���7������( �������,� �1
��*���������!-�"����!�(�������$L����!�����������#�

���!-���� *������5" � ��3��/%�@=>����/%�C>>��C�#�"�
,�*�"�E�C���������#�"��

�/%�CB@��������'����&�	������ +''.�+�'.
�#�� ��������(�,�����������"�����(�,����������*���,
��(�,���������, * ������� ��"�� �, 8�� �����#�����* �,���61
,�������������"� � ���*������6-�����7���� (��� ���,�����21
������ �*,"� �!��#���"�*#�� �����������#�����"*�1*"��
�!"�������#������*�����(�,"�1��������*��� �!������7���
� (�� � *�� ��������(�,�����������5" � ��3��/%�C>>�
C ,�*�"��#�"�E�C���������#�"�����������,�������-����

�/%�CB<���$'��'�	��������$��$�����'������+''.
'����"*� ������*�������� ���*���� ���* �,�����!����������
� ���* �,���4������ ���(�,"���������-������ �*�"�����*��#
�,�2�(�,"�� ���� �4�������"���� �������������6�����������*4
(�,"�� ����*�� ��,�6"�!�� �!������ ���* �!���* � �����'���1
�"*� ������� ���* �,���! ��� �!������ ���* �,� �4�����!�1
�������� (�� (��������#��! �!�2 �#��� (�� (�������5" � ��3
�/%�C=<��C�#�"��,�*�"�E�C���������#�"��

�/%�C?=����������$'���+'.�+�'.�'����"*� �����
�*������ *��� �*,"� �!��� ��-�,����1�5"��������� �!,�1
�5"�� �������,�E��2�1���!��,����1�5"���������",� �,�1�5"�1
� �������,�E����* � *�� ��������� �,�*��,�� ���
#�����4����� * �-��������#����6,���E�� �� 6"� (�1,�!����1
�,��������#���7���� �����#-���#�� ������ �!��������*��� �!
���, *�� ��������5" � ���3��/%�C>>���������C@C��C
#�"��,�*�"�E�C���������#�"��

�/%�C?I������'�	 ���'���'��������'������
/)�'�����+'��''. � ,���*�"��������* �,���� *��*�"���
��� *��*#������������* �,� ����������� ���"*��+�.����
��"����+�.��)�"�,,-��#��*�"��� �����������,-���*������5" 1
� ��3�'���"*���*��������&� �6,��*�� �E�>����H�*�� ��#�"��
$������6,�����*�� ��"����� �������� �,�����

�/%�C??��'���������� ��)�
 +'��''. '�� ( �"�,
����*#������* �,���6,�����9�*����"��( ����6-�����*",�-
���6���� ��"��������� ���"*����!���������"69�*��������
*������������*�� ��#�"������5" � ��3�:'�������������"�-;
�����"���6��*���,����������"6� ���������#��$�! �����&� 1
�6,��*�� �E�>����H�*�� ��#�"����$������6,�����*�� ��

������ 
���
�/%�B=>���'���$
 ���������'�����)%�� +''.
��"�-�����#���(�,"� �������*���� *��# �4 �!�� �*���#��>I�#
*���"-����� *�� �*,"���������� �#������#���,��� *�,
�*#��,����,���7�������* �, �����,�������#�,,������#�
���*,��� *�,��*#��,����#����-������-���������#����-��1
� ����*#��,������� ,����� �����������#����2��,��� * ���
���5" � ���3��/%�C>>������/%�C>@��C�#�"��,�*�"�E
C ��������#�"��

�/%�B=@���'�	������'���+�.�+�'. ������, ���*�"��
�����"��������9� �!� ���*���� *����#��� �,������ �����-
*��� ������� �#����� * ��� ��� ����*���"���� �",�� �������
 ���������������*#���9�*��"�����#���"��( � ����������*1
",�-����6���'���#��*���"���� �",�� ������"������2�4���
��������#����� ���7�*"� (������������*�����-���������1

�� ��������	
�����	�	����� �������������	�������� ���������



��������	
�����	�	����� �������������	�������� ��������� ��

����� 6,�������(�,�� �!������7�*"� �!��������!-�����#� 
*�����-�2 �#���1!� �!���* � ��������(�-�# �!�������2
���"*����(�,�������������4�� �!������ ���*�������**�"��1
 �!�����5" � ���3��/%�B>>��/%�B>@E���'�@<>������1
� �� �������#�� ���"*����C���������#�"��

�/%�B=?����������'��	 ������'���+''. ���, *�1
� ���������#���� *�,����,������*���� *���6,�������(��!�
������#���� *�����������������"6, �#����*���� *�, ����"�
����������!��"������"�-� ���*���� *������ *������� �����1
� �,����� ���!�,�*�,*","������ 7��,!�6���� ������ �,��5"�1
� ����������-��� *���!��� �!�����, *�� ���������4��
����� ���,�����!-��������( �������,� ��"�����5"  �!
6��#����,-� *�,�����*���"�����,"� ����"� �!���!�����"*#
���%����������������'�������5" � ���3�����@>C�
�/%�B>>���/%�B>@������CC@�������CBIE������ �1
� �������#�� ���"*����C�#�"��,�*�"�E�C���������#�"��

�/%�B>>��'���$���'�����'�$�������'���+'��''.
+�'. � ��*����*�"��� ��� *��*���� *���������������#�
��, ��*�"�����# ��*�"��� ������ !��"�����#���� *�,,-
����5"��� ��� (�,-��'���,����,�*����������#�� �������(��*��
��� *���"*#����!�����#��-�� �4�����"�*��� ��-�������-
 !#���������7����,�*���������6���� �������5" � ���3
�/%�C>>���������@>C��C�#�"��,�*�"�E�C���������#�"��

�/%�B>@��'���$���'�������$�������'���+'��''.
+�'. '������ ������*��*���� *����( ��������"���� ��
������,-8 �!��#��,��!1"�������#��1"������*������� �*�,����
������-���, *-�����!!�!�����*���� *��������*������1
* �,����#�� ����� ����*� ����6��2�����#����� !����*������
�#�������� *��*����-�����,-� *�,�����,�������(�,����
�����,��� *�,����-��� ����������2��,��� *�,��*#��,����
�#�"!#������5" � ���3��/%�C>>���/%�C>@������@>C��
C�#�"��,�*�"�E�C���������#�"��

�/%�BB>��'���$���'���	 ������'���+''.�+�'.
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C�=�����*���,�����#��"���!��"������� �������#����!���
��"�������"����"**����",,-�� � �#��#��*,������ �� *�����6-��#�
:�-� *�,;�*,������5"��*������#������� ������*4�������#��6�1
! �� �!�����#����� ��-����������+���
 !��"�����*#��,���1
�, *�� ��� ���"6� ������������,��!�����#��"���!��"���
��� �������#����!��� ���"**����",,-�*���,�������#����"����
 ����� ���������#����! ��� �!�!��"������!���

'�����������"������*����6�� ����� � ���,� ������ ������
���� ,���*" *",�������#��� ( � ��������! ��� �!����#�
�#-� *������������
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� ,���*�"��������* �,���� *��*�"������� *��*#��������
���* �,� ����������� ���"*��+�.�������"����+�.��)�"�,,-��#�
*�"��� �����������,-���*������5" � ��3�'���"*���*�������
&� �6,��*�� �E�>����H�*�� ��#�"����$������6,�����*�� �
"����� �������� �,�����

�%%�>??��'���������� ��)�
 +'��''. '�� ( �"�,��1
���*#������* �,���6,�����9�*����"��( ����6-�����*",�-
���6����,����2#�������"��������� ���"*����!���������"61
9�*���������*������������*�� ��#�"������5" � ��3�:'������1
�������"�-;������"���6��*���,����������"6� ���������#�
$�! �����&� �6,��*�� �E�>����H�*�� ��#�"����$������6,����
*�� ��
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�%%�@CB����%'���$'�%��'�	������'�����'&'	 ���1
�'�	�
 +�. �#���#��-�������*� *������������"(�- �!�
	�*�"�������#����1���� �,��2�4����*#���#� 8����,��(�� *�,�
������!",������"�����������*���"��� ����"� �!���� 1
� ���,������������5" ��������"6� ( � ������,�����������, 1
*�� �������* ( ,���! ��� �!���*� *���%�������������� *
�6��(�� ��������5" � ��3���'�@<>���#���2��4��+H���-
2��4�.� ���"����� �,������ ��E�C���������#�"��

�%%�@C<����%'���$'�%��'�	������'����������'1
��	 ����'�	�
 +�. �# ��*�"�����( �����#����"�����2 �#
#����1����7�� ��*�� ���#��"��������������! ��� �!����,�
�����������#����� !����*���� �*,"� �!�����, �!����6 *�� ���
�������� �!����*���������������-���������"�����"�����! ���1
 �!�����#���� *������*���"�������*��*���"�, 8�������,�
*�����������������(�,"����*���������������-����������#� 
*��� ��������2�4� �����#�� 8���6-�#�( �!���"������2�4
 ������������5" � ���3���%�@==G@=>�����'@H=G@H>����
��'�@<>���#���2��4�� ���"����� �,������ ��E�C��������
#�"��

�%%�@<=���)	�'�'��'�	'��$
 ��%'���$'�%�	�/1
�$���$
 '�+'��''.�+�'. 	�6����-��7�� ������ ���!�� �!
 ���"������ ����* *" ���������2��2 �#�*���"�������
�*5" � � ��������������������������� ��"����������� � ��
6��2�����* ��*��������! ��� �!��* ��*�����! ��� �!��* 1
��*�� ��"���, 4������������ �����#���,�*���"*� ( �-������"�
�����,�2���� �(��� !�����"� �!��"��������,������5" , 6 "��
*��� �" �-������*����(�� �������5" � ��3���%�CI>���*��1
*"�������,,������B�<�#�"��,�6E�>�<���������#�"�

�%%�@?I������'�	 ���'���'����%'���$'�%�+'��''.
� ,���*�"��������* �,���� *��*�"������� *��*#��������
���* �,� ����������� ���"*��+�.�������"����+�.��)�"�,,-��#�
*�"��� �����������,-���*������5" � ��3�'���"*���*�������
&� �6,��*�� �E�>����H�*�� ��#�"����$������6,�����*�� �
"����� �������� �,�����
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�%%�C=D��'��$��)��'����������/��������$�	
�
������+'��''.��-���������, �!��#�"!#�������!-��,�2
�����*#� ������������2 �#��7���,�������, �����,�*� *�,�
��*#�� *�,���," �����G���#���,��-�����������,-� ������-�1
������������ ��6��#��#��� ������� ��������5"��*-����� �
 ��� �*"����� ������ ,�������6�*4�*����,���� !����*#� 5"���
 �*,"� �!��'���������,-8���"� �!�6��#����,-� *�,�����*��1
�"��� ���,����#���������5" � ���3���%�CI>����
����@@<��C�#�"��,�*�"�E�C���������#�"��

�%%�C><���
���'���+'��''���. �6��,"��������,�� (����1
� ������ ��� *���2�41���!-�� ��",��1������"���( 6�� ����
���5" � ��3���%�@B>���������@@<��C�#�"��,�*�"�E
C ��������#�"��

�%%�C@=��������'����������$'�	��+'��''. �"���1
�����,�������������������� �������� �,������ �����7 �,�
��� ����6��� �!������(��������*��6 ����,��� �!���������
������� ��E���������������� ����������#K��* *,�����������

/���������6�������,�*� ������# �12�,,�����"��(����,��
*�,"��������6"*4, �!����� !"��� �* �,���� ���*��,��� �!�
���5" � ��3���%�@B>�����%�C>D��C�#�"��,�*�"�E�
C���������#�"��

�%%�C@<G/�	�C@<��'��$��)��'������/'����'��	
��%'���$'�%���#�����, *�� ��������! ��� �!�� �* �,��
������*#� 5"�������#��#"����6��-������������-�"� 5"�
*#�,,��!������#��� �* �, ������/ ���� *�,���! ��� �!�#��
�(�,(����(���#�������<=�-���������������#����*#�,,��!���
/ ���� *�,���! ��� �!� ����� (��������� �!,-��,,1��*��1
���� �!�� �,���#��� �*,"�����"*#���������6 ���*#�� *���6 �1
���� �,���6 � ���"������ ������� *�,� ��! �!�
�#�6 , ��� ������# ��*�"��� �� �������������( ������ ���1
�"*� ������������(�( �2�����/ ���� *�,���! ��� �!�������#�
��������#�������������"�������#�",��#�(����2�4 �!�4��2,1
��!������#�����* �,�*��� ���� ������*����-�������,-�(� �"�
��! ��� �!�� �* �,�������#��#"����6��-������5" � ���3
�����C�#�"��,�*�"�E�C���������#�"��

�%%�CCC���)$&�
'�%�''�+'. ��! ��� �!���9�*���2 �#
,�*�,�*����,�"� �!�,�(�,����#����, ������������,����� ����� �1
*,"� �!��"(�- �!����, *�� �������* ( ,���! ��� �!�2�4� �
�#��R� �,�R����,��� �*,"������! ��� �!��������-�����*��1
�"���!����������� !��E�6�� *�������� !�� �*,"� �!�*����1
, ������4 �!��#� 8����,�����(�� *�,�*"(�����,�������4 �!����
���#2�4�(�,"���*�,*",�� ������)������*����* �,�����2��
���� ��,��,��G��� ,���������#2�4� �(�,(�������#�����
��9�*�������*�,,�*���� ���#��� �,�������*���"�,��������#����1
 *�,�4��2,��!��������,- �!�%�������������! ��� �!���9�*���
������ �*"�� �������#��� �* �,��������5"�� ���������9�*1
� ����+��*�����	��6����)�����������,�������*�.������#� 
�,�� ���# ������#������6��������*��� ������6��������+���#
��� *������"�.�����F@D������FIC�����+� !#��**"�*-
$�����*�����2�4.���$�����1�5" � ��3��%%�@CB��
@�#�"��,�*�"�E�I1?�� �,��2�4���-�E�C���������#�"��

�%%�CCB����%'���$'�%��'�	������'�����	���$'1
��	 ����'�	�
 +�. �7�� ��*�� ���#����! ��� �!���� !�
��*���� �(�,( �!����,-� ������ !�������� �",�� ������"�����
"�����! ��� �!�����#���� *������*���"�����������,�����1
,-8������ !�������(�,"�����-������������*�������2�4
���#�� 8�������5" � ���3��%%�CI@���%%�CII�������2�
����#����,,�2 �!3��%%�CIB���%%�CI<���%%�CI?�����
��'�@<>���#���2��4�� ���"����� �,������ ��E�C��������
#�"��

�%%�CC<����%'���$'�%��'�	������'������&'$��1
�����	 ����'�	�
 +�. �#����( �������,����",�� �� �1
���������� ����"*����"���������,�6����-������ �,�����,-� *�,
�4 ,,��"���� ���#�����,-� ����������( �������,���! ��� �!
��6,������"������2 ,,��*� (�� ���"*� �������#������"�1
��������2����5"�, �-����������+*#�� *�,���#-� *�,�����
6 �,�! *�,.� ���#��,�6����-������ �,����#����"�����2 ,,�"��
�#�����4 ,,�����*�,,�*��� �,��������������,-8����! (�����( ��1
�����,���! ��� �!���6,�������5" � ���3��%%�C<C�
��'�@<>������C@C���#���2��4�� ���"����� �,������ ��E
C���������#�"��



�%%�CB=�������$��'&����)���'���+'�''��. �"��1
( ������",,1� �����! ��� �!1��,��������,�-���������
*��� �"�"��� 71����#��� ��� ��2# *#����* � *���"*�� ���,
�69�*� (�������*# �(������"�������"��������2 �#��#����! 1
��� �!�� ( � �����*",�-���1�����( ���� ��������,, �!�
���*,� �-��#����"*�� ���,��69�*� (�������#� � �� ( �"�,
��1�����!�������5" � ��3���*���������������#����
����"��������*"�",�� (��!���1�� ����(��!��������,�����@�==�
C���������#�"��*�� ��2 ,,�6��!��������*����2�����!��
�5" ����������� �������� ���%%�CB=��������� (����"1
*�� ������-�6��"������������,�*� (��*�� ��#�"������* ( ,
���* �,�-��,�*� (�� ��� ���#��9"�!���������#����1�����( ���
�#���5" ���������������5"���,-���*"�������#����*���#��
�#��2�4��7�� ��*������ ,���# !#15"�, �-����, *�� �����
��! ��� �!�� �* �,���������*� *������,- �!��#��*�� �����
�����,�*� (�����* ( ,��,�*� (����5" ����#����"���������"6� �
��:��*,��� ������'���������$�5"��������(�,�������,-���1��
��� ����2���%��"�� ���$�5" ������;������6�� �������
�#�����������������#����! ��� �!�� ( � �����*",�-���1��
��( ���

�%%�CB@����$)��)$�	 ����$
 +'��''. ���,-� ����
����� ��������� ������ �������"*�"������6��#���*������
���,�*� �����'��,"��*��, �����2�4��������!-����#����
�������� �� 6"� ������� 7������ �����*���"������#����
���5" � ��3��%%�C@=��C�#�"��,�*�"�E�C���������#�"��

�%%�C<=���)	�'�'��'�	'��$
 ��%'���$'�%�	�/1
�$���$
 ''�+'��''.�+�'. 	�6����-��7�� ������ ���!�� �!
�,�*� *�,�* *" �����," ����*#�� *������������,-� ���������#�
��! ��� �!��"��������,��"� �!�*���"���������*5" � � ��
���������"*�����," ����*#�� *�� ��"���, 4��*������ 6,��
���� �*������ 6,���," ���,�2�+���������(�,"��� *.�����1
�"��,��������"���*#��*�� �� *���� ������2�4����"6",���
����,�� ����,�2��*�( ��� ������!��������#������*�(����
�7�� �����,����������,-� �� ��"���, 4��*������ ����������1
� ,������ �!����� ��!�!�� ����,,�� ����
�"�!K�����","��������
(������ ��� �!�����������#������*�(������7�� �����,
���������,-� �������," ����*#�� *����� ���!����� ���7�� 1
������2# *#���!���," ����2������#������ �!���*# ���2 �#
���, �������������� ��,�*������������� �,����* ��������51
" � ��3��%%�@<=�����5" � �����*��*"�������,,����3
�%%�C<>���%%�C@=��B�<�#�"��,�6E�>�<���������#�"�

�%%�C<>���	)'��������'���+'��''���. ����� �����
, 5" ������������������1� ���� ���,�*��� �" �-��/���",, K�
�5"�� �����#�� ��",���������"��� �* �,���,�� ��������"1
6",�����,�2� ��� �������������"����������"6 ��������5" � ��3
��%�@B>�����%�C>D��C�#�"��,�*�"�E�C���������#�"��

�%%�G��%�C<C���)��������	�������&'$�����1
��	 ��'�����������%'���$'�%�'�+'��''. ��� *��*�(1
���� �*,"��3�# ���-����2�����,�������( �������,�,�2����
�!",�� ������9����"*�������*��*�������2������,,"� ���
2����5"�, �-���������������#� �����"����������� �,
�������!-�6�,��*����2����*#�� ��-�*��*������� *�6 �,
*��*�������5"�� *���7 *�,�!-����� �4����������������5" 1

� ��3���%�>@B����%�>==���������@>C����*���������� �1
��"*����C�#�"��,�*�"�E�C���������#�"��

�%%�G��%�C<B���)��������	�������&'$�����1
��	 ��'�����������%'���$'�%�''�+'��''. '����"*��-
,�(�,��"��������,�� ��������#� *��-�������� ���,,"� ���*��1
��,����, ��2���������!�������#�8���"��2���������!������
2������ � � 8�� ������,,"� �����(��� �����,������������ 1
6 , � �������"6, *� ��� �"� ��������� (�����!�� 8�� ���� ����1
( �������,�����!������+�,�� (������ ����, ������#�8���"�
2���������5" � ��3���%�>@B����%�>==���������@>C�
��*���������� ���"*����C�#�"��,�*�"�E�C���������#�"��

�%%�CH>����'	 ������'���+'��''. ��� ����"*��-
*�"���*�(� �!��#����! ��� �!������ �������� ,���� ,��#���
�,�� ���# �������*,��� � *�� ����� �* �,���������*� (��������
�����!���#�"!#��� ,�������,�2����������1� ���� ���,�*��1
��, ��� ����#��-���� ,�*������ 6 , �-���������,��������1
� *� �����#�������!�#������ ,�����������"�����������
'����"*� ���������#�����"�������,�������6 , �-�*�,*",�� ����
���5" � ��3��%%�C@=��C�#�"��,�*�"�E�C���������#�"��

�%%�CHC����'	 ������'���	�/�$���$
 +'��''.
'����"*� ������,�6����-����� �!����#���� ���� ,���*#�� *��
�,��� � *�� ���������6 , �-��*������ 6 , �-���#�������!�#�
���5" � ��3��%%�CH>���*��*"�������,,������C�#�"�
,�6E�>���������#�"�

�%%�CD>�����$���
���'���'�+'��''���. ��� � � ����
����� �����������"����#����� �!������5"�� �������������
��������6,����!�����6,����2�4��#������ ���������*����,�2����
�#����-��� *��������-�� ���,�!�����#����*#��!�����(� ,�1
6 , �-���* ��*�� �!���! ������ ���������*-*,����(����*-*,���
���5" � ��3�����@>CG@@C��C�#�"��,�*�"�E�C���������#�"��

�%%�CI@����%'���$'�%��'$�)'� ���	
�'��+'��''.
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���#���� *�,����,����#��4�-�*�(������� *����3�+ .����, *�1
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,��4�,���,�������#���-����������#��#"����6��-���
6�*�� �!� �*��� �!,-����# �� *������������ ��,��9� ����1
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���� �������� ���,��! ���� ��������! ����������*�"�!�����
��4���#����! ���� ���� � �!�+�'�.�G��"��������,�������! 1
��� �!�+��.��7��������� ����% (����#�� ���� �* �, ��-
���"�����!���#-� *����#��"���!��"����*" *","���5" ��
��"���������6�*�����#��"!#,-���� , ��2 �#�!��,�! *�,�
���#���� *�,�������#-� *�,��#�� ��� ����� � �������#��(� �"�
!���#-� *�,����#���,�! ���

 ��������	�����	#��' ��*#��"�������6�������� �,�
����� ���� ������"�������"�2��4�� ���#����"��� ��������,�1
���������"������2#��#�(��*���,������#� �9"� ��-������"1
������������!��,�! *�,����������*������*� ���������#��
"����#��������#��6�� �����*���"*� �!��� �� *��!�( ��� *�
��!��� *�������,�*� *�,��"(�-���������*5"  �!��#����(� 1
�"��!���#-� *�,������������#����"��������*�����#����������
��(�,������ �������� ����#��� ��*��� ������2 �#��,,��#�� ���1
��� ����'����� � �������#���5" �����"12��4���!������"1
������*����,������ * ����� ����#��� (����� �,���7�� ��*���
'���*����-�����#����#�(�� �*,"����*" ��������� �� *��# ��
 ���#��%",�������7 *�����"� ����������*#��,�! *�,�� ���� �(��1
� !�� ������������( �������,�� ������!�"��1������� �!����

�"(�-��������*� (��(�,*���� ����2�  ��������2�,,1,�!! �!
�*#��,��������6-�/�4����,���

�����	)!����' �#���������������%���#-� *����*�"�!��
 ���"���!��"���������������������2�������������"�- �!
�6�������������"� (�� � ���*�� ���*���6���������#����"61
�� �"������*�"����5" ������� ���#��!���#-� *�,���! ���1
 �!���!�����������'������ ������"� (�� � ����#���#�(�
����6, �#�������,��7*#��!����!����2 �#�����*���6���61
�� ����� �#�������#���������������%���#-� *�����#����1
� *�����'������ ���,���!����

#��!����	��&%�	,��������)���!��"������"������ �
�#��%���#-� *�,���! ��� �!���!���2#��2�",��, 4�����*��1
� �"��� �*�,-� �����#������������* ��*����!��� ��%��1
�#-� *����%���#-� *�,���! ��� �!�����,,�2�������",� ,,����
����#���5" �����������#� �!��"������!���6-� �*,"� �!�"����
� 7�#�"��������* � ���*�"���*�� ���2# *#��,���2���"���� �
�",� ,, �!��#���5" �����������#� �"���!��"������!������"1
������ ��������������4����(����!������# ����� ����#�",������
2 �#��#� ���( ���������������#���������,-�������� 6,�� �
�#� �"���!��"������!����������� ���2# *#��,�*� (�
*�"����2 ,,�6���**����6,��������(����!��"������**�,��� �!
�#����#�"!#��#� �*��6 ����/�G�����"� ���

������ ��!�	��	 ��������' '����� � �������#���"���
� �,��*�����7�� ��*�����"���������! (��������"� � ����(�-
�"�����#�"!#�"���#� �"���!��"����*�������2�4���
�"���� ������2 �# ���#�� ��"��-���������������!�(��1
������!��* ������"������#�(���*���,-�2�4����"������2 �#
!���#-� *��*�2�� ��(� �"�����������#��)�������"�#����1
 *�����������#��� ���#��%",�������7 *��

���	#����	.'	���	-��	 ����	 �������	���	,�����������
#�����' �#��,�*�"��������,�6���� ��������*���"��1� ���
 ���"*� ������������#���������������%���#-� *�����,�*����� �
�#��%������������#�������������� ��� ����5" ���������*��1
�"*� �!�!���#-� *�,�� �,������"�������� �*,"� �!���!������1
�����!�( �-��������!�"��1������� �!���������� ���"�����
����*�� �!��� �� *�2�(������"������#�(���**��������#�������1
����������#-� *��,�6����-��������" �!������ ���������"�
�*4���)���!��"������"�������,���#�(���#� ��2������2# *#
 ���5" �����2 �#����2�4�������������( ������� ���,-���( 1
����������2�4����"�-���,�7�� ����������* �, 8 �!�

-��#�(��������������������������������
����������������������-��#�(���������������

%���#-� *�,���! ���������!���#-� * �����"������,-�5"��� 1
��� (����*#� 5"���������,-8�������� �-����*���,�7�����#�����#�
%���#-� *�,�!��"�������#��������5" �������* �,�*��6 ��� ��
����� ��������6 , � �������# (�� ���# ��� �* �, ����'����� � �����
*��� 6"� �!���2����*# �( �!��#����"*�� ���,��"�*�������1
�* 6��� ���#������%��"������� ,�������#���/�� �**�� ��1
� ���� �� ����#��%���#-� *�,���! ��� �!���!���������
�� (������!��"������"������2#�3

>� 2 ,,�6��*���������!���#-� *�,���! �����2#���# �4���
�#����,(�����������*���6,�������4 �!�*��(��� ���,����"1
,�� ���������6,����������,( �!��#������6,���� �������1
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���,-�"� �!�����, ����"���� ��� �����#���� *����* ��*�����
��! ��� �!�

@� 2 ,,�6��*��� (��� ���(�� (����6,�����,(���2#������6,�
���5"��� ���*��(��� ���,����",�� ���������6,�����������
*��*� (�������������2�#-���#��������2���6,������* �1
� �����������2����#����������,-8 �!������

C� 2 ,,�6��!�����7�� �����, �����*���6,�������� !� �!����
*�- �!��"����!���#-� *�,��"(�-���,�6����-��7�� 1
���������" �!��#����#���*�����������������#��# !#���1
���� 6,��5"�, �-������5"��� �- �!�"�*��� ��-����
 �*���,����������������

B� 2 ,,�6��*���������*���"�����!������2#��*���2 ��
�,!� �#��� ����# !#1,�(�,�,��!"�!������*5" �����*����
����,������ ��,�-��* ��� � *������

< 2 ,,�6�� �6"���2 �#�,�����# ��5"�, � ��� �*,"� �!��6"�����
, � ���������#���6 , �-����*���"� *����2�,,�6��#���,,-����
 ��2 � �!�������#���6 , �-������4����"�����* � ���� ���
*����7��2 �#� �4�����"�*��� ��-�

�
���
�
�
%���#-� *�� ��������, ������� ���� �* �, ��-��* ��*���#��*�

��"�������"���#�(��������!���"���� ��� ���#-� *������#���� *��
!��,�!-�����*���"����* ��*�����"�� �����������# ����"���1
� ��� ����*����#��� (��6��-����*�"��������#���#��-�������*1
� *�����!���#-� *�,����#��������!���#-� *������!���#-� *�,
��! ��� �!� �(�,(���#����"�-������7�,��� �������#����� �����#�
�"�!��"�����#�(��!���������"� � ������2�4���-2#������
�����(���������#���,�������#����������#�� �� ���,�*�������,�*1
� (��� ���#��#"��� � ����#���! (����"���������"�������� �!���� �1
����� ���,� ��"�������� �������*",�"���������� ��-��,,��#���
�5" ���������(�-���"�����2#���6�� �����/�*#�,�K����!��� �
%���#-� *�,���! ��� �!���������"���*���,�����#��*�"���� �
�#�����������" *","���,"���#����,,�2 �!�+�����#��*�"��
�,�2*#�������#���������������%���#-� *��2�6��!�.3
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+B.%�%�BCI ��� ����� !����
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������ 
��� �����	�������� ,�*� ,�6� ����#��
%�%�BC@ ����� ����(�,"�� �� C C B
%�%�B?B �#-� *������#�����# C C
+B.%�%�BC? �",� 1� �* �, ��-���������� !� @ C C

��%�%�BCI 6�! �� �!���,,��������
%�%�BD= ���, *�� ����������������� �! C C
+@.�,�*� (�� H H
����, >?

 ����	����� >C?�<

+>.'����,,�������������#�������#�",����4���#����*� ��������'�@<>
�������6-��#���������������%���#-� *���#��� ����"*����* ��� � *
*���"� �!��'���� �!�������������#��������4����*�"��� ���69�*�1
� ��������!��� �!�"� �!���(��
+@.�,�*� (����"��� �*,"������,�����?�#�"���#��������	�'��*����1
5" ���������#���������������%���#-� *����*�"�!��� �����"�����
���*��� ����!�� 8 �!��#� ��,�*� (������������� ��������������
���* �,�'�������+��'.��� !" ����"!!��� �!�(� �"��� ���������'
��!����*���6���6�� ���������#��������������� *��
+C.�#����(��*����,�*� (����#�",��6��*#�����������(��*���%� ���#1
����*�"����+%�%�B>B��%�%�B@@��%�%�B<@.�����*#� *�,�*�"���
���C==�,�(�,������6�(��������! ��� �!������* ��*���������������
����������#��"� (�� � ������"�������������������(���6-��#�
��"����K����( ��E�*�"����������#��"� (�� � ����������(���6-
�#��)���!��"������( ��-����� �����+)��.�����#��������������
%���#-� *��
+B.��"������*�����4��� �#��%�%�BCI���%�%�BC?������� ��-��#�����1
 ����� !���5" ��������#���",� � �* �, ��-���� !��*�"��
%�%�BC?�����������,-� ���� �!���������� ������!,-��*��1
������������"������ ��������� ������,�"���7�,��� ����������"*1
� ������"������ ��������� �����1����,�"�����, *�� �������!���#-� *�
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��4��%�%�BCI����C�*�� ��#�"���� �#��6-����,, �!�����,,�C�*�� �
#�"�� ��������������+��,,����� �!.���6-����,, �!��������� �����
�#��C�#�"�� ����,,������#����� ���� ���� �!�

�������-��#�(����-��#�(��������������
%���#-� *���,�-����� ���������,�� �����-�����*�����

* ( ,���! ��� �!������,�"����! ��� �!����*#�� *�,���! 1
��� �!������� � �!���! ��� �!�����2�,,�������#���� *��
�#-� *���!��,�!-��*#�� ��-��#-��,�!-������*���"����* 1
��*���% (����#�����"�,�*����*� ����6��2�����#����(� �"�
� �,�������!���#-� *��� ����-�6����� ������������"������ �
��#����9������*��� ���*#��� �!����� ��� ��!���#-� *����
���*#�����!���#-� *������������������* �, 8�� �����#��*�����
*�"������4��������� ��-��#��� ����5" �������"��� �*,"��
���������#����,,�2 �!�!���#-� *�����#����*�"����

%�%�@>=������ �,������#�����#
%�%�C=@���� �� *����#���
%�%�C=C��%�( �-�������!��� *����#���
%�%�C=I���,�*� *�,������,�*����!��� *����#���
%�%�B>?����,,�	�!����,-� ����������� ����(�,"�� ��
%�%�BD=�����, *�� �����������,, ���$���������� �!

�#����� � �!�#�"��*���6����� �� ���6-���*��6 ��� ���
�����#��!���#-� *��*�"��������2�,,����*�"���� ��!��,�!-�
���#���� *�������*���"����* ��*�������� �!�����#����"1
����K����9��

��"�������#�",��*���",��2 �#��#���������������%��1
�#-� *�����!����#� ���5"��*�����*�"��������(���6����
��6�4 �!������� �����!���

�����#���������
����

��������&��������	
���
%�%�>?I������'�	 ���'���'��%����
�'���+'��''.
��2���� *�� ��!���#-� *�����*#����6������#���*���� *
��*",�-� �� �( ��������"6� ���������*�"������#��*�"�������#�
����������#��������(�,"�� �����������* �,���� *��*�"����'�
��,�*������#��*�"���*���6����"!#����,-���*��"�����#��>?I
� �,��6�����6�*�� �!���������#���!",��*" *","��"�����
��2�*�"����"�6������� �,������5" � ��3�����������������1
��������� ��Y�(� �6,���>����H�#�"����$������6,�����*�� �
"����� �������� �,�����

%�%�>??��%����
�'��	 '�&���'%��'���+'��''. '�� 1
( �"�,���9�*�E� ���"�������� !�������� �������� ������6,��
���,-� ������ �,���"(�-�����5" � ���3���������������������
����:'�������������"�-;������"���6��*���,����������"61
� ���������#��$�! �������� ������������"�������"�����
�7����������9�*���&� �6,��>����H�#�"����$������6,����
*�� ��

%�%�@>=������$'�	�����������$���+''.�+�'. '���1
�"*� �������#���#-� *�,�����*#�� *�,������ ���������*�����
 �����"�,,-��**" �!����� �,������6 ��� �������,���������
6�*����!������, 5" ���������, ���+� ���,�.�������!!�!�� ��
����," �������� ���,�����6�*�����*4�������� ,���/�� *�����1
 �,������ ����#������* 6���#���**"��*������������"*#���
*-���,���"*�"������� �-���������� �-������� ����,�� �!���
� ��,����*�������������!���������������#�"!#��#��� ��"1

� ����5"�� ���+�"*#����� *4���#�K������4�K�����" �K������
��*-K��	�2�.�����7# 6 ���� ���,�*� *����!��� *���,��� *�
��*#�� *�,���#���,�������," ���,�2������ ������"�,��
��*������+����� ����,�*����!��� *���"*,�����!��� *��,�71
�� ��.���#����*��� �-�������� �� *�,,-����* 6������� �����
�*4�������� ,����",� �#����� 7 �!��#�� �������#������
����, �!�������� *� �!������ ����'��� �!��������*�����
�*� �!�����*4�������*����,���� ������ �,������ ������( 1
�������,� ��,"��*��������������"�������"���� ������
*#�� ��-�������5"��*���������, ��� �-���� �����-��#����1
!��� �-������*�,������5" � ���3���%�@==���������>>@�
��*���������� ���"*����C�#�"��,�*�"���C�#�"��,�6E�B���1
������#�"��

%�%�@?I������'�	 ���'���'��%����
�'���+'��''.
��2���� *�� ��!���#-� *�����*#����6������#���*���� *
��*",�-� �� �( ��������"6� ���������*�"������#��*�"�������#�
����������#��������(�,"�� �����������* �,���� *��*�"����'�
��,�*������#��*�"���*���6����"!#����,-���*��"�����#��@?I
� �,��6�����6�*�� �!�����������#���!",��*" *","��"�����
��2�*�"����"�6������� �,������5" � ��3�����������������1
��������� ��1�&� �6,���>����H�#�"����$������6,�����*�� �
"����� �������� �,�����

%�%�@??�%����
�'��	 '�&���'%��'���+'��''. '�� 1
( �"�,���9�*�E� ���"�������� !�������� �������� ������61
,������,-� ������ �,���"(�-�����5" � ���3�����������
��������������:'�������������"�-;������"���6��*��1
�,����������"6� ���������#��$�! �������� ������������"���
���"�������7����������9�*���&� �6,��>����H�#�"����$�����1
�6,�����*�� ��
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%�%�C=@����'��'����������'3�'��$��)��'�����
��'��'����������+''.�+�'. �# �� ����� ����"*��-
��"�-������ �� *����#������� ��! �!��#�����#K���"6�"��*��
2 �#����#�� �������,�*� ����� �� *��7�,��� �������� �!
2 �#��#��# ���-�������(�,������������ �� *��7�,��� �����#�
*�"�����*������#�"!#�����(�( �2�������#��������*5" � 1
� �������� �� *������ ��,������� ������������ � ���,���( ��1
�������)���,- �!��#���� *�,�*��*������ �*,"� �!�2�4 �!
 � � �,,-�2 �#���(�,� ����5"�� �������� ��,���"6�"��*�
!����� �������"������� ����"*��!����,� ��"��� ���� �� *
�������*��� �!�����2�,,�����#�����"������� �� *������ ���1
����� �����#��*�"��� ����"*���6�� *�*��*���������#���� *��
�����#-� *������� �� *�2�(������!�� ���+ �*,"� �!��� (�1
� �������#�����1� ���� ���,��*�"�� *�2�(���5"�� ������� ��
��,"� ��� ���",� 1,�-������� �.�����#�� 8 �!�� � ,� � ��
2 �#��#���5"�� ���������#-� *���#���"���, ���,,�!���#-� *�,
���#�����)� �!����,-� ������� ������-������� ����7���,��
���, ����� ��1 �(� �����-��������#��*�"���6 �!����" �
�#��-������ ,����#��-����, ����#�"!#���������� ������
�#� � ���������2�� ��,�!�1�*�,����*��� �!������ �� *�����
��� ���(��� !��,1��1�� ����� ������",� ����,-��#���**"�*-
����� �� *� ��!�������#�����#K���"6�"��*������5" � ���3
��%�@==������@>C������@@<������%�%�@>=����%�C>>�
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 ������%���'����������+'.
'����"*� ������,������ 6������*����!��# *������6��#�,�
!�( �-�������!��� *��7�,��� ����$��"*� �������6��(��
!�( �-�������!��� *�(�,"�����#��-���������� �,1� �,������1
�, ��� ����"*���6-�!��,�! *�� �� 6"� ��������#��������, � 1
��� ������� �������� ��������5" � ���3���%�@==������@>C�
����@@<������%�%�@>=������*��*"�������,,����� �
��%�C>>����*���������� ���"*����C�#�"��,�*�"���C�#�"�
,�6E�B���������#�"��

%�%�C=I��'��$��)��'�������	���$'��	 ���
�	���$���%���'����������+''. �# �� ����� ���1
�"*��-�*�"�������,�*� *�,������,�*����!��� *����#������
�"6�"��*���7�,��� �����#��*�"���6�! ���2 �#����( �2���
�#����*���� ��,"��* �!��#���,�*� *�,������ �������*4��
���#�������6��� �*"���������,�*� *�,����#����2 �#�(� �"�
�,�*�������-�������� , �!�������"�� �!�������!�"������
� 6�����,�*����!��� *����#����"� �!�6��#����"�,�+��!���#�
��!������,," *����#��.��������1�����+��!���#��� �����1
�� �����#��.���"*�������,�*����!��� *�� �,������#����*#1
� 5"����( �2��������,�1������ �,�� ��"*�����,� 8�� ������
!�"���������� �!�������#��� �*"�� ��������*#����#��� �1
*,"���������� �������#��� �* �,���� ���"������ ������*�1
�"������������*5" � � �������,-� ������� �������� �����#���
(� �"�����#����������,�-��� ��!����*#� *�,�������( ��1
�����,���! ��� �!��������"*����7�,��� ���+6�������
��* �"������,��� ��"�� �,�� ���,���!���#���,�����#-��1
*�6���.���#��,�6����-�2 ,,���*"�������������� �!�(� �"�
���#���� ���#��� �,�������2�4 �!��#�"!#�*����# ��� ������1
�5" � ���3���%�@==������@>C������@@<��%�%�@>=�
��%�C>>������%�%�C@>����*���������� ���"*����C�#�"�
,�*�"���C�#�"��,�6E�B���������#�"��

%�%�C>>���)$&�
 ����N�	�$��'���%����
�'��
+'. �#���"��������,�����!���#-� *�,��7�,��� ��������"!#�
�#�"!#��#��"���������� ������*���"���� �",�� ��������� �,�
�7�* �������"�������7�,����#���#-� *��"���,- �!���*#�!��1
�#-� *�,����#������� !��!���#-� *�,��"(�-������������
�"6� ������,�6 ������*, �����*����*� �!��#��2�4������*�,1
,�*�����*��������� ��������#����",� �!����������#�� �� �
�,�*������"�������� �!��#����*������"���� ����� !� �!����
 ������ �!��#����",������!���#-� *�,��7�,��� ����"(�-��
� ���7���"�����*���"������, *�� �����"*#����2�6�6�2����
������#����������2�����*������ ��#�,��",�����5" � ���3
����@>C����%�@==�������
%�>=>��C�#�"��,�*�"��
C #�"��,�6E�B���������#�"��

%�%�C><���)���$�'�%�%����
�'��	 �'�	��'�&��1
�'%��'����+'.�� �����*���"*� �!���!���#-� *�,� �(��� !�1
� ����!���#-� * ��������������� ��"�������,��������* �, ���
�"*#����!��,�! ������"(�-��������,���1�������"��������
 ����"*�������#�� ��"����#�����*#�����#�������* �, �����"��
�����������#����#�-���-�"���������#�2���*#�����*����#�
��� !�������"�*�������!���#-� *�,� �(��� !�� �������"�����
,�������"�������"����������#����!��������, *�6 , �-�����

(� ��-�����"(�- �!����#�����,�����#�����,��������*#� 5"��
"���� ��!��,�! *�,�� �,������ �!����� �������� ���������71
�,����#��,�! �� *�,�������� �� �!� ��"���� �*�,-��,�������
!���#-� *�,�� �,�� �(��� !�� ��������5" � ��3�%��	C=I��
%��	C=?����*���������� ���"*����H�#�"��,�6��@��������
#�"��

%�%�C@=���	��������������'�))��������'��
������&���$���%��'���+'. '����"*� ������*��� �""�
��*#�� *�������,��� *�2�(������!�� ���2 �#�������#�� ����
� �* �,���������",��� �������� ���� ���,�!-��������#��* 1
��*��� ��!����,����� *�� �*,"�����6 ����(�( �2�����,����1
��-���*#�� *���������������� ������4�K��,�2����� ������
!������ *�����"������ �����*-���," ���,�2�������( �1���4��
�5"�� ����/�� *�� �*"�� �������#��2�(���5"�� �������,��� *
��� ����,����2�(�������#� ���,�*� ��G����� �� ������ ���1
��*�������5" � ���3�����@>C����%�@==��C�#�"��,�*�"�E
C���������#�"��

%�%�C@>������$
 ����'�	���'3�����'���'�	���+'.
'����"*� �������#���#��-����!�( ��� ���,����!��� *�����
�,�*� *�,�� �,�����*�"������ ��!���#-� *������#�� ������#�
���#���� *�,������#-� *�,���"���� ��������#��(� �"���#�1
������������#��� � ,� � �������� �����*��� ���#��(� �"�
� �,������� �����#-� *�,�,�2��!�(�� �!��#��6�#�( ������#�
!�( ��� ���,���,�*� *��������!��� *�� �,�����-����������5"�1
� ��������#����� �,����/�"���-�(�,"����6,�����)� 5"�����
�#������'��,"��*���������� "������ �,��6�#�( ������5" 1
� ���3���%�@==������@>C����������@@<������*��*"���
���,,����� ����%�C>>���*���������� ���"*����C�#�"��,�*1
�"�E�C���������#�"��

%�%�C@@������$
 ����'�	���''3��'��1&�$
'�%
�'�	���+''. ����������,�*� *�� �,�����",��6K��,�2���-����
����5"�� ��������#��*���������,�*� *�� �,������� ���-��,�*� *
� �,�������#��� �*��*"���� ����*���"*� �!���� "����#�K�
,�2��� �* �,�����*#�!��*����(�� ������"*�������,�*� *
� �,�� ����*���"*� �!���� "����,�*����� (����*���$�� �1
���*����-���������5"�� ��������#������ ���-��,�*� *�� �,��
�#����!��� *�� �,���*�"����6-�*��������*"������/ ��1��(��
,�2���#���,�*����!��� *� ��"*� ���������-K��,�2�����5" 1
� ��3�%�%�C@>����*���������� ���"*����C�#�"��,�*�"�E
C ��������#�"��

%�%�CB=�������$��'&����)���'���+'��''���. �"��1
( ������",,1� ������! ��� �!1�,��������,�-����������*��1
� �"�"��� 71����#��� ���+�� ����5" (�,���.� ��2# *#����* � *
��"*�� ���,��69�*� (�������*# �(�������5" � ��3���*������1
���������#���������"��������*"�",�� (��!���1�� ����(�1
�!�����@�==��=����C���������#�"���������� (����"*�� ��
*�� �����������*�"�����2���!��"�� ����7*����"�������* �,
*��� � ����
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��2���� *�� ��!���#-� *�����*#����6������#���*���� *
��*",�-� �� �( ��������"6� ���������*�"������#��*�"�������#�
����������#��������(�,"�� �����������* �,���� *��*�"����'�
��,�*������#��*�"���*���6����"!#����,-���*��"�����#��C?I

��������	
�����	�	����� �������������	�������� ��������� ��



�� ��������	
�����	�	����� �������������	�������� ���������

� �,��6�����6�*�� �!�����������#���!",��*" *","��"�����
��2�*�"����"�6������� �,������5" � ��3�����������������1
��������� �1(� �6,���>����H�#�"����$������6,�����*�� �
"����� �������� �,�����

%�%�C??��%����
�'��	 '�&���'%��'���+'��''.
'�� ( �"�,���9�*�E� ���"�������� !�������� �������� ���
��6,������,-� ������ �,���"(�-�����5" � ���3�����������
��������������:'�������������"�-;������"���6��*��1
�,����������"6� ���������#��$�! �������� ������������"���
���"�������7����������9�*����&� �6,��>����H�#�"����$�����1
�6,�����*�� ��
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�'��+'. �#���"���1
�����,��������1� ���� ���,�� ! ��,�� !��,���*��� �!���
���, ������!���#-� *�,� �(��� !�� ���������"� ������"�����
�7�,����#�����#���� *�,�6�*4!�"���������*� *�,�*����1
5"��*�������#������, �!��#������*��(�,"� ������*��(�,"1
� �����#��O�������" ������������2 ���2�������� ,����
���#�� �� ���,�*���������,- �!��#��4��2,��!��!� ���� ��,�*1
�"������7�,� �!���*� *�,�� !��,���*��� �!� ��"�����# �� �
������#�"!#�#���2�4����� �1*,������*� *"����� !������
�5"  �!��#����!��� �!��������� �!�����,!� �#���� �1
*"����� ��,�*�"������5" � ���3�����@>C������@@<�����
��%�C>>����*���������� ���"*�������2,��!�������*��1
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��������+''. '���"������ ������,�����"��*���6��#�,��
�����,���������"��*�������� 6��������� �����$��"*� �����
�6��(���!�( �-�������!��� *�(�,"�����#��-���������� �,
� �,������*������!��,�! *�� �� 6"� ��������#��������, � ��1
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�#��� �* �,�������,,�*������6��#�,�� ���"����������1
( �2�����#��*�"����#�2��+*���"��.� �������� ������#���
�#���*��6 ����#������"����������(� �"��6��#�,�� ���"1
�������������� ����*4������ ����"*#�������� �-������1
�6 , �-��#-��*�6������"�� ����2������, � �-�����!�������#
*����������*#�� *�,�����!�#�������*�"�� *�(�,�* �-���#�� �1
��*������#�������������������(������ ���������#-��*�1
6������(� ������� ���,��**"�",�� �������������������
'���� �!�����������(�� *�,��� �� *���� , �!��� �!,��2�,,
����*���12�,,��� �� *�����( �2����'���#����,,�������������1
 *��, 4������� ������� �!������*�����#�,��,�!! �!����*�(1
��������5" � ���3�����@@<����%�C>>��%�%�C=@�
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��������*��6 ����/�*#�,������* ��*�G����������* ��*�
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6��#���!��������#�������� ����'�����������"�������#�",�
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 ���'�����$���	�)	)�
+�. ��� ����"*� ������G���( �2������� *��2# *#���������1
� �,�����#��6�*4!�"���������"���!��"������"������������
�# ��*�"�����(���������������-�*�"�������#����,*","�
*" *","������ �*,"�������� �,������,!�6���� !�����1
�-�����#���� *�,����,-� ���������,*","������ *�� �*,"��
6�� *��,!�6�������5"�� �����,( �!����,"� ������� ��5"�, � ���
� !������ *��"�*� �������� ���� � �����"�*� ���������� �!,�
(� �6,���*��� �" �-������, � �������"�*� ��������5" � ��3
�����������'���"*����>���������#�"�

����>>>����	�)	)����$���'���'����������%'1
���$��'�+'��''���. � ���*�"��� ���#��*�,*","����5"��*��
 �*,"� �!��,�����������,����!�����-���"�*� �����, � ����*��1
� �" �-���� (�� (��������#� ����, *�� ������� � ������� ���� 1
� ��� ���!�,�E����5" � ��3���*�,*","���B�#�"��,�*�"�E�B
��������#�"�������(��������,�����%"��������%����,
��"*�� ������������5" (�,��*-����%�1��>�

����>>@����	�)	)����$���'���'����������%'1
���$��''�+'��''���. &�*��������, *�� ����������*#� 5"�����
 ���!�� ���� �� � ����� ����������� ����"*� �������",� (� ���
�"�*� ���������"��*�������5" � ��3�����>>>��B�#�"��,�*1
�"�E�B���������#�"�������(��������,�����%"�������
%����,���"*�� ������������5" (�,��*-����%�1��>�

����>@@����	�)	)����$���'���'����������%'1
���$��''�����$��+'. �������� *������#����*�(���� �
����>>@�6"��2 �#���� � ���,����� �,�������6,�������1
�5" � ��3�����������������������B�#�"��,�*�"�E�B��������
#�"��
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�����* �,���� *��*�"������� *��*#������������* �,� �������
��� ���"*��+�.�������"����+�.��)�"�,,-��#��*�"��� ��������
��,-���*������5" � ��3������������'���"*����&� �6,�
*�� �3�>����H���������#�"����$������6,�����*�� ��"����� �1
������� �,�����

����G���'>??��'���������� ��)�
 +'��''���. '�� 1
( �"�,�����*#������* �,���6,�����9�*����"��( ����6-��
��*",�-����6�E��,����2#�������"��������� ���"*����!�����
���"69�*���������*������������*�� ��#�"������5" � ��3�'���1
����������"�-������"���6��*���,����������"6� ���������#�
$�! �����&� �6,����� �3�>����H�*�� ��#�"����$������6,����
*�� ��

��������	
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����@>C����	�)	)����$���'���'����������%'1
���$��'''�+'��''���. �",� (� �6,��*�,*","��� �*,"� �!���� �,
�� (�� (�����",� �,�� ���!�� ��������(�*���*�,*","�����1
�5" � ��3�����>>@�������>@@��B�#�"��,�*�"�E�B������1
���#�"�������(��������,�����%"��������%����,
��"*�� ������������5" (�,��*-����%�1��>�

����@@C����	�)	)����$���'���'����������%'1
���$��'''�����$��+''. �������� *������#����*�(���� �
����@>C�6"��2 �#���� � ���,����� �,�������6,�������1
�5" � ��3�����������������������B�#�"��,�*�"�E�
B���������#�"��

����@@B����	�)	)����$���'���'����������%'1
���$��'''�����$�+��.�+'. ��,-� ����"*� ������(�*����
, �����,!�6����",� (� �6,��*�,*","���&�*���� �,����, ������
�"��*�� ���!�,������5" � ��3�����������������������
B�#�"��,�*�"�E�B���������#�"��

����@@<���'���$���'�	 �0)��'����+'��''���.��,��� 1
*�,���*#� 5"������� �������# !#�������5"�� ���������-�1
���������5"�� �����	��,�*�������������#�����,�������
���6 , �-����,-� ��������1, �����5"�� ���������-����������, 1
*�� ��������#-� *�����*#�� *����,�*� *�,���! ��� �!��������1
( �������,��* ��*�������5" � ��3�����@>C������@@C��
����@@B��C�#�"��,�*�"�E�C���������#�"��

����@C<���'���$���'�	 �0)��'��������$��+''.
�������� *������#����*�(���� ������C><�6"��2 �#���� 1
� ���,����� �,�������6,��������5" � ��3��������������1
���������C�#�"��,�*�"�E�C���������#�"��

���'@H=���$�$����$�%$���'�%�+'��''. ����"��
��!��� �!� �������?=G?<�2 �#����, *�� ��������* ��*�
������! ��� �!����!������ !��������"*�"�����6,��
���,-� �����6"!! �!����!������� �!��	��!"�!���4 ,,�3�� �#1
��� *�� ��"�G�"��"���6��*# �!�����,��� �!���"�*� �������-��
������-�����'����"*� ����������� �!��-����������5" � ��3
������@�#�"��,�*�"�E�@���������#�"��

���'@H>��$�%$���'�%����������+'��''���. ���1
�"�����!��� �!� ����*��������-�,��!"�!���"*#�����UU
����(���"� �!�����2�����! ��� �!���*#� 5"������6,�����,(1
 �!����!������ !�����*"������ ������6"!! �!���*� *���

	��!"�!���4 ,,�3� ��"�G�"��"���*����,������ � �����"�*� ����
� ,����*,�����������6���*��������-�������-��������� �����
'����"*� ����������� �!��-�����������69�*�1� ��������1
!��� �!�����, *�� ��������6,���� ���* ��*��������! ���1
 �!�����5" � ��3�������C�#�"��,�*�"�E�C���������#�"��
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�����2 �#����� �� *�,�����2�������5" � ���3�����C@C��
����CC<���C�#�"��,�*�"�E�C���������#�"��

����BCCG/�	�BCC���������'��	 /'�	�%
 +'.
�# ��*�"���2 ,,�� �*"������#�������6" ,� �!�������,( �!
6��#�*��� �"�"������� �*�������#���� *�,�����,����#���
���#����2 ,,�6�����, ���������",�� ����-��� *����� ��� *
��������#��*�4 ��� *����������, �!�����#-� �,�! *��-������
�����������,��#��-�2 ,,�6�� ����"*�������"�����������,
, ( �!��-������������*��*������,����������,�1�!�� 8 �!
�-������2 ,,�6�� ����"*�������5" � ��3�����@@<��
����@C<���C�#�"��,�*�"���C���������#�"��

����BCH����&����������'��'��	 ����	'�%�+''.
���������#�������*����"*� �!������(�,"�� �!����� �� *�,
����,������� *�� �*,"���!����, 8���, ��������,���!����,1
 8������ � (������,���# ��*# *�,�/�-������#����������1
����, �!����#��������5" � ���3�����CC<���������B@B�
C�#�"��,�*�"�E�C���������#�"��

����BCD���)	�'&�$'�������	
�'��+''.�'����"*� ��
������, ����",� (� ������*#� 5"��������������,-� ������ *�
 �*,"���� �* ��,�*�����������*,"�������,-� �������&�
������#�����#����6���������#���",� (� ����%�"�� ���� �� 1
6"� ����� �* � ��������,-� ���*,��� � *�� ���2 �#�������
�� !#6������5" � ���3�����CC<�������C@C��C�#�"�
,�*�"�E�C���������#�"��

����BCI����������'������	��+''. ��� ����"*� ��
������*#��� *�����,�����, *�6,�������6,���� ����! ��� �!�
�#-� *�,��* ��*����*���� *������������ ��������*#����4�(
*#� ��� ��� �*��������*��� �"�"��� ������ �������*������
������� *�� ��5"�" �!���, �6 , �-���������2�,��#��-����1
�5" � ��3�����BCB��C�#�"��,�*�"���C���������#�"��

����G���'BB=����$�		�	 ����)�'�%���$���'��1
�'����������%'���$��+'. �# ��*�"��� ����� !������� �1
���"*���#��� �,��������,,�,�*���"� �!�����,,��* ��� �������
��! �������#����"������2 ,,�6����"!#��#�2������,(���* ��� � *
��6,������#�-�2 ,,�6�� ����"*������(� �"������2������
#��2��� ��"����,��������# !#��������*��*���"� �!����1
�5" � ��3���!��� �!��7�� ��*�� ���UU��*���������� �1
��"*����C #�"��,�*�"�E�C���������#�"��

����G���'BB>������)��$�%$���'���+'. �������"*1
�"����" ��6,������#����������� ��������"*�"���������
�#��1� ���� ���,��,������,!� �#����5" ������2 ���2 �!�
*�,���,�����# ������"��*������, ���������*� (����2 �!��
�"(�-����!��# *������2�������#��2����-����������5" 1
� ��3����'@H@��C�#�"��,�*�"���C���������#�"��

��� ��������	
�����	�	����� �������������	�������� ���������
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���'BB@�����$��'�%��
������+'��''. ��(����#��6�� *
*��*����������"�*� ���, �-����6��*#��� ���#� �!������ �!,�1
"�������� �!��-�����*������������ ,���-���������*������
����*� ��������*#��", �!��$��������� (������� �!��-�����
�����"� ��� ������ ,���*�"�,������ �!��-�����*������������
��!�������������������� (����*�������# ��*�"�����1
( ���� �� !#�� �����#�� �����,���"*�"���������� �!��-�����E
���#�� �� �����*��*�����������*#� 5"���2# *#����(�, ����
�,,�*���"��������5" � ��3����'@H@�����'CB>��C�#�"��,�*1
�"�E�C���������#�"��

���'BBC����&�������$�%$���'�%���������
)�'�%���&���+'��''. �# ��*�"���2 ,,�5" *4,-��( �2���1
!��� �!�*����"*���"� �!��#���-���7����������� *������#�
��(����!��� �!�,��!"�!���'��2 ,,�*�������#��*����"*��
�����(��2 �#���#��,��!"�!�������� �*"�����!������ !�����
 ��,������� �����69�*��� ��������!��� �!�*��*�����2 ,,
6���( �2����������, *�� ��������,�������(,�����!��# *�,�"��
 �����*�����#��� �!���7*��� ���#���, �!����/����������2�41
 �!���� ��,�������� ����(��2 ,,�6��� �*"�������#��6�� *����
�#����(��& �"�,���*# ���2 ,,�6���������������5" � ���3
���'@H>�����'@H@��C�#�"��,�*�"���C���������#�"�

���'BB<����/��$�%$���'�%�+''. ��6���!��� �!
 ����*�"��������!������2#��2���������(�,�����616����
���, *�� �����'��*�(���6�� *�2�6�� ������ !���7�������6-
*, ���1� ���������(�1� �����!��� �!����"�������#�",�
4��2��#���,�������������	 ������6��*# ��*�"������6�
�6,�������!��� ����# !#�,�(�,�,��!"�!���"*#�����UU��
��(����#��*�"���6" ,�������# ��4��2,��!��6-������� �!
��� *���"*#�������*�� �!���-,���#��������(��* ������$	 ���
����6����*����*� ( �-��#���2 ,,��,,�2��#����"�����������(�,��
�-��� *���6����, *�� ��������5" � ���3 �,"��*-� ����# !#
,�(�,�*���"���,��!"�!�G*���������� ���"*����C�#�"��,�*1
�"���C���������#�"��

����B<B������	�N����	
�'��+''.��#��*���,�7��,����
���,-� *��"�*� �����#���� *��"�*� ��������� �!�6-��,����1
��-��"�*� ���������,�7� ���!�� ������2���� ����*�,*","����
�� �"�����������,����� �!�����5" � ��3�����@@<��
����@C<��C�#�"��,�*�"���C���������#�"��

����B<<����$�'�	 �'���$���'�	 �0)��'����+'.
	 ������� �,�� ������ �,��5"�� �����2 �#����#�� ������#�
*,��� *�,���*���1�����5"�� ���3�2�(���5"�� ����#�����5"�1
� ����	��,�*�F���5"�� ���������� ������(� �6,������" �
���#�������"�1	 �"( ,,����6,��������5" � ��3�����@@<
������@C<��C�#�"��,�*�"�E�C���������#�"��

����B<I���/��$��� �	%�/$� +''.��# ��*�"��� ����
 ����"*� �������#��*��*��������*��������-��6���*���,!�6�
�������, *�� ��������#����*��*����� ��������"*#�����#-� *�
����*#�� ��-����� *�� �*,"���!�"�����"6!�"���� ����1
�# ��������#������# ����� �!�� ���!�,����� ������
� �,��������5" � ���3�����@>C���������@@C��
����@@B����������C==���*�����������#�� ���"*����C
#�"��,�*�"�E�C���������#�"��

���'BD>������)��$������$���'�+'. �# �� ����"*1
� ������*���"������2�4��*�(����#���"��������,�����*��1
�"���*���"� *�� �����"� �!����G'� ������� 8�������*�,�
����#���� ��*������"�-���#�����, *�� ���,�-�������������
,�-�����*���"� *�� �������*�,��2 ,,�6��*�(���� ������#�
���� ,������ *�� �*,"������, *�� ���,�-������*�,��+�����
������������������.���, �6,���������������*����*� ��
����!�����������*��!��� ���*����,��'����� � ������"�����
2 ,,�6" ,����*���"������2�4������*��*#�������!��
*, ���G��(�����2�4����, *�� ��������5" � ��3����'BB@��
*���������� ���"*����C�#�"��,�*�"���C���������#�"��

����BI@�����'��'����$���'�)��+''.��# �� ���#��*��1
������*�"��� ���#������ �� *����� ������"������2 ,,����,-����1
� �� *�,�� �* �,��������������,-� ���#�"!#���(��*���2�4�
,��� �!������2 �������������������,��������� ������#� *�
�����9�*�� �����!���6��2�����#����"����������#�� �� ( �"�,
��*",�-����6��2#��2 ,,���(�������( ��������5" � ���3
����CC<���������B@B���C�#�"��,�*�"�E�C��������
#�"��

����G���'B?>��)���$%$��)����$����$���+'.
+�'. '�� ( �"�,� �(��� !�� ���"�����#��� �*� �������������1
�������*",�-����6���� �����������5" ������*�� �����1
�5" � ��3����������������������������&� �6,��1�>����C
��������#�"����$������6,�����*�� ���������7 �"�����>@
#�"��

����G���'B?@��)���$%$��)����$����$���+''.
+�'. '�� ( �"�,� �(��� !�� ���"�����#��� �*� �������������1
�������*",�-����6���� �����������5" ������*�� �����1
�5" � ��3����������������������������&� �6,��1�>����C
��������#�"����$������6,�����*�� ���������7 �"�����>@
#�"����

����G���'B?I������'�	 ���'���+'��''���. ��,�*�������1
 *��*#������������* �,� ����������� ���"*���������"������
���5" � ��3����������������������������&� �6,��1�>����C
��������#�"����$������6,�����*�� ��"����� �������� �,�����

����G���'B??��'���������� ��)�
 +'��''���. '�� 1
( �"�,�����*#������* �,���6,�����9�*����"��( ����6-��
��*",�-����6�E��,����! (����!�������������"69�*��������
*������������*�� ��#�"������5" � ��3�'�������������"�-
�����"���6��*���,����������"6� ���������#��$�! �����&� 1
�6,����� �3�>����H�*�� ��#�"����$������6,�����*�� ��
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$�/�$� ����$���������* ��������������� �"�
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��� �"�

�����	����������
����,,"! *�,��������� �,����! ��� �!��,�-�����,�� ���,,

���"��*�" �!���*������2# *#�*��(����2����� �,�� ���
"���",����"*��������������#"������������#��� ��-��"�1
*��������#������,,"! *�,��������� �,����! ��� �!���1
!��� �������( ���"���!��"�����2 �#����"��������,
4��2,��!�16��������* �����2 �#����� �,�V��*��� �!���#� 
����� ���������#� ���,�*� ����������, *�� ����)����!��"�1
� ������"������2�",��#�(���*5" ���������(�,������#����*��1
��-�6�*4!�"��������4 ,,������"**����",�*����� ���#�
���� �,�1�,����� ��"�� �����"�#�������#��6���� ������*��1
� �"�����"*�� �����2���!��"������!����������#���(��"���
�����#���"�" �����4��2,��!�� ����#��� �* �, �����#�",��6�
2�,,� �*",*�����

�#�����#�� �� ���#������������ ��������� �,����*��� �!
����� ����2# *#���*������3��#��*��(�� ������� ���,����
*#�� *�,����"*��� ��������,, *��*��� *�����,-�� *�����1
 �,�E��#���-��#�� �������2����� �,�E��� � �!�������*��� �!
������"*��# !#��������*������ �,��������, *�� �������
*���"������"*������������*�������,�*��� *����#����(�,��1
����������*#�� *�,��*#�� *�,������#-� *�,������ ��������1
�� �,���,���������#� ���*��� �!�������"*�"����#����,�*� ��
������� �,��������* � *����, *�� ����

�#������,,"! *�,��������� �,����! ��� �!�� �* �, ��� �
��"���������"��������,�� ��*#�� ��-�����#���� *�����
�#-� *��2# *#�*��� 6"������6" ,� �!��#��4��2,��!�16�������
��(�,�� �!��#���4 ,,������#����*��� �!�������� �,����������
�*# �(�����* � *�� �����5"�������������� *",�� ��"�� �,��
��(��*������"*����#����! ��� �!�� �* �,��� ���# ��� �* 1
�, ��� �*,"��3�*-���,���"*�"��������"*�"�,����,-� ����#���
�-��� *��������� �,�����*� ���4 ��� *������������#����1
������#�����5" , 6 ����#������������� ������ *���"*�"�,
�(�,"� ������������ ���������� �,��

�#��*��1� �* �, ����"��������,��������, ��������6���
��!��������� �,����*������ �*,"� �!��7��*� ��������� �1
 �!�������� �,����,,�-���(�,��������*��� �!����*#�� *�,
2�4 �!��9� � �!�������� �!��*��� *���� *,����*��� �!�
# !#��������"����*� ���������-��#�� �������! ����������1
 �,���'����*#����!�������*��� �!���#������*��������",������ 1
*���"*�"����������#�,�! ���������� �,������� ������
�������*��������#�� 8���

	�6���� ����,�*����� �����#�� �,�� ,,���,,���������!��#�
6���� ���#����� �����#��,�6���� ���� ��*��9"�*� ���2 �#�*,���1
���� ���"*� ������( ��������2�,,� ���!�������"*�� �����
�#��"���!��"�����2�4 �!���2�����#� �6�**�,�"����
��!������#������* , � ������2�,,1�5" ������������ *�������3
��� *",��������*#�� *�,G�7��*� �������,,"! *�,1���1���� 1
�,����*��� �!����"��-��* ��*���*��� �������#-��1G�,�*1
��1����,,"! *�,���"� �����#-� *�,�������*#�� *�,
����,,"!-��2�,� �!�����9� � �!����� �!�������*��� �!1
���1���� �!����*��� *����� �,�����*#�� *�,����� �!���* , � ��
 �*,"���*���"�� 8�����*# ����������� ,���*������ ������1
� ������"!#��������� !"�������#���1��*#�� *�,����� �!�
�#�������,�����#��# !#,-����* �, 8�������*#�,�6���� ��
��� *�������3��6�� *����� � * �,� ���,, !��*���(��������� 1
� ���������,���������# !#1�������"����*� ��1�-������
�"��������,-� *�,1,�6���� �������"��*�����,-� ����� �� ��
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�7�,�� (������"���������,,��� ���# ����!���2 ,,����,-
�#�������!�� *����� �,������#����*��� �!������� � ���,����
��(��*������� �,����#����!���2 ,,���*"������#�
� *���"*�"�,����������-���(�,������� ������ �,������
�"�*� ������������� ����������,�*� �������" ��6,���7�,�� (��
���������������������,�*� ���������* � *����� �,����
�7�,�� (����*��� �!��������, *�� ����������� � 8�� �����
����1��*��� �!������ �������#���#�����9����� 6"���
�*5" �������#��*���,�� �������# ��� �����!����� �#��#�
#�,������#����!�����( �����#����"������2 ,,���� !�����
��,�*���#�������*�"�����5"��*������*���,������#����1��
����*#���9�*��"�����#���"��( � ����������*",�-���( ����

�����#���������
����

��������	
���
��%�>?I������'�	 ���'���'������		)$%'��	
��������$'�	����%'���$'�%�+'��''. � ,���*�"����
���* �,���� *��*�"������� *��*#������������* �,� ����������
 ���"*��+�.�������"����+�.���#��*�"������ *� ��!����,,-
���������,-���*������5" � ��3�'���"*���*��������>����C
��������#�"����$������6,�����*�� ��"����� �������� �,�����

��%�>??��'���������� ��)�
 +'��''. '����������
2�4�,��� �!������*����#��� (���������# ��2�4���-���4�
�#���������*������*����, 6�-������,�6����-�2�4���#� *�
�����6,��� �����!���6��2������"��������������* � *������1
�������*",�-1���6������5" � ��3���,�*� ��������� *�2 �#

*������������*",�-��"��( ��E�:'�������������"�-����;
�"���6��*���,����������"6� ��������$�! �����>����C������1
���#�"����$������6,�����*�� ��

��������	
���
��%�@D@����$�'�)	��������$'�	���$�����'�%
+�. � �,������ �����#��*�� 8�� ����������"*� ��������� 1
*,�����#-� *�,����� �����* �,��#������������* �����2 �#���1
� *",������*����������, *�� �����������,�����*��� *���2��
��*��� �!��	�6����-���9�*��������,����( � �������5" 1
� ���3���%�@=?�������%�@==��C�2��4�E�C���������#�"��

��%�@?I������'�	 ���'���'������		)$%'��	
��������$'�	����%'���$'�%�+'��''. � ,���*�"����
���* �,���� *��*�"������� *��*#������������* �,� ����������
 ���"*��+�.�������"����+�.���#��*�"������ *� ��!����,,-
���������,-���*������5" � ��3������������'���"*����>����C
��������#�"����$������6,�����*�� ��"����� �������� �,�����

��%�@??��'���������� ��)�
 +'��''. '����������
2�4�,��� �!������*����#��� (���������# ��2�4���-���4�
�#���������*������*����, 6�-������,�6����-�2�4���#� *�
�����6,��� �����!���6��2������"��������������* � *������1
�������*",�-1���6������5" � ��3���,�*� ��������� *�2 �#
*������������*",�-��"��( ��E�:'�������������"�-����;
�"���6��*���,����������"6� ��������$�! �����>����C������1
���#�"����$������6,�����*�� ��

������ 
���
��%�C==����)��$
 ����		)$%
 +''. ��� !�����
����,,"! *�,�����*������*��� �!�������������,� �!����� �,�
������*���������, � � *�� �����*������� �� �!�����!�� �!
*��*������*��� �!�����*������� ����*� ������,� �!���*� *���*���
�,,�-���,�*� �������5" � ��3���%�@==G@>=����1�5" � ��3
��%�C=@��������������'���"*����@�#�"��,�*�"�E�@���1
������#�"��

��%�C=>������$'�	����%'���$'�%����'%�����
��'���������+'. '����"*� �������#����*����-�����,1
,"! *�,�*��*������������*� (��� ����� ������*������ *����
 �*,"�������,���,�*� ����#����������������*#�� *�,�����1
� ����*��� �!���� !�������,,�-���*��� �!�����*����2�,� �!
���� �,��������*��������,�*� ����2�,������*����2�,����� !��
��������*��� �������*� ������� �,��������,����*#�� *�,
��� �!���,"� �"������*������,,�-��-���������������,
�� ,"�� ���� � *�� �����# ��*�"��� ����� !���������"�����
�����"�� ����#������,,"! *�,��������� �,����! ��� �!
��������������5" � ��3������������'���"*����C�#�"�
,�*�"�E�C���������#�"��

��%�C=@����)��$
 ����		)$%
 	�/�$���$

+''. �7�� ������ ���#����"��-���� !��������"��,�������#�
,�*�"��������%�C==����1�5" � ��3���%�C==��C�#�"��,�6E
>���������#�"�

��%�C>>����$)��)$���������$'�	��+'.�+�'.
� �* �,������*-���,,�!��#-�����*-���,�*#�� ��-���#��*1
�� 8�� ������*-���,, ������� �,��"� �!�N1�-�� ���*� ��
��*#� 5"�������, *�� ������� �*,"���*����"��� ���� � *�� ���



��� ��������	
�����	�	����� �������������	�������� ���������

,��� *��������������"�������� ����� ������� �!,��*-���,��
����*-���,���"*�"������� ��� ����	�6����-��7�� �����
����"��,�������#��,�*�"�������5" � ���3���%�@==G@>=����
�
%�@=@��C�#�"��,�*�"���C�#�"��,�6E�B���������#�"��

��%�CCB������'��	 �$�����'�%��������$'�	�
+''. ��(�,��������������, *�� �������"��������,�� �* �,��
�,���������#����*��� �!��������,���������� �,��6-��#�1
��*#�� *�,������5"��"�������"������,���,�*��*#�� *�,G
*#�� *�,��"������#��*�"������� �,� �����������2 �# ���#�
����2�4����������, ����#����7�� �����#���#-� *�,�*#��1
 ��-���#����-��� *�����*� �����*#�� ��������4 ��� *�� �1
#����������2 �����,�*� ������*#�� *�,1��*��� �!��-������
�# ��!����,�����, �����( ����������������6,��4��2,��!�1
6���������#���-�������������* � *�,,-�*�(���� ���#��*�"���
���5" � ��3���%�@D@�������%�C<>��C�#�"��,�*�"�E
C ��������#�"��

��%�CB=�������$��'&����)���'���+'��''���. �"��1
( ������",,1� ������! ��� �!1�,��������,�-����������*��1
� �"�"��� 71����#��� ���+�� ����5" (�,���.� ��2# *#����* � *
��"*�� ���,��69�*� (�������*# �(�������5" � ��3���*���1
�����������#���������"��������*"�",�� (��!���1�� ��
�(��!��������,�����@�==��>����C���������#�"���������� (�
��"*�� ���*�� �����������*�"�����2���!��"�� ����7*���
"�������* �,�*��� � ������$������6,��

��%�CBI���'�$���$)��)$�	 ��&�	������ +''.
+�'. '����"*� �������#���,�� ���# ���6��2����� *���"*1
�"����������� ���������� �,���2 �#����#�� ���������,��
�"��������,����� �����*� ���� ��*-���,, ������� �,����#���
�5", 6 ����*-���,, 8�� �������!� ��!�2�#������!�#�� �!
��*#�� ����������#������������� �����	�6����-����� ���
��(���������7�� ������ ,,"���� �!��#���"��������,����1
������� ���#��,�*�"�������5" � ���3���%�C>>����
��%�C<>��C�#�"��,�*�"���C�#�"��,�6E�B���������#�"��

��%�C<>������		)$%'��	 ��������$'�	�
���$���
���'���+'. ���, *�� ��������#����-��� *�
 ���7��*� (�������#-� *�,�����,,"!-��������� �,���* ��*��
�#����-��� *�������,"� ���� �*,"� �!���,"� �������,��
*�,*",�� �������*� ( � ��������#����� �!�������������"�1
����������#����-��� *������ �������,,�-�������,�!���$�1
�*� ����5" , 6 ��2 �#��7���,��� ���,,�-��-�����������,�!��
�#�������6 , �-����,-� ����#����-��� *�� �* �,�������#���
� �!���� ������ �,��-�����������*���5" , 6 "������ ���1
�*� ��������5" � ��3���%�@=?��B�#�"��,�*�"�E�B��������
#�"��

��%�C<@������		)$%'��	 ��������$'�	�
�'���'���+''. '����"*� ��������*� ���4 ��� *�3�*#�� *�,
4 ��� *������� *�������,�*",��� ��"� �����"��*���#���1
�-��� *������4 ��� *����� �����*��������"*,��� ��1���1!�2�#�
���, *�� ����������� �,����*��� �!������������*������*��
����* �����2 �#�!��G��, ����*� �������* � ��� �������� ���,"1
� ���6�#�( ����7 ��� �������*��� �����" � *�� ��������� 1
*���"*�����*�6" 8 �!��������,������� �������1��9"�*� ���

������#�� ������������ �,���-����������5" � ��3���%�C<>�
C�#�"��,�*�"�E�C���������#�"��

��%�CI>��'��$��)��'�������������0)'	'/$'�
'������$'�	���
������+'. $�( �2�����#��*��*�������
*#�� *�,��5" , 6 "�������� (�� �������#��% 66���#���
$",������, *�� �������#��% 66���#����$",����� ������ �!
������2�������#���*����������#�����5" , 6 "��� �!����
���, *�� �������,,�-�����*��� *����� �,���-����������#�1
� ������#���(�,"� �������#����������#� ����"���������#�
��",� �!�� *���"*�"�,���(�,�����������5" � ��G
��1�5" � ��3���%�C<>��@�#�"��,�*�"�E�@���������#�"��

��%�C?=G�%%�C?=������$'�	���������)���1
�)$'�%��$��������+'��''���. ��! ��� �!����� �,�����
�#�����"��*�" �!���*������"���� ���#� �*��(�� ��� �����
���"*������"*�"�����* � *�,�*��� ���� ���� ����� !������1
�� ����*#��*�� �� *����-� *�,���,�*� ���* �� ����������, *�1
� ��������( �2���������"������������"������,����,��� *�
����*����� ������#��*�� �� *�������"���������*���� *����
6�� *��#�� �!������ ����������������2 �#��!�������#� 
, � ��� �����������, *�� ���������#���-���������*��� �!
�5" �������(� ,�6,���$�,�������*#��,�!-��"*#��������"�1
��������� ����*� �����*��"�����"�� *�,�*����,��-�����
�����"������������� ������� ����"*���*��*�� ����,-����1
�5" � ��3��%%�C@=������
%�@=@��������������'���"*���
C�#�"��,�*�"�E�C���������#�"��

��%�C?I������'�	 ���'���'������		)$%'��	
��������$'�	����%'���$'�%�+'��''. � ,���*�"����
���* �,���� *��*�"������� *��*#������������* �,� ����������
 ���"*��+�.�������"����+�.���#��*�"������ *� ��!����,,-
���������,-���*������5" � ��3������������'���"*����>����C
��������#�"����$������6,�����*�� ��"����� �������� �,�����

��%�C??��'���������� ��)�
 +'��''. '����������
2�4�,��� �!������*����#��� (���������# ��2�4���-���4�
�#���������*������*����, 6�-������,�6����-�2�4���#� *�
�����6,��� �����!���6��2������"��������������* � *������1
�������*",�-1���6������5" � ��3���,�*� ��������� *�2 �#
*������������*",�-��"��( ��E�:'�������������"�-����;
�"���6��*���,����������"6� ��������$�! �����>����C������1
���#�"����$������6,�����*�� ��

������ 
���
��%�B=C�����'�$�����'��+'��''. �2���������� �� ( �1
"�,�����*#�"�����#��� �*� ���������6�������#������,,"1
! *�,��������� �,����! ��� �!���*",�-����4���-� �*,"��
, 6�-�����,�6����-�����*#������� *������,�(��*�����,
�������� ���2 ,,�6��! (�������#����������#����*�����������
����2 ������#�� ���"6� ���������#��*��� ���������(�,"�� ���
���5" � ���3���� ������� �!� ���#�������������������,,"1
! *�,��������� �,����! ��� �!�������������������������
������C�#�"���������������$������6,�����*�� ���������7 1
�"�����H�#�"���

��%�B>@G�	%�<>@����$��'����%'���$'�%�+'.
���, *�� ��������! ��� �!�� �* �,�������������,, *����
*��� *����� �,�����*��� �!�����2����� �,���������"*1



� ������*��� *�6�� ����!,�8����!,������������,�������*�������
�  �!���*������������*� ���� ��!,����6���������2�,,������1
*#�� *�,,-�6�������-����������5" � ��3���%�CBI��C�#�"�
,�*�"�E�C���������#�"��

��%�B>BG�	%�<BB���$�����'�%������$��'���+''.
� �* �,������*��� *���*��� �!������#���,�� ���# ��6�1
�2������*��� �!������ *���"*�"���$�2����� �,������
�2����� �,�������� ������� �!�������6 *�� �����#���,
��*��� �!������� � �# �!����*��� *����� �,��2 ,,�6��*�(1
������ �* �,���2 ,,�6�� ,,"�������6-�*������"� ���������* � *
*��� *����� �,���� ��9�*�������� !����*��� *���6 *�� ��
��*���� ���5" ����� �,��� ������,�*�,�*��� *����"��*�"1
 �!������ ��������5" � ��3���%�C>���*�����������#�� �1
��"*����C�#�"��,�*�"�E�C ��������#�"��

��%�B><G�	%�<><���	���$'��	 �$���$�'������
���	'���'�����������$'�	��+''. �"(�-�����#���,�*1
� *�,������ ���������� �,��������#�����, *�� ����������� 1
�,������,�*� *�,�* *" ��*������������#������*������*#�� ��-�
��*��� �!������ *���"*�"������#���,�*� *�,������ ���
�"�*� ������������*���5" ��������������� �!����#������
���� �,�������*#��-������* *" ��*����������%����,���� *�
*�(�������*���"*������� ������ ��",������*���* ����
���!-�*��(��������!��� *����� �,������ ���!�����
* *" �������5" � ���3���%�@==����%�C>>����	%�<=>�
��*���������� ���"*����C�#�"��,�*�"�E�C���������#�"��

��%�B>HG�	%�<>H���$���$�'��������$��'���+''.
�"(�-�����#������� ������*��� *����� �,������#�2��#���
����� ����������� ����6-��#��*#�� *�,���"*�"��+*����1
� � ��.��*-���,���"*�"��������#��� *���"*�"�����*-���,, ��
*��� *������!,��������#���,����� *�,��������*#�� *�,����1
�� ������� �!,�1�#���������",� �#����*��� *��� �*,"� �!
*����� ��������*�(��������5" � ���3���%�@==����%�C>>
���	%�<=>����%�B,@��������������'���"*����C�#�"�
,�*�"���C���������#�"��

��%�B>D��$��$����$
 ����$'�	��+'. $���*��-
���� �,�� ������,,"! *�,�*����"*� �����7 ����#����� �1
!����������,-8 �!��#��6�#�( ���������,,"! *�,��,�!�� �
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�� �3�:'�� ��2�������!�2�� ���#��� �,����� �#����"������#�
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�� *�,�� �* �,��������#� ���! ��� �!����, *�� ������#�
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��!",�� ��",��1������"������5" � ��3�����@>CG@@C�
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�** �������� ��������-��!",�� ������ �����*"���� � �!�
�����-�����!�����������!�� 8�� �������5" � ��3���%�@>=�
>�#�"�,�*�"�E�>���������#�"���#�",��6����4���*��*"���,-
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��%�C=?���'�'�%���%'���$'�%�	�/�$���$
 +'.
�� � �!� ����*� *�,�� ���,�6���"�*� ���� �*,"� �!3�����1
� ������9�*4,�!�� ,,���9"�6��� ,,����"*4��������	�����1
*# ������� � �!������������������� �������5" ���������
�����#���, �!�����7�,�� (����'����"*� ����������1, ������1
�!��������*#� 5"�������5" � ��3���%�@>=��@��������
#�"����#�",��6����4���*��*"���,-�2 �#���%�C=I�

��%�C>@���)$������'������'%��+'.�+�'. ���,-� �
����,�����������"��*��� �������� ���������� !������"��*�
� � �!��-�����*����������2 �#����#�� ������ � � 8�� ��
�����(������( �������,� ���*��������7 � 8�� ��������� 1
* ����"������� ���,����"*���������� �������"� ������� ����
�5" ��������,�*� ����� ��,�� ������� ��� ������#��1�����,��!1
��!���,��� �!������,�-�"�����"����,��� �!������*������� 1
��� �������5" � ��3���%�@>=�������%�C==��@�#�"�
,�*�"���C�#�"��,�6E�C���������#�"��

��%�C>H�����	 �'�'�%���������+''.�+�'. ��(����
����"��*������"���!�"���*��,�� � �!����#����������� !��
�#���"��*��� � �!���� ������#�� 8������1� � �!����#����
 �*,"� �!���� �������� !�1�,������!",�� ����������(�1
6"�������(�,��-�������� ��,�-�"�����5"��* �!���(�6"���
�5" ��������,�*� �������*������� ��� �����������������#�
"���!�"���� � �!���� ������#�� 8���!����,�� ���,�-�"�E
���� ,���,�-�"�����*��� �"�"���*��(��� ���,��,��!2�,,�����
�#��2�,,���*� �����%����,�*������������ �!��5" ������E
�������"*� ������,-� ��������,�����������#��,�#����������-
�!",�� ������� �*,"���� ���,,�����*������� ���,�-�"�����1

�5" � ��3���%�@>=��@�#�"��,�*�"���C�#�"��,�6��C��������
#�"�

��%�C@>��'��$��)��'������$����������'��
�#-� *�,������ �������*4�������"��������,������*4��"61
����*�������*4��������������������, ���,������� �* �,���
����,��� *����,-� �����������1��� ���,�� ���# �����,������-
� �* �,�������#���#���� *�,��������, ������ !�����"���1
!�"������� �!������� ���,���������#�� �������*� *�,���1
�, �������*�������5" � ��3���%�@B>�����%�C>D��@�#�"�
,�*�"���C�#�"��,�6E�C���������#�"��

��%�CCC���N�	��'&�����%'���$'�%�' �# ��*�"��
! (�����"������ ����! ��� �!��������, ����* ��*����#������1
�"� �-�����7�� ���������(�,������"��������,�4��2,��!�� �1
*,"� �!���� ��,�!-�����"�������� �!�����7�,�� (����* ��*�
������! ��� �!�*��*��������"�����,��� �!�2 ,,�6�������1
�������6-���� !��������5" 88���������7�����	��� �!���� �1
���*��2 ,,�*���� ���#����������",� � �* �, ��-�,�*�"��
*���,��������6-�����2��7����K ,�*�"�������!�(�������
 ��"��-������#���7�,�� (�����! ��� �!�*���"� �-����1�51
" � ���3��������C���������#�"���

��%�CB=�������$��'&����)���'���+'��''���. �"��1
( ������",,1� ������! ��� �!1�,��������,�-����������*��1
� �"�"��� 71����#��� ���+�� ����5" (�,���.� ��2# *#����* � *
��"*�� ���,��69�*� (�������*# �(�������5" � ��3���*���
�����������#���������"��������*"�",�� (��!���1�� ��
�(��!��������,�����@�==��=����C���������#�"���������� (�
��"*�� ���*�� �����������*�"�����2���!��"�� ����7*���
"�������* �,�*��� � ����

��%�C?I������'�	 ���'���'���'�'�%���%'���$1
'�%�+'��''. � ,���*�"��������* �,���� *��*�"������� *�
*#������������* �,� ����������� ���"*��+�.�������"����+�.�
)�"�,,-��#��*�"��� �����������,-���*������5" � ��3�'���"*1
���*��������&� �6,��*�� �E�>����H�*�� ��#�"����$������6,�
���*�� ��"����� �������� �,�����

��%�C??��'���������� ��)�
 +'��''.�+�'. '�� ( �1
"�,�����*#������* �,���6,�����9�*����"��( ����6-�����*1
",�-����6����,����2#�������"��������� ���"*����!�������
�"69�*���������*������������*�� ��#�"������5" � ��3�:'���1
����������"�-;������"���6��*���,����������"6� ���������#�
$�! �����&� �6,��*�� �E�>����H�*�� ��#�"����$������6,����
*�� ��
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��%�C>B��)���$%$�)����'������'%��+''. ��,�*1
� ������� !���������(�,����������������" ��6,��"���!�"��
� � �!����#����6�����"�����#���#-� *�,������#��!��,�! *�,
����� ������� ���,������ ���+����,, *�������������,, *�.�
*����(�� ���*��� ���� �������������* �������( �������,
 ���*����$���(����� ���������(�,��������������"*� ��
�,��� �!����! ��� �!���2 �!�������(�,������������7��*1
� ����"���!�"���#�",�!���-�����������*������� ���������1
�5" � ��3���%�@>=�������%�C==��@�#�"��,�*�"��
C #�"��,�6E�C���������#�"��
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��%�C@@GC@C��'��$��)��'�������'��$�	 �$�1
����'�%�����	�/�$���$
 +'. � �* �,���������*� *�
���*"�# �!��! �� �!��� 8��*,��� � *�� ��E�� ���,�*��*����1
� �����*#��,�! ��� �*,"� �!���!��� *������,�*������ *�����1
�� ����!�( �-������� ���������,���� ������� ������ ���
�# *4�� �!��� ,��� ����������"*���- �!����2�,,������ , �!�
� �����,���*#��,�! ������ �*,"������#��*�"��� �����������,,
������"����������5" � ��3���%�@==G@>=������@>CG@@C�
@�#�"��,�*�"�E�C�#�"��,�6E�C���������#�"��

��%�B=B���)���	'�%�+'. �������"���, �!���*#� 5"���
���#�� ������(�,"�� ������!�"���*��� � �������� ��� �����
�"������5" �����������#��������"���,�� ( �!�����6� �!�
��� !���-�����������5" ����������������-�����5" � ��3
������C�#�"��,�*�"�E�C���������#�"��

��%�B=<��$����������'���'���'�'�%�+'. �#�
*�"������,��2 �#��#���*4���*#�� *������*�������� !����
� ���,�-�"�����(�,����� ��6��#�"���!�"��������"��*��
)���!�"���� � �!���*� ���� �*,"������� !�����*��,����
#����*4�� ,,����� ���,�-�"����� !�������6",���������� (�
���6�� ������������������*�( �!�*#��*�� �� *��������6�� ���
�������*���������, *�� ������6�*4� ,,�������#�����������
�*4�6"������� ����,,�( �� �����"��*��� � �!���� ���*�(��
�*4������*#��*�� 8�� ������ ,"������������,������7*�(����
 ���*4�����������6�6 , �� *���������� � �� *������*#�����
��� !������,�������������� �,�����"�������,�������6 , �-
��6,��������5" � ��3���%�C@>����5" (�,�����C�#�"�
,�*�"�E�C���������#�"��

��%�B=H�����'%�������)���$� ���)���$%$�)��
�N��&��'��� ��� !�����"���!�"����7*�(�� �������
�"���������,-� ����������������*4������������� ���
��"����7*�(�� ����"� �!����,-� *�,������"�� *�,����#����
��,,�*� ����������� ���������(�,"�� ������ ��� �"�����,�6��1
��-����������7*�(�� ������ !���)�������*4�������� �!��-�1
��������� ���*#��*�� 8�� ��������7*�(�� ������ !�����"�-���
�"������-����������,�*� �������"��������"���!�"����7*�1
(�� �����)�������"�� *�,�����,�������� !������#�������"�1
��,������,�!��*#��6�������5" � ��3�'���"*��K��*�������
C #�"��,�*�"�E�C���������#�"���������� ������-����

��%�B=D��$�����$�%������'���+''. �#��-����
���, *�� �������*4�� ,, �!���*4�6� �!���7�,�� (����6,��� �!�
������*#�� *�,��*4�6��4�!������ !�����6,��� �!��"����
���, *�� ��������"��*������"���!�"����7*�(�� ������1
�5" � ��3���%�@B>�*��*"�������,,������� ���"*����*��1
������C�#�"��,�*�"�E�C���������#�"���������� ������-����

��%�B=I�)���$%$�)������'%�����������$)�1
�'���+'. �� ,������*4���! ��� �!����, ������"���!�"��
* ( ,�2�4����"���, �!������#��*����"*� ������"���!�"��
���� �!�������2����* , � ����2����*��(�-��*�����������1
� ��������2������ �����,E���� !����7*�(�� ��������"�������
"���!�"������� �!������#�� �����*���",� �!���*� *���*���
��"� ����!����*#� *�,���� !�������*����"*� ������#�������1
�5" � ��3��%%�CH>��$���%�C@>����'���"*��K��*�������
@ #�"�����,�*�"�E�@���������#�"��

��%�B>=���N��&��'����$����� ����%����� +''.
�"**����",� ��,������� �����������!����������"��*�����
"���!�"���*����"*� �����9�*���������� ������*����*�
��*"���������9�*��6 �� �!�������� ��� �!��*����*���2�� �!
������� *�������*�����(�,"����! ��� �!�� �4�����!������
*����"*� �������!����������� ��"������,"� �����(�,"�� ��
���� ��� �!�� ���*��� � ����*,� �������5" � ��3���%��@>=
��'���"*��K��*��������@1#�"�,�*�"���@���������#�"��

��%�B>B���'����	��� ���'%��+'. ���,-� ������ ��
�,�����,�������2 �#����#�� �������� !������� �,��#���, �!�
��2��� �!��#� �� �!��6�,��*��(�-��������#������ �,�#��1
�, �!��-���������"���!�"���� ��������5" � ��3���%�C>@�
��%�C>B���'���"*��K��*��������@�#�"��,�*�"���C�#�"�
,�6E�C���������#�"�

��%�B>I����&������$����������'�� ���,-� *�,
�����"�� *�,�����, �!����,-� ������������������ ��,�*������
 ��"*�����"�����! ��� �!��7*�(�� ���� ���*4��'�1� �"
�������$�*4��� ,"��* �� �������,����,����������� ��
6�#�( ������*4�������"������������� �� �!���*#� 5"��
 ���*4���*#�� *���� �* �,��������� !������7*�(�� ��� �
�*4������,-� *�,���"�� *�,�����, �!��������  *�,���� !�
���#�������6�6 , �� *���������� � �� *������*#�������*4
��! ��� �!���� !�����7*�(�� ������ !���7���,�������#�����
�"���,���,�!��*#��6�������� ���� ,,������ �� *�,��� �!���
��"*�"��� ���*4���#�������������*4�6"������� ����,,�( �1
� �������5" � ��3���%�C@>���'���"*��K��*��������C�#�"�
,�*�"�E�C���������#�"��

��%�B@>�����'%�����)���$%$�)����N��&��'���
+''. ��� !�����"���!�"������� �!�� ��*������������
6�4���!�"���"� �!��*4���*#�� *��� �* �,����$�*4�6�,� �!
��� !��������#��!�"����"��������#��������,���(��� ���
����,, *������������,, *������ ��� �*,"��������5" � ��3
��%�C@>��*��*"�������,,�������'���"*��K��*�������
C #�"��,�*�"�E�C���������#�"��

��%�B@@G<@@���	����'�� �* ��*��������! ��� �!
!�(�� �!��#����*� *������ ���,�*��*����� ���6-��,���� ���
'�����* �,��#����������,���� �����!������� ���,1��!���
 ����*� ���������8���1������ �,����*�(������,���� ���* *" �
��� !�������(�,"�� ������2�,,������ , �!��#���, �!�����,��
*�(������#��*�"����,��� �*,"����,�6����-���������� ���
���������"��������,�*��*������C�#�"��,�*�"�E�C��������
#�"��

��%�B@C���	����'���	�/�$���$
 +'.��7�� �����
����**�����-��#��,�*�"��� ����%�B@@����1�5" � ��3
��%�B@>���'���"*��F��*���������C�#�"��,�6E�>��������
#�"�

��%�B@B���'���&���'	��'���+''. �"��������,����
� ���(��� ,�� ���� �*,"� �!�*����,����!�����"�����������"��
����#"� � �-E�(��� ,�� ������2�4����,-� ��������� !����
�-����������5" � ��3��%%�C<>���%%�CD>�������%�C>B
��'���"*��K��*��������@�#�"��,�*�"���C�#�"��,�6E�C������1
���#�"��
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��%�B@D���'���&�	)��'���+''. ��"������#�� �� ����
�#��6"� ���������*������� � �!����� *�� �*,"���� ���(�,"�� ��
�������-����� ����������",����*��#��,�2�� �(��������* 1
�� �����7�*��� ���� ����� �4��������� � ( �-����,-� �����*�,�1
� ������� ��,�� �������*�������*�� ��,����,*",�� �����*��"��
��� ,,"�������6-�*������"� ��������"�����!�������"����
���5" � ��3���� �� ��� � �!��!��"��������"����'���"*��K�
*��������@�#�"��,�*�"�E�@���������#�"��

��%�B@I���'�'�%���%'���$'�%��&�	)��'��
�������'%��$���$� '�+'.�+�'. ������ �������#����'
��! ��� �!������6��������*��� ��� �������,,���( �"�
2�4��'�*,"����� ���,������ ����,�*� ����!��,�! *����* �1
� ����� � �!����#�����,�*� ����������(������� ��� �������
��� ����*�����"�, �������#�� �� ��������� ,���� ������ !�
����*�������,-� ���(�,"�� ��� �������� ��������%�B@?�
���5" � � �3���'�@<>���C #�"��,�6E�>���������#�"�

��%�B@?���'�'�%���%'���$'�%��&�	)��'��
�������'%��$���$� ''�+''.�+�'. ������ ����������,
��! ��� �!������6���������,,�*�"���2�4� ���#��� � �!
��� �������#�� �� ������ ������ !����5" ��������,�*� ���
���"*� ����*#��", �!���(�,"�� �������*�������,-� �����1
�5" � ��3���%�B@D��B@I��C�#�"��,�6E�@���������#�"��

��%�BC>���'�'�%���������		)$%'��	 ��&'1
$������ �# ��*�"���*�(�����"� �������#�� �����*�
6��2����� � �!���������,,"! *�,���*������! ��� �!����
��( �������,���! ��� �!������������������,"����������#� 
�� �����"*��� ��� � �!���������,,"! *�,���*�������"*#���
� ���,�*��*����� ����(�,"���7��*� ���������*��������,1
,"!-������"� ��� ��*����7����"��������,�����"� ������� ���
����"� ����*������2 �#��#�������, *�6,�����2������������,"1
����*����,��� �����,��������� �,���*-*, �!����*�(����
��! ��� �!���� !��������! ��� �!�*����*������������
�,��� �*,"�������������7���,���*#�������#���� ������"���1
�����,�����, *�� ����*�(��!�� ���6�"��>3>�����5" � ��3�'�1
��"*��K��*��������C�#�"��,�*�"�E�C���������#�"��

��%�BCC���'����
���������	
�'��'�+''. ���, *�1
� ���������� �� *����-���������,-� ������������ ��������*#
��*#� 5"������� ���,� ��"��-���6,�����	�6����-�2�4
"� �!�*���"�����*#� 5"������ ���(����� * ��*-����� � �!
����� ��������5" � ��3���� ����!��"��������"���@�#�"�
,�*�"���C�#�"��,�6E�C���������#�"��

��%�BCB���$���������	
�'� ��9�*�������**�����-
�#��,�*�"��� ����%�B@@�����5" � ��3���%�B@@���'�1
��"*��K��*��������C�#�"��,�6E�>���������#�"�

��%�BCH��)���$%$�)������	 �'������'%��+''.
��� !��������"���!�"���*��,�� ���6������������*�"�,�*��,
���(����# ��*�"����#�,,�"� , 8���,,���( �"��*�"������� �,
 ���#���*�"�,���� !��������"���!�"���*��,�� ����&��� ,�� ���
���� �,��#���, �!���,�*� *�,������ �� �������� �� 6"� ���
�," ����*#�� *����5" ��������,�*� ����������, *�� ����� ��
�,������� !���'������ ��������,,�6�� *�� � �!��"(�-
*�"����2 ,,�6��"��������5" � ��3���%�C>H����%�C@>�

��%�B>B���%%�C@?�������%�CI>�����%�CIB�����1
*"�������,,�����2 �#��#��'���"*��K��*���������� �����
C #�"��,�*�"���C�#�"��,�6E�C���������#�"��

��%�BCI��%������'��'���+'. '����"*� �������,����1
��-���6�6 , �-��#��-����� ������, *�� ���� ����! ��� �!�
�����* ��*��E�� �*��������*��� �"�"����6�6 , �-�� �� 6"1
� ���E������������ ��� ��E�#-���#�� ������ �!E�, �����!��1
� ��E����� �,�*��,�� ��������!������ �� *��2 �#����#�� ����
���, *�� ���� �����#��* ��*���������! ��� �!�����5" � ���3
����>>@��@�#�"�����,�*�"������C�#�"�����,�6��C��������
#�"��

��%�BB=���0)'����� $��	������� ���	
�'��+'.
'����"*� �������#���"��������,�����*,��� *�,��5" �������1
�,�*�������#��-�����#�� �������2����*� *�,������*#�����
�5" ��������,�*��������* � �����4 �!����� *�� �*,"��3
����� �!������� ������*��*�������6��,��*��*����*�������*#1
��,�! *�,�*#��!������,(�!���*�� ��,� �(����������� � ��,
�(��!�����"�,�*��������� �"���*���� *�, ���� �� � ������
� � ����,��� �!�#� 8�������,�*������*-*,������,�*������(��
�7���� ������7 � 8�� ��������"��������5" ��������,�*�1
������7���� �"�������5" � ��3���%�B@D����� ����!��"1
��������"���@�#�"��,�*�"�E�@���������#�"��

��%�BBB���N�	��'&�����%'���$'�%�'' �# ��*�"��
! (�����"������ ����! ��� �!��������, ����* ��*����#������1
�"� �-�����*5" ���#���"��������,�*��*���������7�,�� (��
��! ��� �!������* ��*�����, *�� ��������#�-����,-���� ��"�1
�-�������,�, ����7���,������"������2 ,,��7�����"�����#� 
��%�CCC�4��2,��!��������(�,�����������(��*���4��2,1
��!��6���� �*,"� �!����"�������� �!�����#���"69�*����� ����1
�, �������#� ����* � *���9�*�� ������������ !��������5" 88���
*��*��������, �!������#� ���9�*����(�,����������������1
��� ���2 ,,��������������"����F����!��������5" � ��3������
C�#�"��,�*�"���C���������#�"��

��%�BB<G<B<��$�����	������%'���$'�% '����"*1
� �������#�����,-� ��������� !������,������7*�(����� ���*4�
$�*4������*,��� � *�� �����������!�#������ ��� �����!��1
,�! *�,���"*�"�,���������������� ��������*�"������������
*�,,�*� �����*#� 5"����#-��,�! *�,���*��������#������
���,-� ������,�������6 , �-��2��!�� �����*� �������� �� �!
������ ������*������ ��,�� ���,������*,��� � *�� �������, ����
����� � �� *�������6�6 , �� *������*#��� ���,������� !��
$���� �,�����"����	�6����-������ �,���7�* ��� ���,���
��� !�����,,�*� ������������������* ����� ���#��� �,�������1
�� �!��#-� *�,������ ����5" �������,������� !������, *�1
� �������"�� *�,�����, �!��������,-� *�,���*#� 5"�������,���
���6 , �-������ ��� �������#����*4�����������*4���( ��1
����������5" � ��3�'���"*��K��*��������C�#�"��,�*�"��
C ��������#�"��

��%�B<@G<<@����	)�'����'�'�%������$�����'�%
����$���+''. �#��-��������, *�� ��������(��*������#���
����7��*� �!�������*��� �!����� ���,���"���!�"����� �
� �"������*�(����,"� ��������*��*�����������(�,"�1���� �,��
6-�� � � 8�� �������#����� � ���,��"��*����*��� �!����



� �����,������ , �!������ � � 8����( �������,� ���*������1
�5" � ��3���� ����!��"��������"�E�'���"*��K��*�������
C #�"��,�*�"���C���������#�"���������� ���� �!�

��%�BH=��'��)��$'�	 �'��$�	���$��)��'���+''.
�# ��*�"������* 6����#����! ��� �!�� �* �,���������*� *��
����* �����2 �#�5"�-�� � �!������ �����,���������#��*�����
�����!!�!����� ��"�� �����#��*�"���2 ,,�*�(�����"*����� 1
� � ����5"�-��,��� �!�������� !����7��*� ����������*���1
 �!�������� �,����*�����������!!�!�������"*� ������� �� �!
 ��"��������*,���� ������� *,��� 8 �!�������( �������,
��*� *����2 ,,�6����"� ��� ������#�����5" � ��3���%�C>@�
��%�C>I����%�C@@����%�C@C����'���"*��K��*�������
C�#�"��,�*�"�E�C���������#�"���������� ���� �!�

��%�BI@���'�������%����� +''. /�� *�� �* �,���
����"**����",�� �������!��������"��( � ������� � ���� (�
��, * ���� ��"�� �,�����#"������! ��� �!�����5" � ��3
��� ����!��"��������"����'���"*��K��*��������@�#�"�
,�*�"�E�@���������#�"���������� ������-����

��%�B?I������'�	 ���'���'���'�'�%���%'���$'�%
+'��''. � ,���*�"��������* �,���� *��*�"������� *��*#����
�������* �,� ����������� ���"*��+�.�������"����+�.��)�"�,,-
�#��*�"��� �����������,-���*������5" � ��3�'���"*��K�
*��������&� �6,��*�� �E�>����H�*�� ��#�"����$������6,����
*�� ��"����� �������� �,�����

��%�B??��'���������� ��)�
 +'��''.�+�'. '�� 1
( �"�,�����*#������* �,���6,�����9�*����"��( ����6-�
����*",�-����6����,����2#�������"��������� ���"*����!��
������"69�*���������*������������*�� ��#�"������5" � ��3
:'�������������"�-;������"���6��*���,����������"6� ����
����#��$�! �����&� �6,��*�� �E�>����H�*�� ��#�"����$�����1
�6,�����*�� ��

��������	
���������
$����� ���%$�&����������������'��� ����������������
�����'����O��'���#���6��� �� �!" �#����������
�$��	 �O������������
�$�'%����&����'$����������
�	�$�������)�����'''������* �����������
�)$����
'	�'O������* �����������
����'��$�	���'��'�'������� �������������
	'��� /����	�$���	�*�"�
��$��%���'		�$��	�*�"�
/'		
 ����'����		������������� �"�
$'���$����$'��'�����������* ��������������� �"�

�����	����������
�#��� ��-��69�*� (����������,�"����! ��� �!�����#�

��( �������,,-���"����7�,��� ������(�,���������(�,"�� ���
�����*�(�-����� ,��!����������#���," ��� ���#�����#���4 ,,�
 ���# ��6��*#������! ��� �!��������������������#��2�,�K�
�(�1 �*��� �!�����������#-��*�6����"�,���#���,
���!-������2�����������,,"� �������!������

%��"���������#����!������ ��# !#�������� ��� (���
 ��"��-������( ���*���6-��#������!�9�6���4�������# !#
��,� �����#������,�"�� ��"��-���������2 �����!�������1
�,�-����������"� � ����������,�"����! ��� �!���"�����
�" �!��"����6��4�����������!��"�� �����7* � �!��7�� 1
��*�����!������� �,��2�4� �����"* �!�� ,�����!���� �,��
������ *��9�6�� �����,,���2�����,�!��* � ������,�2 �����(�,
�����(��������� !�����������(� ,�6,����� �����������"1
���������������"��69�*� (��� ���#������,�"����! ��� �!
���������� �������������"����������"**���� ��������!-
 ��"��-��#��� ���(�,( �!� ������� ��"��-�2�4 �!�2 �#����-
���!-���"*����/�� ������(�,�� �!���*#� *�,�*�������*�� �
����,�"����! ��� �!��-�"�2 ,,�,����#�2�-�"���"*�� ��
*���#�,��-�"�*��� 6"�������#����(�,�����������,����� (�
���!-���"*����'����� � �������7* � �!�*����� ���#������1
,�"�� ��"��-�����-�����,�"����! ��� �!�!��"������ ��
�2�� �!�*����� ���#����( �������,�������,�2����� * ���
6"� �������������-���#��2�,4�����, ���

�#�������������������������1�6���������"� � ��
�#�"!#�����,��7*#��!����!����2 �#��#������,�"�
��! ��� �!���������������#��� � �!�)� (�� �-� ��	��6���
�"�� �����*#� *�,�)� (�� �-� ����,������,,����������#�
)� (�� �-�������,� �������,� �����"���, ���0"�, � ���"���1
!��"��������!��"������"������������*#��*#��,�*���������
�#����#����������������������*� (���",,��������*�� �
6�*4�����#��#����"� (�� �-�

%��"����*�"�������#�� 8���#������*#�����*�������#�
������ �������2�,,������(��*�����! ��� �!����, *�� ����
0"�, � ���!��"������"��������-������������� ���,�������
 ������,�"��$���(� ��-������+�������9� ��,-�2 �#�%��,1
�!-�����%��,�! *�,���! ��� �!�����%���#-� *�.����������
�* ��*��������������! ��� �!��������*�������# ,����#-
��!����

��������	
�����	�	����� �������������	�������� ��������� ���



��� ��������	
�����	�	����� �������������	�������� ���������

�����* , �����*,������� ���"*� ��������#��,��� �!��7�� 1
��*����#������,�"����! ��� �!���*",�-��*��������#����,,
����,�"����! ��� �!���"������#�(��,��������$�*��������
���* � *�� ��������#��,�������*���6���6�� ���������#�����
�*���� *�����"� �!�L����2�4 �!�2�6�� ���

��2�,�6����-�����*���"����5" �������������" �!��#�
�������2�-��������,������#���AC�� ,, �����#�����������
#��������1��1�#�1���,�6���� ��� ����2 �����!�������*#� *�,
������ �*,"� �!��#����,,�2 �!�"����!��"����,�6�3

#������ (�!�������
� �����1��1�#�1���*���"���,�6����-� ���(� ,�6,����

!����,�"�������*,������� ���"*� ��������2��� �*,"���
�����#���A<�=�� ,, ��� ���������� ��"��-�����2���"����6-
� ,�����!���*����� �����������*#�,�6����"����#��2�,��

��������	��������� (�!�������
$������"� (�� �-�*���"������# ��,�6�*���� �����*���"��

*����,,�����",,1�*�,���� ,, �!� !�� �",�����'�� �*,"����� ,, �!
*����,���#���*���6��"�������� �",�������#�����������#��
� ,, �!������ ��������2�,,�*����,�� �"�� ����

*����$��� #���������"�����	(�!�������
����� �������*4��������"����#�������*���*���� *

��(�,�������������(� ����"*������� ,�����!��������"��
����� ��� �*,"��������6 , �-������ �-�������,�� (����1
���6 , �-��:��������;��7�� ��*���2 �#�� ��,���������# �� 1
*������5" �����������( ����

��������	������	(�!�������
�������5" ���������6,�����"����������(�,"����������� !�

�," ���-�������5" ��� ��� ,, �!������ ����

������	#���������"�����	(�!�������
� (� ��-��������� �������," �������� ,�����!������(� �

�������"��������, �� *�*��� � ��������,�(������������"�
��������"����# ��,�6����-��**���"������ �* �,�����"� ��
 ��,�*�"���

,��������	�����������	������ �����	��������
�2���"�������� ���������������#��*���,�� �������#�

���#�����-�����������������#��9"� ��-������� �������
���������#����"*�� ���,��7�� ��*����#��� ��� �����2�12��4
���� ������ !������� ����"*���#����"���������#������,�"�
 ��"��-������,�"����! ��� �!�����",-�"� 5"�������7* � �!
��! ��� �!�� �* �, ����*���6���7�� ��*���6-�( � � �!�����1
,�"������� ������ ��� *�,,-���#�������( � ����#�(�� �*,"���
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���(� ���! ��� �!���"��,������,�������#��*���� ,��*�(1
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2 � �!����,��������� ���������, ���� �!��4 ,,�.��������( ��1
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Bioengineering and Life
Sciences (BELS)
Minors and Areas of Special Interest Only
PHILIPPE E. ROSS, Professor and BELS Director
JOEL M. BACH, Associate Professor and BELS Assistant Director
Department of Chemistry and Geochemistry
PAUL W. JAGODZINSKI, Professor
KENT J. VOORHEES, Professor
KEVIN W. MANDERNACK, Associate Professor
JAMES F. RANVILLE, Associate Professor
KIM R. WILLIAMS, Associate Professor
DAVID T. WU, Associate Professor
Department of Chemical Engineering
JAMES F. ELY, Professor and Head
ANNETTE L. BUNGE, Professor
JOHN R. DORGAN, Professor
DAVID T. WU, Associate Professor
HUGH KING, Senior Lecturer
PAUL OGG, Lecturer
Division of Engineering
TERRY PARKER, Professor and Division Director
JOEL M. BACH, Associate Professor
WILLIAM A. HOFF, Associate Professor
ANTHONY J. PETRELLA, Assistant Professor
MONEESH UPMANYU, Assistant Professor
MANOJA D. WEISS, Assistant Professor
JAMES CAROLLO, Assistant Research Professor
Division of Environmental Science and Engineering
ROBERT L. SIEGRIST, Professor and Director
PHILIPPE E. ROSS, Professor
RONALD R. H. COHEN, Associate Professor
LINDA A. FIGUEROA, Associate Professor
JUNKO MUNAKATA MARR, Associate Professor
JOHN R. SPEAR, Assistant Professor
MICHAEL SEIBERT, Research Professor
MARIA L. GHIRARDI, Research Associate Professor
MATTHEW C. POSEWITZ, Research Assistant Professor
Department of Geology and Geological Engineering
MURRAY W. HITZMAN, Professor: Charles Franklin Fogarty Dis-

tinguished Chair in Economic Geology
JOHN D. HUMPHREY, Associate Professor and Interim Director

Division of Liberal Arts and International Studies
ARTHUR B. SACKS, Professor and Associate Vice President for

Academic and Faculty Affairs
LAURA PANG, Associate Professor and Division Director
TINA L. GIANQUITTO, Assistant Professor
Department of Mathematical and Computer Sciences
GRAEME FAIRWEATHER, Professor and Head
DINESH MEHTA, Professor
WILLIAM C. NAVIDI, Professor
Department of Metallurgical and Materials Engineering
JOHN J. MOORE, Trustees Professor and Head
GERALD P. MARTINS, Professor
PATRICK R. TAYLOR, Professor
IVAR E. REIMANIS, Professor
REED AYERS, Assistant Professor

Department of Physics
JAMES A. McNEIL, Professor and Head
THOMAS E. FURTAK, Professor
JEFF SQUIER, Professor

Programs Offered:
Minor in Bioengineering and Life Sciences
Area of Special Interest in Bioengineering and Life Sciences

Program Description
The program in Bioengineering and Life Sciences (BELS)

is administered jointly by the Divisions of Engineering, En-
vironmental Science and Engineering, and Liberal Arts and
International Studies, and by the Departments of Chemical
Engineering, Chemistry and Geochemistry, Geology and
Geological Engineering, Mathematical and Computer Sci-
ences, Metallurgical and Materials Engineering, and Physics.
Each division or department is represented on both the Board
of Directors and the Curriculum and Research Committee,
which are responsible for the operation of the program.

The mission of the BELS program is to offer Minors and
Areas of Special Interest (ASI) at the undergraduate level,
and support areas of specialization at the graduate level, as
well as to enable research opportunities for CSM students in
bioengineering and the life sciences.

Bioengineering and the Life Sciences (BELS) are becom-
ing increasingly significant in fulfilling the role and mission
of the Colorado School of Mines. Many intellectual frontiers
within the fields of environment, energy, materials, and their
associated fields of science and engineering , are being
driven by advances in the biosciences and the application 
of engineering to living processes.

Program Requirements:
Minor in Bioengineering and Life Sciences:

The Minor in BELS requires a minimum of 18 semester
hours of acceptable coursework, as outlined under the Re-
quired Curriculum section which follows.

The Area of Special Interest (ASI) in BELS requires a
minimum of 12 semester hours of acceptable coursework, 
as outlined under the Required Curriculum section which
follows.

Enrollments in the BELS Minor and ASI are approved by
the Associate Director, who monitors progress and completion.

Required Curriculum:
Both the Minor and the ASI require one core course (three

semester hours). The minor requires at least six additional
credit hours from the Basic Life Science course list, and
additional BELS-approved courses to make up a total of at
least 18 credit hours. The ASI requires at least three addi-
tional credit hours from the Life Science course list, and
additional BELS-approved courses to make up a total of at
least 12 credit hours.
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option students must complete course work in calculus,
physics, computer science, American military history or
national security policy, and a foreign language. Marine
Corps option students are required to complete courses in
American military history or national security policy and a
foreign language. Students should check with their NROTC
class advisor to determine specific course offerings which
fulfill the above requirements.

Commissioned Service. The mission of the NROTC pro-
gram is to provide regular and reserve officers to the fleet
and Marine Corps for service in the “Unrestricted Line”
fields. Unrestricted Line officers specialize in one of the
following: Surface ships, submarines, aviation (Pilot or
Naval Flight Officer), Special Warfare (SEALs) or Special
Operations (Diving, Salvage, Explosive Ordnance Disposal).
Marine Corps officer commissionees enter a variety of fields
including infantry, aviation, armor, and combat engineering.
Regardless of the type of commission earned, regular or
reserve, virtually all NROTC graduates serve on active duty
after commissioning. Men and women interested in these
and other programs leading to commissions in the Naval
Service are encouraged to contact the NROTC Unit at
492-8287 or in person at Folsom Stadium, Gate 6, Room
241, University of Colorado, Boulder.

Physical Education and
Athletics
TOM SPICER, Department Head, Professor and Athletic Director
DIXIE CIRILLO, Assistant Athletic Director
DAN R. LEWIS, Associate Athletic Director and Head Wrestling

Coach
STEPHANIE BEGLAY, Assistant Athletics Trainer
OSCAR BOES, Cross Country Coach
CHAD BOSTWICK, Assistant Football Coach
JEFF DUGGAN, Sports Information Director
MARTY HEATON, Assistant Football Coach
DAVID HUGHES, Swimming and Diving Coach
GREG JENSEN, Assistant Trainer
SHELLY JOHNSON, Volleyball Coach
FRANK KOHLENSTEIN, Men’s Soccer Coach
JASON KOLTZ, Assistant Football Coach
PAULA KRUEGER, Women’s Basketball Coach
BRANDON LEIMBACH , Recreation Center Director and

Recreational Sports Director
JENNIFER McINTOSH, Athletics Trainer
JARRID OATES, Baseball Coach
PRYOR ORSER, Men’s Basketball Coach
BRAD SCHICH, Instructor and Assistant Men’s Basketball Coach
ART SIEMERS, Track Coach
JAMIE L. SKADELAND, Instructor and Assistant Volleyball Coach
ROBERT STITT, Football Coach
ANNA VAN WETZINGA, Instructor and Softball Coach
KEITH WILSON, Strenght Coach

The Department of Physical Education and Athletics
offers a four-fold physical education and athletics program
which includes (a) required physical education; (b)inter-
collegiate athletics; (c) intramural athletics; and (d) recre-
ational athletics.

A large number of students use the college’s facilities for
purely recreational purposes, including swimming, tennis,
soccer, basketball, volleyball, weight lifting, softball, and
racquetball.
Russell H. Volk Gymnasium

A tri-level complex containing a NCAA regulation swim-
ming pool, a basketball arena, two racquetball/handball
courts, wrestling room, weight training facility, locker space,
and offices for the Physical Education Department.
Steinhauer Field House

A facility of 35,000-sq. ft., which provides for the needs of
intercollegiate athletics, physical education classes, intramu-
rals and student recreation.
Darden Baseball Field

Located west of Brooks Field and has seating accommoda-
tions for 500 spectators.
Softball Field

Located adjacent to the baseball field.
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Brooks Field
Named in honor of Ralph D. Brooks, former member of

the Board of Trustees of the School of Mines, Brooks Field
includes a football/soccer field equipped with lights and a
steel-concrete grandstand and bleachers which seat 3,500
spectators.
Tennis Courts

The Department maintains four tennis courts.
Swenson Intramural Complex

Two fields are available for intramural/recreation sports.

Required Physical Education.
Each student at Colorado School of Mines is required to

complete four Physical Education classes, beginning with the
prerequisite classes of PAGN101 and PAGN102. Four sepa-
rate semesters of Physical Education is a graduation require-
ment. Exceptions: (1) a medical excuse verified by a
physician; (2) veterans, honorably discharged from the armed
forces; (3) entering students 26 years or older or students
holding a bachelor’s degree. Normally, it is fulfilled during
the first two years of attendance. Transfer students should
clear with the Admissions Offices regarding advanced stand-
ing in physical education. Students who transfer in as fresh-
men or sophomores without any PA credits will be required
to take PAGN101 and PAGN102. Participation in intercolle-
giate athletics may be substituted for required semesters and
hours of physical education. ROTC students can waive the
physical education requirement when a similar physical ac-
tivity is required in their respective ROTC Programs.

Upper-class students who wish to continue taking physi-
cal education after completing graduation requirements may
re-enroll in any of the regularly scheduled classes on an
elective basis.

All students enrolled in physical education shall provide
their own gym uniform, athletic shoes, and swimming suit. 
A non-refundable $10 fee is assessed for the required locker
service. Lockers are also available to students who are not
enrolled in physical education classes for the same fee.
Intercollegiate Athletics

The School is a charter member of the Rocky Mountain
Athletic Conference (RMAC) and the National Collegiate
Athletic Association (NCAA). Sports offered include: foot-
ball, men’s and women’s basketball, wrestling, men’s and
women’s track, men’s and women’s cross country, baseball,
men’s golf, men’s and women’s swimming, men’s and
women’s soccer, and women’s volleyball and softball. One
hour credit is given for a semester’s participation in each sport.

Through a required athletic fee, all full-time students at-
tending CSM become members of the CSM Athletic Associa-
tion, which financially supports the intercollegiate athletic

program. With this fee, each CSM student receives free ad-
mission to all home athletic events. The Director of Athletics
administers this program.
Intramural and Club Sports

The intramural program features a variety of activities
ranging from those offered in the intercollegiate athletic pro-
gram to more recreational type activities. They are governed
by the CSM Rec. Sports Department. All activities are of-
fered in the following categories: men, women and co-ed.

The club sport program is governed by the CSM Sport
Club Council. There are 15 competitive groups currently
under this umbrella. Some teams engage in intercollegiate
competition at the non-varsity level, some serve as
instructional/recreational entities, and some as strictly
recreational interest groups. They are funded through
ASCSM. Some of the current organizations are Cycling, Ice
Hockey, Karate, Kayak, Lacrosse, Men’s Rugby, Women’s
Rugby, Ski Team, Men’s Soccer, Women’s Soccer, Men’s Ul-
timate Frisbee, Women’s Ultimate Frisbee, Men’s Volleyball,
Women’s Volleyball and Water Polo.

Description of Courses
All students are required to complete PAGN101 and

PAGN102 before they will be allowed to register in higher
level activity classes. The only exceptions to this requirement
are students enrolled in intercollegiate athletics and ROTC.
(See Required Physical Education.)
Freshman Year
PAGN101. PHYSICAL EDUCATION (I) (Required) A gen-
eral overview of life fitness basics which includes exposure
to educational units of Nutrition, Stress Management, Drug
and Alcohol Awareness. Instruction in Fitness units provide
the student an opportunity for learning and the beginning
basics for a healthy life style.
PAGN102. PHYSICAL EDUCATION (II) (Required) Sec-
tions in physical fitness and team sports, relating to personal
health and wellness activities. Prerequisite: PAGN101 or
consent of the Department Head.
Sophomore, Junior, Senior Years

Students may select one of several special activities listed
below. Approved transfer credit may be substituted for the
following classes:
PAGN201. PERSONAL WELLNESS  Provides an overview
of the 5 Dimensions of Wellness: Physical, Social, Emo-
tional, Intellectual and Spiritual.  Students will take a proac-
tive approach to developing strategies for optimum wellness
including goal setting and application of wellness principles
through assignments and group in-class work.  Prerequisites:
PAGN101 and PAGN102 or consent of Department Head.  
2 hours lecturer; 1 semester hour.
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PAGN205 through PAGN236. (Students enrolling in these
courses may be required to furnish their own equipment.)
Prerequisite: PAGN101 or PAGN102 or consent of Depart-
ment Head. 2 hours activity; .5 semester hour.

PAGN205A. BEGINNING KARATE
PAGN205B/C. INTERMEDIATE/ADVANCED KARATE
PAGN205D/E. YOGA
PAGN205F. JUDO
PAGN209. BEGINNING GOLF (I)
PAGN210. BEGINNING GOLF (II)
PAGN211A. WOMEN’S RACQUETBALL
PAGN211B. BEGINNING RACQUETBALL
PAGN215. TENNIS (I)
PAGN216. TENNIS (II)
PAGN217. CO-ED WEIGHT TRAINING (I)
PAGN217C. WOMEN’S WEIGHT TRAINING
PAGN218. CO-ED WEIGHT TRAINING (II)
PAGN221. BADMINTON (I)
PAGN235. AEROBICS (I)
PAGN235D. WATER AEROBICS
PAGN235E. SWIMMING
PAGN235F/G FLYFISHING
PAGN236. AEROBICS (II)
PAGN298 SPECIAL TOPICS - CLUB SPORTS
PAGN301A INTERMEDIATE BASKETBALL
PAGN301B INTERMEDIATE VOLLEYBALL
PAGN310A. WOMEN’S RUGBY

Intercollegiate Athletics
Instruction and practice in fundamentals and mechanics of

the selected sport in preparation for collegiate competition.
Satisfactory completion of any course fulfills one semester of
physical education requirements. Note: All courses shown
below, numbered 151 to 182 inclusive are likewise offered as
junior, and senior courses. For freshmen and sophomores,
they are numbered 151 to 182; juniors and seniors, 351 to
382. Odd numbered courses are offered in the fall, even num-
bered courses in the spring.

PAGN151. BASEBALL (I)
PAGN152. BASEBALL (II)
PAGN153. BASKETBALL (I) A-men; B-women
PAGN154. BASKETBALL (II) A-men; B-women
PAGN157. CROSS COUNTRY (I)
PAGN159. FOOTBALL (I)
PAGN160. FOOTBALL (II)
PAGN161. GOLF (I)
PAGN162. GOLF (II)
PAGN167. SOCCER (I)
PAGN168. SOCCER (II)
PAGN169. SWIMMING (I)
PAGN170. SWIMMING (II)
PAGN171. TENNIS (I)
PAGN172. TENNIS (II)
PAGN173. TRACK (I)
PAGN174. TRACK (II)
PAGN175. WRESTLING (I)
PAGN176. WRESTLING (II)
PAGN177. VOLLEYBALL (I)
PAGN178. VOLLEYBALL (II)
PAGN179. SOFTBALL (I)
PAGN180. SOFTBALL (II)

Prerequisite: Consent of department. 1 semester hour.
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BOARD OF TRUSTEES
JOHN K. COORS CoorsTek, Inc., 16000 Table Mountain
Parkway, Golden, CO 80403
DEANN CRAIG 536 Milwaukee Street, Denver, CO 80206
FRANK DeFILIPPO Bledsoe, DeFilippo, Rees, LLC, 1675
Broadway, Suite 2440, Denver, CO 80202
L. ROGER HUTSON Paladin Energy Partners, LLC, 410
17th Street, Suite 1200, Denver CO 80202
MICHAEL S. NYIKOS 2285 El Rio Drive, Grand Junction,
CO 81503
TERRANCE G. TSCHATSCHULA Aspen Petroleum Prod-
ucts, 2121 S. Oneida Street, Suite 625, Denver, CO 80224
DAVID. J. WAGNER David Wagner & Associates, P.C.,
8400 E. Prentice Ave., Englewood, CO 80111
APRIL NELSON Student Representative

EMERITUS MEMBERS OF BOT
Ms. Sally Vance Allen
Mr. Joseph Coors, Jr.
Mr. William K. Coors
Mr. Frank Erisman
Mr. Hugh W. Evans
Mr. Jack Grynberg
Rev. Don K. Henderson
Mr. Anthony L. Joseph
Ms. Karen Ostrander Krug
Mr. J. Robert Maytag
Mr. Terence P. McNulty
Mr. Donald E. Miller
Mr. F. Steven Mooney
Mr. Randy L. Parcel
Mr. David D. Powell, Jr.
Mr. John A. Reeves, Sr.
Mr. Fred R. Schwartzberg
Mr. Ted P. Stockmar
Mr. Charles E. Stott, Jr.
Mr. J. N. Warren
Mr. James C. Wilson

ADMINISTRATION
MYLES W. SCOGGINS, 2006-B.S., Ph.D., University of
Tulsa; M.S., University of Oklahoma; President
NIGEL T. MIDDLETON, 1990-B.Sc., Ph.D., University of
the Witwatersrand, Johannesburg; Executive Vice President
for Academic Affairs and Dean of Faculty; Professor of
Engineering, P.E., S. Africa
HAROLD R. CHEUVRONT, 1976-84, 1985-B.S., M.A.,
West Virginia University; Ph.D., University of Northern Colo-
rado; Vice President for Student Life and Dean of Students

KIRSTEN VOLPI, 2005-B.S., University of Colorado; CPA;
Associate Vice President for Finance and Administration
PETER HAN, 1993-A.B., University of Chicago; M.B.A.,
University of Colorado; Vice President for Institutional
Advancement
JOHN POATE, 2006-B.S., M.S., Melbourne University;
M.A., Ph.D., Australian National University; Vice President
for Research and Technology Transfer
ARTHUR B. SACKS, 1993-B.A., Brooklyn College; M.A.,
Ph.D., University of Wisconsin-Madison; Associate Vice
President for Academic and Faculty Affairs; Professor of
Liberal Arts and International Studies
BARBARA M. OLDS, 1984-B.A., Stanford University;
M.A., Ph.D., University of Denver; Associate Vice President
for Educational Innovation; Professor of Liberal Arts and In-
ternational Studies
DANIEL MONTEZ, 2003-B.S., University of Northern Col-
orado; M.S., University of Colorado at Denver; Associate
Vice President for Planning and Policy Analysis
MICHAEL DOUGHERTY, 2003-B.A., Cumberland College:
M.B.A., University of Alaska Anchorage; Associate Vice
President for Human Resources
A. WILLIAM YOUNG, 1974-B.S., North Carolina State
University; M.S., University of Denver; Associate Vice Pres-
ident for Student Life and Director of Enrollment Manage-
ment
LORING ABEYTA, 2006-B.A., University of Denver; M.A.,
St. Thomas Seminary; Ph.D., University of Denver, Interim
Principal Tutor and Program Director, Guy T. McBride, Jr.
Honors Program
SARAH ANDREWS, 2005-B.S., Indiana University, Assis-
tant Director of Admissions
LINDA J. BALDWIN, 1994-B.S., Iowa State University;
Continuing Education Program Coordinator
GEOFFREY B. BARSCH, 2004-B.S., Colorado State Uni-
versity; Director, Budget and Planning
GARY L. BAUGHMAN, 1984-B.S.Ch.E., Ohio University;
M.S., Ph.D., Colorado School of Mines; Director of Special
Programs and Continuing Education
DAVID G. BEAUSANG, 1993-B.S., Colorado State Univer-
sity; Computing Support Specialist
HEATHER BOYD, 1990-B.S., Montana State University;
M.Ed., Colorado State University; Senior Assistant Director
of Admissions
THOMAS M. BOYD, 1993-B.S., M.S., Virginia Polytechnic
Institute and State University; Ph.D., Columbia University;
Dean of Graduate Studies; Associate Professor of Geo-
physics
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RONALD L. BRUMMETT, 1993-B.A., Metropolitan State
College; M.A., University of Northern Colorado; M.B.A.,
University of Colorado Denver; Director of CSM Career
Center and the Office for Student Development and Aca-
demic Services
CAROL R. CHAPMAN, 1999-B.A.,Wells College; M.P.A.,
University of Colorado; Special Assistant to the President
DIXIE CIRILLO, 1991-B.S., University of Northern Colo-
rado; Assistant Director of Financial Aid and NCAA Com-
pliance Coordinator
JULIE COAKLEY, 2001-B.S., University of Toledo; M.S.,
University of Toledo; Executive Assistant to the Vice Presi-
dent for Academic Affairs
THERESE DEEGAN-YOUNG, 1987-B.A., St. Louis Uni-
versity; M.A., University of Colorado; Student Development
Center Counselor
TERRANCE DINKEL, 1999-B.S., University of Colorado;
M.S., American Technological University; Program Coordi-
nator, Mine Safety and Health Program
STEPHEN DMYTRIW, 1999-B.S., University of Nevada;
Program Coordinator, Mine Safety and Health Program
JENNIFER DOANE, 2005-B.A., Colorado State University,
M.A., University of Colorado, Colorado Springs; Assistant
Director of Student Activities
LOUISA DULEY, 2000-B.S., Western State College; Assis-
tant Director of Admissions
RHONDA L. DVORNAK, 1994-B.S., Colorado School of
Mines; Continuing Education Program Coordinator
ROBERT FERRITER, 1999-A.S., Pueblo Junior College;
B.S., M.S., Colorado School of Mines; Director, Mine Safety
and Health Program
RICHARD FISCHER, 1999-B.A., St. John’s University;
Program Coordinator, Mine Safety and Health Program
DAN FOX, 2005-B.S., Montana State University, M.S., East-
ern New Mexico University, Ph.D., University of Northern
Colorado; Director of Student Life
MELODY A. FRANCISCO, 1988-89, 1991-B.S., Montana
State University; Continuing Education Program Coordinator
GEORGE FUNKEY, 1991-M.S., Michigan Technological
University; Director of Information Services
LISA GOBERIS, 1998-B.S., University of Northern Colo-
rado; Assistant Director of Student Life
KATHLEEN GODEL-GENGENBACH, 1998-B.A., M.A.,
University of Denver; Ph.D., University of Colorado; Direc-
tor, Office of International Programs
BRUCE P. GOETZ, 1980-84, 1987- B.A., Norwich Univer-
sity; M.S., M.B.A., Florida Institute of Technology; Director
of Admissions

LINN HAVELICK, 1988-B.A., M.S., University of Colorado
at Denver; CIH; Director, Environmental Health & Safety
ESTHER HENRY, 2006-B.A, B.S., Purdue University, J.D.,
Indiana University; Associate Counsel
MARIE HORMICHEL, 2007-B.A., University of Wisconsin
at Stevens Point, M.S., Minnesota State University at
Mankato; Recruitment Coordinator
CHRISTINA JENSEN, 1999-B.A., M.S., San Diego State
University; Assistant Director, Admission and Financial Aid
EVE JORDAL, 2000-Executive Assistant to the Vice Presi-
dent for Student Life and Dean of Students
JOHN KANE, 2000-B.A., University of Colorado Boulder;
Director of Materials Management
LISA KINZEL, 2006-B.A., State University of New York at
Geneseo; Executive Assistant to the Vice President for Re-
search and Technology Transfer
MELVIN L. KIRK, 1995-B.S., M.A., University of Northern
Colorado; Student Development Center Counselor
ROBERT KNECHT, 1977-P.E., M.S., Ph.D., Colorado School
of Mines; Director of EPICS
ROGER A. KOESTER, 1989-B.A., Grinnell College; M.B.A.,
Drake University; Director of Financial Aid
DAVID LARUE, 1998-B.A., St. Thomas Seminary College;
M.A., University of Colorado at Denver; Ph.D., University of
Colorado at Boulder; Computer Support Specialist
DEBRA K. LASICH, 1999-B.S., Kearney State College; M.A.,
University of Nebraska; Executive Director of the Women in
Science, Engineering, and Mathematics (WISEM) Program
BRANDON LEIMBACH, 2002-B.A., M.A., St. Mary’s
College; Recreation Center Director and Recreational Sports
Director
A. EDWARD MANTZ, 1994-B.S., Colorado School of
Mines; Director of Green Center
ROBERT MASK, 2007-B.B.A., Sam Houston State Univer-
sity; Director of Campus I.D. Card Services
MICHAEL McGUIRE, 1999-Engineer of Mines, Colorado
School of Mines; Program Coordinator, Mine Safety and
Health Program
JERRY MARTINEZ, 2005-B.S., Metropolitan State College;
Assistant Director of Financial Aid
LARA MEDLEY, 2003-B.S., University of Colorado at
Boulder; M.P.A., University of Colorado at Denver; Registrar
DEREK MORGAN, 2003- B.S., University of Evansville;
M.S., Colorado State University; Director of Student Activities
DAG NUMMEDAL, 2004-B.A., M.A., University of Oslo;
Ph.D., University of Illinois; Executive Director of the Colo-
rado Energy Research Institute
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SNEHA PARIKH-HAMILTON, 2005-B.A., B.S., University
of California at San Diego; M.A. California Polytechnic Uni-
versity at San Luis Obispo; Advising Coordinator
ANITA PARISEAU, 2004-B.S., Ithaca College; Director of
Alumni Relations/Executive Director CSM Alumni Association
TRICIA DOUTHIT PAULSON, 1998-B.S., M.S., Colorado
School of Mines; Associate Registrar
ROGER PIERCE, 2000-B.S.,Wisconsin Institute of Technol-
ogy; Program Coordinator, Mine Safety and Health Program
JAMES L. PROUD, 1994-B.S., University of Wisconsin,
Whitewater; M.A., California State Polytechnic University;
Continuing Education Program Coordinator
ANGIE REYES, 1997-B.A., Chadron State College; Student
System Manager.
DEBRA S. ROBERGE, R.N., N.P., 2007-B.S., University of
New Hampshire; M.S., Boston College; Director, Student
Health Center
PHILLIP ROMIG III, 1999-B.A., Nebraska Wesleyan Uni-
versity; M.S. and Ph.D., University of Nebraska; Network
Engineer and Security Specialist
ANDREA SALAZAR, 1999-B.A., Colorado State University;
Assistant Director of Admissions
SYDNEY SANDROCK, 1995-Assistant to the Vice President
for Finance and Operations
ERIC SCARBRO, 1991-B.S., University of South Carolina;
M.S., Colorado School of Mines; Financial Systems Manager
LINDA SHERMAN, 2006-B.S., University of Colorado;
M.A., University of Phoenix; Assistant Director of the Career
Center
JAHI SIMBAI, 2000-B.S., M.B.A., University of Colorado at
Boulder; Director of Graduate Recruiting and Admissions
SANDRA SIMS, 2004-B.S., Pennsylvania State University,
M.S., Florida Institute of Technology, PsyD, Florida Institute
of Technology; Counselor
THOMAS E. SPICER, 2004-B.S., Fort Hays State Univer-
sity; M.S., Fort Hays State University; Director of Athletics
and Head of Physical Education Department
KHANH Q. VU, 2006-B.S., Colorado School of Mines; Mi-
nority Engineering Program Director
ANNE STARK WALKER, 1999-B.S., Northwestern Univer-
sity; J.D., University of Denver; General Counsel
MARSHA WILLIAMS, 1998-B.S., Kansas State University;
M.S., University of Colorado; Director of Integrated Market-
ing Communications
DEREK J. WILSON, 1982-B.S., University of Montana;
Chief Information Officer and Director of the Computing
Center
ED ZUCKER, 2001-B.A., M.S., University of Arizona;
Computing Services Support Manager

EMERITI
GEORGE S. ANSELL, B.S., M.S., Ph.D., Rensselaer Poly-
technic Institute; Emeritus President and Professor of Metal-
lurgical Engineering, P.E.
THEODORE A. BICKART, B.E.S., M.S.E., D.Engr., The
Johns Hopkins University; Emeritus President and Professor
of Engineering
GUY T. McBRIDE, JR. B.S., University of Texas; D.Sc.,
Massachusetts Institute of Technology; Emeritus President, P.E.
JOHN U. TREFNY, B.S., Fordham College; Ph.D., Rutgers
University; Emeritus President, Professor of Physics
JOHN F. ABEL, JR. E.M., M.Sc., E.Sc., Colorado School of
Mines; Emeritus Professor of Mining Engineering
R. BRUCE ALLISON, B.S., State University of New York at
Cortland; M.S., State University of New York at Albany;
Emeritus Professor of Physical Education and Athletics
WILLIAM R. ASTLE, B.A., State University of New York at
New Paltz; M.A., Columbia University; M.A., University of
Illinois; Emeritus Professor of Mathematical and Computer
Sciences
ROBERT M. BALDWIN, B.S., M.S., Iowa State University;
Ph.D., Colorado School of Mines; Emeritus Professor of
Chemical Engineering
BARBARA B. BATH, B.A., M.A., University of Kansas;
Ph.D., American University; Emerita Associate Professor of
Mathematical and Computer Sciences
RAMON E. BISQUE, B.S., St. Norbert’s College; M.S.
Chemistry, M.S. Geology, Ph.D., Iowa State College;
Emeritus Professor of Chemistry and Geochemistry
NORMAN BLEISTEIN, B.S., Brooklyn College; M.S.,
Ph.D., New York University; University Emeritus Professor
of Mathematical and Computer Sciences
ARDEL J. BOES, B.A., St. Ambrose College; M.S., Ph.D.,
Purdue University; Emeritus Professor of Mathematical and
Computer Sciences
AUSTIN R. BROWN, B.A., Grinnell College; M.A., Ph.D.,
Yale University; Emeritus Professor of Mathematical and
Computer Sciences
JAMES T. BROWN, B.A., Ph.D., University of Colorado;
Emeritus Professor of Physics
W. REX BULL, B.Sc., App. Diploma in Mineral Dressing,
Leeds University; Ph.D., University of Queensland; Emeritus
Professor of Metallurgical and Materials Engineering
ANNETTE L. BUNGE, B.S., State University of New York
at Buffalo; Ph.D., University of California at Berkeley;
Emeritus Professor of Chemical Engineering
BETTY J. CANNON, B.A., M.A., University of Alabama;
Ph.D., University of Colorado; Emeritus Associate Professor
of Liberal Arts and International Studies
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F. EDWARD CECIL, B.S., University of Maryland; M.A.,
Ph.D., Princeton University; Emeritus Professor of Physics
RICHARD L. CHRISTIANSEN, 1990-B.S.Ch.E., University
of Utah; Ph.D.Ch.E., University of Wisconsin-Madison;
Emeritus Associate Professor of Petroleum Engineering
W. JOHN CIESLEWICZ, B.A., St. Francis College; M.A.,
M.S., University of Colorado; Emeritus Associate Professor
of Slavic Studies and Foreign Languages
JOHN A. CORDES, B.A., J.D., M.A., University of Iowa;
Ph.D., Colorado State University; Emeritus Associate Pro-
fessor of Economics and Business
TIMOTHY A. CROSS, B.A., Oberlin College; M.S., Univer-
sity of Michigan; Ph.D., University of Southern California;
Emeritus Associate Professor of Geology and Geological En-
gineering
STEPHEN R. DANIEL, Min. Eng.- Chem., M.S., Ph.D.,
Colorado School of Mines; Emeritus Professor of Chemistry
and Geochemistry
GERALD L. DEPOORTER, B.S., University of Washing-
ton; M.S., Ph.D., University of California at Berkeley;
Emeritus Associate Professor of Metallurgical and Materials
Engineering
JOHN A. DeSANTO, 1983-B.S., M.A., Villanova Univer-
sity; M.S., Ph.D., University of Michigan; Emeritus Profes-
sor of Mathematical and Computer Sciences
RICHARD H. DeVOTO, A.B., Dartmouth College; M.Sc.,
Thayer School of Engineering Dartmouth College; D.Sc., Colo-
rado School of Mines; Emeritus Professor of Geology, P.E.
DEAN W. DICKERHOOF, B.S., University of Akron; M.S.,
Ph.D., University of Illinois; Professor Emeritus of Chem-
istry and Geochemistry
DONALD I. DICKINSON, B.A., Colorado State University;
M.A., University of New Mexico; Emeritus Professor of Lib-
eral Arts and International Studies
J. PATRICK DYER, B.P.E., Purdue University; Emeritus
Associate Professor of Physical Education and Athletics
WILTON E. ECKLEY, A.B., Mount Union College; M.A.,
The Pennsylvania State University; Ph.D., Case Western
Reserve University; Emeritus Professor of Liberal Arts and
International Studies
GLEN R. EDWARDS, Met. Engr., Colorado School of
Mines; M.S., University of New Mexico; Ph.D., Stanford
University; University Emeritus Professor of Metallurgical
and Materials Engineering
KENNETH W. EDWARDS, B.S., University of Michigan;
M.A., Dartmouth College; Ph.D., University of Colorado;
Emeritus Professor of Chemistry and Geochemistry
JOHN C. EMERICK, B.S., University of Washington; M.A.,
Ph.D., University of Colorado; Emeritus Associate Professor
of Environmental Science and Engineering

EDWARD G. FISHER, B.S., M.A., University of Illinois;
Emeritus Professor of English
DAVID E. FLETCHER, B.S., M.A., Colorado College;
M.S.B.A., Ph.D., University of Denver; Emeritus Professor
of Economics and Business
ROBERT H. FROST, Met.E. Ph.D., Colorado School of
Mines; S.M.,M.E., Massachusetts Institute of Technology;
Emeritus Associate Professor of Metallurgical and Materials
Engineering
S. DALE FOREMAN, B.S., Texas Technological College;
M.S., Ph.D., University of Colorado; Emeritus Professor of
Civil Engineering, P.E.
JAMES H. GARY B.S., M.S., Virginia Polytechnic Institute;
Ph.D., University of Florida; Emeritus Professor of Chemical
Engineering
DONALD W. GENTRY, B.S., University of Illinois; M.S.,
University of Nevada; Ph.D., University of Arizona; Emeritus
Professor of Mining Engineering, P.E.
JOHN O. GOLDEN, B.E., M.S., Vanderbilt University;
Ph.D., Iowa State University; Emeritus Professor of
Chemical Engineering
JOAN P. GOSINK, B.S., Massachusetts Institute of Technol-
ogy; M.S., Old Dominion University; Ph.D., University of
California - Berkeley; Emerita Professor of Engineering
THOMAS L. T. GROSE, B.S., M.S., University of Washing-
ton; Ph.D., Stanford University; Emeritus Professor of Geol-
ogy and Geological Engineering
RAYMOND R. GUTZMAN, A.B., Fort Hays State College;
M.S., State University of Iowa; Emeritus Professor of Mathe-
matical and Computer Sciences
FRANK A. HADSELL, B.S., M.S., University of Wyoming;
D.Sc., Colorado School of Mines; Emeritus Professor of
Geophysics
JOHN P. HAGER, B.S., Montana School of Mines; M.S., Mis-
souri School of Mines; Sc.D., Massachusetts Institute of
Technology; Emeritus Hazen Research Professor of Extrac-
tive Metallurgy; Metallurgical and Materials Engineering
FRANK G. HAGIN, B.A., Bethany Nazarene College; M.A.,
Southern Methodist University; Ph.D., University of Colorado;
Emeritus Professor of Mathematical and Computer Sciences
JOHN W. HANCOCK, A.B., Colorado State College; Emeritus
Professor of Physical Education and Athletics
ROBERT C. HANSEN, E.M., Colorado School of Mines;
M.S.M.E., Bradley University; Ph.D., University of Illinois;
Emeritus Professor of Engineering, P.E.
PETER HARTLEY, B.A., M.A., University of Colorado;
Ph.D., University of New Mexico; Emeritus Associate Pro-
fessor of Liberal Arts and International Studies
JOHN D. HAUN, A.B., Berea College; M.A., Ph.D., Univer-
sity of Wyoming; Emeritus Professor of Geology, P.E.
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T. GRAHAM HEREFORD, B.A., Ph.D. University of
Virginia; Emeritus Professor of Liberal Arts and Inter-
national Studies
JOHN A. HOGAN, B.S., University of Cincinnati; M.A.,
Lehigh University; Emeritus Professor of Liberal Arts and
International Studies
GREGORY S. HOLDEN, B.S., University of Redlands;
M.S.,Washington State University; Ph.D., University of
Wyoming; Emeritus Associate Professor of Geology and Ge-
ological Engineering
MATTHEW J. HREBAR, III, B.S., The Pennsylvania State
University; M.S., University of Arizona; Ph.D., Colorado
School of Mines; Emeritus Associate Professor of Mining
Engineering
NEIL F. HURLEY, B.S., University of Southern California;
M.S., University of Wisconsin at Madison; Ph.D., University
of Michigan; Emeritus Charles Boettcher Distinguished
Chair in Petroleum Geology and Geology and Geological
Engineering
WILLIAM A. HUSTRULID, B.S., M.S., Ph.D., University
of Minnesota; Emeritus Professor of Mining Engineering
RICHARD W. HUTCHINSON, B.Sc., University of Western
Ontario; M.Sc., Ph.D., University of Wisconsin; Charles
Franklin Fogarty Professor in Economic Geology; Emeritus
Professor of Geology and Geological Engineering
ABDELWAHID IBRAHIM, B.S., University of Cairo; M.S.,
University of Kansas; Ph.D., Michigan State University;
Emeritus Associate Professor of Geophysics
JAMES G. JOHNSTONE, Geol.E., Colorado School of
Mines; M.S., Purdue University; (Professional Engineer);
Emeritus Professor of Civil Engineering
ALEXANDER A. KAUFMAN, Ph.D., Institute of Physics of
the Earth, Moscow; D.T.Sc., Siberian Branch Academy; Emer-
itus Professor of Geophysics
MARVIN L. KAY, E.M., Colorado School of Mines; Emeritus
Director of Athletics
GEORGE KELLER, B.S., M.S., Ph. D., Pennsylvania State
University, Emeritus Professor of Geophysics
THOMAS A. KELLY, B.S., C.E., University of Colorado;
Emeritus Professor of Basic Engineering, P.E.
GEORGE H. KENNEDY, B.S., University of Oregon; M.S.,
Ph.D., Oregon State University; Emeritus Professor of
Chemistry and Geochemistry
ARTHUR J. KIDNAY, P.R.E., D.Sc., Colorado School of
Mines; M.S., University of Colorado; Emeritus Professor of
Chemical Engineering
RONALD W. KLUSMAN, B.S., M.A., Ph.D., Indiana Uni-
versity; Emeritus Professor of Chemistry and Geochemistry

R. EDWARD KNIGHT. B.S., University of Tulsa; M.A.,
University of Denver; Emeritus Professor of Engineering
KENNETH E. KOLM, B.S., Lehigh University; M.S., Ph.D.,
University of Wyoming; Emeritus Associate Professor of En-
vironmental Science and Engineering
GEORGE KRAUSS, B.S., Lehigh University; M.S., Sc.D.,
Massachusetts Institute of Technology; University Emeritus
Professor of Metallurgical and Materials Engineering, P.E.
DONALD LANGMUIR, A.B., M.A., Ph.D., Harvard Univer-
sity; Emeritus Professor of Chemistry and Geochemistry and
Emeritus Professor of Environmental Science & Engineering
KENNETH L. LARNER, B.S., Colorado School of Mines;
Ph.D., Massachusetts Institute of Technology; University
Emeritus Professor of Geophysics
WILLIAM B. LAW, B.Sc., University of Nevada; Ph.D., Ohio
State University; Emeritus Associate Professor of Physics
KEENAN LEE, B.S., M.S., Louisiana State University;
Ph.D., Stanford University; Emeritus Professor of Geology
and Geological Engineering
V. ALLEN LONG, A.B., McPherson College; A.M., Univer-
sity of Nebraska; Ph.D., University of Colorado; Emeritus
Professor of Physics
GEORGE B. LUCAS, B.S., Tulane University; Ph.D., Iowa
State University; Emeritus Professor of Chemistry and Geo-
chemistry
DONALD L. MACALADY, B.S., The Pennsylvania State
University; Ph.D., University of Wisconsin-Madison; Emeri-
tus Professor of Chemistry and Geochemistry
DONALD C.B. MARSH, B.S., M.S., University of Arizona;
Ph.D., University of Colorado; Emeritus Professor of Mathe-
matical and Computer Sciences
SCOTT J. MARSHALL, B.S., University of Denver; Emeritus
Associate Professor of Electrical Engineering, P.E.
JEAN P. MATHER, B.S.C., M.B.A., University of Denver;
M.A., Princeton University; Emeritus Professor of Mineral
Economics
FRANK S. MATHEWS, B.A., M.A., University of British
Columbia; Ph.D., Oregon State University; Emeritus Profes-
sor of Physics
RUTH A. MAURER, B.S., M.S., Colorado State University;
Ph.D., Colorado School of Mines; Emerita Associate Profes-
sor of Mathematical and Computer Sciences
ROBERT S. McCANDLESS, B.A., Colorado State College;
Emeritus Professor of Physical Education and Athletics
MICHAEL B. McGRATH, B.S.M.E., M.S., University of
Notre Dame; Ph.D., University of Colorado; Emeritus Pro-
fessor of Engineering
BILL J. MITCHELL, B.S., M.S., Ph.D., University of Okla-
homa; Emeritus Professor of Petroleum Engineering
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KARL R. NELSON, Geol.E., M.S., Colorado School of
Mines; Ph.D., University of Colorado; Emeritus Associate
Professor of Engineering, P.E.
GABRIEL M. NEUNZERT, B.S., M.Sc., Colorado School of
Mines; (Professional Land Surveyor); Emeritus Associate
Professor of Engineering
KATHLEEN H. OCHS, B.A., University of Oregon;
M.A.T.,Wesleyan University; M.A., Ph.D., University of
Toronto; Emerita Associate Professor of Liberal Arts and
International Studies
MICHAEL J. PAVELICH, B.S., University of Notre Dame;
Ph.D., State University of New York at Buffalo; Emeritus
Professor of Chemistry and Geochemistry
ROBERT W. PEARSON, P.E., Colorado School of Mines;
Emeritus Associate Professor of Physical Education and
Athletics and Head Soccer Coach
ANTON G. PEGIS, B.A.,Western State College; M.A.,
Ph.D., University of Denver; Emeritus Professor of English
HARRY C. PETERSON, B.S.M.E., Colorado State Univer-
sity; M.S., Ph.D., Cornell University; Emeritus Professor of
Engineering
ALFRED PETRICK, JR., A.B., B.S., M.S., Columbia Uni-
versity; M.B.A., University of Denver; Ph.D., University of
Colorado; Emeritus Professor of Mineral Economics, P.E.
THOMAS PHILIPOSE, B.A., M.A., Presidency College-
University of Madras; Ph.D., University of Denver; Univer-
sity Emeritus Professor of Liberal Arts and International
Studies
STEVEN A. PRUESS, B.S., Iowa State University; M.S.,
Ph.D., Purdue University; Emeritus Professor of Mathematical
and Computer Sciences
DENNIS W. READEY, B.S., University of Notre Dame;
Sc.D., Massachusetts Institute of Technology; Emeritus Her-
man F. Coors Distinguished Professor of Ceramic Engineer-
ing; Emeritus Professor of Metallurgical and Materials
Engineering
SAMUEL B. ROMBERGER, 1974-B.S., Ph.D., The Penn-
sylvania State University; Emeritus Professor of Geology
and Geological Engineering
PHILLIP R. ROMIG, JR., B.S., University of Notre Dame;
M.S., Ph.D., Colorado School of Mines; Emeritus Professor
of Geophysics
ODED RUDAWSKY, B.S., M.S., Ph.D., The Pennsylvania
State University; Emeritus Professor of Mineral Economics
ARTHUR Y. SAKAKURA, B.S., M.S., Massachusetts Insti-
tute of Technology; Ph.D., University of Colorado; Emeritus
Associate Professor of Physics
MIKLOS D. G. SALAMON, Dipl.Eng., Polytechnical Uni-
versity, Hungary; Ph.D., University of Durham, England;
Emeritus Professor of Mining Engineering

FRANKLIN D. SCHOWENGERDT, B.S., M.S., Ph.D., Uni-
versity of Missouri at Rolla; Emeritus Professor of Physics
MAYNARD SLAUGHTER, B.S., Ohio University; M.A.,
University of Missouri; Ph.D., University of Pittsburgh;
Emeritus Professor of Chemistry and Geochemistry
JOSEPH D. SNEED, B.A., Rice University; M.S., University
of Illinois; Ph.D., Stanford University; Emeritus Professor of
Liberal Arts and International Studies
CHARLES W. STARKS, Met.E., M.Met.E, Colorado School
of Mines; Emeritus Associate Professor of Chemistry, P.E.
FRANKLIN J. STERMOLE, B.S., M.S., Ph.D., Iowa State
University; Emeritus Professor of Chemical Engineering/
Mineral Economics; P.E.
ROBERT J. TAYLOR, BAE School of the Art Institute;
M.A., University of Denver; Emeritus Associate Professor of
Engineering
JOHN E. TILTON, B.A., Princeton University; M.A.,
Ph.D.,Yale University; University Emeritus Professor of
Economics and Business
A. KEITH TURNER, B.Sc., Queen’s University, Kingston,
Ontario; M.A., Columbia University; Ph.D., Purdue Univer-
sity; Emeritus Professor of Geology and Geological Engi-
neering, P.E.
ROBERT G. UNDERWOOD, B.S., University of North Car-
olina; Ph.D., University of Virginia; Emeritus Associate Pro-
fessor of Mathematical and Computer Sciences
FUN-DEN WANG, B.S., Taiwan Provincial Cheng-Kung
University; M.S., Ph.D., University of Illinois at Urbana;
Emeritus Professor of Mining Engineering
JOHN E. WARME, B.A., Augustana College; Ph.D., Univer-
sity of California at Los Angeles; Emeritus Professor of Ge-
ology and Geological Engineering
ROBERT J. WEIMER, B.A., M.A., University of Wyoming;
Ph.D., Stanford University; Emeritus Professor of Geology
and Geological Engineering, P.E.
WALTER W. WHITMAN, B.E., Ph.D., Cornell University;
Emeritus Professor of Geophysics
RONALD V. WIEDENHOEFT, B.C.E., Cornell University;
M.A., University of Wisconsin; Ph.D., Columbia University;
Emeritus Professor of Liberal Arts and International Studies
THOMAS R. WILDEMAN, B.S., College of St. Thomas;
Ph.D., University of Wisconsin; Emeritus Professor of
Chemistry and Geochemistry
KAREN B. WILEY, 1981-B.A., Mills College; M.A., Ph.D.,
University of Colorado; Emerita Associate Professor of Lib-
eral Arts and International Studies
JOHN T. WILLIAMS, B.S., Hamline University; M.S., Uni-
versity of Minnesota; Ph.D., Iowa State College; Emeritus
Professor of Chemistry and Geochemistry
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DON L. WILLIAMSON, B.S., Lamar University; M.S., Ph.D.,
University of Washington; Emeritus Professor of Physics
ROBERT D. WITTERS, B.A., University of Colorado;
Ph.D., Montana State College; Emeritus Professor of Chem-
istry and Geochemistry
ROBERT E. D. WOOLSEY, B.S., M.S., Ph.D., University of
Texas at Austin; Emeritus Professor of Economics and Busi-
ness and of Mathematical and Computer Sciences
BAKI YARAR, B.Sc., M.Sc., Middle East Technical Univer-
sity, Ankara; Ph.D., University of London; Emeritus Profes-
sor of Mining Engineering
F. RICHARD YEATTS, B.S., The Pennsylvania State Univer-
sity; M.S., Ph.D., University of Arizona; Emeritus Professor
of Physics
VICTOR F. YESAVAGE, B.Ch.E., The Cooper Union;
M.S.E., Ph.D., University of Michigan; Emeritus Professor
of Chemical Engineering

PROFESSORS
MICHAEL L. BATZLE, 2007-B.S., University of California,
Riverside; PhD, Massachusetts Institute of Technology,
Baker Hughes Professor of Petrophysics and Borehole Geo-
physics
BERNARD BIALECKI, 1995-M.S., University of Warsaw,
Poland; Ph.D., University of Utah; Professor of Mathemati-
cal and Computer Sciences
TRACY CAMP, 1998-B.A. Kalamazoo College; M.S. Michi-
gan State University; Ph.D. College of William and Mary;
Professor of Mathematical and Computer Sciences
REUBEN T. COLLINS, 1994-B.A., University of Northern
Iowa; M.S., Ph.D., California Institute of Technology; Pro-
fessor of Physics
JOHN T. CUDDINGTON, 2005-B.A., University of Regina;
M.A., Simon Fraser University; M.S., Ph.D., University of
Wisconsin; William J. Coulter Professor of Mineral Econom-
ics and Professor of Economics and Business
JOHN B. CURTIS, 1990-B.A., M.S., Miami University;
Ph.D., The Ohio State University; Professor of Geology and
Geological Engineering
KADRI DAGDELEN, 1992-B.S., M.S., Ph.D., Colorado
School of Mines; Professor of Mining Engineering
CAROL DAHL, 1991-B.A., University of Wisconsin; Ph.D.,
University of Minnesota; Professor of Economics and Business
GRAHAM A. DAVIS, 1993-B.S., Queen's University at
Kingston; M.B.A., University of Cape Town; Ph.D., The
Pennsylvania State University; Professor of Economics and
Business
THOMAS L. DAVIS, 1980-B.E., University of Saskatchewan;
M.Sc., University of Calgary; Ph.D., Colorado School of
Mines; Professor of Geophysics

ANTHONY DEAN, 2000-B.S., Springhill College; A.M.,
Ph.D., Harvard University; William K. Coors Distinguished
Chair in Chemical Engineering and Professor of Chemical
Engineering
JOHN R. DORGAN, 1992-B.S., University of Massachusetts
Amherst; Ph.D., University of California, Berkeley; Profes-
sor of Chemical Engineering
RODERICK G. EGGERT, 1986-A.B., Dartmouth College;
M.S., Ph.D., The Pennsylvania State University; Professor of
Economics and Business and Division Director
JAMES F. ELY, 1981-B.S., Butler University; Ph.D., Indiana
University; Professor of Chemical Engineering and Head of
Department
GRAEME FAIRWEATHER, 1994-B.Sc., Ph.D., University
of St. Andrews Scotland; Professor of Mathematical and
Computer Sciences and Head of Department
THOMAS E. FURTAK, 1986-B.S., University of Nebraska;
Ph.D., Iowa State University; Professor of Physics
MAHADEVAN GANESH, 2003- Ph.D., Indian Institute of
Technology; Professor of Mathematical and Computer Sciences
RAMONA M. GRAVES, 1981-B.S., Kearney State College;
Ph.D., Colorado School of Mines; Professor of Petroleum
Engineering and Interim Department Head
D. VAUGHAN GRIFFITHS, 1994-B.Sc., Ph.D., D.Sc.,
University of Manchester; M.S., University of California
Berkeley; Professor of Engineering
DAVE HALE, 2004-B.S., Texas A&M University; M.S.,
Ph.D., Stanford University; Charles Henry Green Professor
of Exploration Geophysics
WENDY J. HARRISON, 1988-B.S., Ph.D., University of
Manchester; Professor of Geology and Geological Engineering
WILLY A. M. HEREMAN, 1989-B.S., M.S., Ph.D., State
University of Ghent, Belgium; Professor of Mathematical
and Computer Sciences
MURRAY W. HITZMAN, 1996-A.B., Dartmouth College;
M.S., University of Washington; Ph.D., Stanford University;
Charles Franklin Fogarty Distinguished Chair in Economic
Geology; Professor of Geology and Geological Engineering
BRUCE D. HONEYMAN, 1992-B.S., M.S., Ph.D, Stanford
University; Professor of Environmental Science and Engi-
neering
TISSA ILLANGASEKARE, 1998-B.Sc., University of Cey-
lon, Peradeniya; M. Eng., Asian Institute of Technology;
Ph.D., Colorado State University; Professor and AMAX Distin-
guished Chair in Environmental Science and Engineering, P.E.
PAUL W. JAGODZINSKI, 2001-B.S., Polytechnic Institute
of Brooklyn; Ph. D., Texas A&M; Professor of Chemistry
and Geochemistry
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MICHAEL J. KAUFMAN, 2007-B.S., Ph.D., University of
Illinois, Urbana, Professor of Metallurgical and Materials
Engineering
HOSSEIN KAZEMI, 2004-B.S.,University of Texas at
Austin; Ph.D., University of Texas at Austin; Chesebro' Dis-
tinguished Chair in Petroleum Engineering; Professor of Pe-
troleum Engineering
ROBERT J. KEE, 1996-B.S., University of Idaho; M.S.
Stanford University; Ph.D., University of California at Davis;
George R. Brown Distinguished Professor of Engineering
ROBERT H. KING, 1981-B.S., University of Utah; M.S., Ph.D.,
The Pennsylvania State University; Professor of Engineering
DANIEL M. KNAUSS, 1996-B.S., The Pennsylvania State
University; Ph.D., Virginia Polytechnic Institute and State
University; Professor of Chemistry and Geochemistry and In-
terim Department Head
FRANK V. KOWALSKI, 1980-B.S., University of Puget
Sound; Ph.D., Stanford University; Professor of Physics
STEPHEN LIU, 1987-B.S., M.S., Universitdade Federal de
MG, Brazil; Ph.D., Colorado School of Mines; Professor of
Metallurgical and Materials Engineering, CEng, U.K.
NING LU, 1997-B.S. Wuhan University of Technology; M.S.,
Ph.D. Johns Hopkins University; Professor of Engineering
MARK T. LUSK, 1994-B.S., United States Naval Academy;
M.S., Colorado State University; Ph.D., California Institute
of Technology; Professor of Engineering and Professor of
Physics
PATRICK MacCARTHY, 1976-B.Sc., M.Sc., University
College, Galway, Ireland; M.S., Northwestern University;
Ph.D., University of Cincinnati; Professor of Chemistry and
Geochemistry
DAVID W.M. MARR, 1995-B.S., University of California,
Berkeley; M.S., Ph.D., Stanford University; Professor of
Chemical Engineering
PAUL A. MARTIN, 1999-B.S., University of Bristol; M.S.,
Ph.D., University of Manchester; Professor of Mathematical
and Computer Sciences
GERARD P. MARTINS, 1969-B.Sc., University of London;
Ph.D., State University of New York at Buffalo; Professor of
Metallurgical and Materials Engineering
DAVID K. MATLOCK, 1972-B.S., University of Texas at
Austin; M.S., Ph.D., Stanford University; Charles F. Fogarty
Professor of Metallurgical Engineering sponsored by the
ARMCO Foundation; Professor of Metallurgical and
Materials Engineering, P.E.
J. THOMAS McKINNON, 1991-B.S., Cornell University;
Ph.D., Massachusetts Institute of Technology; Professor of
Chemical Engineering

JAMES A. McNEIL, 1986-B.S., Lafayette College; M.S.,
Ph.D., University of Maryland; Professor of Physics and
Head of Department
DINESH MEHTA, 2000-B.Tech., Indian Institute of Tech-
nology; M.S., University of Minnesota; Ph.D., University of
Florida; Professor of Mathematical and Computer Sciences
NIGEL T. MIDDLETON, 1990-B.Sc., Ph.D., University of
the Witwatersrand, Johannesburg; Executive Vice President
for Academic Affairs and Dean of Faculty; Professor of En-
gineering, P.E., S. Africa
RONALD L. MILLER, 1986-B.S., M.S., University of
Wyoming; Ph.D., Colorado School of Mines; Professor of
Chemical Engineering
BRAJENDRA MISHRA, 1997-B. Tech. Indian Institute of
Technology; M.S., Ph.D., University of Minnesota; Professor
of Metallurgical and Materials Engineering
CARL MITCHAM, 1999-B.A., M.A., University of Colo-
rado; Ph.D., Fordham University; Professor of Liberal Arts
and International Studies
JOHN J. MOORE, 1989-B.Sc., University of Surrey, England;
Ph.D., D. Eng.,University of Birmingham, England; Trustees
Professor of Metallurgical and Materials Engineering, and
Head of Department
KEVIN L. MOORE, 2005-B.S.E.E., Louisiana State Univer-
sity; M.S.E.E., University of Southern California; Ph.D.E.E.,
Texas A&M University; Gerard August Dobelman Chair &
Professor of Engineering
GRAHAM G. W. MUSTOE, 1987-B.S., M.Sc., University
of Aston; Ph.D., University College Swansea; Professor of
Engineering
WILLIAM C. NAVIDI, 1996-B.A., New College; M.A.,
Michigan State University; M.A., Ph.D., University of Cali-
fornia at Berkeley; Professor of Mathematical and Computer
Sciences
BARBARA M. OLDS, 1984-B.A., Stanford University;
M.A., Ph.D., University of Denver; Associate Vice President
for Educational Innovation; Professor of Liberal Arts and In-
ternational Studies
GARY R. OLHOEFT, 1994-B.S.E.E., M.S.E.E, Massachu-
setts Institute of Technology; Ph.D., University of Toronto;
Professor of Geophysics
DAVID L. OLSON, 1972-B.S.,Washington State University;
Ph.D., Cornell University; John H. Moore Distinguished Pro-
fessor of Physical Metallurgy; Professor of Metallurgical and
Materials Engineering, P.E.
UGUR OZBAY, 1998-B.S., Middle East Technical Univer-
sity of Ankara; M.S., Ph.D., University of the Witwatersrand;
Professor of Mining Engineering
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LEVENT OZDEMIR, 1977-B.S., M.S., Ph.D., Colorado
School of Mines; Director of Excavation Engineering and Earth
Mechanics Institute and Professor of Mining Engineering, P.E.
ERDAL OZKAN, 1998-B.S., M.Sc., Istanbul Technical Uni-
versity; Ph.D., University of Tulsa; Professor of Petroleum
Engineering
EUL-SOO PANG, 1986-B.A., Marshall University; M.A.,
Ohio University; Ph.D., University of California at Berkeley;
Professor of Liberal Arts and International Studies
TERENCE E. PARKER, 1994-B.S., M.S., Stanford Univer-
sity; Ph.D., University of California Berkeley; Professor of
Engineering and Division Director of Engineering
EILEEN P. POETER, 1987-B.S., Lehigh University; M.S.,
Ph.D.,Washington State University; Professor of Geology
and Geological Engineering, P.E.
IVAR E. REIMANIS, 1994-B.S., Cornell University; M.S.,
University of California Berkeley; Ph.D., University of
California Santa Barbara; Professor of Metallurgical and
Materials Engineering
TIBOR G. ROZGONYI, 1995-B.S., Eger Teachers College,
Hungary; M.S., Ph.D., Technical University of Miskolc,
Hungary; Professor of Mining Engineering and Head of
Department
ARTHUR B. SACKS, 1993-B.A., Brooklyn College; M.A.,
Ph.D., University of Wisconsin-Madison; Associate Vice
President for Academic and Faculty Affairs; Professor of
Liberal Arts and International Studies
NIGEL M. SAMMES, 2007-B.S., Manchester University;
M.B.A., Waikato University; Ph.D., Imperial College, Her-
man F. Coors Distiinguished Professor of Ceramic Engineer-
ing of Metallurgical and Materials Engineering
JOHN A. SCALES, 1992-B.S., University of Delaware;
Ph.D., University of Colorado; Professor of Physics
PANKAJ K. (PK) SEN, 2000-B.S., Jadavpur University; M.E.,
Ph.D., Technical University of Nova Scotia. P.E., Professor
of Engineering
ROBERT L. SIEGRIST, 1997-B.S., M.S., Ph.D. University
of Wisconsin-Madison; Professor of Environmental Science
and Engineering and Division Director, P.E.
E. DENDY SLOAN, JR., 1976-B.S.Ch.E., M.S., Ph.D.,
Clemson University; Weaver Distinguished Professor in
Chemical Engineering and Professor of Chemical Engineering
ROEL K. SNIEDER, 2000-Drs., Utrecht University; M.A.,
Princeton University; Ph.D., Utrecht University; W.M. Keck
Foundation Distinguished Chair in Exploration Science and
Professor of Geophysics
STEPHEN A. SONNENBERG, 2007-B.S., M.S., Texas
A&M University; Ph.D., Colorado School of Mines; Profes-
sor of Geology and Geological Engineering and Charles
Boettcher Distinguished Chair in Petroleum Geology

JOHN G. SPEER, 1997-B.S., Lehigh University; Ph.D.,
Oxford University; Professor of Metallurgical and Materials
Engineering
JEFF SQUIER, 2002-B.S., M.S., Colorado School of Mines;
Ph.D., University of Rochester; Professor of Physics
P. CRAIG TAYLOR, 2005-A.B., Carleton College; Ph.D.,
Brown University; Professor of Physics
PATRICK TAYLOR, 2003-B.S., Ph.D., Colorado School of
Mines; George S. Ansell Distinguished Chair in Metallurgy
and Professor of Metallurgy and Materials Engineering
ILYA D. TSVANKIN, 1992-B.S., M.S., Ph.D., Moscow State
University; Professor of Geophysics
CHESTER J. VAN TYNE, 1988-B.A., B.S., M.S., Ph.D.,
Lehigh University; FIERF Professor and Professor of Metal-
lurgical and Materials Engineering, P.E., PA
CRAIG W. VAN KIRK, 1978-B.S., M.S., University of South-
ern California; Ph.D., Colorado School of Mines; Professor
of Petroleum Engineering
KENT J. VOORHEES, 1978-B.S., M.S., Ph.D., Utah State
University; Professor of Chemistry and Geochemistry
MICHAEL R. WALLS, 1992-B.S.,Western Kentucky Uni-
versity; M.B.A., Ph.D., The University of Texas at Austin;
Professor of Economics and Business
J. DOUGLAS WAY, 1994-B.S., M.S., Ph.D., University of
Colorado; Professor of Chemical Engineering
RICHARD F. WENDLANDT, 1987-B.A., Dartmouth College;
Ph.D., The Pennsylvania State University; Professor of Geol-
ogy and Geological Engineering
TERENCE K. YOUNG, 1979-1982, 2000-B.A., Stanford
University; M.S., Ph.D., Colorado School of Mines; Profes-
sor of Geophysics and Head of Department

ASSOCIATE PROFESSORS
HUSSEIN A. AMERY, 1997-B.A., University of Calgary;
M.A.,Wilfrid Laurier University; Ph.D., McMaster University;
Associate Professor of Liberal Arts and International Studies
JOEL M. BACH, 2001-B.S., SUNY Buffalo; Ph.D., Univer-
sity of California at Davis; Associate Professor of Engineering
DAVID A. BENSON, 2005-B.S., New Mexico State Univer-
sity; M.S., San Diego State University; Ph.D., University of
Nevada, Reno; Associate Professor of Geology and Geologi-
cal Engineering
JOHN R. BERGER, 1994-B.S., M. S., Ph.D., University of
Maryland; Associate Professor of Engineering
THOMAS M. BOYD, 1993-B.S., M.S., Virginia Polytechnic
Institute and State University; Ph.D., Columbia University;
Dean of Graduate Studies; Associate Professor of Geo-
physics
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L. GRAHAM CLOSS, 1978-A.B., Colgate University; M.S.,
University of Vermont; Ph.D., Queen’s University, Kingston,
Ontario; Associate Professor of Geology and Geological
Engineering, P.E.
RONALD R. H. COHEN, 1985-B.A., Temple University;
Ph.D., University of Virginia; Associate Professor of Envi-
ronmental Science and Engineering
SCOTT W. COWLEY, 1979-B.S., M.S., Utah State Univer-
sity; Ph.D., Southern Illinois University; Associate Professor
of Chemistry and Geochemistry
JÖRG DREWES, 2001-Ingenieur cand., Dipl. Ing., Ph.D.,
Technical University of Berlin; Associate Professor of Envi-
ronmental Science and Engineering
CHARLES G. DURFEE, III, 1999-B.S.,Yale University;
Ph.D., University of Maryland; Associate Professor of Physics
MARK EBERHART, 1998 - B.S., M.S. University of Colo-
rado; Ph.D. Massachusetts Institute of Technology; Associate
Professor of Chemistry and Geochemistry
ALFRED W. EUSTES III, 1996-B.S., Louisiana Tech
University; M.S., University of Colorado at Boulder; Ph.D.,
Colorado School of Mines; Associate Professor of Petroleum
Engineering, P.E.
LINDA A. FIGUEROA, 1990-B.S., University of Southern
California; M.S., Ph.D., University of Colorado; Associate
Professor of Environmental Science and Engineering, P.E.
UWE GREIFE, 1999-M.S., University of Munster; Ph.D.,
University of Bochum; Associate Professor of Physics
ANDREW M. HERRING, 2006-Bs.C., Ph.D., University of
Leeds; Associate Professor of Chemical Engineering
JERRY D. HIGGINS, 1986-B.S., Southwest Missouri State
University; M.S., Ph.D., University of Missouri at Rolla;
Associate Professor of Geology and Geological Engineering
WILLIAM A. HOFF, 1994-B.S., Illinois Institute of Technol-
ogy; M.S., Ph.D., University of Illinois-Champaign/Urbana;
Associate Professor of Engineering and Assistant Division
Director of Engineering
JOHN D. HUMPHREY, 1991-B.S., University of Vermont;
M.S., Ph.D., Brown University; Associate Professor of Geol-
ogy and Geological Engineering and Interim Department
Head
JAMES V. JESUDASON, 2002-B.A.,Wesleyan University;
M.A., Ph.D., Harvard University; Associate Professor of
Liberal Arts and International Studies
PANOS KIOUSIS, 1999-Ph.D., Louisiana State University;
Associate Professor of Engineering
CAROLYN KOH, 2006-B.S., Ph.D., University of West
London, Brunel; Associate Professor of Chemical Engineer-
ing

MARK E. KUCHTA, 1999- B.S. M.S., Colorado School of
Mines; Ph.D., Lulea University of Technology, Sweden; Asso-
ciate Professor of Mining Engineering
YAOGUO LI, 1999-B.S.,Wuhan College of Geology, China;
Ph.D., University of British Columbia; Associate Professor
of Geophysics
JUAN C. LUCENA, 2002-B.S., M.S., Rensselaer Polytech-
nic Institute; Ph.D., Virginia Tech; Associate Professor of
Liberal Arts and International Studies
KEVIN W. MANDERNACK, 1996-B.S., University of Wis-
consin at Madison; Ph.D., University of California San
Diego; Associate Professor of Chemistry and Geochemistry
JOHN E. McCRAY, 1998-B.S.,West Virginia University; M.S.
Clemson University; Ph.D., University of Arizona; Associate
Professor of Environmental Science and Engineering
HUGH B. MILLER, 2005-B.S., M.S., Ph.D., Colorado
School of Mines; Associate Professor of Mining Engineering
MICHAEL MOONEY, 2003-B.S.,Washburn University;
M.S., University of California, Irvine; Ph.D., Northwestern
University; Associate Professor of Engineering
BARBARA MOSKAL, 1999-B.S., Duquesne University;
M.S., Ph.D., University of Pittsburgh; Associate Professor of
Mathematical and Computer Sciences
JUNKO MUNAKATA MARR, 1996-B.S., California Insti-
tute of Technology; M.S., Ph.D., Stanford University; Asso-
ciate Professor of Environmental Science and Engineering
DAVID R. MUÑOZ, 1986-B.S.M.E., University of New
Mexico; M.S.M.E., Ph.D., Purdue University; Associate
Professor of Engineering
MASAMI NAKAGAWA, 1996-B.E., M.S., University of
Minnesota; Ph.D., Cornell University; Associate Professor of
Mining Engineering
ERIC P. NELSON, 1981-B.S., California State University at
Northridge; M.A., Rice University; M.Phil., Ph.D., Columbia
University; Associate Professor of Geology and Geological
Engineering
ALEXANDRA NEWMAN, 2000-B.S., University of
Chicago; M.S., Ph.D., University of California, Berkeley;
Associate Professor of Economics and Business
TIMOTHY R. OHNO, 1992-B.S., University of Alberta;
Ph.D., University of Maryland; Associate Professor of Physics
LAURA J. PANG, 1985-B.A., University of Colorado; M.A.,
Ph.D., Vanderbilt University; Associate Professor of Liberal
Arts and International Studies, and Division Director
PAUL PAPAS, 2003-B.S., Georgia Institute of Technology;
M.A., Ph.D., Princeton, University; Associate Professor of
Engineering.
PIRET PLINK-BJORKLUND, 2006-B.S., M.S., Tartu Uni-
versity; Ph.D. Goteborg University, Associate Professor of
Geology and Geological Engineering
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JAMES F. RANVILLE, 2004-B.S. Lake Superior State Uni-
versity; M.S., PhD., Colorado School of Mines; Associate
Professor of Chemistry and Geochemistry
ANDRÉ REVIL, 2007-Diploma, University of Savoie; Inge-
neer Diploma, PhD, Ecole de Physique du Globe de Stras-
bourg, Associate Professor of Geophysics
RYAN M. RICHARDS, 2007-B.S. Michigan State Univer-
sity; M.S. Central Michigan University; Ph.D. Kansas State
University; Associate Professor of Chemistry and Geochem-
istry
PAUL M. SANTI, 2001-B.S., Duke University; M.S., Texas
A&M University; Ph.D., Colorado School of Mines; Asso-
ciate Professor of Geology and Geological Engineering
E. CRAIG SIMMONS, 1977-B.S., University of Kansas;
M.S., Ph.D., State University of New York at Stony Brook;
Associate Professor of Chemistry and Geochemistry
MARCELO G. SIMOES, 2000-B.E., M.S., Ph.D., University
of Sao Paulo; Associate Professor of Engineering
CATHERINE A. SKOKAN, 1982-B.S., M.S., Ph.D., Colo-
rado School of Mines; Associate Professor of Engineering
JOHN P. H. STEELE, 1988-B.S., New Mexico State Univer-
sity; M.S., Ph.D., University of New Mexico; Associate Pro-
fessor of Engineering, P.E.
LUIS TENORIO, 1997-B.A., University of California, Santa
Cruz; Ph.D., University of California, Berkeley; Associate
Professor of Mathematical and Computer Sciences
STEVEN W. THOMPSON, 1989-B.S., Ph.D., The Pennsyl-
vania State University; Associate Professor of Metallurgical
and Materials Engineering
BRUCE TRUDGILL, 2003 -B.S., University of Wales; Ph.D.,
Imperial College; Associate Professor of Geology and Geo-
logical Engineering
TYRONE VINCENT, 1998-B.S. University of Arizona;
M.S., Ph.D. University of Michigan; Associate Professor of
Engineering
BETTINA M. VOELKER, 2004-B.S., M.S., Massachusetts
Institute of Technology; Ph.D., Swiss Federal Institute of Tech-
nology; Associate Professor of Chemistry and Geochemistry
LAWRENCE R. WIENCKE, 2007-A.B., Dartmouth Col-
lege; M.A., Columbia University; Ph. D. Columbia Univer-
sity; Associate Professor of Physics 
KIM R. WILLIAMS, 1997-B.Sc., McGill University; Ph.D.,
Michigan State University; Associate Professor of Chemistry
and Geochemistry
COLIN WOLDEN, 1997-B.S., University of Minnesota;
M.S., Ph.D., Massachusetts Institute of Technology, Asso-
ciate Professor of Chemical Engineering
DAVID M. WOOD, 1989-B.A., Princeton University; M.S.,
Ph.D., Cornell University; Associate Professor of Physics

DAVID TAI-WEI WU, 1996-A.B., Harvard University;
Ph.D., University of California, Berkeley; Associate Profes-
sor of Chemistry and Geochemistry/Chemical Engineering
TURHAN YILDIZ, 2001-B.S., Istanbul Technical Univer-
sity; M.S., Ph.D., Louisiana State University; Associate Pro-
fessor of Petroleum Engineering
RAY RUICHONG ZHANG, 1997-B.S., M.S., Tongji Univer-
sity; Ph.D., Florida Atlantic University; Associate Professor
of Engineering
WEI ZHOU, 2008-B.S., China Geology University; M.S.,
University of Alaska and University of Missouri-Rolla;
Ph.D., University of Missouri-Rolla; Associate Professor of
Geology and Geological Engineering

ASSISTANT PROFESSORS
SUMIT AGARWAL, 2005-B.S., Banaras Hindu University,
India; M.S., University of New Mexico; Ph.D., University of
California, Santa Barbara; Assistant Professor of Chemical
Engineering
REED A. AYERS, 2006-B.S., M.S., Ph.D., University of
Colorado; Assistant Professor of Metallurgical and Materials
Engineering
EDWARD J. BALISTRERI, 2004-B.A., Arizona State Uni-
versity; M.A., Ph.D., University of Colorado; Assistant Pro-
fessor of Economics and Business
STEPHEN G. BOYES, 2005-B.S., Ph.D., University of New
South Wales; Assistant Professor of Chemistry and Geo-
chemistry
ROBERT J. BRAUN, 2007-B.S., M.S., Marquette Univer-
sity; Ph.D., University of Wisconsin-Madison; Assistant Pro-
fessor of Engineering
LINCOLN D. CARR, 2005-B.A., University of California at
Berkeley; M.S., Ph.D., University of Washington; Assistant
Professor of Physics
TZAHI CATH, 2006-B.S., Tel Aviv University; M.S., Ph.D.,
University of Nevada; Assistant Professor of Environmental
Science and Engineering
CRISTIAN CIOBANU, 2004-B.S., University of Bucharest;
M.S., Ph.D., Ohio State University; Assistant Professor of
Engineering
MICHAEL COLAGROSSO, 1999-B.S., Colorado School of
Mines; M.S., Ph.D., University of Colorado; Assistant Pro-
fessor of Mathematical and Computer Sciences
REINHARD FURRER, 2005-B.S.,College Spiritus Sanctus;
Ph.D., Swiss Federal Institute of Technology in Lausanne;
Assistant Professor of Mathematical and Computer Sciences
SYLVIA GAYLORD, 2007-B.A.and M.A., The Johns Hop-
kins University; Ph.D., Northwestern University; Assistant
Professor of Liberal Arts and International Studies
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TINA L. GIANQUITTO, 2003-B.A., M.A., and Ph.D., Co-
lumbia University; Assistant Professor of Liberal Arts and In-
ternational Studies
CIGDEM Z. GURGUR, 2003-B.S., Middle East Technical
University; M.S., Rutgers University; M.S., University of
Warwick; Ph.D., Rutgers University; Assistant Professor of
Economics and Business
QI HAN, 2005-B.S., Yanshan University of China; M.S.,
Huazhong University of Science and Technology China;
Ph.D., University of California, Irvine; Assistant Professor of
Mathematical and Computer Science
MICHAEL B. HEELEY, 2004-B.S., The Camborne School
of Mines; M.S., University of Nevada; M.S., Ph.D., Univer-
sity of Washington; Assistant Professor of Economics and
Business
JOHN R. HEILBRUNN, 2001-B.A., University of California,
Berkeley; M.A., Boston University, University of California,
Los Angeles; Ph.D., University of California, Los Angeles;
Assistant Professor of Liberal Arts and International Studies
KATHRYN JOHNSON, 2005-B.S., Clarkson University;
M.S., Ph.D., University of Colorado; Clare Boothe Luce As-
sistant Professor of Engineering
DANIEL KAFFINE, 2007-B.A., B.S., University of St.
Thomas; M.A., Ph.D., University of California, Santa Bar-
bara; Assistant Professor of Economics and Business
NIGEL KELLY, 2007-B.S., Ph.D., University of Sydney
(Australia); Assistant Professor of Geology and Geological
Engineering
JAE YOUNG LEE, 2001-B.S., Seoul National University;
M.S., Ph.D., University of Texas at Arlington; Assistant Pro-
fessor of Mathematical and Computer Sciences
JON LEYDENS, 2004-B.A., M.A., Ph.D., Colorado State
University; Assistant Professor of Liberal Arts and Inter-
national Studies
MATTHEW LIBERATORE, 2005-B.S., University of
Chicago; M.S., Ph.D., University of Illinois at Urbana
Champaign; Assistant Professor of Chemical Engineering
PATRICIO MENDEZ, 2004-B.S., University of Buenos Aires;
M.S., Ph.D., Massachusetts Institute of Technology; Assistant
Professor of Metallurgical and Materials Engineering
CARSTEN R. MEHRING, 2006-M.S., Ph.D., University of
California, Irvine; Assistant Professor of Engineering
JENNIFER L. MISKIMINS, 2002 – B.S., Montana College
of Mineral Science and Technology; M.S., Ph.D., Colorado
School of Mines; Assistant Professor of Petroleum Engineering
RYAN O’HAYRE, 2006-B.S., Colorado School of Mines;
M.S., Ph.D., Stanford University; Assistant Professor of Met-
allurgical and Materials Engineering

ANTHONY J. PETRELLA, 2006-B.S., M.S., Purdue Uni-
versity; Ph.D., University of Pittsburgh; Assistant Professor
of Engineering
FRÉDÉRIC SARAZIN, 2003-Ph.D., GANIL-Caen, France;
Assistant Professor of Physics
PAUL SAVA, 2006-B.S., University of Bucharest; M.S.,
Ph.D., Stanford University; Assistant Professor of Geophysics
JOHN R. SPEAR, 2005-B.A., University of California, San
Diego; M.S. and Ph.D., Colorado School of Mines; Assistant
Professor of Environmental Science and Engineering
JAMES D. STRAKER, 2005-B.A., University of Notre Dame;
M.A., Ohio State University; Ph.D., Emory University; Assis-
tant Professor of Liberal Arts and International Studies
NEAL SULLIVAN, 2004-B.S., University of Massachusetts;
M.S., Ph.D., University of Colorado; Assistant Professor of
Engineering
SIDDHARTY SURYANARAYANAN, 2007-B.E., Madras
University; M.S., Ph.D., Arizona State University; Assistant
Professor of Engineering
ANDRZEJ SZYMCZAK, 2007-M.S., University of Gdansk;
M.S. and Ph.D., University of Washington; Assistant Profes-
sor of Mathematical and Computer Sciences
MONEESH UPMANYU, 2002-B.S., M.S., University of
Michigan; Ph.D., University of Michigan, Princeton Uni-
versity; Assistant Professor of Engineering
EDGAR VIDAL, 2005-B.S., M.S., Simon Bolivar Univer-
sity; Ph.D., University of Idaho; Assistant Professor of Met-
allurgical and Materials Engineering
JUDITH WANG, 2007-B.A., B.S.E., M.S.E., Ph.D., Case
Western Reserve University; Assistant Professor of Engineer-
ing
MANOJA WEISS, 2003-B.S. Grove City College, M.S.
Pennsylvania State University, Ph.D. University of Colorado,
Assistant Professor of Engineering

SENIOR LECTURERS
MANOHAR ARORA, 2006-B.S., University of Roorkee;
M.S., University of Burdwan; Ph.D., University of Missis-
sippi; Senior Lecturer of Mining Engineering
HUGH KING, 1993-B.S., Iowa State University; M.S. New
York University; M.D., University of Pennsylvania; Ph.D.,
University of Colorado; Senior Lecturer of Chemical Engi-
neering/BELS
TONI LEFTON, 1998-B.A., Florida State University; M.A.,
Northern Arizona University; Senior Lecturer of Liberal Arts
and International Studies
RICHARD PASSAMANECK, 2004-B.S., M.S., University
of California, Los Angeles; Ph.D., University of Southern
California; Senior Lecturer of Engineering
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CYNDI RADER, 1991-B.S., M.S., Wright State University;
Ph.D., University of Colorado; Senior Lecturer of Mathemat-
ical and Computer Sciences
TODD RUSKELL, 1999-B.A., Lawrence University; M.S.,
Ph.D., University of Arizona; Senior Lecturer of Physics
CHARLES A. STONE, IV, 2007-B.S., North Carolina State
University, M.S., University of Wisconsin, Madison, Ph.D.,
University of Aclifornia, Losa Angeles; Senior Lecturer of
Physics
SANDY WOODSON, 1999-B.A., North Carolina State Uni-
versity; M.A., Colorado State University; M.F.A., University
of Montana; Senior Lecturer of Liberal Arts and International
Studies
MATTHEW YOUNG, 2004-B.S., Ph.D., University of
Rochester; Senior Lecturer of Physics

LECTURERS
SANAA ABDEL AZIM, 1989-B.S., Cairo University; M.S.,
Ph.D., McMaster University; Lecturer of Engineering
RAVEL F. AMMERMAN, 2004-B.S., Colorado School of
Mines; M.S., University of Colorado; Lecturer of Engineering
LINDAA. BATTALORA, 2006-B.S., M.S., Colorado School
of Mines; Juris Doctorate, Loyola University, Lecturer of Pe-
troleum Engineering
TERRY BRIDGMAN, 2003-B.S., Furman University; M.S.,
University of North Carolina at Chapel Hill; Lecturer of
Mathematical and Computer Sciences
JOHN P. CHANDLER, 2006-B.A., Transylvania University;
M.A., East Carolina University; Ph.D., Penn State Univer-
sity; Lecturer of Metallurgical and Materials Engineering
CARA COAD, 2005-B.S. M.S. University of California,
Berkeley; Lecturer of Engineering
ANITA B. CORN, 2003- B.S., Ohio State University; M.S.,
Ph.D., University of Denver; Lecturer of EPICS
JOSEPH P. CROCKER, 2004-B.S., M.S., Oklahoma State
University; Ph.D., University of Utah; Lecturer of Engineering
ALEX T. FLOURNOY, 2006-B.S., Georgia Institute of Tech-
nology, M.S., Ph.D. University of Colorado, Boulder; Lec-
turer of Physics 
TRACY Q. GARDNER, 1996-B.Sc., 1998-M.Sc., Colorado
School of Mines; Ph.D., University of Colorado at Boulder,
Lecturer of Chemical Engineering
G. GUSTAVE GREIVEL, 1994-B.S., M.S., Colorado School
of Mines; Lecturer of Mathematical and Computer Sciences
THOMAS P. GROVER, 2004-B.S., Massachusetts Institute of
Technology; M.S., California Institute of Technology; Ph.D.,
University of California, Berkeley; Lecturer of Engineering

BRAD J. HERRICK, 2005-B.S., University of San Fran-
cisco; M.S., Ph.D., University of Texas at Austin; Lecturer of
Chemistry and Geochemistry
SCOTT HOUSER, 2007-B.S., Colorado State University;
B.S., University of Southern Colorado; M.S., Ph.D, Univer-
sity of Wisconsin-Madison: Lecturer of Economics and Busi-
ness
ROBERT KLIMEK, 1996-B.A., St. Mary’s of the Barrens
College; M.Div., DeAndreis Theological Institute; M.A.,
University of Denver; D.A., University of Northern Colo-
rado; Lecturer of Liberal Arts and International Studies
PATRICK B. KOHL, 2007-B.S., Western Washington Uni-
versity; Ph. D. University of Colorado; Lecturer of Physics
H. VINCENT KUO, 2006-B.S., M.S., Ph.D., University of
Minnesota; Lecturer of Physics
MARTIN MATAYA, 2006-B.S., M.A., Michigan Tech. Uni-
versity; Ph.D., Marquette University; MSBA, University of
Northern Colorado, Lecturer of Metallurgical and Materials
Engineering
DAVID J. MESKILL, 2007-A.B., Harvard University; M.A.,
Ruprecht-Karls-Universität; Ph.D., Harvard University
MARK MILLER, 1996-B.S., Ph.D., Colorado School of
Mines; Lecturer of Petroleum Engineering
PAUL OGG, 2007-B.A., Albion College; Ph.D., University
of Iowa; Lecturer of Chemical Engineering/BELS
ROSE A. PASS, 2006-A.B, M.A. Boston College; Lecturer
of Liberal Arts and International Studies
JOHN PERSICHETTI, 1997-B.S., University of Colorado;
M.S., Colorado School of Mines; Lecturer of Chemical
Engineering
JENNIFER SCHNEIDER, 2004-B.A., Albertson College of
Idaho; M.A., Ph.D., Claremont Graduate University; Lecturer
of Liberal Arts and International Studies
CHRISTIAN SHOREY, 2005-B.S., Ph.D., University of
Iowa; Lecturer of Geology and Geological Engineering
JOHN STERMOLE, 1988-B.S., University of Denver; M.S.,
Colorado School of Mines; Lecturer of Economics and Business
CANDACE S. SULZBACH, 1983-B.S., Colorado School of
Mines; Lecturer of Engineering
ROBERT D. SUTTON, 2004-B.S., Colorado State Univer-
sity; M.B.A., University of Colorado; Lecturer of Engineer-
ing
ROMAN TANKELEVICH, 2003-B.S., M.S., Moscow
Physics Engineering Institute; Ph.D., Moscow Energy Insti-
tute; Lecturer of Mathematical and Computer Sciences
SUSAN J. TYBURSKI, 2005-B.A., M.A., J.D., University of
Denver; Lecturer of Liberal Arts and International Studies
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INSTRUCTORS
SUE ANNE BERGER, 1993-B.S., Kansas State Teacher’s
College; M.S., Colorado School of Mines; M.S., University
of Mississippi; Instructor of Physics
ED A. DEMPSEY, 2007-Electronics Technician Diploma,
DeVry Technicial Institute; Instructor of Chemistry and Geo-
chemistry
ANN DOZORETZ, 2004-B.S., University of Denver; M.S.,
Colorado School of Mines; Instructor of Economics and
Business
CHRISTIAN V. SHOREY, 2005- B.S., University of Texas at
Austin; Ph.D., University of Iowa; Instructor of Geology and
Geological Engineering
SCOTT STRONG, 2003-B.S., M.S.,  Colorado School of
Mines; Instructor of Mathematical and Computer Sciences

COACHES/ATHLETICS FACULTY
STEPHANIE BEGLAY, 2007-B.S., Lomas College, M.A.,
Minnesota State University at Mankato; Assistant Athletics
Trainer
JEFF DUGGAN, 2007-B.S., M.B.A., Regis University;
Sports Information Director
MARTY HEATON, 2006-B.A., Adams State Colege, M.S.
University of Northern Colorado; Instructor and Football De-
fensive Coordinator
DAVID HUGHES, 2005-B.A., Ball State University, Head
Men and Women’s Swimming and Diving Coach and In-
structor
MIKE JACOBSMA, 2004-B.A., M.S., Wayne State College,
Assistant Women’s Basketball Coach, Administrative Assis-
tant, Compliance and Instructor
GREGORY JENSEN, 2000-B.S., M.S., Colorado State Uni-
versity; Instructor and Assistant Trainer
RACHELE JOHNSON, 2003- B.S., M.S.,Wayne State College;
Instructor and Head Volleyball Coach
FRANK KOHLENSTEIN, 1998-B.S., Florida State Univer-
sity; M.S., Montana State University; Instructor and Head
Soccer Coach
JASON KOLTZ, 2002-B.A., Northeast Missouri State;
Instructor and Assistant Football and Track Coach
PAULA KRUEGER, 1995-B.S, 1996 M.S. Northern State
University Head Women’s Basketball Coach
DAN R. LEWIS, 1977-B.S., California State University;
Associate Athletics Director and Head Wrestling Coach
JENNIFER MCINTOSH, 1996-B.S., Russell Sage College,
M.S., Chapman University; Athletic Trainer
PRYOR ORSER, 2002- B.S., M.A., Montana State Univer-
sity; Instructor and Head Men’s Basketball Coach

BRAD J. SCHICH, 2007-B.A., University of Northern Col-
orado; M.S. University of Nebraska at Omaha; Instructor and
Assistant Mens Basketball Coach
ARTHUR SIEMERS, 2004-B.S., Illinois State University-
Normal, M.S., University of Colorado-Boulder, Head Men
and Women’s Track and Field Coach, and Instructor
JAMIE L. SKADELAND, 2007-B.S., University of North
Dakota, M.A., Minnesota State University at Mankato; In-
structor and Assistant Volleyball Coach
LINDSEY SOSOVEC, 2006-B.S., National American Uni-
versity, M.S. South Dakota State University; Instructor and
Women’s Assistant Soccer Coach
ROBERT A. STITT, 2000- B.A., Doane College; M.A., Uni-
versity of Northern Colorado; Instructor and Head Football
Coach
ROB THOMPSON, 2004-B.A., Bowling Green State Uni-
versity, M.A., Bowling Green State University
ANNA VAN WETZINGA, 2007-B.A., Central College;
M.A., Indiana State University; Instructor and Head Softball
Coach

LIBRARY FACULTY
PATRICIA E. ANDERSEN, 2002-Associate Diploma of the
Library Association of Australia, Sydney, Australia; Assistant
Librarian
CHRISTINE BAKER, 2006-B.A. University of Massachu-
setts; M.L.S., Emporia State University; Assistant Librarian
PAMELA M. BLOME, 2002-B.A., University of Nebraska;
M.A.L.S., University of Arizona, Tucson; Assistant Librarian
LISA DUNN, 1991-B.S., University of Wisconsin-Superior;
M.A.,Washington University; M.L.S., Indiana University;
Librarian
LAURA A. GUY, 2000-B.A., University of Minnesota;
M.L.S., University of Wisconsin; Librarian
JOANNE V. LERUD-HECK, 1989-B.S.G.E., M.S., Univer-
sity of North Dakota; M.A., University of Denver; Librarian
and Director of Library
LISA S. NICKUM, 1994-B.A., University of New Mexico;
M.S.L.S., University of North Carolina; Associate Librarian
ROBERT K. SORGENFREI, 1991-B.A., University of Cali-
fornia; M.L.S., University of Arizona; Librarian
CHRISTOPHER J. J. THIRY, 1995-B.A., M.I.L.S., Univer-
sity of Michigan; Associate Librarian
MEGAN TOMEO, 2005-B.E.T., Pennsylvania College of
Technology; M.S.L.S., Clarion University of Pennsylvania;
Assistant Librarian
HEATHER WHITEHEAD, 2001-B.S., University of Alberta;
M.L.I.S., University of Western Ontario; Assistant Librarian
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