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HISTORICAL SKETCH

The University of Puerto Rico was created by an
act of the Legislative Assembly on March 12,
1903 emergig as an outgrowth of the Normal
School, which had been established three years
earlier to train teachers for the Puerto Rican
school system. In 1908, the benefits of the
Morill -Nelson declared applicable to the island,
fostered the rapid growth of the Warsity.
Eloquent evidence of that growth was the
establiiment of the College of Liberal Arts at
Rio Piedras in 1910 and the College of
Agriculture at Mayaguez in 1911.

It was in the College of Agriculture where the
Mayagliez Campus as we know it todad hits
origin.  Credit for the establishment of the
College is given to the joint effort of D. W. May
(Director of the Federal Experiment Station),
José de Diego, and Carmelo Alemar. A year
later, the school received the name that it bore
for 50 years: he College of Agriculture and
Mechanic  Arts. The strengthening and
diversification of the academic programs at
Mayagiiez were recognized years later when, in
1942, as a result of university reform, the
campus was organized with a considerable
degree of awnomy into the Colleges of
Agriculture, Engineering, and Science under the
direction of a vicechancellor. The expansion
continued through the 1950s when many
programs flourished in the University. The
College of Arts and Sciences and the Nuclear
Center were established in Mayaguez. The
Colleges of Humanities, Natural Sciences, Social
Sciences, and Business Adimsination emerged

in Rio Piedras. The Schools of Medicine,
Odontology, and Tropical Medicine were
established in San Juan.

In 1966, the Legisitive Assembly reorganized
the University of Puerto Rico as a system of
autonomous campuses, each under thectbre

of a chancellor. The College of Agriture and
Mechanic Arts became the Unigity of Puerto
Rico, Mayagiiez Campus.

Today, the MayagueZampus of the Univsity

of Puerto Rico continues its development in the
best tradition of a Land Grant ingtion. It is a
co-educational, bilingual, and nesectarian
school comprising the Colleges of Agricultural
Sciences, Arts and Sciences, Business
Administration, Engineering, and the Division of
Continuing Education and Professional Studies.
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The College of Agricultural Sciences includes
the Agricultural Experiment Station and the
Agricultural Extension Service. At present, the
campus populatio is composed of 120B
students, B24 regular staff members and 3.0
members of the educational staff.

Accreditations and Affilations

The Mayagiez Campus of the University of
Puerto Rico is fully accredited by ti@ouncil of
Higher Education of Puerto Rico. It holds
membership in théMiddle States Commission

on Higher Education since 1946  Our
academic programs are accredited by
professional entities such aBhe American
Chemical Society, The National League of
Nursing, and Accreditation Board for
Engineering and Technology (ABET)

The Mayagiez Campus of the University of
Puerto Rico is a member oDak Ridge
Associated Universities (ORAU)since 1966.
ORAU is a private, noprofit consortium of 65
colleges and universities that acts as
managemerand operating contractor for the US
Department of Energy (DOE).




Mission, Goals, and Obgtives

Mission, Goals, and Gjectives

Within the philosophical framework established
by the University of Puerto Rico Act, the
Mayagiiez campus directs its efforts towards the
development of educad, cultured citizens,
capable of critical thinking, and professionally
qualified in the fields of agricultural, social and
natural sciences, engineering, humanities and
business administration. They should be able to
contribute in an efficient manner tine cultural,
social, and economic development of the Puerto
Rican and international communitiesThis
process is aimed at endowing our alumni with a
strong technical and professional background
and instills a strong commitment to Puerto Rico
and our hemishere. Our alumni should have the
necesary skills and knowledge to participate
effectively in the search of solutions to the
problems facing us, to promote the enrichment of
the arts and culture, the development and
transfer of technology as well to uph the
essential attudes and values of a democratic
society.

In order to achieve these lomgnge goals
mentioned above, Mayagiiez Campus strives to:

o Direct its efforts and initiatives equally in
three fundamental areas: instruction,
research, and séces to the community.

e Define the priorites and academic
approaches of each college in such a way
that they will provide opportunities to meet
the needs of regular and continuing
education.

e Direct the activities and initiatives of both
the academic ahresearch components of
the Campus in such a way that they will not
only share a common perspective but also
constitute parts of the same effort and
purpose.

e Provide a university education that will
equip its graduates for fulfilling professional
career and leadership training that will
contribute to the enrichment of their spiritual
and personal lives.

e Assist students in their understanding of the
changing social issues and economic
problems and issues of our time.

Develop
critically, summarize, formulate hypotheses,
consider alternatives, distinguish between
feelings and reasons, and reach valid
conclusions.

Encourage students to develop a personal
philosophy of life that will make them feel a
part of their cormunity and of the world.
This will enable them to establish their own
values, standards, and ideals; thereby,
making them active rather than passive
members of the community.

Develop in students a positive attitude
towards learning in order to encourapern

to continue to improve and update their
knowedge.

Expedite the establishment of

interdisciplinary programs in order to

facilitate the full development of the

intellectual potential of students and enable
them to function in a variety of areas of
human endeavor.

Develop programs which will create student
awareness of the need to properly utilize and
conserve natural, physical, and economic
resources in order to ensure a better life for
the people of Puerto Rico and for all

humanity.

Extend cooperate education to selected
academic programs based on the needs of
the community.

Promote and encourage the professional and
technical development of campus employees
based on their capabilities and interests as
well as the needs and realities of the

Institution.

Provide students with services and facilities
which create a favorable atmosphere for
their full intellectual, social, and spiritual
development.

Develop educational technology resources
and expand their effective use.

Develop available libmy resources.

Establish and define general criteria to guide
the accreditation process of the Institution.
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Mission, Goals and Obgtives

e Stimulate the participation of the total
University community in the planning and
evaluation of its academic programs and
University agencies.

e Stardardize procedures for the appointment,
tenure, and promotion of academic
personnel, without losing sight of the
particular needs of academic departments.

e Assist government agencies and the private
sector in the search for solutions to the
problems that ffect our times and the
Island.

In accordance with the aforementioned long
range goals and general objectives, each
department and institutional unit directs its
efforts and actions towards the common goal of
preparing professionals with the scientifiod
technological backgrounds and the social
awareness necessary to fulfill the needs of our
constantly chaging society.
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Institutional Student Learning Outcomes

By the time of their graduation, UPRM students
will be able to:

a. Communicate effectivg.

b. Identify and solve problems, think ddglly,
and synthesize knowledge appropriate to their
disdpline.

c. Apply mathematical reasoning skills,
scientific inquiry methods, and tools of
information technology.

d. Apply ethical standards.

e. Reognize the Puerto Rican heritage and
interpret contemporary issues.

f. Appraise the essential values of a democratic
society.

g. Operate in a global context, relate to a
societal context, and demonstrate respect for
other cultures.

h. Develop an appreciah for the arts and
humanities.

i. Recognize the need to engage in-ldag
learning.




Organization of the UPR

Organization of the
University of Puerto Rico

The University of Puerto Rico is a well
established and mature institution, with a total
enrollment of over 69,000 stents. The
University consists of the Mayagiiez Campus,
the Medical Sciences Campus, and the Rio
Piedras Campus, which are dedicated to both
undegraduate and graduate education; and the
Colleges at Aguadilla, Arecibo, Bayamdn,
Carolina, Cayey, Humacao, fRee, and Utuado
which provide undergraduate education. Each
autonomous institutional unit has a Chancellor as
chief administrator and ademic officer.

Board of Trustees

The Board of Trustees is the governing body of
the University of Puerto Rico. Iembership
consists of ten private citizens who represent the
public interest in higher education, two faculty
members, and a student representative. The
Governor of Puerto Rico, with the advice and
consent of the Senate of Puerto Rico, appoints
the layrepresentatives. The faculty and student
representatives are elected from among the non
university administration members of the
University Board. Five of the public interest
members are appointed to eigpar terms, three
members to skyear terms, andhe remaining
two members to fodyear terms. The faculty
and student representatives serve a-y@@&
term. Members representing the public interest
may be reappointed to additional terms as long
as the total time served does not exceed eight
years. he Board of Trustees elects its president
from among its members. It is responsible for:

e examining and reviewing the budgetary and
institutional development plans of the
University

e authorizing the institution of new campus,
centers, and other institatial units

e appointing the President and chancellors of
each autonomous unit

e defining rights and duties of various
constituents in the institutional community

e defining student financial aid standards

e preparing an annual report to the Governor
and the Lefglature on the state of the
University of Puerto Rico

Public sessions are held according to the
established annual schedule.  Extraordinary
meetings may beheld at other times as

determined by its president or required by five of
its members.

President

The President of the University, the chief
executive officer of the University system, is
appointed to an indefinite term by the Board of
Trustees. Subject to the approval of the Board,
he appoints chancellors to the various campuses
and colleges. The rBsident represents the
University on corporate mattersefbre courts
and government agencies. He acts as an ex
officioc  member of all the UPR faculties,
academic senates, and administrative boards.

The President is responsible for submitting an
annual budet, an annual report, the ingtibnal
development plan and its revisions, regulations,
contracts, and agreements which require
university approval. He develops and maintains
relationships with other cultural and educational
institutions.

University Bard

The University Board is constituted by:

¢ the President of the University

¢ eleven chancellors representing each
autonomous institutional unit

e afinancial director

¢ three additional members appointed by the
President with the approval of the Boaffd o
Trustees

e one faculty representative from each
Academic Senate

e one student representative from each unit

The Board is responsible for the preparation of
the following documents:
¢ general bylaws of the University
e general bylaws of the student body
e uni versityds strategic
recommendations from the Academic
Senates

These documents are submitted to the iBess
and to the Board of Trustees for their
consideration and approval.The Board also
considers the integrated university budget, and it
is the first avenue of appeals against any decision
taken by the Administrative Board or the
Academic Senate of an autsnous unit.

Graduat Catalogue 200-2011

pl an

|



Organization of the Mayagiiez Campus

Organization of the Mayaguez Campus

The Mayagiez Campus serves a student
population of 12,136 students. It was orgadize
as a result of the University Act (PL1), which
was approved on January 20, 1966 and amended
by Law No. 16 in 1993.

Chancellor

The Chancellor of the Mayaguez Campus is the
chief executive officer of the institutional unit.
The Chancel | gibilifiesinaludei n

1. Presiding over the Administrative Board, the
Academic Senate, and faculty niegs

2. Appointing deans, departmental directors
and university personnel

3. Resolve controversial
decisiors made by deans.

4. Representingthe campus at functions,
ceremonies, and academic activities.

5. Preparing the
budget petition for submission
President

6. Considering and granting promotions and
leaves of absence.

appeals against

to the

Administrative Board

The Administratie Board of the Mayaglez
Campus consists of the Chancellor as presiding
officer, the deans, two academic senators elected
among those faculty members of the Senate who
are not exfficio, senators, and an elected
student representative. The President & th
University serves as an -@fficio member. The
Board acts as an advisory body to the
Chancellor, prepares the development plan of the
Campus, approves the proposed budget prepared
by the Chancellor, and grants tenure, promotions
and leaves oflsence.

Academic Senate

The Academic Senate at UPRM is composed by
a member of the Administrative Board, the
Director of the Library, the Director of the
Counseling Office, representatives elected from
the faculties whose total must not be less than
twice the nwmber of the elected eofficio
members, an elected member of the Library and
Counseling  Office, and ten  student
representatives. The Academic Senate is the
official forum of the academic community. Its

Graduate Catalogue 2@-2011
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main task is to participate in the formulation of
academic processes withinthe Unisel t y 6 s
structure.

Faculty

The faculty is composed of the chancellor, the
deans, departméstdirectors and the teaching
personnel. The General Regulations of the
University of Puerto Rico define the faculty's
functions, privileges, duties, and, rights.

r eSUgest

The rights and duties of students are set forth in
the General Student Regulations. The General
Student Council represents students before the
university administration, and individual student
councils rgresent them before each of their
respective colleges and schools. The students
are also represented on the Academic Senate, the
Administrative Board, the University Board, and

theaﬁﬂaﬁd&faT[ustet?s.e port
Student Ombudsman Office

and

The Students Ombudsmanfioé was created on
November 10, 1999. It is a direct result of the
interest and effort of both the Chancellor and the
Students General Council. Its creation reinforces
our Uni versityods bel
communication as the best way to pursue truth
and the integral development of its students. It
also provides adequate and appropriate
conditions which enhance their quality of life.

The mission of the Students Ombudsman Office
(Oficina de Procuraduria Estudiantil) is to
provide an independent, codédintial, neutral,
and accessible individual support for our
students. The informal process facilitates fair
solutions to the situations and problems of the
parties nvolved.

The Students Ombudsman Offic®es not do
formal investigations. Instead we Bst to
people, examine their options for dealing with a
partiaular situation and help guide them toward
making wise and healthy decisions. Moreover,
the Office offers timely and relevant information
concerning campus policies and procedures. The
Office welkomes all community members,
including professors and employees that wish to
present any situation related to students.
(http//:www.uprm.edu/procuraduria)
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University Regulations

UNIVERSITY REGULATIONS

Rights and Duties of Students of the
University of Puerto Rico

Article 1

A. The fundamental right of  University
students in the academic community is the
right to an education. This right is not
limited to the classroom but encompasses
the aggregate of the students' possible
relations and experiences with their fellow
students, teachers, andrainistrators at the
University and with their fellow citizens in
the community at large. In like manner, the
students' principal duty consists of fully
exercising that right and conducting
themselves in a manner that does not hinder
other canmunity members in the exercise of
their rights or in the fulfillment of their
duties.

B. These regulations cover separately: (1)
student rights and duties inherent in the
sphere of the educational program; (2) those
pertaining to extracurrigar activities within
the facilities of the University; (3) those
related to student participation in the
different aspects of institutional services; (4)
those indicated by the standards and
restrictions characteristic of academic life;
and (5) the sanctioncorresponding to
violations of regulations and the procedure
for the imposition of these sanctions.

Article 2

A. The work involved in the subject under
study constitutes the basis of teachtrdent
relationship.  Maximum integrity and
intellectual honest should govern the drive
to attain knowledge. The teacher shall foster
creative dialogue and freedom of discussion
and expression among students. The student
shall have the opportunity to present
reasonable objections to the facts and
opinions stated bythe teacher if in
disagreement. Both may examine any
aspect of the subject under discussion in
accordance with the standards of intellectual
responsibility vital to all academic
endeavors. Neither one nor the other shall
use the classroom as a forum poeach

political, sectarian, religious, or other
doctrines alien to the subjects being taught.
The right to dissent from the opinion of the
teacher does not release the student from the
responsibility of complying with the
teacher 6s
student 6s gr ade shal
considerations  relative to academic
achievements measured in the varying ways
in which this is possible.

B. The basis of the teachstudent relatinship
is trust and confidence which should be
respected by kb and by the administration.
Opinions and beliefs expressed by students
in the classroom are of a privileged nature,
and students are entitled to have their
teachers refrain from disclosing them to
third parties. The preceding does not bar
teachers from stating opinions about
students' character and abilities or from
discussing their progress with colleagues as
part of the academic program and of the
students' formative process.

C. The relationship between students and
teachers outside the classroom ciutes a
part of the educational process. Students
shall have the right to meet with teachers at
specially designated times to request
guidance on and clarification of aspects of
their a@demic work.

D. Academic and disciplinary files shall be kept
separate.  Any information relative to
disciplinary files shall not be made available
to unauthorized persons within or outside
the University without the students' consent
except by a court order. No record of the
students' political beliefs shall be kept.

The legal and academic traditiorcognizes the
rights of students as members of the University
comnunity and also the obligation of moral and
intellectual responsibility aaomitant with these
rights. The legal and academic tradition also
recognizes th responsible participation of
students in assuring and maintaining order,
safety, and normalcy of academic life. These
rights and responsibilities, the disciplinary
procedures for dealing with their violation, and
many other matters of interest are déss in
the UPRM Student Manual (Reglamento de
Estudiantes del Recinto Universitario de
Mayaguez) available in the Office of the Dean of
Students

Graduat Catalogue 200-2011
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UPRM Regulations

UPRM STUDENT REGULATONS

University law and tradition recognize the rights
of students as members of the \bsity
community, and dictate the students’ moral and
intellectual responsibilities as members of that
community. Also recognized is the responsible
participation of students in insuring and
preserving order, safety and normalcy of
institutional tasks ah procedures. The
University graciously wieomes the democratic
and responsible participation of its students in
the institutional processes

Rights and Duties

Article 1. To the extent that they are
collaborators in the University's mission of
educatim, culture, and service, students are
members of the University community and, as
such shall be entitled to participate effectively
in the life of the community. They shall have
all the moral and intellectual responsibilities of
members of the community.

Article 2. Students have the duty and right to
engage in the search for truth and strive for its
expression, always respecting opinions.
Academic discipline, behavior intrinsic to the
academic community, and the dictates of
conscience, itself, shall seras guides.

Article 3. University students have the duty to
seek the elements of intellectual and spiritual
formation which can lead to their full
development as persons. They also have the
right to demand them in view of their
responsibility as memberd the Puerto Rican
community.

Also incumbent upon them is the duty and the
rights to preserve, enhancand disseminate
the values of learning and culture both
universal and Puerto Rican.

Article 4. Students may hold, pursuant to
established standardsiny public function,
meeting, or ceremony and invite any person
they wish to hear speak on any subject of
interest provided that the exercise of any of the
aforementioned rights does not interrupt the
educational, technical, or administrative work
of theinstitution and that there is compliance
with the provisions of the regatlons in effect.
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Article 5. Students may associate freely and may

publish and circulate publications in
accordance with the prevailing standards set
forth by the office of the Deaof Students.

Article 6. No student may be deprived, by reason

of sex, race, origin, social condition, or
political or religious creed, of the right of
association nor of the services and programs
offered by the Univesity.

Article 7. University studentare entitled to have

the University refrain from disclosing
information or keeping records related to
their political, religious, or philosophical
beliefs.

Academic and disciplinary files shall be kept
separate. The information contained in the
acaderit and disciplinary files shall be
confidential and shall not be made available
for use by unauthorized persons within or
outside the University without the written
consent of the student or the student's parent
or guardian, unless a court order to théef
has been obtained.

Article 8. Students shall have the right to meet

with teachers at specially designated hours in
order to receive guidance and clarification on
matters related to their academic work.

Article 9. Students shall have the right artet

duty to actively participate in classes and
related activities, consult their teachers,
express their doubts and differences on
criteria, and be informed of their deficiencies
and achievements in academic work.

Students shall be entitled to receive nfro
their teachers at the beginning of each session
proper guidance on oral or writtenntents of

the course, which shall include: explanations
of academic ends and objectives, teaching
methods, topics of study, reading
assignments, and other work requisnts,
grading criteria, and other pertinent data. All
this must in no way affect the necessary
flexibility of the courses.

Students shall have the right to discuss with
their teachers the tests taken, the grades
received, and the evaluation of the couase

an essential part of the college learning
process.




UPRM Regulations

Article 10. Students have an obligation to
exercise in a comprehensive and responsible
manner all the rights and duties established in
these Regulations so that the example they set
inside and outsidthe classroom may serve as
a bulwark for the continual enjoyment of
such rights and duties by them and their
fellow students.

(Copies of these Regulations including the
remaining provisions are available from the
Office of the Dean of Students.)

Privacy of Educational Records

The University of Puerto Rico intends to comply
fully with the clauses of the Buckley
Amendment of the United States Federal
Government (Family Educational Rights and
Privacy Act of 1974, as amended). This Act
protects the private nature of students'
educational files and edféshes their right to
inspect and examine them. It also provides
guidelines to correct the accuracy of such
information through informal and formal
hearings. In relation to alleged violations of the
Act by the institution, students have the right to
file complaints written complaints to: The
Family Educational Rights and Privacy Act
Office, U. S. Department of Health and Human
Services, 200 Independence Ave. S.W,,
Washington, D.C. 20201.

Copies of the ingutional policy established by
the University in compliance with the Act may
be obtained in the Office of the Registrar, the
General Library, the Office of the Dean of
Students, the Financial Aid Office, and the
Student Affairs Office. These offices matain
student lists and the location of students'
educational records kept at the University.
Questions related to this Act should be addressed
to the Office of the Registrar.

Equal Opportunity

The Mayagiuez Campus of the University of
Puerto Rico guardees applicants equal
opportunities for employment and academic
admission. It also guarantees student and
employee equality in study and employment
opportunities as well as in the benefits of the
services and academic programs offered and the
terms and cadtions of employment. UPRM
does not exclude from participation nor denies
benefits to nor dcriminates against any person

by reason of age, race, sex, color, place of birth,
social origin or condition, physical or mental
handicap, political or religioubeliefs, ancestry,
marital status, gender, sexual preference, ethnic

origin, or status of veteran of the armed forces
Any applicant for academic admission or
employment or any student or employee, who
feels discriminated against for any of the reasons
cited above may file a aaplaint in writing with
the Dean of Academic ffairs. The
establishment of this policy as well as its
compliance and publication are pursuant to
Federal regulations for the implementation of
Title 1X, Educational Amendments of 1972da
Section 504 of the 1973 Rehabilitation Act.

Disabilities

UPRM is committed to promote a safe
atmosphere for disabled students where they will
have access to all academic programs, support
savices, social events, and physical facilities.

Regulations specified in Section 504 of the
Vocational Rehabilitation Act (1973) and the
Americans with Disabilities Act (ADA) 1980,
establish norms and procedures which guarantee
handi capped personso
and services.

At present, responsibilitfor the effective means
of providing these services lies in the Office of
the Dean of Students through the Coordinator of
Services to Handicapped Students (SEI).

Services for handicapped students stem from the

following principles:

1. Request for accommodabhs must be
initiated by the student.

2. Accommodations offered by the university
have a shared responsibility among student,
faculty, staff and Office of the Dean of
Students.

3. Procedures and policies must be reasonable
and easily understood by all partiesalved.

4. The studentds right t
protected at all times during the process of
accommodation.

5. Appeal processes will take place in a fair
manner and within a designated time frame.
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UPRM Regulations

Foreign Non-Immigrant Students

The Mayagliez Campus authorized by law to
admit foreign norimmigrant students. Refer to
theset i ons on fAcademic
the section on
Studentso

Use of Vertebrate Animals in Research

This instittion complies with all applicable
provisions of the Animal Welfare Act and other
Federal statutes and regulations concerning
animals. It also complies with the U. S. Public
Health Service policy on human care and use of
laboratory animals. Its practiceseaguided by
the U.S. government principles for the utilization
and care of vertebrate animals used in testing,
research, and training.

Protection of Human Subjects in Rsearch

This institution complies with all Federal
regulations regarding human sutie in
research, including those stated in the Code of
Federal Regulations, the Department of Health
and Human Swices, Title 45 (Public Welfare),
Part 46: Protection of Human Subjectsv{sed
March 8, 1983).

Intellectual and Scientific Misconduct

It is the institutional policy of the Mayaglez
Campus to observe the highest standards of
intellectual and scientific integrity and to pursue
the prosecution of all violations. The lack of
integrity and the perpetration of academic and
scientific fraud incluihg plagiarism,
falsification, false #rribution, and all violations

of the cannons and practices of honesty generally
accepted in the academic community, always
excepting those which may result from
involuntary errors or honest differences in the
interprdation or handling of data onformation.
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Sexual Harassment

This institution adheres to the priptes and

statutes concerning sexual harassment and

R digcuniination becasse of genddr intthe areas of
f-@gdent i a | emptogreent, cbraluct iN the@ workplace, and
f ormatiom.d d i t i o n a |provisioh afservices. Grievance procedures are

stated in Ciralar Letter 8807 (May 27, 1988) of
the President of the Uwersity of Puerto Rico
and the Admirstrative Board Certification #93
94-303 of April 7, 1994.

Smoking

Smoking is forbidden in all enclosed nopus
areas, including, but not limited to, classrooms,
laboratories, lecture rooms, elevators,
auditoriums, offices, museums, and all other
places where people regularly meet. 8mg is
permitted in public areas such as open hallways
and other open spaxe

Drugs

The University of Puerto Rico pursues a

vigorous policy in combating the manufacture,

distribution, supply, possession, and illegal use
of controlled substances within its grounds as
defined by Puerto Rico Law No. 4 of June 23,

1971, and furtér treated in subsequent Federal

and Commonwealth legislation. The policy,

means and procedures for its enforcement are
detailed in Circular Letter 801 (June 6, 1989)

of the President of the University of Puerto Rico.
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RESEARCH AND DEVELOPMENT
ENDEAVORS

In addition to the numerous research laboratories
under direct faculty supervision, Mayaglez
Campus has several research and development
institutes that provide valuable support for
research activities.

The Agricultural Experiment Station

The Stationwas originally established as a
private entity by the Sugar Growers Association
of Puerto Rico in 1910 on a 2@@re farmn Rio
Piedras, Puerto Rico It was donated to the
government of Puerto Rico in 1914 and
transferred to the University of Puerto Riby
legislative action in 1933. Its main objective is
to conduct scientific research leading to a more
ample and efficient agricultural development, the
conservation of natural resources, the protection
of the environment and the enrichment of the
quality of rural life. The Station, a component of
the College of Agricultural Sciences, has two
main research centers, at Mayagiiez and at Rio
Piedras and six agricultural substations located in
Adjuntas, Corozal, Juana Diaz, Gurabo, Isabela
and Lajas. The Stai ond s
laboratories, library and other facilities are also
available to graduate students for their thesis
work. The Station is an active member of the
Southern Association of Experiment Stations.
This Association serves as a regionaklto the
U.S. Department of Agriculture, the U.S.
Congress and the National Association of State
Universites and Land Grant Colleges
(NASULGC).

Bio-Optical Oceanography Laboratory

BIOL is the site of an active teaching and
research program in water oy and satellite
remote sensing. Interdisciplinary studies of
coastal and oceanic waters of the inrane r i
sea include: variability of inherent and apparent
water optical properties, effects of ultraviolet
radiation on tropical marine organisms aod
public health, satellite data validation and
algorithm development and estimation of oceanic
primary production.

1C
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CASA: Collaborative Adaptive Sensing of the
Atmosphere

CASA seeks to advance fundamental knowledge
and provide societal benefits loyeating a new
engineering paradigm for observing, detecting,
and predicting weather and other atmospheric
phenomena. Distributed refers to the use of a
dense network of radars capable of high spatial
and temporal resolution. These systems will
operate cdaboratively within a dynamic
information technology infrastructure, adapting
to changing conditions in a manner that meets
competing needs of end users, the gowemt,
private industry, and the public. This $40 million
center brings together a multidiphary group

of engineers, computer scientists, meteorologists,
sociologists, graduate and undergraduate
students, and industry and government
representatives to conduct fundamental research,
develop enabling technology, and deploy
prototype engineeringystems based on a new
paradigm: Distributed Collaborative Adaptive
Sensing (DCAS).

Contacts:
Dr. Sandra Cru®ol, Dr. José Colom Ustariz
Qttﬂ://WV\f\Ng(}e.H.porm.edu/~poI/CASA

Center for Applied Social Research

CISA, established in 1991, is an integral part of
the Department of Social Sciences. CISA
promotes and coordinates practical applications
of faculty expertise to the analysis and mitigation
of problems arising from or inextricably linked

to soci al attitudes and
objectives aim to provide strong research
training and memring to undergraduate

students, to engage faculty and students in
interdisciplinary research, to develop

collaborative research projects with other
research centers, programs and institutions, to
hance the professional development of
researchers and stents through participation in

a diverse number of seminars, workshops, and
conferences, and to increase the number of
students pursuing a graduate degree in social
sciences.

Since ClI SAO8s establi
research projects has been gated by

researchers affiliated to the Center such as: drug
abuse, socioeconomic impact of resource
management among fishermen, poverty and
income inequality in the United States and
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Puerto Rico, public opinion and political
participation, mitigation and rpparedness
regarding natural disasters, quantitative and
gualitative aspects of urban rail transit systems,
HIV/AIDS and mental health issues, female
labor force participation in the tuna industry,
comparative  analysis of  psychological
depression in the &ibbean, and evaluation of
the Minority Access to Research Careers
(MARC) Program. A CISA research component
that has been strongly developed focuses on
outcome and process evaluation. Research
projects in CISA have received funding from
external (i.e., National Science Foundation,
National hstitute of Health, National Institute of
Mental Health, National Fisheries Service, U.S.
Army Corps of Engineers, Ford
Foundation/American Sociological Association,
National Forest Sgice), state, and local sources
as well as from the University of Puerto Rico.
All CISA projects involve direct student
participation as research assistants, reflecting the
center's commitment to undergraduate research
training and mentoring.

Center for Computing Research and
Develgpment

CECORD was established to support the
research activities of the National Science
Foundation grant entitted Development of a
Computer Engineering Research Environment at
UPRM. The main goals of this grant are to
develop the research environmentcessary to
initiate a Ph.D. program in computer engineering
and computer science and to increase minority
participation in graduate school programs and
research. The Center was conceived as an
organization supported by research grants. It is
currently furded by the National Science
Foundation, the Economic Development
Administration of Puerto Rico, and the
University of Puerto Rico.

Center for Hemispherical Cooperation in
Research and Education in Engineering and
Applied Science

CoHemis is part of the Wiversity of Puerto
Rico. It is housed in and primarily serves the
Mayaguez Campus.

CoHemis was founded in 1991 at a hemispheric
conferenceworkshop sponsored by the National
Science Foundation. It brought together national
science and technology orgaaipn (ONCyT)
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delegates from 13 catries of the Americas to
discuss ways to increase hemispheric
collaborations in science and technology.
CoHemis today is the hub of a network of 40
institutions from most cauries of the Americas
interested in collabations by such means as
joint research faculty, student exchanges, short
courses and w&shops.

The Center publishes a seamnual newsletter in
English and Spanish distributed to individuals
and entities interested in basic fields such as

energy, manufaating, infrastructure,
environment and natural resources. This
newsletter reaches U. S. Congressional

committees and educational and government
R&D institutions as well as key members of the
Latin American science and technology
community For more infomation contact:
http://www.ece.uprm.edu/cohemis

Center for Internet Enhanced Education

CECI, located at Chardén 217, is an innovative
faculty-oriented computer center recently created
by Dr. Mario Nuafiez Molina, professor of
Psychology at the University of Puerto Rico at
Mayagiez. CECI| 6s mai n purpose
Faculty of the Department of Social Sciences in
the process of integrating the use of the new
information and communication technologies in
the teachig of their respective coursesCECI

also conducts research evaluating the effects that
the Internet and other related technological
advances have on the learning process.

CECI has desktop computers and laptops,
connected to the Internet; a digital jctor; a
digital photo camera; a digital video camera; a
printer; a photocopier, and a scanneCECI
holds a variety of computer software, as well as
journals, magazines and books related to the
Internet and education. CECI may be accessed
atwww.uprm.edu/ceci

Besides having its resources available for faculty
members, CECI currently provides the following
services for the faculty of the Department of
Social Sciences: workshops on the development
of online cairses using WebCT and Internet
Classroom Assistant (ICA); workshops on web
page design using Trellix Web; individual
assistance to faculty members regarding internet
enhanced education; and conferences and
articles about the implications of the new
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eduation and coxmunication technologies for
education.

CECI also publisheblermes a newsletter which
provides i nformation
activities, and includes brief articles describing
specific Internet and education related tools and
software. It also serves the purpose of
identifying and sharing with the faculty useful
resources available on the World Wide Web.
Although Hermes is published in print, it is also
available atvww.uprm.edu/ceci/heres.htm

Center Research Instrumentation Laboratory

CRIL wasfounded in 1982 by the Department
of Chemistry it contains sophisticated
instrumentation for inorganic, organic and
environmental analysis. The staff includes a
director and two instrumentati assistants.
Available instrumatation include a 500 MHz
Bruker and 300 MHz Varian NMR, a System
2000 FFIR coupled to a Gas Chromatograph
and equipped with near and mid IR detectors, a
Hewlett Packard Gas Gbmatography/Mass
Spectrometry system, a PariElmer and Varian
Atomic Absorption Spectrophotometers
equipped with flame, cold vapor and graphite
furnaces; a Leeman Labs Inductive Coupled
PlasmaOptical Emission Spectrometry system, a
Dionex lon Chromatograph equipped with
conductivity detector; and a  Finnigan
GC/MS/MS equipped with direct insertion
probe, electron impact and chemical ionization
sources. The CRIL staff provides services to
undergraduate and graduate courses, research
groups of the Chemistry Department, as well as
other academic depaents, the community,
government agencies, and local industry.

Heat and Mass Transfer Research
Laboratory

HMTR comprisegesearch facilities dedicated to
basic and applied theoretical and experitak
research in heat and mass transfer phrema.
Administered by the Mechanical Engineering
Department of the University of Puerto Rico at
Mayaguez it is located on the first floor of the
Luchetti Building.

Facilities associated with HMTRL include
several PentiuAbased personal computers and
silicon grafpics CAD work stations, a solar
collector testing facility, spray cooling
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experimental facilities, spray  forming
experimental facilities, and extensive
instrumentation to measure flow, humidity,
pressure, and temperature. Research in
én@r8nténthll NfiBws, @dt C krdhsfer  in
manufacturing of electronics components, metal
sprays, solar energy, spray cooling, and -two
phase flows is currently being conducted at
HMTRL. External agencies and companies
sponsor mostesearch projects

Laboratory for Applied Remote Sensing and
Image Processing

LARSIP is a multidisciplinary laboratory

located within the Department of Electrical and
Computer Engineering at UPRM dedicated to
research and implementation of remote sensing,
and to the development of signal and image
processing, geographical information systems
(GIS), and emergency response system and
Global Positioning System (GPS) technologies.

Additional services such as scanning, slide
making, color plotting, and accessing aerial color
and infrared photographs provitleby NASA
continue to be in high demandihe Space
Information Laboratory receives, processes, and
distributes images of the Caribbean and Northern
Amazon regions for the purpose of investigation,
planning, proposing, deciding upon and
implementing studiesf the infrastructure of the
entire Caribbean community of nations and a
large portion of the Amazon region.

The National Science Foundation (NSF),
National Aeronautics and Space Administration
(NASA), and the American Telephone and
Telegraph Corporatio (AT&T) provided initial
funding for LARSIP and its research projects.
Currently, LARSIP receives funding from
NASA University Research Centers Program,
(NASA-URC), RAYTHEON Corporation,
Economic Development Administration of the
Government of Puerto Ric (FOMENTO), and
UPR through the Tropical Center for Earth and
Space Studies (TCESS) established in 1995.
TCESS complements and enhances LARSIP.
Both LARSIP and TCESS function as training
centers in a bilingual (Spanish and English)
environment for currénand future scientists and
engineers of the Céatbean region and the South
and Central AmericasThe training centers are
multidisciplinary in scope, serving Mayagiez
and other UPR campusedJniversities and
institutions in other countries are encouraged
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form and establish liaisons with LARSIP and
TCESS through Memoranda of Understanding or
other similar arrangements.

Mechatronics Center

The Mechatronics Centeat the Mechanical
Engineering (ME) Department is the only
training and research centen iPuerto Rico
dedicated to study intelligent mechanical and
electromechaical systems. The center offers
training to indwwtry and support for existing ME
courses while providing facilities and resources
for research in the fields of modeling and
computer control of mechanical and
electromechanical systems.

Training facilities are equipped with eight
laboratory work stations with basic equipment to
perform  experiments and projects in
mechatronics. The center also includes a
prototyping laleratory withadditional equipment

to conduct independent research projects; a
design center where students will be able to
share ideas and make presentations; and a full
time technician to
The prototyping laboratory provides students
with access to specialized mechanical, electrical,
and software tools for the design and realization
of intelligent machines.The center also utilizes
the equipment available in the Manufacturing
Processes Laboratory to handle a wide variety of
complex projects involving the fusion of
mechanics, electronics, and software
technologies.

Mechanical Systems Response Research
Laboratory

MSRRL is located at the Mechanical
Engineering Department and supports research
efforts in various areas that focusn
mechanical/material component systems in
military and civil applications. Areas ranging
from structural vibration control, material
characterization, infrastructure health monitoring
and diagnostics to even Micro Electronic
Mechanical Systems (MEMS) essor
development and applications are currently being
performed. MSRRL is supported through
research efforts by five faculty members from
different departments.

MSRRL performs research from various

government agencies such as DoD, NSF, NSF
EPSCoR, NA3, and private industry with
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funding currently approaching $2 million.
Projects include topics such as:

A Characterization of sandwich composite
materials used in civil and military stealth
applications

A Vibration control
alloys

A Vibration shaker design

A Damage detection and health monitoring
using neural networks

A Flow induced vibrations

A Acoustic emission in damage detection and
material characterization

A Novel dynamic material characterization
techniques

using shape memory

The MSRRL laboratory is equipp for research

in mechanical/material component systems. The
laboratory has a laser vibrometer for structural
vibration response, several dynamic signal
analyzers, acoustic emission equipment, data
acquisition equipment, transducers (acceleration,
force, and temperature), conditioning amplifiers,

power supplies, oscilloscopes, computer
facilities and a vacuum system for composite
centero6s activi

Engineering Office of the Associate Dean for
Academic Affairs and Research

It serves as a coordinating amrdiministrative
unit of the College of Engineering, overseeing
activities in research and technical services
among the six departments within the College.
In order to stimulate research, this office
distributes the External Funds Opportunities
Bulletin, which contains information related to
grant and fellowship opportunities. In addition,
the office provides support in proposal and
report preparation. The Office of Academic
Affairs and Research houses the Technical
Information Center, which issues a mdgth
publication comprised of titles and abstracts of
recently published articles and documents
keeping teaching and research groups informed
of new advances and developments in
engineering, technology and related fields. The
Office also houses the WateResources
Research Institute, which pursues research
activities regarding the solution of water
resource problems in Puerto Rico.

t
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Puerto Rico and US Virgin Islands
Climatology Center

Located at the Department of Marine Sciences,
this centerprovides he latest climate data and
weather information available for the Caribbean.
It has access to a network of over 120 stations
located throughout Puerto Rico and over 20
stations around the U. S. Virgin Islands. The
Climate Center is also a repository fowaalth

of information on climate data obtained from
many other organizations, such as the National
Climate Center, Asheville, North Carolina, and
the Climate Analysis Center, Washington, D. C.
The Center receives journals on climate topics
and holds a ke collection of climate data on
CD-ROMS.

Puerto Rico Water Resources and
Environmental Research Institute

PRWRERI is one of 54 water research centers

established throughout the United States and its
territories by an act of Congress in 1964 which

presetly operates under Section 104 of the

Water Research and Development Act of 1984
(P.L. 98242).

Since its foundation, the Puerto Rico Water
Resources Research Institute has sponsored a
substantial number of research projects
supported jointly by federalnd university funds.

The PRWERRI is a component of the Research
and Development Center of the University of
Puerto Rico at Mayaguez. As such, it acts as the
official liaison of the University of Puerto Rico
with industry and government agencies for all
water resources research activities. The Institute
also functions as an advisor to these two sectors
on water resources issuebhis role translates
into multidisciplinary functions and activities
which add relevance and
research forts.

By virtue of the local relevance of its research
and the prestige and leadership of its
investigators, the Institute has become the focal
point for waterrelated research in Puerto Rico.
Meetings, seminars, technical reports, and a
quarterly newletter keep the water resources
community and general public informed about
advances in research. Approximately, once
every two years, the Institute organizes major
conferences on wateelated research in Puerto
Rico and the Caribbean in collaboration fwit
other technical organizations in the regigil
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these activities facilitate the translation of
I nstituteds sponsored
applications of direct benefit to industry,
government, and the general public.

External Resources Researchral
Development Center

ORE was established in 1986 at UPRM to
encourage and manage research and
development activites in the areas of
engineering, technology, and science, and to
provide a technological basis to serve the Puerto
Rican community. The RR Center manages
several research programs which include basic
and applied research, research -stdiions for
seismic investigation, industrial handling and
disposal of hazardous chemical substances,
natural resources renewal, and biotechnological
researb as well as technical support for the
development of the Caribbean Basin.

The R&D Center's mandate and principal
functions are to promote, coordinate, and
administer externally funded research projects
conducted by faculty members of the Mayagiiez
Campusfor clients from business and industrial
segments, public and private organizations, and
govenme n t agenci es. The
Board Committee is composed of seven
renowned pofessionals, experts in the fields of
science and engineering, which prasd
counseling anddvice on its plans and activities.
All funding for the Center's research projects
comes from grants provided by government
agencies (Federal and insular), educational
institutions, and private sponsors within the
industrial community ofPuerto Rico.Industry
spmsors include AT&T, Avon, Bacardi, Digital,
Martin Marietta, Raytheon, Upjohn
Pharmaceuticals, and Whihe Wes}inrqhouse.
I mpact to the st

The R&D Center offers technical and
administrative assistance to the UPRM research
comnunity through its Accoanting and Finance,
Budget, Purchasing, Receiving, and External
Resources OfficesThe Center has its own
reference library within the General Library of
the UPRM, which holds a specialized collections
in the fields of scientific and technological
research.

The R&D Center acts on behalf of researchers in
conjunction with the university community and
the general public. It is the instrument of
promotion for the development of research on
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the Mayagliez Campus and serves as an
intermediary between the Univenrsit the
government, and the private sectdn this role,

the R&D Center represents the interests of
researchers on academic and administrative
forums, pl ans and estahb
policy regarding the island's economy and
technology transfer tothe community, and
administers research centers, institutes, and
individual projects to encourage their
development and to promote excellence.

Center of Research Excellence in Science and
Technology

CREST began in 1988 through the sponsorship
of the Natonal Science Foundation as a Minority
Research Center of Excellence. This initiative
intended to increase participation  of
underrepresented groups in the areas of science
and engineering. The original program consisted
of three research segments: Mariidatural
Products, Tropical Terrestrial Ecology, and
Caribbean Geology, utilizing scientists from the
Mayagiiez and Rio Piedras campuses. The
primary focus of the Program continues to be the
development and support of students in
undergraduate and gradugt®grams.

Some of the Centeros
research that will enable underrepresented
minority students to choose careers in science
and engineering, develop the infrastructure
necessary to establish collaboration with other
institutions, @velop a competitive group of
scientists, and provide educational improvement
activities for professors and students.

Through research activities, students explore and
gain career understanding of future alternatives.
Student  participation in  national @n
international symposia is also encouraged at the
Center where they have the opportunity to meet
international and national leaders in their
research fields, develop leadership skills and
share infomation.

Civil Infrastructure Research Center

Founced in 1991 ,CIRC began operating within
the Civil Engineering Department in January
1992. For 10 years CIRC received funds from
the National Science Foundation through the PR
office of the Experimental Program to Stimulate
Cooperative Research (FEPSCoR) At the
present, the center receives funds from Federal
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Agencies (NSF, DOD, NASA, FEMA, US DOT,
US FRGD), the University of Puerto Rico and
the Department of Transportation and Public
Works. CIRC also participates in the
organization of international ctarences and

wirksHogss UPRM6s research
Cl RCbs mi ssi on i s to
industry maintain, manage, and improve Puerto
Ricobs infrastructure

expansion and improvement of the College of
Engineeringobs
programs in infrastructurerelated disciplines.
CIRC developed a comprehensive strategic plan
which can be accessed lattp://civil.uprm.edu/
circ/ .

The Civil Infrastructure Research Center has a
computer center whichis constantly updated
with funding from projects and from the
Department of Civil Engineering and Surveying.

Oak Ridge Associated University (ORAU)

Since 1966, students and faculty of University of
Puerto Rico, Mayagliez have benefited from its
memberstp in  Oak Ridge Associated
Universities (ORAU).ORAU is a consortium of
91 cdleges and universities and a contractor for

0 b theelcSt Depaetraent afrErergyt (DOEplocated ind e

Oak Ridge, TennesseeORAU works with its
member institutions to help their studerasd
faculty gain access to federal research facilities
throughout the country; to keep its members
informed about opportunities for fellowship,
scholarship, and research appointments; and to
organize research alliances among its members.

Through the Oak Rge Institute for Science and
Education (ORISE), the DOE facility that
ORAU operates, undergraduates, graduates,
postgraduates, as well as faculty enjoy access to
a multitude of opportunities for study and
research. Students can participate in programs
covering a wide variety of disciplines including

business, earth  sciences, epidemiology,
engineering, physics, geological sciences,
pharmacology, ocean sciences, biomedical

sciences, nuclear chemistry, and mathematics.

Appointment and program length ranfgem one
month to four years. Many of these programs
are especially designed to increase the numbers
of underrepresented minority students pursuing
degrees in scieneeand engineeringelated
disciplines. A comprehensive listing of these
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Research

programs and o#r opportunities, their
disciplines, and details on locations and benefits
can be found at http://www.orau.gov/orise
leduc.htm or by calling either of the contacts
below.

ORAU's Office of Partnership &elopment
seeks opportunities for partnerships and alliances
among ORAU's members, private industry, and
major federal facilities.  Activities include
faculty development programs, such as the Ralph
E. Powe Junior Faculty Enhancement Awards,
the Visiting Industrial Scholars Program,
consortium research funding initiatives, faculty
research and support programs as well as
services to chief research officers.

For more information about ORAU and its
programs, contact: Dr. Fernando J. Biito,
Director of the Research and Development
Center, ORAU Councilor for University of
Puerto Rico, Mayagliez, or Monnie E.
Champion, ORAU Corporate Setary (865
5763306); or visit the ORAU Home Page
(http://www.orau.org.

Puerto Rico Seismic Network

PRSN is administered by the Department of
Geology. The staff oversees a network of 25
broad and short period seismic stations and 6 tide
gauges and weather stations installed in the
Pueato Rico region. The main objective of
PRSN is ¢ process and analyze local, regional,
teleseismic earthquakes. Data are made
avalable to the general public and distributed
among scientific and academic communities and
emergency nm@agement organizations. The
PRSN also operates a tsunami warning syste
monitaring seismic and tsunami events in Puerto
Rico the Caribbean and adjoining regions.

Geological and Environmental Remote
Sersing Laboratory (GERS Lab)

GERS Lab was founded in January 2002 as part
of the Department of Geology in the University
of Puerto Rico at Mayagiez. Our mission is to
promote and facilitate the education and research
of the Earth System Science using remote
sersing. Current research is mainly focused on
environmental monitoring with  bioptical
properties and digital images.We are also
interested in developing Geographic Information
Systems. Our vision is to become a prestigious
laboratory in remote sensing of the Caribbean by
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generating innovative research and producing
Earth System scientists well trained in the
applicaton of these tools. We conduct image
processing and anays of several sensors,

including SeaWiFS, AVHRR, MODIS, ETM +,

SAR, IKONOS, and Hyperion. Our research
facilities include anrmage processing laboratory

equipped with three Dell personal computers,
two Silicon Graphics, scanners, a plotter, and
color printers. We also have teaching facilities
with twenty personal computers, scanners, and

printers. ENVI and ArcGIS software are
available in all our research and teaching
computers.
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The Space Infemation Laboratory

Built on the foundations of LARSIP, it is funded
by contributions from NASA, UPR, and
Fomento (Commonwealth Economic
Development) UPRM installed and operates
Synthetic Aperture Radar (SAR) and HRPT
tracking stations.These are nationafacilities
available by invitation to other NASA and US
university researchers. SIL is a training center
for scientists and engineers in a bilingual
environment. The  Laboratory  provides
opportunities for research applicable to the
problems of the Caribbeamrea. The Earth
Systems Studies component contains two
working groups who have participated in other
NASA programs. The Geology Group
investigates sdace deformations and hazards of
Lesser Antilles island arc volcanoes. The
Marine Sciences Group inv@gates the effects
of the thinning of the ozone layer and related
surface UV radiation modulation on the
development of plant screieag pigments.

The Advanced Analysis Information Systems
Group from Electrical and Computer
Engineering investigates new ageprocessing

algorithms and techniques for storage,
processing, and dissemination of remotely
sensed data using higipeed streams with
implications for SAR processing.

The Sensor Materials and Electronics for Space
Applications component investigates number

of materials with special properties suitable for
space sensorsTechniques and materials for
power conversion electronics for spacecraft are
also studied.

An Outreach and Education component works
along with TCESS. An extension of the
successfu "Science on Wheels" project, a
"Space Communications on Wheels" van brings
space and earth studies to high school students in
Puerto Rico. A Technology Transfer Internship
Program is being developed that will allow
professors and students to visit U. Iational
Laboratories, universities, and NASA field
centers to facilitate technology transfer and
encourage@anced studies.
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Laboratories Facilities of Industrial
Engineering Department

UPRM Model Factory

Formerly, the Manufacturing Lab, integrates
modern equipment, materials, and people into a
manufacturing system. Its mode of operation is
through interdisciplinary working teams from
several engineering and business disciplines.
This is a coordinated effort between several
Engineering Departments.The goals of these
laboratory facilities are to provide the following:

A Practice based experiences dealing with all
aspects of an actual manufacturing system.

A A space where local manufacturing industry
issues can be studied.

A A place where modern produatiéechnology
and techniques can be studied as they are
applied in an integrated manufacturing
system.

A The opportunity to assist local manufacturers

in the development of their production
~ system.
A Incubator facilities where products and

process can be develed or improved.

A Serve as a meeting place where people from
several disciplines can meet and learn to
work in teams, and get an appreciation of the
technical aspects of the other's area of
knowledge.

Currently, this laboratory houses a -fmofit
manufactiring activity and provides students
from various engineering disciplines with an
exemplary manufacturing experience inside the
university. The factory houses a printed circuit
assembly line for surface mount components in
which production and prototype ums are
performed for customers in the electronics
sector. Prior to working in the manufacturing
line, students receive pay and credit for their
involvement, similar to a COOP experience.
These students are then the ideal candidates to
participate in corse projects and summer and
COOP internship in sector companies. The
sector will nourish from these young but
experienced graduates. Part of the charter of the
Model Factory is to share process breakthroughs
with partners of the electronics sector. @lds

ten companies have contributed to this initiative,
with special mention of Hewlett Packard and
Solectron Corporation.
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Human Factors/Ergonomics and Work
Measurement Lab

This laboratory has been designed to provide
students with hands on experienndtie analysis
and evaluation of humans and their working
environment. Tasks are simulated and evaluated
based on anthropometrics, biomechanics,
cardiovascular, and force requirements. The lab
also counts with instrumentation for the
evaluation of illumnation and noise levels. The
following is a list of some of the equipment
installed in the laboratory.

A Computers with licenses of ManQ Pro for
workstation design, biomechanics, and the
analysis of lifting tasks with the NIOSH

lifting guide.

A Chatillon digtal force measurement gauges,

A Anthropometers and calipers for the
collection of anthropometric data,

A Electrocardiograph,

A Electromyography with data colletion
software for the analysis of muscular activity.

A Goniometers and data collection software for
the analysis of flexion, extension, and
rotation of body members,

A Heat stress monitors,

A Hand dynamometers

A Dosimeters for the evaluation of noise levels.

A Photometers for studies of illumination,
among many others.

A Handheld PC's with C4 Software for Time

Studyand Work Measurement.
Manufacturing Automation Lab

This teachingearning facility is the handsn-
laboratory for the Real Time Process Control
course. Students design, build, and control
scaled models, mainly emulating real
manufacturing operations. h& emphasis is in
the use of programmable logic controllers (PLC),
industrial sensors and actuators, pneumatics, and
computerbased human machine interfaces.

The lab counts with 20 workstations equipped
with all the necessary software and hardware.
The facility is available for demonstration and

custom trainings.
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Statistical Quality Control Lab

The lab is equipped with Statistical software for
data analysis, design of experiments, and
validation procedures. It can also provide hands
on demonstrationgor applied statistics courses
and for simulation courses.

Computing and Information Infrastructure

The Department of Industrial Engineering has a
modern computing and information technology
infrastructure. The computing infrastructure is
supported byVindows 2000 servers. There is a
WEB server dedicated to the development of
WEB-based applications. The other servers
support all existing software packages and
general applications.

The studentscount with a newly remodeled
computer center. The centeas 36 computers,
all connected to the Department's local area
network and to the Internet. It serves as a
general purpose computing facility and training
center. It provides printing and plotting
capabilities. The computer center is open seven
days aweek.

The graduate students have their own small
network of computers to carry out their research
work.  The Quality Control Lab has 25

computers, the Human Factors lab has 6
computers and the Manufacturing Automation
Lab has 22 computers.

The Departmenbf Industrial Engineering's web
page is located dittp://ininweb.uprm.edu. It

is a dynamic information system aimed to
provide the most upo-date information. The
site keeps a directory of faculty, staff, state
and alumni.

IE Learning is a Web based application
dedicated to support online teaching. This effort
started as a pilot project in 2000. During a
regular academic year, the system has supported
17 courses and 900 students. The system can be
reachedthrough the Department's web page.
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SPECIAL PROGRAMS

Several comprehensive programs on campus
have a special impact on research and education.

Puerto Rico Resource Center for Science and
Engineering

RCSE is a consortium of the major institutions
of higher education on the island, which includes
the University of Puerto RicdBystem Inter
American UniversitySystem,and thePontifical
Catholic University of
mission is to achieve excellence in science
technology engineering, and mamatics
(STEM) education in order to promote full
participation of Puerto Rican students in these
fields and to develop the human resources and
research base needed t
economic and technological development.
Created in 1980 with joinfunding from the
National Science Foundation and the University
of Puerto Rico, RCSE has been extremely
successful in pursuing its goals and has
experienced a sound and steadfast growth in the
scope of its programs.

The high level of success at RCSEinsgreat
part due to its development as a consortium
based on a collaborative network among major
institutions of higher education, while providing
access to a broad pool of resources by promoting
excellence. Its goals range from efforts to
improve sciencend mathematics cticula from
grades K1 2 in t he i sl
establishment of research and development
capability on the islandDue to the mult
institutional nature of its structure and
complexity of its goals, RCSE was established as
an adninistrative unit of the Univs i t yds Ce
Administration As a speciakntity which is not
identified with any particular academic program,
level or unit, the RCSE has effectively promoted
maximum collaboration among all institutions,
facilitating a gnergistic effect through the
improvement of $EM education on the island.
RCSE has acted as an intermediary among
consortium institutions, bringing them together

to identify major problems and needs ifEM
education and to develop innovative programs to
address these needs. Key academic and
administrative officials from all member
institutions participate actively in the planning
and implementation of the RCSE programs.
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Offices for RCSE are located on Rio Piedras and
Mayaguez Campuses.

Puerto Rico Transportation Technology
Transfer Center i Local Technical Assistance
Program: LTAP-FHWA

The Transportation Technology Transfer Center
that was created on April 1, 1986 in the Civil
Engineering and Surveying Department of the
University of Puerto Rico, lyagliez Campus as
part of the Federal Highway Administration
Rural Technical Assistance Program (RTAP)
thBt ue@Ph{:\s(i)zed. kt?chgicoa[ assiﬁt@ﬁgeE to SIocal
transportation officials Sin’ fural 'Sommannties.
With the approval of the Intermodal Surface
Transpetation Efficiency Act (ISTEA) in 1991,
the pogram was changed to the present Local
Technical Assistance Program (LTAP) and
inclugeﬁj tebnié:al :i\ssist?nﬁe to urban areas itcpS
an expar%ign of the network to 57 Tenfers %Vone
in each state, five in tribal communitiasd our
Center).

The PR LTAP Center originally was part of the
Region 1 of the Federal Highway Administration
geographical division that included the states
located in the Northeastern portion of the United
States. Since 1996, as part of the reorgawizati
of the Federal Highway Administration the
Center is part of the Southeastern region with the
states of Alabama, Florida, Georgia, Kentucky,
Mississippi, North Carolina, South Carolina, and
Tennessee. The Centers of this region
collaborate in organizingegional meeting and
confaences and in sharing technology transfer
matgieﬁs%aﬂdo in@t?uctor?sl.oAt trﬁehngtional level,
the LTAP Centers are coordinated by the Federal
Highway Administration with the assistance of
the American Public Works Association
Cl arin hPuse and the National Associaton of
rIlransportation Technology Transfer Centers. At
the local level, our Center receives assistance
and guidance from an Advisory Committee
consisting of members from the state
transportation department, agencies thkgal
with municipal problems and the Virgin Islands.
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Seminar Program

The principal activity of the Center is its seminar
program for local transportation officials from
the 78 municipalities in Puerto Rico, the Puerto
Rico Department of Transportatiomdxr Public
Works and the Virgin Islands Department of
Public Works. The annual program has included
at least 40 seminar days in Puerto Rico and 10
seminar days in the Virgin Islands. The level of
training and the selection of the instructor
depend upon #h topic and the audience to be
addressed but the Center assures the quality of
the information and the materials provided to the
participants.

The seminar program can be classified into two
major categories: technical seminars and
supporting tool relatedseminars.  Technical
related seminars correspond to topics of
technical nature related to transportation, such as
pavement dsign, pavement rehabilitation and
management, materials, drainage, highway
safety, traffic engineering and geographic
information systems. Supporting tool related
seminars include those that complement routine
transportation related activites such as
introduction to microcomgers, introduction to

spreadsheets and databases, basic management

concepts, ethics for engineers, basiatistics,
basic supervisory skills, tort liability and
guidelines in technical writing.

The seminars have been offered in several of the
municipalities in the Island including Ceiba,
Humacao, Mayaguez, Ponce and San Juan and in
the Virgin Islands specifally in St. Thomas and
St. Croix. The facilities of the College of
Engineers and Surveyors in Mayagiez, Ponce
and San Juan, Puerto Rico Department of
Transpetation and Public Works, Virgin Islands
Depatment of Public Works, and the University
of Virgin Islands have been used for the seminar
program in addition to the conference facilities
of the University of Puerto Rico at Mayaguez.

Many of the seminar topics have been accredited

by the College of Engineers and Surveyors for its
continuous education pgram.
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Newsletters El Puente

The Center publishes a bilingual newsletter

(Engli sh, Spani sh),
purpose of the
name i mplies, is to

of information between the Centemnd local
transportation officials and as a vehicle for
reader response. The current format of the
newletter keeps municipal and other
transportation officials informed about the latest
transportation  related technology in a
summarized and condensed format
Furthermore, it keeps the reader informed about
the latest technical publications and audisual
material available from the Center, and provides
the topics and dates of the training opportunities
sponsored by the Center.

Technical Library & Audiovis ual Material

The Center provides technology transfer
materials in the form of technical publications
and videotapes to municipalites or to

transportation officials when requested. In terms
of publications, the Center maintains a library of
technical reprts associated with the field of

transporétion. The library includes over 1,500

research reports,  technical magazines,
transportation and  highway engineering
textbooks, proceedings of transportation related
conferences, and catalogues of information
sewvices that assist in the acquisition of technical
information not available at the Center. This
library is complemented with the newsletters
received from the other LTAP Centers as well as
ChDés from the
(TRB), the Institute bTranspatation Engineers
(ITE) among others.

In terms of audievisual material, the Center has
developed a technical library that currently
consists of over 350 videotapes in VHS format.
The topics include administration and
management, asphalt, bridgeand structures,
design and agstruction, equipment and vehicles,
geotechnology, drainage, maintenance and
operation, pavements and traffic safety. The
Center also distributes, on a loan basis,
videotapes developed by the International Road
Federation @®F) and the Federal Highway
Administration (FHWA).

Graduate Catalogue 2@-2011

known
newsl etter
serve

as

as

Transportation

f



Special Programs

Information Service

The Center provides technical information
services to municipalities as requested using
uni versity
through its web pageyww.uprm.edu/prt2 The
information provided is in terms of advice,
guidance, oreferral to published materials, new
video releases associated with safety, drainage,
pavement maintenance, traffic congestion,
environmental issues associatedransportation
and other relevant areas associated to the built
transportation infastructure in Puerto Rico and
the US Virgin Hands. Telephone, letter and
electronic mail (email) will also be used to
handle any request. In certain cases, the régues
could be used to develop a seminar topic of
interest to other officials from the municipalities.

Special Projects

The Center participates in shderm projects to
complement its daily technology transfer
activities. These projects are of interestthie
municipalities. Puerto Rico DTPW, and the
Virgin Islands Ministry of Public Works. A
sample list of special projects that the Center has
participated are listed below:

A Development of microcomputer software
associated with transportation.

A Translation of technical material of
transportation related topics to Spanish.

A ldentification of municipalities needs related
to transportation.

A Development of guidelines for the
municipalities on how to prepare Request for
Proposal (RFP) related to public
transporation pojects.

A Translation and adaptation of Federal
guidelines related to different aspects of the
mass transportation program.

A Development of technical videos regarding
the proper use of asphalt, concrete and soils,
in road and bridge construction.

A Spaish translation of Standard Specifications
for Construction of Roads and Bridges on
Federal Highway Projects (F85).

A Development of technical guidelines for
traffic control in construction zones.
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A Participation in the Strategic Highway
Research Program KERP) Assessment
Project regarding the documentation of
successful stories associated to the

s t -Bifeftagrs af@e n t e ringplementtion of safety products in highway

construction zones, and the inventory of
existing pavement distresses.

A Surveys to determine the need of
municipalitieswith a population less than
50,000.

A American with Disabilities Act (ADA) and its
legal implications.

A Evaluation of existent transportation facilities
in municipalities with a population less than
50,000.

A Evaluation of marketing methods to promote
public transportation in municipalities with a
population less than 50,000.

Puerto Rico Strong Motion Program

The Puerto Rico Strong Motion Program
(PRSMP) has the mission to minimize the
fatalities and the economical losses during
moderate and high intensity gaguakes through
the seismic instrumentation and supporting
related research. The PRSMP has two main
divisions: the free field stations, and the seismic
instrumendgtion of structures. Regarding the free
field stations there are 90 strong motion stations
in the main island, surrounding islands (Mona,
Caja de Muerto, Culebra and Vieques) and
countries US Virgin Islands, British Virgin
Islands (BVI), and Dominican Republic. Nine
stations are contuous recording and sending the
data through Internet whilether 48 are modem
connected. In addition, there are seven continuos
recording collocated seismic stations where
accelerograph and broad band seismograph are
one beside the other. The program uses the
Antelope Network Administrator.

Regarding the instroentation of structures there
are two buildings, three dams and three bridges
instrumented in Puerto Rico. During the present
year four additional instrumented will be
instrumented; two dams, a building in
Mayaguez, and the airport control tower in BVI.
Strong Motion records are available upon
request.
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UPR Sea Grant College Program

Since 1980, the University of Puerto Rico Sea
Grant College Program has been working to
promote the conservation, sustainability and wise
use of the coastal and marine reses of Puerto
Rico and the U.S. Virgin Islands. This is one of
31 programs which conform the National Sea
Grant Program created in 1966 with the signing
of Public Law 89688, the National Sea Grant
and College Program Act. The aim of UPR Sea
Grant is tobetter inform public policy makers,
change resource user attitudes and practices,
develop educational curricula and promote
conservation and  sustainable  economic
development. The UPR Sea Grant program
achieves its mission through a multifaceted
approach with includes research, outreach and
formal (K-12) education programs.

UPR Sea Grant links the university setting,
which focuses on the development of theoretical
and applied research, with regional and national
agencies, and stakeholders producing a bette
understanding of marine technologies, seafood
production (including marine aquaculture),
coastal ecosystem health, and coastal economic
development (including human environmental
impact, and public safety). Sea Grant provides
research and educational pportunities to
graduate and undergraduate students of all fields
related to conservation of marine resources. The
information produced by research activities is
organized and disseminated through workshops
and activities developed by the Marine Outreach
Program and the education component of our
program.
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Publications

PUBLICATIONS

Atenea:

An academic journal published twice a year by
the College of Arts and Sciences containing
literary articles in Spanish and English.

Boletin de Avances Técnicos:

A free monthly mblication by the Technical
Information Center comprising titles and
abstracts of recently published articles and
documents which informing of new advances
and developments in the areas of engineering,
technology, and related fields.

Boletin Informativo de la Facultad de Artes y
Ciencias

The College of Arts and Sciences bulletin with
information related to faculty members,
departmental activities and achievements,
serving as a link between faculty and students.

Boletin Marino:

A monthly publicaéion of the Sea Grant Program
containing information about theprogram's
activities.

Boletines Técnicos:
A series of technical and informative bulletins

about research in agriculture and related areas
published by the Agricultural Experinten
Station.

The Caribbean Journal of Science:

A scientific journal published twice a year by the
College of Arts and Sciences highlighting
research work related to the Caribbean area.

Ceteris Paribus:

The Puerto Rico Economic Review

An academic joural of socioeconomic research
published twice a year by the Department of
Economics of the College of Arts and Sciences
focusing on the most recent research on the
socioeconomic aspects of Puerto Rico and the
Caribbean.

Journal of Agriculture of the University of
Puerto Rico: A scientific periodical published
two times a year by the Agricultural Experiment
Station including technical and scientific articles
related to the agriculture of Puerto Rico and the
Caribbean. The Journal of Agriculture of the
University of Puerto Rico is the only scientific
publication in Latin America which has been
publishedwithoutinterruption since 187.

Graduate Catalogue 2@-2011

Miscellaneous Publications:

The Cooperative Extension Service publishes
bulletins and leaflets of interest to farmers and
housekeepers about livestock, agriculture,
agricultural engineering, health and hygiene,
nutrition, child care, home economics, clothing
and textiles, 44 clubs and other subjects.

El Puente:

A bilingual newsletter (English/ Spanish) of the
Transportation Technology Transfer Center
published three times a year, serving as a bridge
of information with local transportation officials

in Puerto Rico and the US Virgin Islands and as
a vehicle for reader response consisting of brief
articles about the latest trsportatiorrelated
technology. Keeping abreast on the latest
technical publications and audiovisual materials
available, it provides a schedule of seminars and
workshops sponsored by the center as well as
web sites related to training in transportation.
An electronic version is available at

www.prt2.org

Revista Internacional de Desastres Naturales,
Accidentes e InfraestructuraCivil:

An international Spanish journal published twice
a year by the Department of Civilngineering
discussing areas of natural hazards, accidents and
civil infrastructure problems, as well as
fundamental and applied research case studies.
Papers submitted to the journal are considered
through a peereview process. Its editorial
boad is formed by researchers from Puerto Rico,
U.S., Latin America, and Spain.An electronic
version is available ahttp://academic.uprm.
edu//accei/

LACUEE: Latin American and Caribbean
Journal of Engineering Education: An
international ofline journal published twice a
year by the University of Puerto Rico
(Department of Civil Engineering and
Surveying) on behalf of the Latin American and
Caribbean Consortium of Engineering
Institutions.  The qurnal publishes original
contributions in two main areas of Engineering
Education: Teaching Strategies and Academic
Management, thus addressing problems of
teachers as well as students, and ofipdas as
well as administrators.
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COLLECTIONS

The Art Gallery located in the Carlos Chardén
Building of UPRM was inaugurated in 1959.
Works by both local and foreign artists are
frequently exhibited. The Department of
Humanities holds a permanent collection of
copies of some of the great paintings and
sculptues of the past.

A Natural History Collection located in Celis
Hall and collections in the Departments of
Geology and Marine Sciences serve as a nucleus
for an expanding museum in the near future.

The Geology Museumdisplays a collection of
fossils, mherals, and rocks, representative of the
Geology of Puerto Rico.The Planetarium and
the Astronomical Observatory located in the
Physics building, offer monthly evening show

The MAPR herbarium, founded in 1958,
includes about 30,000 specimens of véecu
plants, bryophytes, and fungi. Most of the
collections are from Puerto Rico, Cuba, and the
Dominican Republic; the herbarium is especially
rich in collections from wester Puerto Rico and
the islands of the Mona Passage (Desecheo,
Mona, and Monito). fie herbarium is located in
the Biology building and is open to the
university community and the general public.
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Academic Affairs

OFFICE OF THE DEAN OF
ACADEMIC AFFAIRS

The Office of the Dean of Academic Affairs is
responsible for coordinating and supervising all
acadent matters and activities of the four
academic colleges and the Division of
Continuing Education and Professional Studies.
These include graduate programs, academic
institutional research, continuing education
programs, and the professional enhancenoént
academicpersanel. The office is responsible for
the assessment, planning, and analysis of new
curriculum proposals or changes, updating these
curriculum innovations, and developing projects
for research that might contribute to academic
excellence.

Otha auxiliary services like the enforcement of
academic procedures and regulations are
provided to sustain an efficient teaching and
academic research system. The office also
maintains a link with other academic institutions
in Puerto Rico, the United Stateand other
countries in order to promote a dynamic
development with a global vision.

The Office of the Dean of Academic Affairs
supervises the following units and programs:

Admissiors Office

Center for Professional Enhancement

Department of Aerospaceusiies

Department of Military Sciences

Division of Continuing Education and

Professional Studies

Graduate Studies Office

¢ Institute for the Development of Online
Teaching and Learning

e Library System

e Registraro6s

Oof fice

Graduate Interdisciplinary Courses

INTD 6005 THE PRACTICE OF TEACHING IN
HIGHER EDUCATION Three credit hours. Three
hours of lecture per week.

Theoretical and practical issues regarding the
teaching process at the university level. Study of
the fundamentals of the teachilgg@rning praess
which includes: teaching and learning dhes,
instructional  objectives, teaching planning,
preparation, adaptation and use of educational
materials, strategies, methods and techniques for
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effective teaching; and fundamentals in testing,
evaluation, and assessment. All students are
required to demonstrate proficiency in the areas
studied by making a formal presentation.

INTD 6006. PROPOSAL AND THESIS
WRITING. One credit hour. One hour of lecture
per week.

Application of the principles of preciseclear,
concise, formal writing in the preparation of
research proposals, masters theses and doctoral
dissertations.

INTD 6015. COMPREHENSIVE EXAMINATION
PREPARATION Zero credit hours. Brequisite:
to be an Option Ill graduate student and have

compkted all the courses in hisggram.

Study period to prepare for the comprehensive
examination, which allows students to maintain
their regularstudent status.

INTD 6017. PHILOSOPHIC ASPECTS OF
TECHNOLOGICAL CHANGE. Three credit
hours. Three hours tdcture per week.

Study of nortechnical aspects of the design and
use of technologies with emphasis on the critical
analysis of the idea of progress. Consideration of
the political, cultural, and quality of life
implications of current technologicalndencies.

INTD 6995. INSTITUTIONAL COOP PLAN.
Zero to three credit hours. Six to ten weeksirdy
the summer or twelve to fifteen during the
semester, depending on the required duration of the
internship. Requisitesto be a regular graduate
student withfull admission. Cannot be a graduating
senior. Apply to the government agency, private
enterprise or foundation of his (her) choice, and
comply with the requisites established by it. Be
selected by the host gowement agency, private
enterprise or foundatn.

Work experience supervised and evaluated by a
faculty member in coordination with a gowarent
agency, private enterprise or foundation, according
to the student's academic background and work
requirements.




Academic Affairs

ADMISSION S OFFICE evaluation, techrlogy, and research. Its goal is
to create a community of wetirepared and

motivated individuals who will contribute to the

The Admissios Office fulfills these tasks: . NS
academi@xcellence of our institution.

1. Receives and processes all applications
according to eligibility criteria.

2. Provides orientation regarding eligibility
criteria.

3. Compiles, maintains, and updates statistical
data regarding admissions and serves as a
facilitator to theacademic community that
utilizes this information for tuition
evaluation and other procedures.

4. Enforces University admission regulations.

5. Serves as consultant to the Administrative
Board regarding admission indexes.

Services include annual orientatforior new
faculty and graduate teaching assistants, annual
trainings for graduate lab assistants, retreats to
recruit and develop interdisciplinary teams of
resource professors, and saars for faculty and
graduate students during the academic year. The
seminars, tailored to fit thea ud i e meeds,0 s
involve theory along with hanesn activities.
Services also include workshops for academic
management, videotaping of classes for -self
evaluation, educational research activities, and
individual assistance for departments and
faculty.

CENTER FOR PROFESSIONAL

ENHANCEMENT For more information call (787) 832040,
extensios 3829 or 3674, (787) 265829, Fax

The Center for Professional Enhancement (787) 8315249. Email: cep@uprm.edy.

(CEP) was established in July 1996 with  YRL htto//www.uprm.edu/cep
matching norrecurrent funds from the Central

Administration. The concept for the Center

originated in the Division of Continuing

Education and Professional Studieader the

Dean of Academic Affairs in coordination with

the Project Prd&xcellence in Teaching and

Learning (PEEA). The PEEA initiative arose

mainly from a resolution from the Parent séo
Association presented 9P RM6és Chimncel l or

1990.

CPE was created in 9%/ by the Administrative
Board, through Certification number 596, which
mandates teaching preparation workshops for all
faculty personnel dedicated to teaching and who
has been hired since August 1997.The
workshop consists of 29 contact hours which
every pofessor must comply with during the
first year of service. The professor6s
participation is kept on record and it is taken into
consideration for the various personnel actions at
the institutional level.

CPEbs mission is to expose faculty members to
diverse educational strategies in order to promote

academic excellence and ensure kighber

student performance. New faculty, permanent

faculty, librarians, counselors, graduate students,

and academic management personnel are all

considered part of the @G¢ er 6 s mi ssi on. The

Center covers all aspects of professional

development including teaching, learning,
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Academic Affairs

DEPARTMENT OF AEROSPACE
STUDIES

AIR FORCE ROTC
Objectives

The objectives of the Air Force ROTC program
at the Mayagiiez Campus of the University of
Puerto Rico are dsllows:

1. To identify, select, and motivate qualified
students who will participate in the
Program of Aerospace Studies.

2. To provide universitievel education that
will prepare students to be officers in the
United States AirForce.

3. To enhace students' basic appreciation of
and dedication to democratic principles.

4. To provide students with an understanding
of the Air Forceds
national interest of the United States.

5, To develop =each
leaderard manager.
6. To commission Second Lieutenants

dedicated to their tasks who willccept
responsibilities eagerly, think creatively,
and speak and write English fluently.

There are two types of Air Force ROTC
Programs offered at the Mayagiez Campug th
four-year program and the twgear program.
These programs are available to male and female
students. The fowyear program consists of the
Basic Course (General Military Course: GMC)
and the Advanced Course (Professional Officer
Course: POC). Each diiese courses lasts two
years. The Basic Course includes Aerospace
Studies 30048002 and Aerospace Studies 3011
3012. These courses provide two credit hours
per semester and are included in the general
graduation academic index. Students enrolled in
the Basic Course participate weeklydne and a
half hours of Leadership Laboratory (Corps
Training) in addition to the one hour of
classroom work. After completing the Basic
Course, students may request admission into the
Air Force ROTC Advanced Course, high
prepares them to be officers in the United States
Air Force. The Advanced Course consists of
Aerospace Studies 408002 and Aerospace
Studies 4014012, which provide the equivalent
of four credit hours per semester. The students
of the Advanced Qarse (POC) attend three
hours of class andne and a halfhours of
Leadership Laboratory (Supervision of Corps
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Training) weekly. These courses may be
considered as general electives for academic
credit up to a maximum of 12 credit hours.

Students enro#ld in the Air Force ROTC
Program receive all required textbooks,
uniforms, and equipment. Those students

enrolled in the POC receive starting monthly
stipendof $450. The tweyear program consists
of the POC only, and it is designed for those
students Wwo did not have the opportunity to
participate in the Basic Course (GMC). The
curriculum of the tweyear program is the same
as that of the fouyear POC program.
Althought, in order for a cadet to participate in
the twoyear program, they must have nadt
requirements prior to enrolling.

Field Training

Students in the fouyear program who apply for

r dhe fdvanged Coyrse (POE)atteng a fogek ¢

Field training Program at an Air Force base in

ast uddheth S duringpt@t ssrAmes befween their

second and third adamic years or before they
enter the POC. Students in the tyear
program have to atterglmilar field training for
six weeks as a prerequisite for entering the
Advanced Course. The major areas of study in
the Field Training Program include junior offic
training, aircraft and aircrew orientation, career
orientation, survival training, base functions and
Air Force environment, and physical training.
The major areas of study included in thix-
week Field Training Program are essentially the
same as thse in the fowweek Field Training
and in the General Military Course including
Corps Training. While in field training, the
cadets receive approximately $450 for the four
week program and $670 for theix-week
program. They are provided with transpdaaf
lodging, meals, medical services, uniforms and
equipment.

Organizations

Arnold Air Society: This student organization of
outstanding cadets has as its main goals
maintaining Air Force traditions and ideals and
sewving the cause of aerospace agézeitship.
The Society participates in many Air Force
promotional activities, service projects, and
social gatherings. Membership in this
organization is voluntary.

Silver Wings: This is the auxiliary unit of the
Arnold Air Society. It is composed ofledicated
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civilian or cadet students who are interested in
promoting the Air Force and the ROTC Program
on campus and in the community. These
individuals have a distinct uniform and take part
in many interesting activites and events,
including parades a@hbanquets. They act as

official hosts forall CadetCorps social activities.

Scholarships

The Air Force offers
degrees to outstanding students selected for
admission to either the fowyear or the tweyear
programs. Provied the minimum requirements
are maintained, these scholarships cover tuition,
laboratories, and books. Scholarship recipients
in the Aerospace Studies (AS) 100 class receive
a stipend of $00 per month, AS 200 scholarship
cadets receive $8 per month, AS300 cadets
receive 00 per month, and AS 400 cadets
receive $460 per month during the school year.

Advanced Course Requirements (POC)

In order to be admitted into the POC, a student
must satisfy the following requirements:

1. Be a United States citizen

2. Possess high moral standards

3. Be atleast 17 years old with
parent/legal guardian consent

4. Have two years of academic work
remaining before graduation

5. Satisfy Air Force medical examination
standards

6. Be interviewed and selected by a board
of Air Force officers

7. Successfully complete a foweek field
training course if a fouyear program
cadet; ssix-week field training course if
a twoyear program cadet

8. Pass the Air Force Officer Qualifying
Test

9. Be able to meet age limitations before

being commissioned

Demonstrate proficiency in the English

language through an interview

10.

Leadership Laboratory (Llab)

The first two years of the Leadership Laboratory
include studying Air Force protocol and
courtesies, drills and ceremonies, issuing
military commands, instrding, directing, and

evaluating the preceding skills, studying the
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aspects of an Air Force
and learning about areas of opportunities
available to commissioned officers. The last two
years of Llab consist of activities classified as
advanced leadership experiences. Timyplve
planningand controlling military activities of the
cadet corps; preparation and presentation of
briefings and other oral and written
communications; and providing interviews,
guidance, and information whichillvincrease

hhe Lnaerssahding, snotifation, amlgerformdncer 6 s
of other cadets.

FACULTY

LIEUTENANT COLONEL FRANCISCO A.
TORANO, Professor of Aerospace Studié4.B.A. in
Aviation, Embry Riddle Aeronautical University

CAPTAIN GLORIMAR RODRIGUEZ , Instructa
of Aerospace StudiesM.B.A., Nichols College,
Massachusetts

CAPTAIN JUAN G. GHERARDY, Instructor of

Aerospace Studie8.B.A., University of Texasit San
Antonio, Texas
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DEPARTMENT OF
MILITARY SCIENCE

US ARMY ROTC
Description Of Aims

Military science at the University of Puerto Rico

is presented under the provisions of the National
Act of June 3, 1916, as amended, which
established
(ROTC) Program at colleges and universities
throughout the United States

The mission of the US Army ROTC Program is
to obtain weleducated, commissioned officers
in sufficient numbers to meet Army
requirements. The objectives of the ROTC
Program are to attract, motivate, and prepare
selected students to serve as commissioned
officers in the regular Army, Army National
Guard, or the Army Reserve; to provide an
understanding of the fuathentals, concepts, and
principles of military science; to develop
leadership, managerial skills, basic professional
knowledge, and a strong sen of personal
integrity, honor, and individual esponsibility
among students in the Program; and to develop
an appreciation of the requirements for national
security. The Army ROTC Program draws upon
the many educational disciplines required for the
moden Army. It ensures that men and women
educated at a broad spectrum of institutions of
higher learning are commissioned annually in the
Army Officer Corps. In the uture, the Army
ROTC Program will continue to be the major
source of newly commissionedfifers for the
active Army and reserve comopents.

The Army ROTC offers college students a four
year program and a twgear advanced program.
The fouryear program consists of a twear
basic course (CIMI 303012, CIMI 3021
3022) and a twayear advaned course (CIMI
40114012, CIMI 40214022). Credits obtained
in these courses wild.l
general grade point average. Deans may
consider these courses as general electives for
academic credit by granting up to a maximum of
12 credi-hours.

The basic course is conducted on a voluntary
basis as an elective. Students may drop the
course at any time as they would any other
elective. Students must satisfactorily complete
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both years of studies in order to be eligible for
the advancedaurse. The advanced course is
optional and selective. The ROTC furnishes all
required uniforms and equipment for both basic
and advanced courses. All students that contract
with the ROTC with the intent of receiving a
commission as an officer will reaa from $300
$500 per month, depending on what year they
are in.

Students may qualify to enter the advanced
cUfsé Withaut” cdrfipleting hé basic course if
they have attended Basic Training in the past as
active duty soldiers or members of the National
Guad or Reserves. Students may also qualify to
enter the Advanced Course by attending a
summer camp offered by the ROTC called the
Leadership Training Course, or LTC. LTC is a
paid summer camp that trains the students in
basic military skills, and incursonobligation for
savice or commitment. Students may attend the
camp, and decide not to pursue ROTC if they
choose.

Students in the Advanced Course are required to
attend a paid summer camp known as the Leader
Development and Assessment Course (LDAC)
between their third and fourth years.

Students requesting admission to the advanced
course, senior division, are screened and tested
by the professor of Military Science (PMS).
These students must satisfy requirements
estdlished by the Department ofhé Army
before they are formally enrolled.

A. Basic Course Requirements:

1. Enrollment in a baccalaureate or graduate
degree program full time (12 credits or
more).

2. 2.00 GPA or better to enter second year of
basic course.

3. Enrollment in the ROTC Hjlish program
or satisfy the English requirement by
approving an examination.

English skills. ROTC will prepare cadets in
this area.

B. Advanced Course Requirements:

1. 2.00 GPA or better.
2. Be medkcally qualified (Medical exam
is free of charge).
3. Be a fulktime student (12 credits or
more).

Oafets Wiltnet fhil the thsiolirdeEfotabkbfu d e nt 0 s
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4. ScoreB0 or more on th€omprehension
Level Test (ECLT). *

5. Be classified as Junior in college
according to academic progress
standards. (negotiable)

* ROTC will prepare cadets for the English exam.

ROTC Scholarship Program

The Department of the Army grants scholarships
to selected outstanding students enrolled in the
ROTC Program. The scholarships, ranging from
two to five years, include full tuitionand
laboratory fees, approximatelyl 00 a year for
textbooks, and a living allowance of up t6@&00
per semester or $10,000r each academic year
that the scholarship is in effect. In addition,
ROTC scholarship students receive
approximately $30 for attending Leadership
Development andssessment Course

Organizations

Pershing Rifle Society: This military society
was organized at the University during the 1958
59 schoolyears It takes pride in its membership
and strives for leadership, sharpseseatness,
and individual and unit achievements. Its
members are carefully selected by a Board of
senior members. The Precision Drill Team is an
integral part of the Society. The Pershing Rifle
Society is recognized throughout the US as
Company P16 d the 16th Regiment.

Association of the United States Army (AUSA):
This Society, organized at the University in
1959 is open to all cadets. AUSA has assumed
the basic task of enhancing the public image of
the ROTC through civil activities and public
information campaigns. AUSA participates in
annual Blood and Cancer Fund Drives, high
school orientations, and other civic action
projects. The Sponsor Platoon is responsible for
civil activities, public information, and
recruiting. The Bulldog Platoon isesponsible
for operational plans and training. AUSA is
recognized throughout the US by the designation
of Bulldog Company.

C.I. Rangers: Founded in 1962, the C.I.
Rangers is a military society which develops
physical fithess and mental alertness, fsste
Afesprit de corpso
develops military skills and tactical expertise in
order to caonplement the tactical training and
leadership training offered by the ROTC

3C

among

Program. It improves leadership and
management abilities, as well as thagksh
language proficiency of its members insuring
their success in the ROTC Program, at Advanced
Camp, and as commissioned officers. It also
supports the ROTC program at detachment
ceremonies, demonstrations, and recruiting/
retention activities.

FACULTY

LIEUTENANT COLONEL JOSE PLAZA
Professor of Military SciengeM.A., 1995, American
International College, Massachusetts.

LIEUTENANT COLONEL (Ret) ISRAEL

REYES, Assistant Professor of Military Science
M.S., 1991, North Carolina State University, Mor
Carolina.

LIEUTENANT COLONEL (Ret) MILTON

PEREZ, Assistant Professor of Military Science
M.B.A., 2002, Touro International University,
California.

CAPTAIN PABLO SANCHEZ, Assistant Professor
of Military Science B.S., 2002, Int@merican
University, Aguadilla, P.R.

SGM WALDEMAR RODRIGUEZ , SeniorDrill
Instructor.

FELIX CHICO , Chief English Language Program
M.A., 1992, University of Puerto Rico, Rio Piedras.

MARIA DE LOURDES PEREZ , English Instructoy
M.A., 200, University of Puerto Rico, Mayagiiez.

al | ROTC cadet s,
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Continuing Education

DIVISION OF CONTINUING
EDUCATION AND
PROFESSIONAL STUDIES

History

The Division of Continuing Education and
Professional Studies was created during the
195859 academic year. It was established in
order to integrate within a unit several UPRM
prograns which were not administered jointly:
the summer program, the evening program and
the Saurday course program. The inclusion of
these three programs as a new academic unit has
served as basis for innovative and extended
services in noiraditional fiels.

Goals and Objectives

The goals of the Division of Continuing
Education and Professional Studies are to attend
the special educational needs at the university
level or those related to university watkat are

not presently addressed by traditiondflenngs

in order to foster a closemwllaboration between
theu ni v e r ghysical ang lBuman resources
and the communityos

Objectives:

1. To provide educational opportunities for the
adult working population and for adults who
have nterrupted their schooling.

2. To provide educational opportunities to
disadvantaged groups, minorities, and other
sectors of the community not benefiting from
traditional offerings.

3. To initiate educational programs and credit
courses in response to edticaal needghat
have not been fulfilled by traditional
offerings.

4. To create continuing education offerings for
professional groups.

5. To identify continuing education needs of the
community at large angrovide coursesand
educational experiences tieet these needs.

6. To provide thecommunity withinformation
and orientation services.

7. To develop awareness and sensitivity to the
needs of the community and undertake
initiatives to meet those needs.

The Division of Continuing Education and

Professional Studies addresses its goals and
objectives through various initiatives such as the
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creation of projects, educational offerings, and
programs which are transitory in nature and short
in duration.

At present, the work of the Division consists of
thefollowing programs:

1. Continuing Education Program
2. Special Training Programs

4. Community Services

5. Education Program

Education Program

Continuing Education is recognized as a growing
need for all adults. The Division offers
educational options on wkeays, evenings, and
Saturdays in order to enable working adults to
further their education. It also fulfills different
needs for children, adolescents, adults and
elderly interested in developing their knowledge,
talents, or abilities.

This nontraditional service offers continuing
education hours/credits required to renew
licenses and/or certifications pertaining to a
variety of professions and provides educational
alternatives in special areas such as business
applicat&®n
technical skills, arts, language, handicrafts, and
sports where professional and cultural growth
might occur independently of traditional degree
programs. Continuing Education embraces a
wide field of strategies to fulfill the teaching
learning procesat different stages in formal or
informal settings. It is offered through non
credit courses, seminars, workshops, or special
projects.

Special Training Programs

The Division of Continuing Education and
Professional  Studies  collaborates  with
community institutions, other departments and
campuses of the University of Puerto Rico in the
creation of these special training programs which
blend the traditional offerings at the University,
such as language, mathematics, and science
courses, with special insittion emphasizing
immediately marketable skills. Courses in these
programs do not carry college credits and cannot
be used to fulfill degree requirements. At the
completion of a program, however, a certificate
will be issued which might serve as credaisti
for the job market.
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Community Services

The Division of Continuing Education and
Professional Studies in association with civic and
professional groups offers educational services to
the community.

Community activities include conferences,
seminars  workshops, group  meetings,
continuing education courses, and skerm
special training sessions.

Education Program

The Education Program originated as an
extension program, providing courses for in

service teachers. Besides fulfilling this

continuirng education service to teachers in both
private and public schools systems, it includes a
nortdegree Teacher's Preparation Program for
regular students.

Goal of the Education Unit

The principal goal of the Education Unit, as
stated in Certifications NA&27 200304 and No.
47 200405 of the Board of Trustees of the
University of Puerto Rico, is to offer the
curricular sequence for teacher certification in
secondary education in accordance with the
norms and regulations of the Puerto Rico
Department of Edeation. Consistent with the

Universityés vision and

offers a sequence designed to update and
strengthen knowledge and skills of professional
educators, Certification No. 190 260Q of the
Board of Trustees of the University of Puerto
Rico.

The goal of the Teacher Preparation Program of
the Mayagiez Campus of the University of
Puerto Rico is to prepare professional educators
committed to new educational paradigms,
leaders in education with an inquisitive attitude,
creative and critidathinkers, with a mastery of
pedagogical and conceptual content in their
discipline. The program seeks to foster that the
candidate  develop  cognitive, affective,
psychomotor, research, technological and
communication skills. The intention is that the
canddate becomes a lifelong learner in order to
be a competent, effective teacher.

Vision of the Unit

In the context of the vision and mission of the
University of Puerto Rico at Mayaglez, the
Teacher Preparation Program aspires to develop
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subject matter gecialists who are active teachers
and lifelong learners that are highly capable,
effective, dedicated educators in their fields.

Mission of the Unit

The mission of the Mayaguez Campus Unit
reflects the mission of the University of Puerto
Ri co. Tshéssion s itat serve society by
preparing professional educators who are subject
matter specialists with dispositions of social,
cultural, humanistic sensibilites and ethical
values, who also possess competence, skills and
general knowledge, all of whichill allow them to

be highly effective teachers. The unit prepares
subject matter specialists as professional
educators, committed to vanguard educational
paradigms, with an inquisitive attitude, capable of
creative and critical thinking, and with magtef
pedagogical and conceptual knowledge in their
discipline.

TeacherPreparationProgram
in Secondary Education

This intensive training program is designed for
student s
College of Arts and Sciences or of Business
Administration. In addition to education
courses, the program includes observation and
practice in the classroom under the direct
supervision of experienced teachersand
unlvr%rlsn%( fsa(fmgln , t he program
The Education Program offethe sequence of
courses requiredytthe Department of Education
of Puerto Rico to obtain Certification as
Secondary Level Teacheln order to receive a
teaching licensestudentpresent evidence to the
Department of Education at the conclusion of the
Education Program. In addition, stdents must
approve the required teaching certification test
offered by the College Board.

Teacher Preparation Program - Division of
Continuing Education and Professional
Studies

Transition Point #1.:

Prospective candidates may enroll in the Teacher
Prepardon Program of the Division of
Continuing Education and Professional Studies
(DECEP, in Spanish) after completing a
bachelor's program or while pursuing a
bachelor's degree at URRayagliez. The
DECEP Teacher Preparation Program is not a
traditional univesity program. It is a curricular
sequence specifically defined and authorized by
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Certification #47 of the Board of Trustees of the
University of Puerto Rico to complement a
bachelor's program to prepare candidates to meet
the teacher certification requiremis established
by the Department of Education of Puerto Rico.
Prospective candidates who have completed a
bachelor's degree from the College of Arts and
Sciences or from the College of Business
Administration or from another institution can
apply for adnssion or readmission to UPR
Mayagiez through the Professional
Development option in the DECEP to complete a
curricular sequence in the Teacher Preparation
Program. Prospective candidates who are
pursuing a bachelor's program at URRyagliez

in the Colleg of Arts and Sciences or in the
College of Business Administration can apply
for the curricular sequence for the Teacher
Preparation Program. To be admitted to the
program applicants must have an overall grade
point average of 2.5, a grade point averaig2. 5

in the major, completed 6 credits from the
Foundations of Education (Human Growth and
Development I, Human Growth and
Development Il, Social Foundations of
Education, and Philosophical Foundations of
Education) with a grade point average of 2.5 or
better, passed a written essay (SEDeRe), and
successfully completed an interview with the
Teacher Preparation Program  Candidate
Assessment Committee. Note: members of the
general public may enroll in any of the four
Foundations of Education courses for
professional development.

Prospective candidates whose essays are not
satisfactory are advised to take the
communications courses or use the tutoring
services offered by the Editing and Writing
Center in the Department of Hispanic Studies.
These prospectiveandidates may repeat the
essay and reapply the following year.
Prospective candidates whose interviews are not
deemed as satisfactory to the Teacher
Preparation Program Candidate Assessment
Committee with regards to their disposition
towards teaching, arereferred to career
counseling. After counseling, prospective
candidates may reapply and request a new
interview in the following year.

Transition Point #2: Enrollment in Theory
and Methodology Course

To enroll in the Theory and Methodology course
canddates must have completed the four
Foundations of Education courses (Human
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Growth and Development I, Human Growth and
Development Il, Social Foundations of

Education, and Philosophical Foundations of
Education) with a grade point average of 2.5 or
better, scored 80% or higher on the course
rubrics for Social Foundations of Education and
Philosophical Foundations of Education, have at
least 18 credits in their major with grade point
averages of 2.5 or better overall and in their
major.

Transition Point #3: Entrance to Practicum

To enroll in the Teaching Practice course
candidates must have completed the Theory and
Methodology course with a grade of B or better.
They have to score 80% or higher on the
Educational Philosophy Essay Rubric and on the
evaluation of the Electronic Portfolio with the
Teacher Candidate Work Sample. They should also
have at least 21 credits in their major with grade
point averages of 2.5 or better overall and in their
major.

Transition Point #4: Program Completion
Candidates fulfill the requirements for the
Teacher Preparation Program in Secondary
Education when they complete 21 credits in core
courses in the teaching specialty and the 33
credits required by the Teacher Preparation
Program. The 33 credits include: 12 credits in
foundation of education courses; 3 credits in The
Use of Microcomputers in the Classroom; 3
credits in Nature and Needs of Exceptional
Learners; 3 credits in the history of Puerto Rico;
3 credits in the history of the United States; 3
credits in theory and metdology; and 6 credits

in student teaching. Candidates are advised to
take the PCMAS after completing their
methodology course.

In the StudenTeaching course the candidate
have to satisfactorily develop an Electronic
Portfolio with Teacher Candidate WorSample
(TCWS) that demonstrates the candidate's content
knowledge, applied knowledge of human
development and learning, sensibility to diversity,
pedagogical content knowledge skills and reflective
habits on the effectiveness of their practice. In the
TCWS the candidate has to include artifacts such as
lesson or unit plans, exams with their analysis, and
classroom management techniques. A systemic
assessment process database that addresses the
candidate's proficiencies is being designed by the
unit.




Office of Graduate Studies

FACULTY

CARMEN BELLIDO -RODRIGUEZ, Professor
Ph.D, 1997, University of Puerto Rico.

HERBERT BRAVO-GARCIA, Asiciate Professor,
M.S. Health Educatiqri986, Penn State University.

MOISES CAMACHO-GALV AN, Associate
Professor Ph.D, 1986, Florida State Uwneérsity.

DOLLY CLAUDIO -RODRIGUEZ, Assistant
Professor Ed.D, 2000, InterAmerican Unversity of
PuertoRico.

MIGUEL CRUZ -LOPEZ, AsciateProfesso,
Ph.D, 1979, Syracuse University, NY.

ROSA E. CRUZ-MUNIZ , Assistant ProfesspM.A.,
1971, University 6Puerto Rico.

EFRAIN GRACIA-PEREZ, Professor M.A., 1972,
Interamerican University of Puerto Rico; Juris Dogctor
1981, Catholic University of Puerto Rico.

ANA M. LEBR ON-TIRADO, Professor Ed.D,
1998, Interamerican University of Puerto Rico.

EDGAR R. LEON-AYALA , Assistant Professor
Ph.D., 1988, Michigan State University.

REBECA ORAMA -MELENDEZ , Assistant
Professor Ed.D., 2005, University of Puerto Rico, Rio
Piedras.

ANTONIO SANTOS-CABRERA, Professor
M.A.Ed., 1976, Interamerican University of Rt
Rico.

INSTITUTE FOR THE
DEVELOPMENT OF ONLINE
TEACHING AND LEARNING

IDEAL facilitates the integration of the Internet

and all related information and communication

technobgies to the teachinlgarning process.
From | DEALG s

technologies and not vieeersa. The Institute
provides faculty with individual consulting
and/or training on the use of WebCT; wedge

design and development of online courses.

IDEAL offers workshops and seminaabout the

development of learning environments on
cyberspace. For additional information access:

http://www.uprm.edu/ideal/index.htm
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perspective,
learning should guide the use of these new

OFFICE OF GRADUATE STUDIES

The graduate program at the Universf Puerto
Rico, Mayagliez Campus began in 1957,
prompted by the establishment of the Nuclear
Center and postgraduate programs in
Mathematics, Physics, and Nuclear Technology.
The graduate program in Chemistry was
established in 1960, followed by the Bigly and
Physics programs in 1962. Our first doctoral
program, in Marine Sciences, was established in
1972. Datoral programs in the fields of Civil
Engineering, Chemical Engineeringjpplied
Chemistry, and Computing and Information
Sciences and Engindeg have also been
established.Doctoral pograms in Mechanical
and Electrical Engineering are  under
consideration The Mayaguiez Campus currently
hosts 32 Masters ardoctoral programs.

According to Certification 09-09 of the
Mayagiiez Campus Acadentienate, this Office
supervises and enforces the rules and regulations
related to graduate studies. The Office deals
with three main areas: graduate admissions
assistantshipgnd active students. The Office is
directed by an Associate Dean of Academic
Affairs and Diretor of Graduate Studies, and an
Associate Diretor of Graduate Studies. The
Office is located aB03 Monzén Hall and can

be reachedy phoneat extension3442or 3598
They can also be reasthat their directnumber

787-265-3809 via Internet at
http://grad.uprm.edu or by email at
egraduados.uprm@upr.edu

teaching and
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Library System

LIBRARY SYSTEM

The Mayagiiez Campus General Library serves
the local campus community as lives residents

of Mayagiiez and nearby towns. It fully supports
UPRM educational and research mission and
objectives by providing adequate library and
information resources, facilities and services. It
consists of a main library and a special
departmentacollection

The main library has an area of approximately
124,335 square feet. It has a seating capacity of
774, 8 individual study rooms for graduate
students and facultyg study rooms for group
discussions andollaborative work, a computer
lab with 73 computers, an@® library instruction
classrooms. Also, it has a conference room and
two smaller meeting rooms.

In order to fulfill its mission, the library is
divided into two main areas: Technical
Services and Public Services.

Technical Servicesacquires and prepares library
resources including  selecting, ordering,
invoicing, bookkeeping, labeling, cataloging, and
classifying. Cataloging and classification are
done online through the Online Computer
Library Center (OCLC). This Area is
responsibldor Gift and Exchange Program and
the Preservation and Conservation Program. The
Library is an active member of LYRASIS.

Public Servicesprovide a wide array of access,
reference and instructional services to meet the
information needs of the campus aoomity and
visitors by providing general and specialized
reference services; collaborating with teaching
faculty in the provision of information literacy
instruction to students, and orienting individuals
to the library collections and resources. It
includes the following collections and
departments:

Alvarez Nazario Collection

Audiovisual Collection

Center for Technological Assistance
(CAT)

Center for the Development of Library
Research and Information Literacy
(CEDIBI)

Circulation/Reserve Collection
Interlibrary Loan Department

Marine Sciences Collection

> >

> > >
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Patent and Trademark Depository
Library (PTDL)

Puerto Rico Census Data Center
Puerto Rican CollectioManuel Maria
Sama y Auger

Reference/Documents Collection
Serials and Electronic Resources

> > > >

UPRM libray holdings include: 215,830
volumes; 5,259 journals; 263,982 microfiches;
12,719 microcards; 19,486 microfilms; 561,641
government documents; 949 films; 8,149 maps;
8,458 sound recordings; 606 musical scores; 375
sound magnetic tapes; 4,550 videocassgtte
5,109 CD/DVD; 3,648 theses; 7.5 million United
States patents, and 4 million United Stdtssied
trademarks.

The library is a selective depository for
publications of the U.S. Governmegumd one of
the coordinating agencies of the Puerto Rico
Census @ta Center under the Planning Board of
Puerto Rico. lalsoserves as depository for the
U.S. Bureau of Census publications. The
Library is member of the Patent and Trademark
Depository Library Program of the U.S. Patent
and Trademark Office since 1993t is one of
two libraries outside the United States that serves
the Caribbean and Latin America.

The General Library offers books, document and
journal loans, digital reserve, interlibrary loans,
traditional and virtual reference, photocopying,
accessd electronic journals, and online catalog
(http://www.unilib.uprm.edu). The library
maintains licenses for important online databases
such as |IEEE, JSTOR, ASFA, CRC,
Government Periodicals Index, and Science
Direct. A complete list of the databases pded

by vendors such as Ebsco, Proquest, Wilson and
Gale is available athttp://www.uprm.edu/

library/cre

In addition, the Library offers orientation, tours,
information literacy instructions sessions, and
credit couses. Faculty librarian teaches the
following credit courses: AGRO 40i%eminar

in Agronomy and Soils (Agronomy and Soils
Department), BIOL 305Bibliography and
Library Research in the Biological Sciences
(Biology Department), CISO 314Bibliography
andLibrary Research in Social Sciences (Social
Sciences Department). The Library also offers
an interdisciplinary course: INTD 3355
Research Methods in Libraries.
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Library System

The Library keeps its community informed

through various Web 2.0 tools such as blogs.

Further information about library services and
collections is available at:
http://www.uprm.edu/library You can also find
it in Facebook (Biblioteca UPRIayagliez)and
Twitter (BibliotecaUPRM)

GENERAL LIBRARY FAC ULTY

FRANCES ALVARADO -ALBERTORIO ,
Librarian 1, M.L.L.S., 2004, University of
PittsburghPennsylvania.

JAQUELINA E. ALVAREZ , Librarian I, M.L.I.S.,
1997, University of Wisconsin, Madison.

MARIA DEL C. AQUINO -RUIZ, Librarian I,
M.L.S., 1991, Universityof Puerto Rico, Rio Piedras
Campus.

MARIA VIRGEN BERR {OS-ALEJANDRO,
Librarian Ill, M.L.S., 1989, University of Puerto
Rico, Rio Piedras Campus.

CYNDIA CARABALLO RIVERA, Librarian I,
M.L.S., 1997 Interamerican University, San German.

CARMEN CEIDE -NIETO, Librarian Il, M.L.S.,
1990, Interamerican University, San German.

JORGE L. FRONTERA-RODRIGUEZ, Librarian 1V,
M.S.L.S., 1988, CatholidJniversity of America at
Washington, D.C.

ILEANA GUILFUCCI GONZALEZ , Librarian IlI,
M.L.I.S., 1992, InteramericaUniversity, San German.

FRANKLYN IRIZARRY -GONZALEZ,
Librarian IV, M.L.S., 1975, University of Puerto
Rico, Rio Piedras Campus; M.A. in Educational
Technology, 1982, New York University.

GLADYS E. LOPEZ SOTO, Librarian Il, M.L.S.,
2002,University of Perto Rico, Rio Piedras Campus.

RONALDO MARTINEZ -NAZARIO, Librarian 1V,
M.L.S.,1981, Indiana University at Bloomington.

ARLENE DEL C. MARTINEZ -RODRIGUEZ,
Librarian Ill, M.L.S., 1991, Interamerican University,
San German.

WANDA PEREZ-RIOS, Librarian Il, M.L.S., 1991,
University of Puerto Rico, Rio Piedras Campus.

LOURDES RIVERA-CRUZ, Librarian Ill, M.L.S.,
1990, University of Puerto Rico, Rio Piedras Campus.
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RALPH RIVERA -ZAYAS, Librarian Il, M.L.S.,
1989, Unversity of Kentucky, M.A., 1993, Univéys
of Kentucky.

GRISELL RODRIGUEZ -VELAZQUEZ , Librarian
I, M.L.LLS., 1996, University of Wisconsin at
Milwaukee.

NORMA I. SOJO-RAMOS, Librarian IV, M.S.L.S.,
1984, Florida Stat&niversity at Tallahassee.

EDITH M. TORRES-GRACIA, Librarian I,
M.B.A., 1988, Interamerican University, San German;
M.L.I.S., 1992, Long Island University, New York.

ELSIE TORRES-NEGRON, Librarian Ill, M.L.S.,
1986,University of Puerto Rico, Rio Piedras Campus.
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Registrarés Office

REGI STRAROGS OFFI CE

The Office of the Registrar providesformation

in an accurate manner with consistent quality
service that is responsive to the needs of the
university community.

The office has the responsibility of maintaining
academic records of studentgurrent and
former, graduate and undergraduate, ilevh
ensuring the privacy and security of those
records.

The office also provides registration services to
departments and students; records and reports
grades; certifies attendance, grade point averages
and degrees; issues transcripts, and schedules
final exams.

The Office of the Registrar seeks to provide the
highest quality services wusing innovative
procedures and advanced technology.

Confidentiality of Academic Records

The University of Puerto Rico, Mayaglez
Campus, fully complies with the provisioms

the Buckley Amendment (Family Educational
Rights and Privacy Act of 1974, as amended).
Thi s Act protects t he
educational records and
right to examine their own files. It also provides
guidelines for comcting the accuracy of the
information contained in those files through
informal and formal hearings. Students wishing
to do so may file complaints with the Family
Policy Compliance Office U.S. Department of
Education 600 Independence Avenue, S.W.
Washingon DC 202024605. Copies of the
institutional policy established by the University
of Puerto Rico in compliance with this Act may
be obtained from the Office of the Registrar.

Veteran Services Office

The Veteran Services Office serves veterans,
dependets of veterans, servicemen, and
servicewomen in matters pertaining to the
Veterans Administration such as: educational
benefits, registration, and studies at the
university. All beneficiaries must comply with

the norms established by this office.
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Academic Progress (applicable to veterans
and/or beneficiaries)

Veterans and/or beneficiaries should complete
their studies during the regular time allotted
(100%) as stated in the program curriculd.
they exceed the time allotted they lose eligibility
for the benefits of Veterans Programdhis
norm is not applicable to federal aids such as
Pell Grant or others where eligibility is
established by the institution and/or the
entity/agency granting the scholarship if the
recipients maintain the correspondesquisites.
Also students must maintain the minimum
average required (general and major average) as
established for each program in order to
graduate.

Repetition of courses (applicable to veterans
and/or beneficiaries)

The Veterans Administration (VA) ndy
approves payment for the repetition of a failing
grade such as "F"The VAdoes not approve
payment for  repeated courses  with
passinggrades, unless they are repeated in order
to comply with the requirements of the program
of study

cy of s
I t

riva tudent so
stab shes he studentsbo
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Activities and Services

OFFICE OF THE DEAN OF
STUDENTS

The Office of the Dean of Students assures and
maintains an optimal learning environment by
providing a variety of services and activities as
support systems for academic programs.
Students are urged to take full advantage of these
services and are encouraged to participate in
extracurricular activities which are designed to
enrich their personal development and academic
growth. The office is located in thBean of
Students building in room DE-1. For more
information contact Dr. Victor Berio Torresat
787-265-3862.

DEPARTMENT OF ATHLETIC
ACTIVITIES

Students are encouraged to participate in
organized sports and other recreational physical
activities sponsored by the Department of
Athletic Activities.

UPRM is a member of thPuerto Rico Inter-
University Athletic League (LAIPR) and fully
participates in a variety of intercollegiate sports.
It is also a corresponding member of the
National Collegiate  Athletic  Association
(NCAA). The InterUniversity Program offers
15 men's and 13 women&ports for students
who demonstrate superior athletic abilities.
Men's sports include baseball, basketball, cross
country, judo, soccer, softball, swimming, table
tennis, tennis, track and field, decathlon,
volleyball, weight lifting, wrestling, and
cheeleading. Women's sports include weight
lifting, basketball, crossountry, judo, softball,
swimming, table tennis, tennis, track and field,
heptathlon, volleyball, and cheerleading
Exhibition activities also include Tae Kwon Do
Chessbowlingandwore n 6 s .soccer

The Intramural Program provides activities
and competitions that take place mostly on
campus grounds. Students, faculty, and staff
participate in a wide variety of activities
including 3 on 3basketball, judo, soccer, indoor
soccer, softall, swimming, tennis, table tennis,
and tennis 4 on 4 volleyball, weight lifting,
wrestling 5 on 5 basketball, bowling, chess, and
empl oyeeds
in the Intramural Program may participate in the
Extramural Program and ogpete with other
universities and noenniversity groups.
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The Department of Athletic Activities allows the
use of campus athletic facilities and equipment in
support  of  recreational neamaditional
unorganized sports. Equipment and facilities are
avalable to students and to university sponsored
teams in their free time.

Athletic facilities include a gymnasium, a
coliseum, a 5@neter swimming pool, basketball,
volleyball, tennis and basketball courts, a
synthetic running track, a weightting
gymnasim, training and conditioning exercise
room, an athletic fieldfor soccer and tracka
lighted softball park, as well as judo and
wrestling areas. For more information contact
the Athletic Department at (78265-3866.

BAND AND ORCHESTRA

Students withmusical talent may join different
music groups such as the concert band, marching
band, corium canticusuniversity chorale, jazz
ensemble, string orchestrand Latin music
groups. Students interested in participating in
any of these groups are requitedperform in an
audition.

Groups are required to rehearse twicenmoreat
semesterto develop interpretive skills and
maintain an ample musical and artistic program.
The ensembles present a variety of concerts and
performances as representatives efuhiversity
also international performances, festivals and
competitions For more information contact:
BAND AND ORCHESTRA DEPARTMENTat
(787)265-3895.

So f. tStoudemtteamBour nament
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Activities and Services

DEPARTMENT OF COUNSELING

Counseling andand Psychological Servicese
offered to the students gbat they may achieve
better selunderstanding and make adequate
adjustment to university environment. Programs
and serviceare offered to diminish the negative
impact of everyday stress and to help students
cope with academic and environmental demands.

The Department of Counseling and
Psychological Services provides personal
counseling, career and life planning, testing, and
psychological services. Counselors assist
students with personal, educational, and career
development issues and concerns. Gelors
teach the freshman orientation course, UNIV
3005 Introduction to the University Way of Life,
during the first semester. Psychologists provide
individual therapy, crisis intervention,
workshops and lectures on personal, emotional,
and social growthopics. Workshops are offered
throughout the year to meet student needs.

Topics such as stress management, assertiveness,

personal and social growth, study skills, time
management, and decisiomaking are discussed.

A Freshman Orientation Week is offered a
week prior to the registration period for the first
semester. It is a campus wide activity in which
new studentseceive information about facilities,
academic programs, services, and student
organizations. It offers freshmen the opportunity
to meet faculty, staff, and other students.
Members of thePeer Counseling Program
work intensely during this week and throughout
the year in coordination with the Department of
Counseling assisting counselors with campus
tours, group guidance, open house, aadeer
days.

A Freshman Orientation Course is offered
during the first semester. It consists of a-one
hour lecture per week on diverse topics such as
academic regulations, study skills, career
planning, personal development, computer
literacy, and instittional resources. It has been
designed to enhance
and social integration.

For additional information contact:
Nidia S. Lopez, Ph.D, at (787) 2&864.
http://www.orientacion@uprm.edu
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COUNSELING AND PSYCHOLOGICAL
FACULTY

PROFESSIONAL COUNSELORS:

LISANDRA COLON -RIVERA, As®ciate Professor
(Counselor 1) M.A.M.C.R., 1994, University of
Puerto Rico at Rio Piedras.

OLGA COLLADO -ZAPATA, Professor(Counselor
IV), M.A.E., 1974, Interamerican University of Puerto
Rico at San German Campus.

TERESITA CRUZ-DIAZ, Associate Professor
(Counselor 111) M.A., 1974, University of Puerto Rico
at Rio Piedras.

IVONNE DOMINGUEZ -BIDOT, Professor
(Counselor 1V), M.A.E., 1983, Interamerican
University of Puerto Rico at San German Campus.

AGNES D. IRIZARRY -IRIZARRY, Professor
(Counselor IV) M.AE., 1978, Interamerican
University of Puerto Rico at San German Campus.

VILMA D. LOPEZ -MUNOZ, Professor (Counselor
IV) M.A.E., 1982, Interamerican University of Puerto
Rico at San German Campus.

EDWIN MORALES -TORO, Professor (Counselor
IV), M.A.E., 1977, Interamerican University of Puerto
Rico at San German Campus.

ROSA L. MONTALVO -VELEZ,
(Counselor V), M.AEE., 1985,
University at San German Campus.

Professor
Interamerican

GLORIA MUNIZ -CRUZ, Professor (Counselor
IV), M.S., 1979, University of Bridgeport.

NELSON PAGAN-SUAREZ, Instructor (Counselor
1), M.AEE., 1993, Pontificia Universidad Qdica de
Ponce.

DALILA ROD RIGUEZ-DIAZ, Professor
(Counselor V), M.AEE., 1981, Interamerican
University of Puerto Rico at San German Campus.

MADELINE J. RODRIGUEZ -VARGAS, Instructor
(Counselor 1) M.A.E., 2000, Interamerican University
of Puerto Rico at San German Campus.

col lIVSI\Q\IE l. R%éABéi-'IeOHRIEé grofe%s%ra demi

(Counselor 1V), M.A.E., 1979, Catholic University of
Puerto Rico.

PURA B. VICENTY -PAGAN, Professor (Counselor
IV), M.AM.C.R., 1987, University of Puerto Rico at
Rio Piedras.
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Financial Aid

PSYCHOLOGISTS:

ZAIDA M. CALDERON -FONTANES, Assciate
Professor (Psychologist III)M.S., 1988, Louisiana
State University at Natchitoches.

NIDIA S. LOPEZ -RODRIGUEZ, Professor
(Psychologist V) M.A., 1974, Interamerican
University of Puerto Rico at Ramey Campus, M.A.,
1982, University of Puerto Ricat Rio Piedras, Ph.D.,
1994, Carlos Albizu University (Centro Caribefio de
Estudios Postgraduados).

SHEILA MAESTRE -BONET, Assistant Professor
(Psychologist 11) P.R.D., 2005, Ponce School of
Medicine.

NORMA I. MORALES -CRUZ, Professor
(Psychologist V) Ph.D., 1993, University of
Missouri.

MARIA T. RODRIGUEZ -ROSARIO, Psychiatrist,
M.D., 1989, Escuela de Medicina San Juan Bautista.

SCOTT TSAI-ROQUE, Assistant Professor
(Psychologist 1), Ph.D., 2006, University of Puerto
Rico, Rio Piedras.

MIRIAM VELEZ -MORALES, Associate Professor

(Psychologist  1ll), M.A., 1994, Interamerican
University of Puerto Rico at San German Campus.
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FINANCIAL AID DEPARTMENT

The Department of Financial Aid administers
financial aid programs to assist students with
educationakxpenses. Even though costs at the
University are considered low, each vyear
approximately64% of the student body qualifies
for financial assistance. This assistance is
provided through Federal, state, institutional, and
private sources. These programslude grants
and scholarships which do not have to be repaid,
parttime employment for students who wish to
work, and loans that require repayment.

The philosophy followed in rendering financial
assistance is based on the principle that parents
are theones who are primarily responsible for
providing financial means to educate their
children. Students are also considered
responsible in helping finance their college
education through selelp which includes
resources from assets, earnings from work, and
loans to be repaid from future earnings.

The established requirements for financial

assistance are:

e US citizenship or eligible nonitizen

e Enrollmentin a degree or certificate
program

e Satisfactory status in Title IV Program

o Justified financial need §€ept for
unsubsidized Stafford Loans).

Financial need is determined by the difference
between the cost of education and the amount of
aid that parents and student can contribute. The
amount which a student may receive is
deter mi ned ac cdimancialmepd t o
and fund availability. In order to be considered
for all financial aid programs, students must
complete and submit once every academic year
the Application for Federal Student Aid, the
Institutional Application Form and all other
requireddocuments.

Financial Aid Programs

Grants and Scholarships

The Legislative Scholarship Programieceives
funds assigned by the Puerto Rico Legislature to
assist students with need and who also meet
specific academic criteria.
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Health Service

Private scholarships an@rants are received by
the University for student assistance which are
administered according to criteria and guidelines
specified by each donor.

Federal Work-Study Program

The Federal WorkStudy Programprovides on
campus  employment  opportunities  for
undergraduate and graduate students with
financial need.

Loans

Based on their determined financial need, the
Direct Loan Programallows undergaduate and
graduate students to borrow lomterest
federally subsidized funds. Students can also
obtain unsbsidized loans regardless of need.
Repayment begins six month after the student
graduates or ceases to be enrolled.

The Geer Loan Program is funded through a
private trust donation to the Mayagi€ampus.

It provides 5 percent interest loang fap to a
maximum yearly amount of $ 1,000 based on
financial need. Repgment begins 46 days after
the loan proceeds aresdursed.
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HEALTH SERVICES
DEPARTMENT

The Health Services Department offers primary
health care, anémergencyaid services free of
charge for all students. Among the services
provided are medical consultation, dental care,
emergency and shestay recuperation care,
ambulance services, clinical laboratory tests,
psychology sevice, counseling on addictioand

a health education progranirhe University of
Puerto Rico also offers a university health
insurance plan throughout a private provider for
students who are not cover by a private personal
insurance or a government health insurance.

These services are classified in two areas:
preventive medicine with emphasis on primary
and secondary prevention and therapeutic
medicine.  Preventive medicine pursues the
prevention, étection and screening The
medicine therapeutic coverntrol of medical
condtions for students that may need imniate
attention, observation or special care. Services
are offered during regular working hour, except
ambulance transportation service, which is
coordinated on after
university thru the municipal or state emergency
services.

All students entering the University for the first
time are required to complete and submit a
medical history form that includes a complete
physical examination and laboratory tests.
Evidence of immunizations is also required.
Failure to comply will resulin a medical hold
on reggtration.

Medical consultation and emergency services are
offered by general physicians and professional
nurses even in extended periods. These services
are offered during semesters from 7:30am to
8:00pm, Monday to Thursday affilom 7:30am

to 4:30pm on Friday. A clinical laboratory
complements these services during regular
working hours.

Dental services are offered to students by
appointments. Services include oral
examinations, Xays, prophylactic treatment,
control of infections and cavities, and orientation
on dental kgiene. Senior year students of the
School of Dentistry of the University of Puerto
Rico Health Science Campus provide primary
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Health Services

dental care under the supervision of the Health
Service Epartment dentists.

Psychological services are also part of the
services offered. This includes psychotherapy,
crisis  intervention, group therapy and
consultation to other health departmental
professionals. Workshops on various mental
health topics are also available.

The Stres Management Center offers services to
all the university community by previous
appointment. This center specialized in teaching
techniques such as music therapy, visualization
and direct relaxation. The psychologist
coordinates this service. The Ceritea practice
center for psychology students from the Social
Science Department.

Through a Health Promotion and Prevention
Program, individual and group orientations are
offered. = Some of the areas covered are:
nutrition, sexual health, eating disorders,
sexually transmitted diseases including AIDS,
alcohol and other drug abuse prevention,
counseling on addiction and referral. Secondary
prevention for chronic illness such as heart
diseases, diabetes, asthma and epilepsy, as well
as other health relatedess with emphasis in the
promotion of healthy lifestyles and health
maintenance are alspart of the program. A
resource library with printed health educational
and informatioal on material is available to the
university canmunity.

The University, throug a private company,
offers the students an insurance health plan in
order to provide more comprehensive health
services The plan is required, unless the student
provides evidence of other health insurance
coverage. Among the services covered by the
university plan are consultations to specialists,
X-rays and laboratory tests, hospital emergency
room care, hospitalization, surgical procedures,
maternity services including prenatal and
postnatal care. Health plan also offers options on
pharmacy, dental @hmajor medical services.

A Title X Family Planning Program offers

comprehensive sexual and reproductive health
services to all members of the university
community. This program offers evaluation and
medcal consultation, health and sexual health
educatbn, guidance in reference to abstinence,
natural family planning, referrals, PAP smears
tests and others tests for sexually transmitted
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diseases such as Chlamydia and HIV, as well as
education andhe availability of anticonceptive
methods supply. A gyneologist specialist
physician is part of this program.

A Traffic Safety Project sponsored by the Puerto
Rico Traffic Safety Commission offers
educational  and promotional activities
establishing traffic safety as part of a healthy
way of life among all rambers of the

community.

The Health Services Department considers social
health as a very important area to look after in a
university setting. Some of the actual health
issues such as alcohol and other substance abuse

are related to social health. Shinotivated the
devel opment of the project
Cueva del T -adtive socializatiom pr o
prevention project that offer social alternatives
develop and un by students where a positive,
creative and entertainmentenvironment is

present.

A Smoke Cessation Program is available to
student and university staff.

The department also sponsors three student
organizations that advocate healthy lifestyles
among the student community.

Access to Health Services and listings can be

obtained at ounomepagewww.uprm.edu/
medicall
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Housing

HOUSING OFFICE

The OffCampus Housing Department provides
services to students, faculty and staff seeking
nonuniversity owned housing. It maintains an
interactive hosing database search listing
private homeowner'sooms, efficiency, onéwo
bedroom apartments or houses and apartment to
share. Search can be done by several criteria
such as ownerdés name,
and rental range. Access to housingrigs can

be obtained at the websitezww.uprm.edu/
vivienda or http://vivienda.uprm.edu

The housing listing includes units availabterh
landlords registered with our site.
Accommodations are not inspected by the
University. Stdents must assume responsibility
for making a determination about the condition
of the housing and for getting a clear
understanding (preferably in the form af
written lease) of the terms and conditions under
which he or she will occupy the housing.
Because the available housing market changes
daily we cannot updated listings of housing for
distribution by mail or email nor can give
information of this typeover the telephone.
Howeveran Off-Campus Housing Guide can be
provided by mail upon request.

Other services include assistance with landlord
tenant questions and consumer general
information about leases, utilities, safety,
transportation, temporary hsing, finances and
child care. We also support the students
throughout the OffCampus living experience
providing counseling and referral in housing
related matters. The Housing Mediation
Services is an alternative resource which assists
in the resolutia of problems which may arise
between students, ldiords and roommates. For
more information contact (787) 83W40,
extensions 3894, 2078 omeail:
vivienda@uprm.edu
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PLACEMENT DEPARTMENT

The Pl acement Department6s
assist students in obtaining permanent, summer,

or temporary employment. Services provided

include arrangement of erampus interviews

with prospective employers, coordination of
employer preseations, and job referrals. The
Department offers seminars and workshops to

| fazilitediet jobo search, hrésume ipregarationy pnel

interviewing skills.

Once a year, the Placement Department
organizes and hosts an anndab Fair for local
companies and governmexttagencies. A library
containing information on companies which
recruit students is available for student use at the
Student Center, Office 508.

The department prepares an employment report
for each graduating class which lists the number
of students Wo find job placement or continue
their graduate studies in Puerto Rico and in the
United States. Students are advised to initiate
their job search as during freshmen year, since
this will increase their chances for obtaining
summer or cep employmentduring their
second or third year of studies.

ma
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Campus Safety

QUALITY OF LIFE OFFICE

The Quality of Life Office offers a wide variety
of services in order to promote a safe campus
environment and achieve the educational
objectives of this institution. This office
enmurages a safe and secure environment
through various activities each semester. It
sponsors peer education and support student
groups.

Proactive prevention programs are offered in
order to prevent campus crime, violence, sexual
assault, and the use amdbuse of alcohol and
other drugs, which may affect the quality of life
on campus. Further information about the
office, its services, and activities may be
obtained by calling 788324040, Extensions
3107, 5467, or atalidaddevida@uprm.edu
http://www.uprm.edu/cvida

CAMPUS SAFETY AND SECURITY

Emergency Numbers: Security Office (787)265
1785, Office of the Dean of Students (787)265
3862, Quality of Life Office (787)2655467,
Health Services (787) 268865, Counseling and
Guidance (787) 263864.

At UPRM, the safety and welleing of our
students, faculty, and staff is an important
priority.

UPRM6s wurban campus and
and have a relativelpw crime rate.

The University is required by federal law to
publish an annual security report containing
information with respect to campus security
policies and statistics on the incidence of certain
crimes on and around our campus.

FEDERAL CAMPUS SEX PREVENTION
LAW

The Department of Superior Education of the
United States of America established an order
that any educational institution that receives
federal funds must have open access to the
university community of the sex offenders

register.
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Thatdatabase contains public record information
of offenders classified as sexual predators and
sex aggressors under the law of Puerto Rico
known as Registration of Convicted Persons of
Sexual Crimes and Abuses Against Children
Law (Law No. 266 of September 2004).

This information would be available on the
website Quality of Life Office,
http://www.uprm.edu/cvida/ofensores.phpand
on the website of the Information System of
Criminal Justice,http://prcjisweb.gobieno.pr/
CjisServices/Forms/Registries/Reqistry266
TermsConditions.aspx

Statistics of Campus Crime Report:

ON-CAMPUS CRIME REPORT -2006-2008
REQUIRED BY THE PUBLIC LAW 101 -542
(STUDENT RIGHT TO K NOW AND
CAMPUS SECURITY ACT)

Criminal Offenses 2006 | 2007 | 2008
Murder/Negligent 0 0 0
Manslaughter
Non-Negligent 0 0 0
Manslaughter
Forcible Sex Offenses 0 0 0
(including forcible rape)

Non-forcible Sex Offenses| 0 0 0
Aggravated Assault 2 3 3
Robbery 0 1 1
Burglary 3 3 5
Motor Vehicle Theft 0 0 1
Arson 0 0 0
Disciplinary .

AdlidnsPudiBdlRetbri®| NS pre |safge
and/or Arrests for:

Liquor Law Violations 0 0 0
Drug Law Violations 0 0 0
lllegal Weapons

Possessions 0 0 0
lllegally Appropriated by 66 123 107
Force

Property Damage 50 43 66
Hate Crimes 0 0 0
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Social and Culttal Activities

STATE POLICE CRIME REPORT OF
CAMPUS ADJACENT AREAS
REQUIRED BY THE PUBLIC LAW 101 -542
(STUDENT RIGHT TO KNOW AND
CAMPUS SECURITY ACT)

Criminal Offenses 2006 2007 208
Murder/Negligent 0 2 1
Manslaughter
Non-Negligent 0 0 0
Manslaughter
Forcible Sex Offenses 0 0 0
(including forcible rape)

Non-forcible Sex Offenses 0 0 0
Aggravated Assault 3 10 10
Robbery 8 21 26
Burglary 31 102 130
Motor Vehicle Theft 19 11 23
Arson 0 0 4
Disciplinary

Actions/Judicial Referrals

and/or Arrests for:

Liquor Law Violations 4 26 23
Drug Law Violations 9 18 15
lllegal Weapons 0 0 0

Possessions

lllegally Appropriated by 120 295 389
Force

Property Damage 50 228 230
Hate Crimes 0 0 0
ADYACENT AREAS:

Paking Satellites Area
(Palacio de Recreacién y Deportes and Juan Rivero
Z00)
Ave. Pedro Albizu Campos
Barrio Dulces Labios
Barrio Paris
Bosque Street, West Side
Dr. Basora Street, West Side
Martinez Nadal Street
Mayaguez Town Center
Méndez Vigo Street (Darlington Building)
Morell Campos Street, West Side
Los Préceres Park
Urb. Ensanche Ramirez
Urb. La Riviera
Urb. Mayagtiez Terrace
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SOCIAL AND CULTURAL
ACTIVITIES

UPRM offers diverse social and cultural activities
such as pep rallies, concerts, shows, dances, plays,
films, presentations, tournaments, and exhibitions
by recognized artists and performing groups.

Although most activities are celebrated ompas,
universitysponsored activities are also offered at
municipal government facilities such as the Yagtiez
Theater, the Cultural Center, and the Municipal
Coliseum.  For additional information contact:
787-832-4040 ext. 3366.

STUDENT ORGANIZATIONS AND CLUBS

The University has over 100 recognized student
organkations and clubs which serve the various
needs and interests of students. These
organizations range from campus branches of
national organizations to local clubs and special
interest groups which provide an opportunity for
involvement in student recreatial activities,
community service, leadership and personal
development. For further information, contact
787-832-4040 ext. 3366, 3370.

STUDENT GOVERNANCE

The General Student Council, is composed of
representatives from each academic faculty elected
by the student body. Additional information
regarding the student council and its dtions may

be obtained at the General Student Council Office
located on the first floor of the Student Center or at
Extension 3409.




Student Center

STUDENT CENTER

The Student Centect onst it utes
community center and it is open to students,
faculty, staff, alumni, and visitors everyday.
Services are available from 7:00 am to 12:00
midnight, Monday to Thursday, Friday until
4:00pm and from#:00pm to 12:00 midnight on
Sundayand most holidays. It is a focal point for
cultural, social, and recreational activities while
providing study areas for students. It also houses
a Computer Center offering computer facilities
and free printer during the Student Center
operating hours We also provide free wireless
connection throughout the building to our
network and the WWW.

Several departments under the Office of the
Dean of Students are located in the Center, the
offices of Campus Housing, Placement, Social
and Cultural Activites, and the Student
Exchange Program/ International Student
Service.

Other offices located in the Student Center
include the General Student Council Office, the
Graphic Arts Workshop and Art Gallegnd the
Book Store located in the first floor

The Sudent Center also houses snack bar, game
room, anda branch of a local bank, Banco
Popular Further information may be obtained
from: José Figuerga Student Center
Administrator at jofigue@caribe.net or at
extensim 2287.
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STUDENT EXCHANGE
PROGRAMS AND

t h eINTERNARIONALISTOBENT

SERVICES

The Mayaguiez Campus is an active member of
the National Student Exchange Consortium, the
International Student Exchange Program and
Global Engineering Education Exchange.
Exchangeprograms offer excellent opportunities
to explore academic, social, and cultural settings.

The National Student Exchangeoffers students
the opportunity to attend and study at another
college or university in the United States and its
territories.

WWW.Nse.org

The International Student Exchange Program
offers students the opportunity to study,
experience and learn from exposure to different
regional, cultural, and ethnic perspectives and to
broaden their educational background. A
qualified, fulHtime undergraduate student may
participate in the exchange program for an entire
academic year and live in one 89 countries.

wWww.isep.org

The Global Engineering Education Exchange

is an international program designed specifically
for engineering students. More than 50
universities are currently participating in ovet 1
countries around the world.

www.iie.org/pgms/globaé3

The Exchange Program office provides
orientation services to students from other
countries as they become acquainted with
registration procedures, educational facilities,
and student services. Informationdfered in
areas of immigration, financial assistance,
foreign embassies located in Puerto Rico,
programs sponsored by international agencies,
and housing. The office works closely with the
academic community, the administration, and the
local community.

For more information visit Office 510 at the
Student Center.
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Other Services

OTHER SERVICES

Alumni

The Alumni Office is engaged in activities
designed to strengthen relations between UPRM
and its graduates. This office supports and
works in close coordination withthe Alumni

Association by encouraging membership,
se&king donations, and organizing the annual
homecoming. For additional information access
the web site http://www.uprm.edu/egresados/.

Bookstore

UPRM Bookstore is located at the Campus
Student Center 0 the first floor and provides
ongoing service Mondays through Fridays from
7:00 AM to 4:00 PM. Recent restructuring of
services that were traditionally offered, allow us
to provide our campus community bookstore
supplies, textbooks, office and school glips,
university logo souvenirs and personal care
supplies. Additional information available at
http://www.uprm.edu/decadmi/libreria/librecoleg
ial.php Please contact us atlperez@uprm.edu
or call 7872653885, 7878324040 Exts. 2294
or 3885, 787834-8290 (fax).

Campus Dorms

An in-Campus accommodation for our athletes is
provided through the University Enterprises
Department.  UPRM Athletesresidence is
located at Building A and provides our students
with the following services and amenities:
laundromat, vending machines, commge
kitchen and study area.

Computer Center

The Campus Computer Cent&s part of the
Chancel | or bislocdded fom thee first
floor of the Luis Monzén Building. It operates
24 hours a day, every day of the year. It
provides operator assistance 18 hours daily while
serving the academic and administrative
community in instruction and research. The
principal academic and administrative computer
facility consists of eHP ALPHA and Sun Sparc
Servers.

The institutional networkRUMNET (Recinto
Universitario de Mayagliez Network) is the most
valuable resource supported by the Center. With
a strong fiber opticrifrastructure interconnecting

Graduate Catalogue 2@-2011

over 40 buildings throughout the campus, it is
part of the Internet 2 project with an OC3 to
connect UPRM to the outside world. The
Computer Center also supports the most widely
deployed wireless network for academic
purposesin Puerto Rico. The UPRM Wireless

Network covers more timaseventyfive percent

of the campus. The university community can
access information resources, including Internet
access wirelessly from anywhere, anytime.

Computing services for the academammunity

are offered through the User Support Office of
the Computer Center in the Monzoén Building.
Consulting and training services, preparation of
user guides and manuals plus the operation of the
public computer facilities, and computer
equipment maimnance and repair services are
provided.

The use of computer facilities on campus is free
of charge. The University covers the operational
expenses of these facilities.

Several academic departments operate their own
computer laboratories. Some fitgds have
specialized hardware or software so their use is
restricted to students who enroll in certain
courses or who engage in research. Most
departmental laboratories are open to the general
campus population.

Dining

Food service is provided in o@afeteria which

is conveniently located in the Student Center.
Ongoing service is provided in specific time
slots separately at our main dining room and
snack bar. Mondays through Thursdays from
6:30 AM to 8:00 PM, our main dining room will
serve breakfst, lunch and dinner. Food service
on Fridays will run up to 3:00 PM. Snack bar
service will be available Mondays through
Eridays from 7:00 AM until 3:00 PM.

Press and Publications

The Press Office is the link between the university
community as welas local and international media.
Press releases and articles regularly published in

daily and weekly newspapers and internal
publications such as

Gacet a Col egi al , o and
(www.uprm.edy, keep the general public

informed of UPRM’s main events. Radio and T.V.
announcements are also prepared by the Press
Office.
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Fees

FEES AND EXPENSES

The following fees, prescribed by the university

are tentative for new students and transfers for
2009-2010 and are subject to change at the

discretion of trustees. University charges such as
tuition and fees are due and payable in full by the
date announced before the beginning of each
term.

Students who studied previously in the UPR
system  should rew the  previous
undergraduate catalogue to know their
corresponding tuition fees.

TUITION

For U.S.A.citizen'sresidents of Puerto Rico:

$127 per credit for students enrolled in graduate
programs plus applicable regular or
special fees,

$67 for studems enrolled in thesis only

For U.S.A. citizens nomesidents of Puerto

Rico: Same tuition as resident students, plus

an additional sum equivalent to what a Puerto

Rican student would have to pay in the public

university of their state of origin.

They also pay the applicable regular or special
fees.

For foreign students:
$5891 per year for students enrolled in
graduate programs, plus applicable
regular or special fees.
Visiting students:
$67 per graduate course plus 31
maintenance fee foeach academic

session.

REGULAR FEES

Application for admission $20
Graduation fee $27
Application for transfer to a

different program $20
Application for readmission $33
Late registration fee $13
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Academic transcript of credits (per copy)1.35

Duplicate of admission letter,
class ticket or schedule cafger copy) $1.35

Identification card $5

Letter of recommendation of the
Dean of Students $5

SPECIAL FEES

Laboratories fees (per laboratory

course) $33
Maintenance fe (per registration
period) $47
Annual BasidMedical Insurance $823¢
Annual Basic Medical Insurance
including pharmacy $1,976

Annual basic medical insurance
including pharmacy and dental charge® 287
Annual basic medical insance
including pharmacy, dental and
major medical charges
Technology Fee

$2,297
$25

* Subject to yearly changes pending insurance
companyds contract

REGULATIONS

Date for Payment of Fees:All general student
fees for eaclsemester are paid in advance on the
corresponding registration day.

Deferred Payment of Fees As a general rule,
no deferred payment of fees is granted.
However, in very exceptional cases, the Dean of
Students is authorized to grant an extension of
time, which cannot be beyond thirty days before
the end of the course. In those exceptional cases,
a student must apply for deferred payment of
fees prior to the registration day with ample time
so that the merits of the application can be
evaluated. On theegistration day, students to
whom deferred panent of fees is granted must
pay at leasB83% of thetuition feesand 100% of
the applicable special feed'he balance must be
paid at least 30 days before the last day of
classes of the semester. Studente Vi to pay
accordingly must pay a lattee of $3.00 per
credit.

Students who fail to settle their accounts with the
university 30 days before the last day of classes
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Fees

every semester or the specified date for each
Summer Session will receive no creftiit their
work, nor will the Registrar release any
transcript of record or other official documents
until all outstanding fees and charges have been
paid. All fees must be paid in United States
currency, certified check, or postal money orders
made out foithe exact amount to the bersity

of Puerto Rico.

REIMBURSEMENTS

Fees Students who drop out of the University
of Puerto Rico, Mayaguez Campus, within the
first two weeks of any semester, or the first week
of the Summer Session, are entitled to a 80 p
cent refund of tuition feesxcluding special fees
The application for reimbursement must be
approved by the corresponding Dean and the
Registrar, and filed in the Treasurer's Office
within five days following the date of approval.
No refunds are adwed theeafter.

Visitors and students forced to withdraw for
disciplinary reasons are not entitled to a refund
of fees.

The Medical Services fee, the transfer and

readmission fees, the construction fee, laboratory
fee and late registration fees are reftindable.
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RETURN OF UNIVERSITY PRO PERTY

Before leaving the university, the student must
return, in good condition, all ROTC and
AFROTC property and any other university
properties that he or she may have used during
the year. The ROTC and AFROTC peoty
custodians will send a written notice to all
students who do not return property. If the
property is not returned within 30 days of
notification, the individual's name will be
forwarded to the Regrar. The value of any
property that has been lostiamaged or not
returned will be deducted from the total of his or
her deposits.

The University will retain all fees and deposits
not claimed by the end of the second semester of
the academic year following payment. All books
and/or library materials shd be returned to the
Library. If any of these materials are overdue,
fines should also be paid. Failure to comply with
these regulations will cause the student to be
included in the Finance Department Debtor's
List.




Academic Information

ACADEMIC INFO RMATION

GRADUATE STUDIES PROGRAMS
AT UPRM

UPRM offers graduate programs tHatd to the
degrees of Master of Arts, Master of Business
Administration, Master of Engineering, Master
of Science, and Doctor of Philosophy. The
departments and programs of study are as
follows:

Master of Arts
in Hispanic Studies English Education and
Physical Education

Master of Business Administration

in Human Resources, Industrial Management,
andFinance besides a general option.

Master of Engineering
in Chemical, Civil, Computer, Electrigal
Industrial, and Mechanical Engineering.

Master of Science

in  Agricultural  Economics,  Agricultural
Education, Agricultural Extension,Agronomy,
Animal Industry, Crop Protection, Food Science
and Technology, Horticulture, and Soil Study

in Biology, Ctemistry, Geology, Marine
SciencesMathematicsand Physics
in Chemical, Civil, Computer, Electrical,

Industrial, and Mechanical Engineering.

Doctor of Philosophy

in Marine Sciences, Applied Chemistry,
Chemical Engineering, Civil Engineeringynd
Computig and Information Sciences and
Engineering.

A Master of Science degree in Nursing is
available through a consortium with the School
of Medical Sciences of the University of Puerto
Rico.
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PHILOSOPHY AND OBJETIVES

The fundamental objective of the grade
programs at UPRM is to develop in the graduate
student a mastering knowledge of a particular
field of study and of the resources and
techniques which will enable each student to
carry out independent and professional work or
research in the arts, scws, engineering or
technology Since the graduateprogramsare
primarily responsible for the education of future
college and universityprofessors all graduate
programs stress the importance of attaining a
high level of scholarship.

Additional objecties of the programs are:

1. To extend the boundaries of knowledge
through research which contribgtéo the
development of the student, the university,
and the social and technological community

2. To preserve, acquire and transmit
knowledge to successive geatons

3. To serve as a focus for research and teaching
in the Caribbean, with the recognition of
Puerto Rico's unique position as a crossroad
of the Americas.

Graduate Sudies Organization

Graduate tidies at the Mayaglez campus are
organized arounfbur basic units:

Office of Graduate Studies

Graduate Council

Departmental Graduate Committee
Student's Graduate Comiteie

The functions and responsibilities of these units
are ascribed below.

Office of Graduate Studies

The Office of Graduate Stigbs is an academic
and administrative unit within the Destip of
Academic Affairs. The officeoversees all
academic and administrative regulations at the
graduate level, coordinates graduate activities,
and insures that proper guidance is provided to
all academic units which offer graduate
programsandto related units.

The Director of Graduate Studies, who is also an
Associate Dean of Academic Affairs, chairs this
office. An Associate Director collaboratesah
duties assigned by the Director.
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Academidnformation

In addition to the usual administrative duties, the
Director presides over the Graduate Council,
schedules finaldissertation, thesis or project
examinations, and participates in such exams
personally or through the designation of a
representative.

The Graduate Council

The Graduate Council is composed of
representatives from all academic units which
offer graduate programs. The Council nsists

of the Director and Associate Director of
Graduate Studies, the Dean (or esgntative) of
each collge sponsdng graduate programs
representative of each Departmental Graduate
Committee and a representative of the graduate
students of each college.

The Council acts as an advisory board to the
Office of Graduate Studies. Its main duties
include:

e Serve asdrum for the discussion of all
matters pertaining to graduate studies

e Make recommendations on the
administration and regulations involving
graduate stiies

e Evaluate and decide on regulations which
a department submits for its own program.

e FEvaluate and e&kide on those
administrative and academic decisions of
its jurisdiction.

The Departmental Graduate Committee

The Departmental Graduate Committee consists
of at least three members, including the Director
of the Department, who usually presides Ih
multidisciplinary ~ programs, it  includes
representation from eacleghrtment involved

The functions and
committee include:

responsibilities of the

e Formulation of complementary
regulations

e Evaluation of applications for
admission, readmssion, and transfer

e Accreditation of courses taken in other
institutions or prior to admission to the
Mayaguez Campus

e Preparation of qualifying and
comprehensive examinations with the
assistance of qualified faculty
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e Promotion and periodic evaluation of
graduate prgrams

The Student's Graduate Committee

The committee consists of threefive members

in Master's prograsiand fourto six members in
Doctoral programm  The chairperson of the
department appoints the student's committee
consideri ng dreste and thasedaf n t
the faculty. The committee is presided by the
student's thesis advisor.

This committee is responsible for:

e Preparing or changing the student's plan
of study

¢ Revising and approving the student's
dissertation, thesis, or project preab

¢ Directing studies and research until the
student completethe degree

¢ Revising and approving the dissertation,
thesis, or project report and its oral
defense (ifncluded in the student's
program)

The Graduate Advisor

The student's graduate adwismust hold an
academic degree equal to or higher than the
degreesought by the student. The graduate
advisor ‘s responsibilities include:

¢ Informing the student of regulations and
procedures related to graduate studies

e Overseeing, in consultation withe
studenand t he studteent 6s
preparation of the studéntlan of study

¢ Revising and approving the dissertation,
thesis, or project proposal, and
recommending changes

e Meeting regularly with the student to
evaluate academic progressearch
and/or project development

¢ Providing adequate resources to carry out
research

¢ Verifying that other members of the
graduate committee collaborate
efficiently.
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Academic Informatio

The Representative of Graduate Studies

The representative of graduate studies is a
professor or professional who represents the
Director of Graduate Studies in the oral
examination of the dissertation, thesis, or project
report. This persorgannotbelong tothe same
department orsame program of study asthe
student's and could include ay qualified
member from the community. The
representative oversees the examination of the
disserétion, thesis, or project report amtsures
that it takes place according to regulations. The
representative participates in the administration,
evaluationand decisions concerning the exam,
and makes corrections and changesniprove
thefinal document.

Application Procedure

A candidate for admission to graduate studies
must file an appliaion online with the Office of
Graduate  Studies. Three letters f o
recommendationpne official transcript of the
student 6s
of higher education teended, a certificate of
conductand the application fee complete the
application. All credentials should be sent to:
Director, Office of Graduate Studies, P.O. Box
9000, University of Puerto RicoMayaglez
Campus, Mayaguez, Puerto Rico 006&D00.
Applications should be completed before
February 15for admission in the first semester,
and beforeSeptember 15or admission in the
secondsemeter, although applications are also
accepted for some additional time with a late fee

Admission

Admission to graduate studies requires the
favorable recommendation of the Departmental
Graduate Committee. The department forwards
its recommendatio to the Director of the Office
of Graduate Studies for final action.

Academic Requirements

General requirements for admission to graduate
studies include

1. Holding a bachelor's degree from the
University of Puerto Rico or an equivalent
degree from aaccredited instittion.

2. Having a working knowledge of Spanish and
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English, as determined by the corresponding
academic program.
3. Satisfying one of the following academic
index requirements:
(a) a minimum graduation 2.50 GPA
(b) a minimum 3.00 GPAIn the area of
specialization
(c) successfully completea minimum of 60
credit hours during the last five
semesters of the bachelor's program with
a 3.00 GPA or better
4. Satisfying all departmeat requirements,
which may include, but are not limited to,
holding a bachelor's degree in an area of
specialization, having a grade point average
higher than 3.00, and havinguccessfully
completedcourses in specific subjectalong
with the required exams such as GRE,
TOEFL, EXADEP, etc.

Detailed regulations ra available in the
departmental sections of this catalogue.

Applicants who do not meet the academic index
requirements listed under (3) above, but who

a from @\enmy ingtitutiore ¢ o &

have practiced their profession for a minimum of
three years, may be considered for regular
admission if they obtain admission as a
professional  improvement student and
successfully completewith at least a  3.00
G.P.A., a minimum of nine credits in advanced
undergraduate and/or graduate courses during the
first three semesters following admission. tdp
twelve creditssuccessfully completednder this
provision may be creditedwards a degree if the
applicant is admitted as a graduate student.

Meeting the above requirements does not
automatically grant admission. Candidates are
selected on a compttie basis from among
those whaapply andsatisfy the requirements.

Readmissionand Transfer

Students who have voluntarily interrupted their
studies and desire to continue at a later date must
apply for readmission The student will pay a
nonrefundable fee of US $35.70 (late:
US$52.20).

Students in good standing (with a GPA of at
least 3.00) are eligible to apply foransferto
another department or program within the
Mayaguez Campus. The student will pay a-non
refundable fee of US $22.70 (late: $32.70).
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Academidnformation

In both cases, the application must be filed at the  Academic Load

Registrarbés Office before the deadline established
in the official academic calendar. The A Regular or Full-time studentis one who takes
department  director will send his/her at least nine advanced undergraduate or graduate
recommendation to the director of graduate  credits per semester,ncluding deficiency

studies for final actin. The allowable time courses, andvho is registered for dissertation,

periods for completing the studies shall be as thesis, or project, or who participates in the
stipulated in the AcademOOPPmenateds Certification
09-09.

An Irregular or Part-time studentis one who

STUDENT CLASSIFICATION does not meet the academic load requirements of
a regular student.
Graduate students at UPRM are classified
according to
e admission status
e academic load
e academic status

Academic Status

A studenton Probation is one whosegrade
point averagedrops below 3.00 or receives
nonsatisfactory (NS) grade fodissertation,

Admission Status thesis research, orgect Increasing the grade

. o point averageto 3.00 or aboveor receiving a
A student inFull Standing is one who at the satisfactory (S) grade in research or project,
time of admission satisfies all requirements and o movesthe mobation status. Probation for a
is admitted unconditionally. third time will leadto academic dismissal from

) . . graduate tudies Dismissedstudents may apply
A student inConditional Standing is one who for a second and final admission to graduate
at the time of admission satisfies all studies after one year of suspension.
requirements except for semdeficiencies in
undegraduate coursequp to four maximum) A student inGood Standingis one who is at

Full-standing status can be granted if the student probation.
successfully removes ttaeficiencies within the
first two years of study. Courses with
deficienciesmust bepassedvith a grade of C or GRADES
beter while maintaining a grade point average of

3.00 or better in the deficiencies. The Grading Systemis as follows: A, excellent;

B, satisfactory; C, approved; D or F, failed; W,
authorized withdrawal; |, incomplete (does not
carry a provisional grade); S, satisfactory; NS,
not satisfactory. Incompletes must bemoved
during the term following the one in which the
course was registered; otlhdse an F will be
posted. The Academic Index or grade point
average is computed as a weighted average (by
credit) using these point equivalencies A=4,
B=3, C=2, D=0, F=0. Courses with an
incomplete grade are not included. Credit for
thesis esearch or project is not given until the
thesis or report isompleted and submittedA
graduate grade point index of 3.00 imsidered
satisfactoryand it is the minimumrequiredfor
graduation

A ProfessionalDevelopmentstudents one who
does not seek a graduate degree, but desires to
take advanced undergraduate or graduate courses
for academic or professionakbefit. Up to 12
credits of advanced undergraduate or graduate
courses successfully completedunder this
classification may be used to satisfy degree
requirements if the student is admitted as a full
or conditionalstanding student.

A Visiting Student is one registered in another
university and who visits the Mayagiez Campus
to participate in a research project. Up to 12
credits of advanced undergraduate or graduate
courses successfully completedunder this
classification may be used to satisfy degree
requirements if the student is admitted as a full
or conditionaistanding student.
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GRADUATE COURSE
NUMBERING SYSTEM

Advanced undergraduate courses are codified in
the 5000's Graduate courses are codified with
numbes between 6000 and 8999. Courses
codified between 8000 and 8999 ame=nded for
the doctoral level

ALPHABETICAL DISCIPLINE CODES

ADMI
AGRO
ASTR
BIOL
BOTA
CliC

BUSINESS ADMINISTRATION

AGRONOMY

ASTRONOMY

BIOLOGY

BOTANY

COMPUTER AND INFORMATION

SCIENCES AND ENGINEERING

MARINE SCIENCES

FOOD SCIENCE AND

TECHNOLOGY

MARINE SCIENCES BIOLOGICAL

OCEANOGRAPHY

MARINE SCIENCES PHYSICAL

OCEANOGRAPHY

CMOG MARINE SCIENCES GEOLOGICAL
OCEANOGRAPHY

CMOQ MARINE SCIENCES CHEMICAL
OCEANOGRAPHY

COMP COMPUTER SCIENCE

CONT ACCOUNTING

ECAG AGRICULTURAL ECONOMICS

ECON ECONOMCS

EDAG AGRICULTURAL EDUCATION

EDFI  PHYSICAL EDUCATION

EING ENGLISH EDUCATION

ESHI HISPANIC STUDIES

ESMA MATHEMATICAL STATISTICS

ESTA STATISTICS

EXAG AGRICULTURAL EXTENSION

FINA FINANCE

FISI PHYSICS

GEIN INDUSTRIAL MANAGEMENT

GEOL GEOLOGY

GERE MANAGEMENT

GERH HUMAN RESOURCES

MANAGEMENT

HORTICULTURE

COMPUTER ENGINEERING

CIVIL ENGINEERING

ELECTRICAL ENGINEERING

ENGLISH

INDUSTRIAL ENGINEERING

MECHANICAL ENGINEERING

ANIMAL INDUSTRY

CIMA
CITA

CMOB

CMOF

HORT
ICOM
INCI
INEL
INGL
ININ
INME
INPE
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INQU CHEMICAL ENGINEERING

MATE MATHEMATICS

MECU QUANTITATIV E METHODS

MERC MARKETING

PROC CROP PROTECTION

QUIM CHEMISTRY

SICI COMPUTERIZED INFORMATION
SYSTEMS

UNIV  UNIVERSITY COURSES

Z00L ZOOLOGY

Course Offerings

I=course usually offered during the first
semester

lI=course usually offered during the second
semesér

S=course usually offered during a summer
session

PLAN OF GRADUATE STUDY

Although there are a number abre courses
requiredin some programs, there are no specific
curricula The student's Plan of Graduate Study
will be prepared by the committee ikhtaking
into consideratiorthe studends individual needs.
This plan must be approved by the president of
the Departmental Graduate Committee and
submitted to theRegistar's Office during the
student's second seaer of graduate work.

PROPOSAL

Graduate students pursuing a degree in which a
dissertation, thesis, or project is required must
submit a proposal describing goals, ahijees,
previous work, justification, and proposed work.
This document must be completed before the
student is registeredor ma s t ¢hess,s or
project credit for a second timer doctoral
dissertation for a third time
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Academidnformation

GENERAL ACADEMIC
REGULATIONS

Academic Load

The maximum academic load is eighteen credits
during the academic semester and smedits

during the summer. Class attendance is
compulsory.

Academic Residence

Studying two academic semesters and

successfully completing60 percent of the
courses at the Mayaglez campus satisfies
residence requirements for thea st er 6 s d
Studying four academic semestersand
successfully completing60 percent of the
courses at the Mayaglez campus satisfies
residence requirements for the doctoral degree.

Validations

Graduate coursetakenin other universities or
validated by the Departmental Graduate
Committee can be paotf t he
plan of studies if the courses were not used as
requirements for6deprec. st
The number of validated courses cannot be in
conflict with the academic requirements
establishedy the Mayaguez Campus.

Repetition of Courses
Courses notcompleted successfullymay be
repeatedonce up to a maximum of three

advanced undergraduate or graduate courses,
including courses with a grade of C.
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Withdrawal from Courses

Graduate students should avoid withdrawing
from couses, but can do so during the period
prescribed in the official academic calendar.

Withdrawal from the University

A student may withdraw completely from the
Mayagliez campus at any time until the last day
of classes. The Registrar will post a "W" in
evely course for the applicable semester. Any
student intending to continue graduate work who
has withdrawn from Graduate Studisseligible

for readmission within the stipulations of
ngerFiﬁgagonOQ-OQ (Academic Senate)

Academic Dismissal

A graduate stdentmay be dismissed from the
graduate schoolif any of the following
conditions occur:

1. During the first two vyears of study,
deficiency courses indicated in the
conditional admission are nosuccessfully
completedwvith a GPA higherthan 3.0.

gr aduatze paddérfipsbatibritifee times

3. Fails for the second time any of the required

u dfedrde @x@amiratossh e | or

4. Fails to satisfy all requirements fomaaster's
degree within six academic years after being
admitted.

5. Fails to satisfy all requirements for a doctoral
degree withinten academic yeaif admitted
with a bachelor's degree, or within eight
academic years if admitted with master's
degree.




Academic Informatio

REQUIREMENTS FOR THE
MASTER'S DEGREE

At UPRM, there are three options in programs
leading to amaster's degree. Applicants s
seek information on the program of irgst in
order to best determine available options.

In all cases, the student shatbmplete all
courses in the Plan of Graduate Study with
GPA of at least 3.00. Graduate coursakenby
the student as a seniior the Mayagiiez Campus
may be acepted as long as these were not
utilized to satisfybachelor's degree requirements.

Students must inform the Registrar in timg of
their intertion to use a course as part of their
Plan of Graduate Study. The last daynotify

the Registrar is the last day to submit the
application for graduation from the bachelor's
degree. The student must also comply with the
established academic residence requirements.

PLAN I. With Thesis Requirement

In addition to the common regements stated

above, the student shall:
1. Passall the courses in the Plan ofsraduate
Study with a 3.0 minimum graduate point
average andomplete
(@ A minimum of 30 credits in advanced
undergraduate coursesand graduate
courses

(b) Up to nine credits
undergraduate courses.

(c) Up tosix credits in thesis research

(d) A minimum of six credits in courses
related to, but outside the areartkrest

2. Carry out a research program, as specified in
the Plan of Graduate Study andepare a
thesis.

3. Passan oral exam on the thesis subjelétthe
student fails the exam, the student will have
the opportunity to take a second exam during
the same semester or in the following
semester within the stipulations Atademic
S e n a Cestification 9721. The result of
the second examshall befinal.

in advanced

PLAN II. With Project Requirement

In addition to the common requirements stated
above, the student shall complete specific
requirements in PLAN I's description, except
that all work completedwill lead to a project
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report instead of a thesis. An oral exam on the
project will also be required. If the student fails
the exam, a second exaran be taken in the
same orfollowing semester The result ofthe
second examtgll befinal.

PLAN Ill.  Without Thesis or Project
Requirements

In addition to the common requirements stated
above, the student shall:

1. Completeall courses in the Plan of Gnaate

Study as follows:

(@) A minimum of thirtysix credits in
advanced undergraduate and graduate
courses.

(b) A minimum of twentyseven creditsat
thegraduate level.

(c) A minimum of twentyone credits in the
major field of study.

(d) A minimum of six credits in courses
related to, but outside the area of
specialization. Courses within the area
of speialization will be used to satisfy
this requirement only when there are two
or more distinct and wetlefined areas.

2. Pass a written examination on the material
covered in courses taken within the area of
specialization. In the event of failure, the
student may take a second exam during the
same semester or in the followirsgmester
within the stipulations of Certificatiof9-09.
The result of the second exasmall befinal.

REQUIREMENTS FOR THE
DOCTOR OF PHILOSOPHY
DEGREE

The Doctor of Philosophdegree is conferred for
distinguished scholarly attainment and original
contribution to knowledge.

To qualify for the degree, the student shall:

1. Pass qualifying examination.

2. Complete all the courses in the Plan of
Graduate Study with an academic indafx
at least 3.00including other requirements

3. Comply with the academic residence
requirements.
Pass a comprehensive examination on the
courses included in the academic program.
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The exam may be written, or written and
oral. If the student fails, a sambexam may
be taken later that semester or in the
following semestewithin the stipulations of
Certification09-09. The result of the sBnd

exam is final.
5. Carry out an independent research project
which  will produce a significant

contribution to the ahncement of
knowledge, and write alissertation The
dissertation should be a scholarly
presentation suitable for publication.

6. Pass a final oral exam on the research and
dissertation If the student fails, a second
exam may be taken later during the same
semester or in the follawg semester within
the stipulations of Certificatio9-09. The
result of the second exam is final.

7. Completeall courses in the Plan of Graduate
Study as follows:

(&) Up to nine advanced undergraduate
courses.

(b) Up to eghteen credits in thesis research.

(c) A minimum of nine credits outside the
field of specialization but in related
areas.

8. Courses completetiefore admission to the
doctoral program may beaccepted upon
recommendation of the departmental graduate
commitee, as long as the studenteets
residencer e qui r ement s.
Masterbs project
credit.

FINAL EXAMINATION

The final thesis exam takes place after the
student has satisfied all other requirements for
the degree, except for any courses in which the
student is registered at the time. No exaitt
take place after the last dayadésses The exam
should last at least two houbsit no more than
four.

The examining committee consists of the
student's committeand a representative of the
Director of Graduate StudiesThe examining
committee will be presided by the student's
advisor. All corrections to the thesis or report
should be completed within the time period
specified by the committee. Such period shall
not extend beyond the last day of school of the
semester immediately following the day the
exam was taken.
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Master 6s
research wil/l

Additional Graduation Requirements

In addition to the requirements specified in the
section on general academic regulations, the
student must:

1. Satisfy all financial obligations to the
University of Puerto Rico, Mayagiez
Campus

2. File an application for the degree at the
Registrar's Office before the deadline
established in the official academic calendar

3. Receive recommendation for the deglse
the Faculty

4. Attend Commencement Exercises, unless
excused by Offce

GUIDE FOR THE PREPARATION OF
PROPOSALS, DISSERTATIONS,
THESES, AND PROJECT REPORTS

Please refer to the Office of Graduate Studies
websitehttp://grad.uprm.edu

thesi s, or
not be awar ded
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COLLEGE OF AGRICULTURAL SCIENCES

COLLEGE OF
AGRICULTURAL SCIENCES

The College of Agricultural Sciences is the unit
within the Mayagliez Campus where formal
teaching, research, and extension in agricultural
sciences are integrated. The three functiors a
mutually complementary and are under a central
scheme of a thredimensional organization that
includes the Faculty of Agricultural Sciences, the
Agricultural Experiment Station, and the
Agricultural Extension Service.

University teaching in the fieldf agriculture
began formally in Puerto Rico in 1911 with the
establishment of the College of Agriculture at
Mayaguiez. Graduate instruction in agricultural
sciences began in 19&2 with the approval of
the Master of Science degrees in Agricultural
Econonics, Agricultural Education, Agricultural
Extension, Horticulture, Animal Science,
Agronomy and Soils Science, through
Certification No. 8 of the Council on Higher
Education. A program leading to the M. S. in
Crop Protetion was approved in 19832, and n
Food Science and Technology in 199D,

The Agricultural Experiment Station was
originally established in 1910 as a private entity
of t he Sugar
Rico. In 1914 it was transferred to the
Government of Puerto Rico. Withgllones Act
of 1917, the Agency became part of the
Department of Agculture and Labor and it was
given the name
1933, and in accordance with Joint Resolution
No. 3 of the Legislature of Puerto Rico, the
Experiment Stationwas transferred to the
University of Puerto Rico.

The Agricultural Extension Service, established
in Puerto Rico in 1934, was made possible by an
understanding between the United States
Department of Agriculture and the University of
Puerto Rico.

The College of Agricultural Sciences was
created in accordance with Public Law No. 1,
approved on January 20, 1966, known as the
University Law, and Certification No. 13 of the
Council  of Higher Education, dated
September 11, 1968, integrating withineth
Mayaguez Capus the formal teaching, research,
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and extension in agricultural sciences. A
management team, composed of the Dean and
Director of the Clege of Agricultural Sciences,
the Associate Dean of the Faculty of Agricultural
Sciences, the Assoc&at Dean and Deputy
Director of the Agricultural Experiment Station,
and the Associate Dean and Deptyector of
the Agricultural Extension Service, provides
direction for the plans and programs of the
College, in accordancewith Certification
No. 174 of the Council of Higher Education,
dated September 24, 1980.

The Office of International Programs adds a
dimension of hemispheric cooperation to the
College of Agricultural Sciences. Through this
office, the College coordinates shocburse
offerings to international participants and
trainees; facilitates shortterm technical
assistance to institions in developing nations;
sponsors  international  graduate  student
programs; and provides logistic support for
faculty exchange and internship programs in
tropical agriculture.

The Mayagliez Campus is one of two Land

Grant universities in the tropics and the only one
where Spanish is the native language (although
the English language is also used extensively).
The Campus provides a unique setting and, to
some extent, is in a privileged position to serve
as an international center for studies, training,

Pr oducer s dandyeseatcirin thetfiglds af aggcltura sciences.o

At the Graduate level, the Faculty of Agriculture
offers study programs leading to the Master of
Sciencedegree in Animal Industry, Agricultural
Economics, Agricultural Education, Agricultural
Ertenpion,r Agieromy, Sals, £rop Bratection,
Food Science and Technology, and Horticulture.

Besides the library, laboratories, and farm
facilities for research ahe Mayagiliez Research
Center, facilities are also available at the Rio
Piedras Research Center and at therassearch
substations located at different geographic
regions of Puerto Rico. The USDA Tropical
Agriculture Research Station (TARS), adjacent
to the Mayagiez Campus, offers technical
assistance and makes dsbie to the graduate
students its Library and other physical facilities
for research.
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COLLEGE OF AGRICULTURAL SCIENCES

AGRICULTURAL ECONO MICS natural resources in agriculture and their impact in
economic development. Economic principles

involved in efficient utilization of natural resources,

. . such as water, land, sea and farest
The Department of Agricultural Economics and

Rural Sociology offers a program tiiag to the ECAG 6604 ADVANCED FARM
degree of Master of Science in Agricultural MANAGEMENT (On demand). Three credit
Economics. hours. Three hours of lecture per week.

In addition to the admission requirements of the Analysis of situations and problems related with
Of fice of Graduat degré&t ud imanagemem of Bagnt Husinksses. 0 Iacludes study
in Agricultural Economicsor its equivalent is and analysis of methods of collecting and ariaty
required.  There are no specific program farm data; marginal analysis and budgeting
requirements above those of the Office of techniques; and managerial concepts as they apply
Graduate Studies. All students are required to  to all levels of decisiomaking.

conduct an original research andadte a thesis.
A Strong knowledge of macroeconomics ECAG 6611 ECONOMICS OF AGRICULTURAL

microeconomics and quantitative methodis PRODUCTION (On demand). Three credit hours.
neededor every candidate willingo pursue the Three hours of lecture per week.
degree.

Economic analysis of agricultural production.

. . . . Includes the study of production and costdiions;
It is possible for students to focus their thesis inputoutput anagsis; and the decisiorak

in
research on the departm 0 a P Lo J t s.
Research facilities of the  Agricultural &J& s¢” fecess ysfér 4 ‘f)r per uBh?ailorg o

. . . resources.
Experiment Station are available to students.

) ) ECAG 6631 ADVANCED AGRICULTURAL
The program includescourse offering and MARKETING (I) (Even numbeed years). Three
resarch opportunitiesin the following areas: credit hours. Three hours of lecture per week.
Agricultural  Production Economics, Farm
Management, Marketing, Natural Resource A comprehensive advanced study of the field of
EconomicsGlobal Marketing anathers. agricultural marketing.

AGRICULTURAL ECONOMICS (ECAG) ECAG 6635. GLOBAL AGRIBUSINESS
MARKETING. Three credit hours. Three hours of

Advanced Undergraduate Courses lecture per week.

Analysis of the dierent marketing strategies used

ECAG 5006. FEASIBILITY STUDIES by agribusiness organizations in the global market.

AGRICULTURAL ENTERPRISES. Three credit

hours. Three hours of lecture per week. ECAG 6641 AGRICULTURAL DEVELOPMENT

Prerequisites: ECAG 4019 or authorization of the (On demand). Three credit hours. Three hours of

Director of the @partment. lecture per week.

To develop the necessary skills to complete a  Study and analysis of the factors that influence the

feasibility study of the establishment and process oftransformation and development of the
development of agricultural  enterprices, agricultural sector of the economy, emphasizing
considering the conceptual, technical, those of an economic nature. Emphasis is given to
environmental, marketing and  economic the situation presented by an economy in full
feasibility. process of development. The interrelationships of

the agricultural seot with other sectors of the

Graduate Courses economy are examined and analyzed.

ECAG 6601 RESOURCE ECONOMICS. Three
credit hours. Three hours of lecture per week.

Analysis of problemsin the development and
management of natural resources. Emphasis on
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ECAG 6650. ECONOMICS OF AGRICULTURAL
POLICY. Three credit hours. Three lectures per
week.

General comprehensive study of the formulation
and implementation of policy for the agricultural
sector of the economy, with major emphasis on the
economic aspects. Reference is made to specific
aspects of policy, especially in Puerto Rico and the
United States.

ECAG 6654. RURAL SOCIOLOGY PROBLEMS
Three credit hours. Three lectures per week.

The application of sociological theories to the
analysis of rural social problems; investigation of
factors detrimental to community development and
human welfare.

ECAG 6660 AGRICULTURAL PRICES. Three
credit hours. Three hours of lecture per week.

A crosssectional analysis of the factors affecting
demand and product prices, study of empirical
techniques of economic model building and
interpretation and of forecasting.

ECAG 6665 APPLIED ECONOMETRICS.
Three credit hours. Three hours of lecture per
week.

Use of econometrics in the agricultural ecomnsm
problems and its application in production, price
and consumption models.

ECAG 6990 SUPERVISED PROFESSIONAL

OCCUPATIONAL EXPERIENCE FOR COOP

STUDENTS. From three to six credit hours. Only
three credits will be considered within the
minimum of the required 30 credits for the graduate
program.

Practical experience in Agricultural Economics and
Agribusiness Management in cooperation with the
private sector or government. To be jointly
supervisedby the academic department, the Coop
program coordinator, and an official from the
cooperating entity. A written report will be
required upon completion of each work period.

ECAG 6995. SPECIAL PROBLEMS IN
AGRICULTURAL ECONOMICS. Two to six
credit hous. One to three research periods per
week.

This course provides for study in any phase of

Agricultural Economics in which the student is
especially interested. Individual problem method.

6C

ECAG 6997. SELECTED TOPICS (Onetnhand).
One to three credit hosr Prerequisite:
authorizationof the Director of the Department.

Selected topics in agricultural economics such as
economic evaluation of agricultural projects,
agricultural  law, environmental economics,
agricultural finance and others.

ECAG 6998 SHECTED TOPICS (On emand).
One to three credit hours. Prerequisite:
authorizationof the Director of the Department.

Selected topics in agricultural economics such as
economic evaluation of agricultural projects,
agricultural  law, environmental econarsj
agricultural finance and others.

ECAG 6999 RESEARCH IN AGRICUDURAL
ECONOMICS (I, Il, S). One to six credit hours.
One to six research periods per week.

Organized research in Agricultural Economics on a
Master's thesis level, including thesisgenttion

and discussion as part of the requirements for a
Master of Science degree with a major in

Agricultural Economics.
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AGRICULTURAL ECONOMICS FACULTY

A list of professors who engage in graduate
activities in the Department follows, including
the highest earned degree, date, and institution
granting the degree. Research and teaching
interests are also included.

CARMEN |. ALAMO -GONZALEZ, Associate

Professor (Agricultural Economics), M.$. 1988,
University of Puerto Rico, Mayagliez Campus.
Research and Teaching interest: Agricultural

Economics.

M. JULIO BARRAGAN , Assistant Professor
(Finance and Quantitative Methods), Ph.D., 2007,
University of Minessota.

VIVIAN CARRO , Professor M.A., 1976, University
of London Research and Teachingtérest: Rural
Sociology.

MYRNA COMAS -PAGAN, As®ciateProfessor

Ph.D, 2009 University of Puerto Rico Research and
Teaching mterests: Farm Management and
Agricultural Marketing.

MILDRED CORT ES-PEREZ, Professor
(Economics), M.A. 1995, University of Puert®ico,
Rio Piedras CampusResearch and Teachingtérest:
General Economics.

GLADYS GONZALEZ, Professor(Natural
Resources EconomigsPh.D, 1984, University of

Missouri. Research and Teachiigerests: Natural
Resources Ecomacs, Land Use, Productn
Economics.

Graduate Catalogue 2@-2011

JORGE A. GONZALEZ, Professor{Agribusiness

and Marketing),Ph.D, 1986, University of Missouri
J.D, 1995, Pontifical Catholic University of Puerto
Rico. Research and Teachiingerests: Agricultural
Marketing and Agribusiness.

ALEXANDR A GREGORY-CRESPOQ, Assistant
Professor Ph.D., 2008, Kansas State University.

ALWIN J. JIMENEZ , Associate Professor
(Agribusiness), M.S., 1995, University of Puerto Rico,
Mayagiez. Research interest: Finance and
Agribusiness.

MADELINE MENDOZA -MALDONADO ,
Professor (Economics), M.S. 1988, University of
Puerto Rico, Rio Piedras CampusResearch and
Teachingmterest: General Economics.

JUAN ORTIZ -LOPEZ, AssociateProfessor M.S,
1986, University of Puerto Rico. Research and
Teaching mterests: Agrialtural Economics.

ROBINSON RODRIGUEZ -PEREZ, Assistant

Professor (Rural Sociology), Ph.D., 2005, State
University of New York, Binghamton.
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AGRICULTURAL EDUC ATION

The Department of Agricultural Education offers
programs leading to a Master of Scienegrde
with emphasis in Agricultural Education and
Extension Education. In addition to the
admission requirements of the Office of
Graduate Studies, a Bachelor of Arts in Home
Economics, a Bachelor of Science degree in
Agricultural Education, in Agricultw, in Home
Economics or its equivalent is required.

The minimum course work required for the
Master of Science degree is 30 credits, including
three research credits. Candidates for the Master
of Science degree are required to prepare and
present a thesi

Graduate programs include the following areas:

Teaching  Methods, Farming  Programs,
Evaluation, Curriculum Designs and
Construction, Adult Education, Program

Planning, Organization and Administration in
Education, Community Organization,
Communication ad Supervision.

AGRICULTURAL EDUCATION (EDAG)
Graduate Courses

EDAG 6601 ADVANCED METHODS IN
TEACHING VOCATIONAL AGRICULTURE.
Three credit hours. Three hours of lecture per
week.

A comparative study of teaching methods and
techniques.

EDAG 6602 FARMING PROGRAMS. Three
credit hours. Three hours of lecture per week.

Study of farming programs at the -dky, young
and adult farmer's level, with special emphasis on
farm management, financing, recording and
evaluating.

EDAG 6603 EVALUATION. Three credit hours.
Three hours of lecture per week.

Study of the fundamentals of tests and
measurements. Emphasis will be given to measures
of central tendency and dispersion, measures for
comparing differences and the significance of the
difference at w&rious confidence levels,
interpretation of results, and formulation of plans of
action.

62

EDAG 6605 TEACHER TRAINING. Three
credit hours. Three hours of lecture per week.

Study of the problems of the rural farm paogtidn,
with emphasis on youth and @t organiztions,
such as 41 Clubs, Future Farmers, and Advisory
Councils.

EDAG 6607. INVESTIGATION PROCBURES.
Three credit hours. Two hours ofctere and one
threehour laboratory per week.

Assembling, selecting, organizing, interpreting and
reporting data pertinent to investigation made in the
fields of education and relatedences.

EDAG 6608 PREPARATION OF TEACHING
MATERIAL. Three credit hours. Three hours of
work per week.

The preparation by the students of teaching
materials such as amples, specimens, charts,
graphs, pictures, slides, job analysis, lesson plans,
basic units and enterprise units.

EDAG 6610. SEMINAR IN AGRICULTURAL
EDUCATION. Three credit hours. Three hours of
lecture per week.

A critical study of selected problenns vocational
agriculture.  Students are requested to make
individual investigations and to report on their
findings. Some aspects of the work will be
conducted through committees.

EDAG 6611 CURRICULUM DEVELORMENT.
Three credit hours. Three houdd lecture per
week.

The planning of course of study for young and
adult farmer groups at a functional level.

EDAG 6612 ADULT EDUCATION IN
VOCATIONAL AGRICULTURE. Three credit
hours. Three hours of lecture per week.

A comprehensive study of the pbslophy of this
type of instruction, with emphasis on the
organization of course content on a leegn basis.
Teaching techniques, supervision, evaluation and
reporting will be discussed.
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EDAG 6631 ORGANIZATION AND
ADMINISTRATION IN VOCATIONAL
AGRICULTURE. Three credit hours. Three hours
of lecture per week.

Study of the laws affecting agricultural education,
criteria for selection of students, classroom
management, farm management, Future Farmers of
America and other phases of the vocational
agriaulture program.

EDAG 6671 PROGRAM PLANNING. Three
credit hours. Three hours of lecture per week.

A detailed analysis of the job of the teacher of
vocational agriculture, with special emphasis on the
development of a sound philosophy of the program
of instruction and the work.

EDAG 6999 RESEARCH IN AGRICUDTURAL
EDUCATION. Three to six credit hours. Three to
six research periods per week.

The selection by students of topics in agricultural
education for individual study; the preparation of
desigrs; the determination of the adequate stias

to use; and the completion of the project.

AGRICULTURAL EXTENSION (EXAG)

Graduate Courses

EXAG 6601 COMMUNITY ORGANIZATION
AND LEADERSHIP. Three credit hours. Three
hours of lecture per week.

A study of how the community is organized and

how it changes, the relationship of organization and
change to work in adult education, community
development and Extension work. Special
attention will be given to the role of professional

leadership in organizaticand change.

EXAG 6603 ORAL AND WRITTEN
COMMUNICATION. Three credit hours. One
hour of lecture and two thrdeour laboratory
periods per week.

The learning process and the principles involved in
written and oral communication. The course is
especidly designed for Extension Agents, teachers
of Vocational Agriculture, and others interested in
improving their teaching abilities. Laboratory

practice in the arts of communication is provided.

EXAG 6610. PRINCIPLES OF EXTENSION

TEACHING. Three credit durs. Three hours of
lecture per week.
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The theories and principles of teaching and
learning, and their application to Agricultural
Extension.

EXAG 6612 PSYCHOLOGY IN EXTENSION
EDUCATION. Three credit hours. Three hours of
lecture per week.

The scietific study and interpretation of human
behavior; basic psychological principles applied to
Extension Education.

EXAG 6614. ADMINISTRATION AND
SUPERVISION IN EXTENSION EDUCATION.
Three credit hours. Three hours of lecture per
week.

Theory and princis of personnel administian
and supervision in Extension Education.

EXAG 6620. EXTENSION EVALUATION.
Three credit hours. Three hours of lecture per
week.

A study of the principles involved in Extension

evaluation, and of adequate methods andgwses

for measuring and evaluating Extension work
according to the results obtained. Questionnaire
construction, sampling, interviewing, and analysis
and interpretation of data will be discussed.

EXAG 6622. PROGRAM DEVELOPMENT IN
EXTENSION. Three credihours. Three hours of
lecture per week.

The basic principles, procedures and problems in
the process of Extension program development in
both agriculture and homemaking.

EXAG 6628 ADVANCED SEMINAR IN
EXTENSION PROBLEMS. Three credit hours.
Three harrs of lecture per week.

Study of problems from such fields as
administration, supervision, personnel recruitment
and traning, and scope of programs. Selection will
be made in the light of the special interest of
seminar mmbers.

EXAG 6630. PRINCIPLESAND PHILOSOPHY
OF ADULT EDUCATION. Three credit hours.
Three hours of lecture per week.

Critical comparison of present day schools of
thought on the philosophy and principles of adult
education programs; the nature, objectives, and
functions of such mgrams. A term paper is
required.
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EXAG 6640. SOCIAL RESEARCH METHDDS.
Three credit hours. Three hours of lecture per
week.

Methods and theory of investigation as applied to
the social sciences. Emphasis is given to the
collection, analysis and imgretation of
information in connection with special problems of
research. The student is required to plan research
in his field of interest.

EXAG 6642. RURAL YOUTH PROBLEMS.
Three credit hours. Three lectures per week.

Study of problems faced durirefdolescence, such

as the adolescent value system, interests, and group
life; the relationship of adolescent culture to adult
culture; the relationship of the sociology of
adolescence to educational programs such as-the 4
H Clubs, Vocational Agriculture ahnthe school.
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AGRICULTURAL EDUCATION FA CULTY

A list of professors who engage in graduate
activities in the Department follows, including
the highest earned degree, date, and institution
granting the degree. Research and teaching
interests are also ihaled.

SANTIAGO ARIAS , Extension SpecialisM.A.,

1986, University of Puerto Rico. Research and
Teachinginterests: Clubs -#, Program of youth
organization.

AURY M. CURBELO -RUIZ, Assistant Professor
Ph.D., 2002, The Ohio State Universitgesearctand
Teaching mterests: Instructional media design,
distance education, research and statistics.

AMANDA D iAZ-DE HOYO, Associate Extension
Specialist M.S., 1987, Bridgeport University.
Research and Teachingtérests: Communication and
publication.

MILDRED FELICIANO , AssociateExtension
Specialist Ph.D, 1994, The Pennsylvania State
University. Research and Teachingterests: Health
and SecurityfEducation.

FRED FERNANDEZ, Extension Specialisi.A.,
1979, Virginia Polytechnic Institute and State
University. Research and Teachingtérests: Food
Technology.

JUAN B. FREMAINT , Assistant SpecialisM.S.,
1993, University of Puerto Rico, Mayagu€ampus.
Research and Teachingntérests: Computer
education.

JOSE A. GARCIA-LUI NA, Associate Specist,

M.S., 1983, University of Puerto Rico, Mayagiez
Campus. Research and Teachingtérests: External
Resources.

CARMEN OLGA GOMEZ, AsociateExtension
Specialist M.A., 199, University of Phoenix.
Research and Teachingtérests: Children, Youtmd
Family relations.

VILMA F. GONZ ALEZ-NOLLA , Extension
Specialist MPHN., 1981, University of Puerto Rico,
Medical Sciences CampusResearch and Teaching
interests: Food and Nutrition.

JUAN F. GONZALEZ-NOLLA , Instructor, M.S.,
1985, University of Parto Rico, Mayagiiez Campus.
Research and Teachingérests:Extension

Education.
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JOSE M. HUERTA -JIM ENEZ, Extension

Specialist Ph.D., 1993, The Ohio State University.
Research and Teacly interests: Research,
Evaluation, and Rural Development.

ALAN E. IRIBARREN -SANCHEZ, Extension
Specialist M.A., 1998, University of Puerto Rico,
Mayaguez CampusResearch and Teachingtérests:
Clubs 4H, Program of youth organization.

ANDRES IRIZARRY -CARLO, Assistant Extension
Specialist M.A., 1998, Universig of Phoenix
Research and Teachingtérests: Clubs-#, Program
of youth organization.

ADA LAUREANO , Professor Ph.D., 2002,

University of Puerto Rico. Research and Teaching
interests: Administration and supervision programs,
adult education, grouglynamics and leadership.

RUTH LEBRON, Associate Extension Specialist
M.S., 1991, University of Puerto Rico, Medical
Sciences CampusResearch and Teachingtérests:

Clubs 4H, Programs of youth organization.

SILVERIO MONTALVO , Extension Specialist

M.S., 1985, University of Puerto Rico, Mayagiez
Campus. Research and Teaching ntérests:
Community Resource Development.

ANGELICA MART INEZ, Associate Specialist
M.A., 2003, University of Phoenix Research and
Teaching mterests: Administration and Seapision.

ANN MACPHERSON, Extension SpecialisPh..D.,
1993, University of Puerto Rico Research and
Training nterests: Food anButrition, Curriculum
Development, Home Economics.

GLORISELLE NEGR ON-RiOS, Asmciate

Specialist M.A., 1994, University of Puerto Rico
Medical Sciences CampusResearch and Teaching
interests: Community Resource Development.

DAVID PADILLA -VELEZ, Professor, Ph.D, 1993,
The Ohio State University. Research and Teaching
interests: Agricultural Education, Teacher Educatio

GLORIA PIC O-ACOSTA, Agricultural Agent
M.S., 1989, University of Arkansas. Research and
Teachingnterests: General Agriculture.

ROBERTO L. RIGAU -LLORENS, Associate
Specialist M.A., 1997, University of Phoenix.
Research and Teachiingerests: Eternal Resource.

ANGELES RODRIGUEZ, Assistant Extension
Specialist M.A., 1996, University of Puerto Rico.
Research and Teachingnterests: Audiovisual
technology.
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MAR {A DEL C. RODRIGUEZ, Assistant Extension
Specialist Ph.D., 1997, Cornell UniversityResearch
and Teachingnterest: Evaluation and Research in the
Field.

LUIS F. SILVA -GUERRERO, ProfessorPh.D,

1988, Cornell University. Research and Teaching
interests: Curriculum  Development, Higher
Education, Developments in International Agtiaual
Projects, Communications, Microcomputers in
Education.

NOEL TORRES, Agricultural Agent M.S., 1987,
University of Puerto Rico. Research and Teaching
interests: Education and Farm Security.

SANDRA VARELA , Assistant Extension Specialist
M.A., 2008, University of Puerto RicoRio Piedras

Campus Research and Teachingterests: Consumer
Education.

JOSE A. VILLAMIL -FREYTES, Professor Ph.D.,
1978, University of Connecticut. Research and
Teaching interests: Curriculum  Development,
Supervision, kgher Education and Administration,
Multicultural Education, Community Organization
and Leadership.

CARLOS A. VIVONI -REMUS, Extension
Specialist Ph.D, 1991, University of Massachketts
Ambherst Research and Teachingnterests:
Communicatiorand distane education
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CROPS AND
AGROENVIRONMENTAL
SCIENCES

The Department of Crops and
AgroEnvironmental Sciences offers a graduate
curriculum leading to Masterof SciencgM.S.)
degree in thprogramareas of Agronomy, Crop
Protection, Horticulture, and SoBciences. In
addition to the admission requirements of the
Office of Graduate Studies, a Bachelor of
Science or its equivalent is required, but a degree
in Agricultural Sciences is preferred.

The M.S. degreeis oriented towards research
and sudents must present and defend six
creditsthesisproject Theresearctthesis will be
supervised by the student's Primary Advisor and
Graduate CommitteeAlthough there are no
specific courserequirements, graduate students
are expected to takat least a gradite seminar
courseand3 creditsin agriculturalbiometrics A
minimum of 30graduatecreditsarerequired br
the completion of the M.S.edjree including the
thesis research

The graduateprogram of studyemphasizedn
sustainable and environmentallgunid research
that increases the efficiency ofop production,
assists in the use and development of cropland
forest andwater resources, and improves the
overall quality of the human environment in rural
and urban settings.Teaching and research
facilities include laboratories, greenhouses] an
an oncampus experimental farmand seven
research centers of the Agricultural Experiment
Station located oftampus.

General areas of specialty within each program
area are described below. Opportunities for
dewlopment of thesis projects within these
specialties can vary depending on departmental
resources (external funding) and availability of
academic faculty to supervise resdar
Applicants can contact the Departmeritdotor

or individual faculty membersto learn aboti
research opportunities
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PROGRAM OF AGRONOMY

The program of Agronomy leads to a Master of
Science. Students may specialize plant
breeding, productiomnd managemenbf crops,
crop ecology crop physiology crop modeling
or managemertf forestry and water resources

AGRONOMY (AGRO)
Advanced Undergraduate Courses

AGRO 5005 BIOMETRICS (I, S). Three credit
hours. Two hours of lecture and thrheurs of
laboratory per week.

Basic concepts of statistical reasoning applied to
problens in  agricultural, biological and
environmental sciencesData gathering, graphical
description and numerical summarization.
Concepts of probability and sampling. Estimation
and hypothesis testing, analysis of variance, linear
regression and correlatio Students describe and
analyze real data sets and use statistical computing
programs.

AGRO 5006 GENESIS, MORPHOLOGY AND
CLASSIFICATION OF SOILS (I). Three credit
hours. hree hours of lecture per week.
Prerequisite: AGRO 3006r authorization othe
Director of the Department

Historical development of concepts of soil and
systems of soil classification; principles and
nomenclature of "Soil Taxonomy"; envinmental
factors and processes of soil formation; and field
study of soil profiles. Fielttrips are required.

AGRO 5007. SOIL PHYSICS (l) (Even mabered
years). Three credit hours. Two lectures and one
threehour laboratory per week.

Physical properties of soils, and factors affecting
them; soil consistency, structure, water, air,
temperéure, tillage; evaluation and influence in
determination of soil productivity.

AGRO 5008 SOILS OF PUERTO RICO (Il).
Three credit hours. Two hours of lecture and three
hours oflaboratory per week.

Study of the genesis and distribution of the sofls
Puerto Rico, based on environmental conditions;
classification of soils using the "Soil Taxonomy"
system; evaluation of the morphological, chemical,
physical, and mineralogical properties of soils with
respect to agricultural and nagricultural uses.
Representative soil profiles are studied during field
trips.
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AGRO 5010. MANAGEMENT OF NATURAL
FORESTS. Three credit hours. Three hours of
lecture per week. Prerequisites: BIOL 3435 or
BIOL 3051 or CFIT 3005 or authorization of the
Director of the 2partment.

The study of the composition and structure of the
different forest systems of the tropics; wet forest,
deciduous forest, conifer forest and mangrove from
the stand point of multiple use and sustainability.
Field trips required.

AGRO 5015 CONSERVATION, MANAGEMENT
AND DEVELOPMENT OF NATURAL
RESOURCES (I) (Even numbered years). Three
credit hours. Three hours of lecture per week.
Prerequisite: AGRO 4035 authorizationof the
Director of the Department.

Study of concepts, methods and teicjues in the
conservation, management and development of
natural resources, and their effects on
environmental quality. Contemporary issues and
problems in the management and allocation of
natural resources will be discussed.

AGRO 5501 AGRICULTURAL
BIOTECHNOLOGY (ll) (Even numbered years).
Three credit hours. Three hours of lecture per
week. Prerequisites: QUIM 306hd (BIOL 3015

or BIOL 3300)and(BIOL 3770 or PROC 40)6or
authorization of the Director of the Department

Biological concepts forbiotechnology: enzymes,

nucleic acids, genetic transfer mechanisms,
operons, plasmids, vectors, cloning, DNA
sequencing, monoclonal antibodies, clonal

production and hybridization.

AGRO 5502 AGRICULTURAL

BIOTECHNOLOGY LABORATORY (ll) (Even
numbered yars). One credit hour. One thyieeur
laboratory per week. Corequisite: AGRO 5501.

Experiments or demonstrations on microbial
growth, DNA isolation, embryo transfer, poptast
isolation, tissue culture, plant hybridization,
mutagenesis, plasmid istilezn, and DNA
electrophoresis.  Restriction enzymes and other
DNA techniques.
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Graduate Courses

AGRO 6005 USE OF STATISTICAL
COMPUTER PACKAGES IN BIOMETRY. Two
credit hours. Two hours of lecture per week.

Use of statistical computer packages in @halysis
of experimental data.

AGRO 6300 SIMULATION OF
AGRICULTURAL SYSTEMS. Three credit
hours. Three hours of lecture per week.

Study of the principles of simulation of agricultural
systems. The dynamics between crop growth and
development in rettion to soil water and nitrogen
will be discussed. The use of models to simulate
crop production and management practices will be
emphasized.

AGRO 6600 ADVANCED BIOMETRICS (II).
Three credit hours. Two hours of lecture and three
hours of laboratoryper week.

Advanced study of analysis of variance, coaace
and multiple regression, design and analysis of
experiments applied to research problems in
agricultural, biological and environmental sciences
Students design experiments, analyze dataused
statistical computing programs. Previous
knowledge of basic statistics is required.

AGRO 6602. PASTURE CROPS AND
MANAGEMENT. Three credit hours. Two
lectures and one thrémur laboratory per week.

The relationship of pasture crops to types of
rainfall, soils and other environmental factors as
they affect the production, conservation, and
utilization of forages.

AGRO 6604 SOIL-PLANT RELATIONSHIPS
() (Odd numbered years). Three credit hours.
Three hours of lecture per week.

Study of the pocesses that affect root growth and
development, methods of study of such processes,
availability of nutrients and factors that affect their
movement and absorption; growth as a function of
dry matter accumulation, root proliferation and
nutrient uptake.
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AGRO 6607. SOIL CHEMISTRY (1) (Odd
numbered years). Three credit hours. Two hours
of lecture and one thrdeour laboratory per week.

Chemical composition and properties of soils,
chemical processes of weathering, soil solution
reaction, chemical pragties of clays, and ionic
exchanges in soils.

AGRO 6612 MANAGEMENT OF TROPICAL
SOILS (I) (Odd numbered years). Three credit

hours. Three hours of lecture per week.
Prerequisite: authorization of the Director of the
Department.

Application of prindéples of soil science in the
interpretation and use of recent research relating to
problems in the management and production of
tropical soils.

AGRO 6624 SOIL MINERALOGY (I) (Even
numbered years). Three credit hours. Two hours
of lecture and one thremour laboratory per week.

Identification of the constituent minerals of soils,
and their relation to soil classification and
agricultural practices.

AGRO 6651-6652 SEMINAR (I, II)-(I, 11). One
credit hour per semester. One reseamfiog per
week ech semester.

Discussion of assigned or selected readings of
investigation related to problems in Agronomy,
presentation of original work related to research in
Agronomy.

AGRO 69956996 SPECIAL PROBLEMS (|, II,
S)(I, I, S). One to three credit houpgr semester.
One to three research periods per week each
semester.

Advanced studies, investigations and special
problems in Agronomy or related fields. Blems

or topics will be assigned according to the interests
and needs of the individual student.

AGRO 6997. SPECIAL TOPICS IN

AGRONOMY (I, Il, S). One to three credit hours.
Prerequisite:authorization of the Director of the
Department.

Topics not covered in other courses or specialized
studies in the areas of crops and sagsces.

AGRO 6998. SPECIAL TOPICS IN

AGRONOMY (I, Il, S). One to three credit hours.
Prerequisite:authorization of the Director of the
Department.
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Topics not covered in other courses or specialized
studies in the areas of crops and sdisces.

AGRO 6999 RESEAR® (I, ll, S). One to six
credit hours. One to six research periods per week.

Organized research in crops at the Master's thesis
level, including thesis presentation and dssion

as part of the requirement for a Master of Science
degree with a major i€rops.

PROGRAM OF SOILS

The program of Soil Sciences leads to a Master
of Science. Areas of specialization in soil science
include chemistry, fertility, soil and crop
management, genesis and  morphology,
microbiology, mineralogy, and physics.

PLANT SCIENCE (CFIT)
CFIT 5006. PHYTOREMEDIATION. Three

credit hours. Three hours of lecture per week.
Prerequisites: (CFIT 4005 or BIOL 3435 and

QUIM 3002) or atthorization of the Director of the
Department.

Advanced undergraduate course where the
principles used in Phytoremediation will be
discussed. Thesedlude the use of vascular plants
for the phytoextretion, rhyzofiltration,
phytostabilization and phytowatllization of
organic contaminants from the soils and water
resources. Phytoremeton offers a permanent
solution for removing the contaminants from the
envronment.

CFIT 6611. ADVANCED PLANT BREEDING
(I (Even numbered years). Three credit hours.
Three hours of lecture per week.

Types of genetic action in plant breeding, use of the
princple of population genetics and quantitative

genetics in the improvement of crops;ateinship

of population structure to the induction of genetic

variation and selectivity processes. Application of
cytogenetics and polyploid concept to plant

improvement

CFIT 6644. ENVIRONMENTAL PHYSIOLOGY
(On demand). Three credit hours. Three hours of
lecture per week.

Environmental aspects of phytophysiology,

including energy, nutrition cycles, pollution, and
others.
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CFIT 6645. ADVANCES IN BIOLOGICAL
NITROGENFIXATION (I) (Odd numbered years).
Three credit hours. Two hours of lecture and one
hour of seminar per week.

Mechanism by which atmospheric nitrogen is
incorporated into plant proteins and modern
techniques utilized for its study, organisms a#e

of fixing nitrogen in a frediving state or in
symbiosis with plants, methodology to take
advantage of this process in agriculture.

AGRONOMY AND SOILS FACULTY

A list of professors who engage in graduate
activities in the Department follows, including
the highest earned degree, date, and institution
granting the degree. Research and teaching
interests are also included.

MYRNA ALAMEDA , ResearcherM.S., 1977,
University of Puerto Rico, Mayagliez Campus.
Teaching and Research interest: Microbiology.

ALBER TO BEALE -COSIO, Professor Ph.D,
1979, University of Florida, Gainesvill@eaching and
Researchnterests: Agronomy.

JAMES SCOTT BEAVER, Professor Ph.D, 1980,
University of lllinois at Urbana Teaching and
Researchnterests: Plant Breeding.

LIND A W. BEAVER, Professor Ph.D, 1981,
University of lllinois at Urbana Teaching and
Researchnterests: Plant Breeding.

SYLVIA CIANZIO , Ad HonoremPh.D, 1978, lowa
State University Teaching and Researchterest:
Plant Breeding.

MAGALY CINTRON , Assistant Professor M.S.,
2003, University of Puerto Rico, Rio Piedras Campus.
Teaching and Research interest: Chemistry.

WINSTON DE LA TORRE , Professor, Ph.D, 1988,
North Carolina State University.  Teachingnd
Research nterests: Plant Physiology andPlant
Biochemistry.

JOHN ERPELDING , Ad HonoremPh.D, 1996,
Montana State University Teaching and Research
interests: Plant Breeding and Molecular genetics.

RICARDO GOENAGA , Ad Honorem Ph.D., 1986,
North Carolina State University Teaching and
Researchiiterest: Crop Physiology.

WANDA LUGO, Associate ResearcheM.S., 1982,

North Carolina State University. Teaching and
Research interest: Crop Protection.
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RAUL E. MACCHIAVELLI , Professor Ph.D,
1992, Pennsylvania State UniversityTeaching ac
Researchriterests: Statistics,i@metry.

GUSTAVO MART INEZ, Professor Ph.D, 1995,
Ohio State University Teaching and Research
interest: Soil Chemistry.

MIGUEL A. MUNOZ, Professor Ph.D, 1988, Ohio
State University Teaching and Researchtéress:
Soil Chemistry and Soil Mineralogy.

JULI A 00 HAL,JAsRi#eNPsofessar
Ph.D, 2001, New Mexico State UniversityTeaching
and Researchterest: Soil Fertility.

RAFAEL OLMEDA , Extension SpecialisM.S.,
1983, University of Puerto Rico, Magaez Campus.
Teaching and Research interest: Agronomy.

CARLOS ORTIZ, Professoy Ph.D, 199,
University of Arkansas Teaching and Research
interest: Plant Breeding.

JUAN G. PEREZ-BOLIVAR , Asociate Professor
Ph.D, 2000, University of Florida Teating and
Researchnterests: Soil Classification, Wetlands.

TIMOTHY PORCH , AdHonorem Ph.D, 2001,
Cornell University Teaching and Researafiterests:
Plant Breeding.

YAMIL QUIJANO , Associate Extension Specialist
M.S., 1989, University of Puerto i€d, Mayaglez
Campus. €aching and Researchtérest: Pasture
Management.

LUCAS RAMIREZ -RAMOS, Associate Researcher
M.S., 1986, University of Puerto Rico, Mayaglez
Campus. Teaching and Research interest: Agronomy.

RAFAEL RAMOS -SANTANA, Professor M.S,,
1984, University of Puerto Rico, MayagleZeaching
and Researchnterest: Pasture Management.

LUIS E. RIVERA , ResearcherM.S., 1983,
University of Puerto Rico, Mayagiez Campus.
Teaching and Research interest: Agronomy.

ELVIN ROM AN-PAOLI, Professor, Ph.D, 1997,
Kansas State UniversityTeaching and Research
interest: Agronomy.

EDUARDO C. SCHRODER, ProfessorPh.D.,

1980, North Carolina State University.
Teaching and Researchtérests: Soil Microbiology,
Agronomy.

VICTOR SNYDER, Professor Ph.D, 1980, Cornell
University. Teaching and Researchtérest: Soil
Physics.
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DAVID SOTOMAYOR -RAMIR EZ, Associate
Professor Ph.D, 199%, Kansas State Univsty.
Teaching and Researchntérests: Soil Fertility,
Nutrient Management.

RAM ON I. TORRES-L OPEZ, Professoy Ph.D,
1993, Texas A&M University Teaching and
Researchriterests: Plant Genetic and Piloysgy.

ELIDE VALENCIA , Professor Ph.D, 1997,
University of Florida Teaching and Researaitérest:
Pasture and Forage Management

SKIP VAN BLOEM , Asociate Professor,Ph.D.
2004, Michigan State University. Teaching and
Research interest: Forest Management.

STEFANIE WHITMIRE , Assistant Researcher

Ph.D., 2003, Michigan State University. Teaching
and Research interest: Biogeeaqtistry.

7C

PROGRAM OF CROP PROTECTION

The program of Crop Protection leads to a
Master of Science. Students may specialize in
entomdogy, nematology, phytopathology, and
weed sience. Research is focused on developing
sustainable, biologicaltpased and crop
management technologies to control
economically important arthropednematodes,
plant diseaseandweeds

CROP PROTECTION (PROC)

Advanced Undergraduate Courses

PROC 5005 PHYTOPATHOGENIC FUNGI (1)
(Even numbered years). Three credit hoursvo T
hours of lecture and one thrleur laboratory per
week. Prerequisite: PROC 4006 or authorization of
the Department Director.

Examination of the most interesting groups of fungi
from the phytopathogenic point of view: their
taxonomy, nomenclature, nmtology, gnetics,
hostparasite relationship, physiology, and ecology.
Distinctive characteristic of spific pathogens.
Field trips for collection and observation are
required.

PROC 5006 INSECTS OF TROPICAL CROPS.
Three credit hours. Two hours t&fctures and one
threehour laboratory per week. Prerequisite:
PROC 4008 or CFIT 4008 or authorization of the
Director of the Department.

Major insects affecting tropical crops, their laigy
and taxonomy; identification of damages in the
field as well as in the laboratory; appropriate
measures of control.

Graduate Courses

PROC 60096010 SEMINAR (I, II)-(l, ). One
credit hour per semester. One hour of discussion
per week.

Discussion of topics on crop protection including
results of research work.

PROC 6015. MOLECULAR ASPECTS IN
PLANT PATHOLOGY. Three credit hours. Three
hours of lecture per week.

Study of the biochemistry, physiology, and
molecular biology of plarpathogen interactions.
Discussion of molecular mechanisms involved in
the deelopment of plant diseases caused by biotic
agents such as fungi, bacteria, nematodes and
viruses.

Graduate Catalogue 2@-2011




COLLEGE OF AGRICULTURAL SCIENCES

PROC 6601 PROPERTIES AND ACTIONS OF
HERBICIDES. Three credit hours. Two hours of
lectures and one three hour laboratory per week.

Classification andstructure of chemicals used in
weed control; the action of herbicides and their
effects on the morphology and internal mechanisms
of plants; physiological processes affected by
herbicides, and edaphic and climatic factors
influencing the performance of we&illers.

PROC 6603 METHODS OF RESEARCH IN
PATHOLOGY (ll) (Odd numbered years). Four
credit hours. Two hours of lecture and two
laboratories of three hours per week.

A course intended to give the graduate student
practice and skill in methods of latatory and field
research in Plant Pathology.

PROC 6604 DIAGNOSIS AND CONTROL OF
PLANT DISEASES (ll) (Even numbered years).
Three credit hours. One hour of lecture and two
threehour laboratory periods per week.

Techniques used in diagnosis of pladiseases.
Sources of descriptive information on
phytopathogens, fungi identification, and control
measures.

PROC 6605 URBAN PESTS. Three credit hours.
Two hours of lecture and one threeur laboratory
per week.

Study of urban pests of major econorimpact that
infest residential, industrial and commercial
structures. Methods for the control of urban pests,
with emphasis on arthropods.

PROC 6608 ADVANCED TROPICAL
PHYTOPATHOLOGY (I) (Even numbered years).
Four credit hours. Four hours of ledyper week.
Prerequisite: PROC 6604 or CFIT 6604.

Study and analysis of the etiology, pathology,
epiphytology, and control of major plant diseases of
the most important economic tropical crops.

PROC 6609 INTEGRATED PEST MANAGEMENT
(I). Three creditours. Two hours of lecture and
one threehour laboratory per week.

Integrated management of agricultural pests based
on the understanding of basic ecological principles
and through the use of environnt&lly compatible
pest management tactics and stee which
include ecological management, and the biological,
mechanical, genetic, chemical and legal factors.

Graduate Catalogue 2@-2011

PROC 6620 TOXICOLOGY OF PESTICIDES

(1) (Odd numbered years). Three credit hours.
Two hours of lecture and one thrbeur labosatory
per wed.

Classification, analysis, uses and toxicity of
pesticides wused in agriculture; methods in
toxicology research; residual effects of pesticides
on the environment, and on public health.

PROC 6624 MORPHOLOGY AND

TAXONOMY OF PHYTOPARASITIC
NEMATODES. Three credit hours. Two hours of
lecture and one thrdeour laboratory per week.
Prerequisite: PROC 4018 or CIFI 4018.

Morphology, anatomy, and taxonomy of
phytoparasitic nematodes; rules and problems of
nomenclature.

PROC 6625. TAXONOMY AND

MORPHOLOGY OF ENTOMOPHAGOUS
INSECTS. Four credit hours. Three hours of
lecture and three hours of laboratory per week.

Analysis, application, and evaluation of the

methods used in the morphology, taxonomy and
systematics of entomophagous insects with
emphass on hymenopterans. Includes character
differentiation, the construction and evaluation of

keys, cladograms and phenograms, analysis of the
literature, and the taxonomy and morphology to

family level.

PROC 6630 CONTROL OF PHYT®ARASITIC
NEMATODES () (Even numbered years). Three
credit hours. Two hours of lecture and one three
hour laboratory per week.

Study and evaluation of the physical, biological and
chemical control of phytoparasitic netades.

PROC 6635 TROPICAL AGRONEMATOLOGY

() (Odd numbered years). Three credit hours.
Two hours of lecture and one threeur laboratory
per week.

A detailed study covering the most important
aspects of plant nematodes in the tropics, especially
those concerned with sugar cane, coffee, tobacco,
citrusfruits, pineapple, plantains, bananas, rice, and
vegetables.
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PROC 6645 BIOLOGICAL CONTROL:
CONCEPTS AND THEORIES (1) (Odd numbered
years). Three credit hours. Two hours of lecture

and one thredour laboratory per week.
Prerequisite: authorizatioof the Director of the
Department.

Ecological theories that study the use of beneficial
organisms for the population density regulation of
organisms noxious to crops of economic
importance. Other topics to be studied are: the
structure of the agroecoggm commauaity,
predatofprey ecological relations, types and
components of predation, pedstroduction
programs and aspects of integration, perspectives
and development of biological control strategies,
with emphasis on insect control.

PROC 6650 PHYTOVIROLOGY (ll) (Odd
numbered years). Three credit hours. Two hours
of lecture and one thremour laboratory per week.

Fundamental concepts of plant viruses including
transmission, vector identification, their effects on
insect vectors, host range, clifisation, srology,

and physical properties and methods of control.
Research methods are emphasized in the
laboratory.

PROC 6993 SELECTED TOPICS (On deand).
One to three credit hours. Prerequisite:
authorization of the Director of the Department.

Study of selected topics in Crop Protection not
covered in existing courses.

PROC 6994 SELECTED TOPICS (On deand).
One to three credit hours. Prerequisite:
authorization of the Director of the Department.

Study of selected topics in Crop Proteatinot
covered in existing courses.

PROC 69956996 SPECIAL PROBLEMS (I, I,
S)(I, I, S). One to three credit hours per semester.
One to three study and research @ds per week.

Study or investigation of a special problem in the
field of crop potection.

PROC 6999 RESEARCH AND THESIS (1,11,S).
Three to six credit hours.

Thesis research.
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CROP PROTECTION FACULTY

A list of professors who engage in graduate
activities in the Department follows, including
the highest earned degree, date, amtitution
granting the degree. Research and teaching
interests are also included.

EDWIN ABREU, Professor M.S., 1977, University

of Puerto Rico, Mayagiiez Campus. Teaching and
Research interests: General Entomology, Population
Dynamics, Integrated PestManagement, Insect
Biology, Biology, Biological Control, and Plant Mites.

WANDA ALMODOVAR , Professor M.S., 1989,
University of Puerto Rico, Mayagiez Campus.
Teaching and Research interest: Plant Pathology,
Diagnosis and Control of Plant Diseases.

ADA ALVARADO , Associate ProfesspM.S., 1992,
University of Puerto Rico, Mayagliez Campus.
Teaching and Research interest: Integrated Pest
Management, Plant Pathology, Diagnosis and Control
of Plant Diseases.

ARISTIDES ARMSTRONG, Professor M.S., 1981,
University of Puerto Rico, Mayagiiez Campus.
Teaching and Research interests: General
Entomology, and Quarol of Insect Pests on Economic
Crops.

JULIO BIRD, Emeritus Professor Ph.D., 1957,
University of Minnesota. Teaching and Research
interest: Plant Virtogy.

IRMA CABRERA -ASENCIO, Associate Professpr
M.S., 1987, University of Puerto Rico. Teaching and
Research Interest: General Entomology, Biological
Control.

JOSE A. CHAVARRIA, Professor Ph.D., 1997,
University of Auburn, Alabama. Teaching and
Resarch interest: Plant Patlogy.

JOSE A. DUMAS, ProfessorPh.D., 1999,

University of Puerto RicdRio Piedras. Research
interest:  Pesticide Residues Analysis. Teaching
interest: Analytical Chemistry.

CONSUELO ESTEVEZ-DE JENSEN, Assistant
Professor Ph.D., 2000, University of Minnesota.
Teaching interests: Diagnostic and management of
fungal diseases. Research interest: Etiology and
control of soilborne diseases. Developing integrated
disease management programs for vegetable cropping
systems. Iteractions between cropping systems, soil
amendments, residue management, and tillage
practices on the management of soilborne diseases.
The effects of environmental and edaphic factors on
host characteristics contributing to disease
susceptibility.
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ROSA A. FRANQUI, Professoy Ph.D., 1995,
University of Wisconsin, Madison. Teaching and
Research interest: General &mblogy and Biological
Control.

FERNANDO GALLARDO , Professor Ph.D., 1990,
Louisiana State University. Research and Teaching
interest: Biological Control of Insects.

ANGEL L. GONZALEZ , Professor Ph.D., 1997,
University of lllinois, Urbana. Teaching and Research
interests: Generalrfomology, Biological Control.

MARIA DE L. LUGO , Professor Ph.D., 1993,
University of Arkansas. Teadld and Research
interest: Weed Science.

SILVERIO MEDINA -GAUD, Emeritus Professor
Ph.D., 1978, lowa State University. Teaching and
Research interest: Entomology.

HI PELI TO O 06 F ARdrdioh LSpecialist
Ph.D., 1996, Pennsylvania State Universityadhing

and Research interest: Entomology, Integrated Pest
Management, Urban Entomology.

LYDIA I. RIVERA -VARGAS, Professor Ph.D.,

1994, Ohio State University. Teaching and Research
interests:  Plant Pathagy, Biochemistry of Host
pathogen Interactio

JESSE ROMAN, Emeritus ProfessorPh.D., 1968,
North Carolina State University. Research and
Teaching interests: Nematology, Taxonomy,
Chemical Control, Biological Qdrol of Nematodes
and Insects.

EVELYN ROSA-MARQUES, Associate Professpr
M.S., 1998 University of Puerto Rico. Teaching and
Research interest: Plant Pathology, Diagnosis and
Control of Plant Diseases.

CARLOS ROSARIO, ProfessorPh.D., 1988,
Pennsylvania State University. Research and
Teaching interests: Urban Entomology, Integrated
Pest Management and Medical Entdoyy.

ALEJANDRO E. SEGARRA-CARMONA ,

Professor Ph.D., 1985, University of Maryland.
Teaching and Research interests: Entomology,
Ecology and Behavior of Insects, Biotechnology and
Agricultural Research Policy.

FELIC ITA VARELA , Associate ResearchePh.D.,
2002, The Ohio State University. Research and
Teaching interests: Plant Pathology, Integrated
Disease Management, Hearasite Relatitship.

ROBERTO VARGAS, Professoy Ph.D., 1995,

Auburn University. Teachingnal Research interests:
General Nematology, Plant Pathology, Biological

Graduate Catalogue 2@-2011

Control, Rhizosphere  Microecology,
Nematicides and Sustainable Agriculture.

Organic

JOSE C. VERLE-RODRIGUES, Associate
Professor Universidade de Séo Paulo, Brasil, 2001.
Teaching ad Research interests: Plant Virology.

NYDIA E. VICENTE , Professor M.S., 1983,

University of Puerto Rico, Mayagiez Campus.
Teaching and Research interests: Nematology,
Nematode Diseases of Vegetables and Integrated
Nematode Management.

MILDRED ZAPATA , Professor Ph.D., 1989,
University of Nebraska. Teaching and Research
interests: Plant Pathology, Phytobacteriology, Plant
microbe Interactions, Determinants of Pathogenicity
of Phytopathogenic Bacteria, Diseases of Legumes,
Vegetables and OrnamentéBiplogical Control.

PROGRAM OF HORTICULTURE

The program of Horticulture leads to a Master of
Science. Students may specialize in the
application of ecological sustainable, organic,
and conventional concepts and principles
improve the production and anagement of
vegetables, starchy crops, fruits, coffee,
ornamentals,landscapesand otherintensively
cultivatedhigh valuecommodities Physiological
regulation and manipulation in horticultural
crops and postharvest physiology and
managemerdre anotheareas of specialization.

HORTICULTURE (HORT)
Advanced Undergraduate Courses

HORT 5005. ADVANCED FLORICULTURE

(1. Three credit hours. Two hours of lecture and
one threehour laboratory per week. Prerasite:
HORT 4025.

A comprehensive reviewf gcientific literature and
research on the ecology, physiology, propagation,
improvement, and other growth processes of
important flowering and foliage plants.

HORT 5006. ADVANCED VEGETABLE
GARDENING (On demand). Two credit hours.
One hour of lecturand one thre&our laboratory
per week. Prerequisite: HORT 4008.

This course aims to review the different phases of
experimental work in vegetable growing with
assigned field problems. Field trips required.
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Graduate Courses

HORT 6007/CITA 6007. SAFETY OF FRUIT
AND VEGETABLE PRODUCTS. Three credit
hours. Two hours of lecture and one thheair
laboratory per week.

Advanced study of intrinsic and extrinsic factors
that determine the growth of microorganisms,
during postharvest, processing, stomg and
transportation of fruits and vegetables that may
affect public health.

HORT 6601 FOOD PROCESSING I (I). Three
credit hours. Three hours of lecture per week.

Fundamentals and commercial practice of food
preservation by heat treatment, dryingeezing,
canning, irradiation and microwaves.  Topics
included are selection of raw material, preparation,
unit of operations and processing, pagkg and
storage. Processes covered will include aseptic
packaging of juice and milk as well as canning of
fruits and vegetables.

HORT 6611 ADVANCED PLANT
PROPAGATION (Il). Three credit hours. Two
hours of lecture and one thrleur laboratory per
week.

Techniques in plant propagation through embryo
culture, meristematic culture in vegetative
propagation, culture of explants, and other

advanced methods; review of recent findings in this
field.

HORT 6616. ADVANCED TROPICAL FRUITS
(1) (On demand). Three credit hours. Three hours
of lecture per week.

A study of the problems encountered in the
productionof fruits of major economic importance,
with special emphasis on tropical conditions. The
influence of stocks, varieties, planting sites, soils
and ecological factors will be stressed.

HORT 6650. POST HARVEST PHYSIOLOGY
AND MANIPULATION OF HORTICULTURAL
CROPS (On demand). Three credit hours. Two
hours of lecture and one thrleur laboratory per
week.

The physiology of maturation and ripening, and the
handling of horticultural crops to preserve quality
and ensure storage life.

HORT 6652 PHYSIOLOGY OF VEGETABLE

CROPS (II) (On demand). Three credit hours.
Three hours of lecture per week.
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The study of photoperiodism, thermoperiodism,
deficiencies,  growth  substances, rooting,
germination and fruit setting in each of the major
vegetable crops.

HORT 6653 PHYSIOLOGY OF FRUIT
PRODUCTION (I) (On demand). Three credit
hours. Three hours of lecture per week.

The study of fruit production, including water,
light, soil and nutrition relationships; pruning, fruit
setting, and other growth and produittifactors.

HORT 6665. PLANT GENETIC
TRANSFORMATION(I) (On demand). Four credit
hours. Three hours of lecture and one foour
laboratory per week.

Theory and practice of the concepts in the genetic
transformation of plants by direct and indirect
methods. Emphasis will be givenAgrrobacterium
tumefaciensnediated trarfermation.

HORT 6669. GROWTH REGULATORS IN
HORTICULTURE (I). Three credit hours. Two
hours of lecture and one thrleur laboratory per
week.

The use of growth regulators aather chemicals in

the modification and alteration of natural plant
processes; the application of these substances in the
commercial production of fruits, vegetables, and
ornamentals.

HORT 6705. GRADUATE SEMINAR. One

credit hour. One hour of lecture rpeveek.
Prerequisite: authorization of the Director of the
Depatment.

Discussion of topics in Horticulture including
results of research work.

HORT 6990. SUPERVISED PROFESSIONAL
OCCUPATIONAL EXPERIENCE FOR COOP
STUDENTS. From three to six credit host Only

3 credits will be considered within the minimum of
the required 30 credits for the graduate program.

Practical experience in Horticulture in cooperation
with the private sector or government. To be jointly
supervised by the academic departméme, Coop
program coordinator and an official from the
cooperating entity. A written report will be required
upon completion of each work period.
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HORT 69956996 (On demand). RESEARCH IN
HORTICULTURE. One to three credit hours per
semester. One to twesearch periods per week for
a total of three to six hours each sstee

Research on an important horticultural problem. A
thesis presentation is not required, but a report of
the investigation should be made.

HORT 6997. SELECTED TOPICS (Onainand).
One to three credit hours. Preresjta:
authorization of the Director of the Department.

Selected topics in plant propagation, production,
management, physiology, genetic engineering,
molecular biology, and other areas of interest in
horticulture.

HORT 6998 SELECTED TOPICS (Onainand).
One to three credit hours. Prerequisite:
authorization of the Director of the Department.

Selected topics in plant propagation, production,
management, physiology, genetic engineering,
molecular biology, and o#r areas in hortidture.

HORT 6999. RESEARCH AND MASTER'S
THESIS (I, I). Six credit hours. One to three
research periods per week each semester.

Organized research in Horticulture at the Master's
thesis level, including thesis presentation and
discwssion as part of the requirements for a Master
of Science degree with a major in Horticulture.

HORTICULTURE FACULTY

A list of professors who regularly engage in
graduate activities in the Department follows,
including the hipest earned degree, date, and
institution granting the degree. Research and
teaching interests are also included.

BRYAN BRUNNER-FULTON, Professor Ph.D.,
1992, Michigan State University. Research and
Teaching interests: Breeding and Germplasm
Improvement (Fruits and Ornamentals).

JOAQUIN ANDRES CHONG-NUNEZ, Assistant
Professor Ph.D., 2005, Clemson University, South
Carolina. Research and Teaching interest: Plant and
Environmental Science.

FEIKO H. FERWERDA ,6 Assistant Researcher

Ph.D., 2001, University of Florida. Researchdan
Teaching interests: Plant Tissue Culture and
Molecular Markers.
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JOHN M. GILL , Professor Ph.D., 1994, Rutgers
University. Research and Teaching interests: Plant
Tissue Culture and Plant Genetic Transformation.

LIZZETTE GONZALEZ -GILL , Professor Ph.D,
1996, Rutgers University. Research and Teaching
interests: Ornamental Horticulture.

SALLY GONZALEZ -MIRANDA , Specialisiof
Extension MLA, 1987, Ball State University.
Research and Teaching interests: Landscape Design,
Arboriculture and Urban ForegtrUrban Horticulture.

MARIA DEL C. LIBRAN -SALAS, Professor
Ph.D., 1996, University of lllinois. Research and
Teaching interests: Ornamental Houtfture.

JOSE P. MORALES PAYAN, Associate Professpr
Ph.D., 1999, University of Florida, Gainesuville.

EDNA NEGRON-DE BRAVO, Professor, Ph.D.,
1987, The Pennsylvania State University.es&rch
and Teaching interests: Food Science.

LYNETTE ORELLANA -FELICIANO , Associate
Professor Ph.D. 2004, Washington State University.
Research and Teaching interest: Rede in the areas

of food microbiological, post harvest processing,
safety and quality of fruits and vegetables, thermal and
nonthermal processing of food and food science and
technology.

SALVADOR SALAS-QUINTANA , Professor

Ph.D., 1988, Rutgers Univengit Research and
Teaching interests:  Plant Physiology and -Bio
chemistry (Coffee, Vegetables and Starchy Crops).

JOSE ZAMORA -ECHEVARRIA , Associate

Professor M.S., 1991, University of Puerto Rico,
Mayaguez CampusResearch and Teaching interests:
Tropical Fruit Crop Production and Management.




COLLEGE OF AGRICULTURAL SCIENCES

ANIMAL INDUSTRY

The Department of Animal Industry offers a
program of studies leading to a Master of
Science degree in Animal Industry. All
applicants must have a Bachelor of Science
degree in Agricultural Scienseor in a closely
related field. They must meet the requirements
for admission set by the Office of Graduate
Studies and must conduct a research project and
write a thesis on a relevant subject.

The graduate program in Animal Industry is
designed to devep research skills in subjects
related to food producing animals, including
dairy and beef cattle, swine, poultry, rabbits, and
small ruminants. Available courses deal with
production and management of the most
important animal species as well as nuirifi

Theory, concepts, and applications of the process of
conversion of organic bgroducts into ingredients
for animal use and their utilization in commercial
feeds for livestock.

INPE 5346 DAIRY BY-PRODUCTS (On
demand). Three credit hours. Two lectusnd
one threenour laboratory per week. Prerequisite:
INPE 4008or authorizationof the Director of the
Department.

The manufacture of ice cream, cheese, arttébu

INPE 5347. VETERINARY PARASITOLOGY
(1. Three credit hours. Two hours obnference
and three hours of Ilaboratory per week.
Prerequisites: INPE 3005BIOL 4015 orBIOL
3022 or BIOL 3052r authorization of the Director
of the Department

. . . . Morphology, life cycle, and control of farm
breeding, reproduction, befiar and animal anin?als' ga){ra ites. y
productsdéd processing and ma#ufsacturing.

Students accepted to the program shall take basic
courses in statistics and biochemistry, and
courses in  management, nutrition, and
physiology and other electives aféel by the
Department to complete their coursework.

Research facilities consist of modern laboratories
located orcampus and animal facilities located
at research centers and agriculturgapeximent
stations of the College of Agricultural Sciences.
New or remodeled facilities for slaughtering
poultry, swine and cattle are located at the Lajas
Sub-station.

As part of their training, graduate students may
apply for an assistantship and acquire some
teaching experience while serving as instructors
in chage or as an aide in the laboratory sections
of certain coursesAnother option is a research
assistantship which are awarded on a need basis
by professors with research grants.

ANIMAL INDUSTRY (INPE)

Advanced Undergraduate Courses

INPE 5005 USE OF QRGANIC BY-PRODUCTS

IN ANIMAL NUTRITION. Three credit hours.
Three hours of lecture per week. Prerequisite:
INPE 4010 or authorization of the Director of the
Department.
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INPE 5355 ADVANCED BEEKEEPING (On
demand). Three credit hours. Twuwours of
conferenceand threehours of laboratory per week.
Prerequisite: INPE 4016r authorization of the
Director of the Department

Commercial Management dpiaries. Including
the bees, and the various methods used to obtain
honey and wax.

INPE 5356 DISEASE CONTROL AND
BIOSECURITY. Thee credit hours. Two hours of
lecture and three hours of laboratory per week.
Prerequisite: INPE 4005 or authorization of the
Director of the Department.

Sanitary and management practices for the control
and prevention of farm animal diseases. Disitrs
of management practices to prevent
transmission of zoonotic diseases.

the

INPE 5357. SCIENCE AND TECHNOLOGY OF
FRESH MEATS (On demand). Three credit hours.
Two hours of lecture and one feliour laboratory
per week. Prerequisite: INPE 4005 or
authorizationof the Director of the Department.

Principles and practices in the handling, preites
and preservation of beef, pork, and poultry meats.
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INPE 5365 GASTROINTESTINAL
MICROBIOLOGY OF DOMESTIC

ANIMALS. Three credit hours. Three hours of
lecture per week. Prerequisite: (INPE 4010 and
BIOL 3770 and QUIM 3062) or authorization of
the Director of the Department.

Discussion of theory related to the microbial
ecology of the gastrointestinal tract of domestic
animals. Analysis of the role ofntestinal
microbes in the nutrition, health, and
productivity of animals with emphasis on farm
animals.

Graduate Courses

INPE 6025 MINERAL NUTRITION AND
METABOLISM. Three credit hours. Three hours
of lecture per week.

Study of nutritional implicatins and metabolic

roles of mineral in animal nutriton. Forms and
location in the body, metabolic function,
deficiencies, toxicity, interactions, and

requirements of minerals in animal nutrition.

INPE 6600 DAIRY CATTLE MANAGEMENT
(I). Three credit hars. Two hours of lecture and
one threehour laboratory per week.

Care and management of dairy cattle.

INPE 6601 ADVANCED ANIMAL BREEDING
(On demand). Three credit hours. Two hours of
lecture and one thremour laboratory per week.

Advanced coursein population genetics, with
special emphasis on quantitative characteristics,
breeding and selection of farm animals.

INPE 6603 MEAT ANIMAL PRODUCTION (I).
Three credit hours. Two hours of lecture and one
threehour laboratory per week.

A comprehesive review of recent advances in the
research of various phases of meat animal
production.

INPE 6604 ANIMAL NUTRITION (I). Three
credit hours. Two hours of lecture and one three
hour laboratory per week.

Physiological mechanisms involved in thirstda
appetite; digestion, absorption and utilization of
nutrients; respiration and body temperature
regulation.
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INPE 6606. EXPERIMENTAL NUTRITION.
Three credit hours. Two hours of lecture and one
threehour laboratory per week.

Study and application ahe methodology used in
animal nutrition research. Practice im vivo, in
vitro, and in situ digestibility trials and
mathematical models to determine ruminal
degradability and fermentation rates. Evaluation
of experimental design for nutrition resdarc

INPE 6607-6608 GRADUATE SEMINAR (I, 1)
(On demand). One credit hour per semester. One
meeting per week per semester.

Lectures, discussions, and reports on selected topics
in Animal Industry.

INPE 6609 ADVANCED DAIRY BACTERIOLOGY
(On demand). Three credit hours. Two hours of
lecture and one thre®our laboratory per week.

The microbiology of milk and milk products.

INPE 6611 RUMINANT NUTRITION ().
Three credit hours. Two hours of lecture and one
threehour laboratory per week.

Physblogical and biochemical processes of
digestion; relation of rumen function to animal
response; chemical analyses and nutrient
composition and requirements of feedstuffs,
primarily forages; in vitro methodology for
determining nutrient digestibility.

INPE 6613 MILK SECRETION (On demand).
Three credit hours. Three hours of lecture per
week.

Physiology of milk secretion.

INPE 6614 ADVANCED POULTRY
PRODUCTION (ll). Three credit hours. Two hours
of lecture and one thréeur laboratory per week.

Conmmercial poultry farm operation, processing and
marketing of poultry products.

INPE 6615 ADVANCED SWINE
PRODUCTION (I). Three credit hours.
hours of lecturger week.

Three

Study of the problems of modern swine prciitn
and on going research to gelthem.
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INPE 6617. ADVANCED REPRODUCTION (I).
Three credit hours. Three hours of lecture per
week.

Anatomical, physiological, and pathological
processes of reproduction in farm animals.rr€uot
concepts in endocrinology and their apgtion in
maragement and control of reproduction. Effect of
tropical environment on reproduction.

INPE 6625 ANIMAL ENERGY METABOLISM

(II). Three credit hours. Three hours of lecture per
week. Prerequisite:authorizationof the Director

of the Department.

Cell structure and its relationship with energy
metabolism; concept and types of energy; laws of
thermodynamics and their relationship with animal
metabolism; energy utilization for different
processes; energy requirements of animals;
environmental effects onenergy metabolism;
control systems of energy metabolism; techniques
utilized to study energy metabolism.

INPE 6626 ANIMAL PROTEIN METABOLISM

(I). Three credit hours. Three hours of lecture per
week. Prerequisiteuthorizationof the Director of
the Department.

Nutritional and biochemical aspects of animal
protein metabolism; digestion and absorption;
metabolism of free aminoacids; protein synthesis
and turnover; excretion of nitrogenous products;
nutritional value of proteins; protein requirements;
general features of metabolic and homal control.

INPE 6637. NEUROENDOCRINE AND
CIRCULATORY PHYSIOLOGY. Three credit
hours. Three hours of lecture per week.

Study of the processes of the nervous, endocrine
and cardiovascular functions with emphasis o
cellular control mechanisms in domestigmals.

INPE 6638 RENAL, RESPIRATORY AND
DIGESTIVE PHYSIOLOGY. Three credit hours.
Three hours of lecture per week.

Study of the processes of the renal respiratory and
gastrointestinal functions with empdia in the
cellular control mechanisms in domesditimals.

INPE 6990 SUPERVISEDPROFESSIONAL
OCCUPATIONAL EXPERIENCE FOR C@P
STUDENTS. From three to six credit hours.
Prerequisitesauthorization of the Director of the
Department and to be a Coop Plstadent. Only
three credits will be considered within the
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minimum of the required 3€redits for the graduate
program.

Practical experience in animal management and
production and/or animal products in coopiem
with the private sector or governmefit be jointly
supervised by the academic department, the Coop
program coordinator and an official from the
cooperating entity. A written report will be required
upon completion of each worlepod.

INPE 69956996 SPECIAL PROBLEMS (I, Il
S)t(I, 1l, S). One to five credit hours per sesr.
One to five research periods per week each
semester.

Advanced studies in animal industry problems and
procedures. Problems will be assignedoading to
experience, interests, and need of the individual
student.

INPE 6997. SELECTED TOPICS (I,ll). One to
three credit hours. Prerequisiteauthorizationof
the Director of the Department.

Selected topics in biotechnology,
nutrition,  reproduction, animal
management of domestic species.

physiology,
health and

INPE 6998 SELECTED TOPICS (Oneinand).
One to three credit hours. Prerequisite:
authorizationof the Director of the Department.

Selected topics in biotechnology, physiology,
nutrition,  reproduction, animal health and
management of domestic species.

INPE 6999 RESEARCH AND THESIS (1,11,S).
One to six credit hours. One to six research periods
per week.

Organized research in Animal Industry at the
Master's thesis level, including thesis presgona
and discussion as a part of the requirements for a
Master of Science degree with a major in Animal
Industry.

ANIMAL INDUSTRY FACULTY

The following is a list of professors who engage
in graduate activities in the Department,
including the highest earned degree, date,
institution graming degree as well asesearch
and teaching interests:

AM ERICO CASAS-GUERNICA, Assciate
Professor M.S, 1984, University of Puerto Rico.
Teaching and Researclinterest: Beef Cattle
ProductioaARuminant Nutrition
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DANILO S. CIANZIO -MUJICA , Professor Ph.D,
1980, lowa Stat University Teaching and Research
interest: Beef Cattle Production and Meat
Technology.

ANGEL A. CUSTODIO-GONZALEZ, Associate
Professor Ph.D, 1983, Texas A&M University
Teaching and Researtiterest Animal Breeding and
Genetics.

JOHN A. FERNANDEZ-VANCLEVE , Professor,
Ph.D, 1986, University of Kentucky Teaching and
Researchnterest: Rproductive Physiology.

JORGE GONZALEZ-ORTIZ, Extension Specialist
M.S., 1986, University of Puerto RicoTeaching and
Researchnterest: Swine Production.

ESBAL JIMENEZ -CABAN, Assistant Professor
Ph.D., 2008, The Ohio State University. Teaching and
Research Interests: Animal Reproduction.

JOSE R. LATORRE -ACEVEDO, Professor Ph.D,
1986, University of ArkansasTeaching and Research
interest: PoultryProduction and  Physiologyood
Safety.

CARLOS NAZARIO -PAGAN, Assistant Extension
Specialist M.S, 1988, North Carolina State
University. Teaching and Researafiterest: Poultry
husbandry.

GUILLERMO ORTIZ -COLON, Assistant

Professor Ph.D., 2006, Mihigan State University.
Teaching and Research interests: Growth Physiology
T Ruminant Nutrition.

MELVIN PAG AN-MORALES, Asciate
ResearcherPh.D., 2002, Michigan State University.
Teaching and Researlmterests: Molecular Genetics
& Growth Physiology

JOSE PANTOJA-LOPEZ, Extension Specialist
Ph.D, 1994, Ohio State University Teaching and
Researchrterest: Dairy Science; DHIA Records.

DANIEL G. PESANTE -ARMSTRONG, Professor,

Ph.D, 1985, Louisiana State University Teaching
and Researchterest: Apiculture.

LEYDA PONCE DE LE ON-GONZALEZ,
Asociate Professor Ph.D, 1999, University of
WisconsinMadison. Teaching and Researnterest:
Milk and Dairy Products Teclatogy.

ARIEL RAM IREZ-RAMIREZ, Extension
Specialist M.S, 1983, Louisiana State University
Teaching and Researchntérest: Mastitis and
Mechanical Milking.
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PAUL F. RANDEL -FOLLING , ResearcherPh.D,
1963, Louisiana State University. Teachirmad
Resarch nterest: Rurimant Nutrition.

ERNESTO O. RIQUELME -VILLAGR AN,
Professor,Ph.D, 1975, Washington State Unigity.
Teaching and Researchteérests: Animal Nutrition,
Rabbit Production.

EDGARDO R. RIVERA -COL ON, Professor

D.V.M., 1984, Tuskegee Uwérsity Teaching and
Research riterests:  Veterinary Physiology; Swine
Production.

AIXA RIVERA -SERRANO, Asociate Professqr
M.S., 1985, University of Puerto RicoTeaching and
Research nterest:. Beef Cattle Production, Meat
Science.

ABNER RODRIGUEZ-CARIAS, Professor Ph.D,
1996, Michigan State University. Teachinand
Researchnterest: Ruminant Nutrition; Microbiology.

HECTOR RODRIGUEZ-PASTRANA, Specialist
M.S.,, 1987, University of Puerto RicoTeaching and
Research nterests: Small ruminant and rabbit
production.

TEODORO RUIZ -L OPEZ, Professoy Ph.D, 1993,
University of Florida Teaching and Research
interests: Dairy Cattle Nutrition; Forage Utilization.

CARMEN SANTANA -NIEVES, Associate

Professor Ph.D, 1993, University of lllinois
Teaching and Researchtéerests: Swine Production;
Environmental Physiology; Animal Behavior.

HECTOR L. SANTIAGO -ANAD ON, Asciate
Researcher Ph.D, 2002, Virginia Polytechnic
Institute and State UniversityTeaching and Research
interests: Poultry Prodtion, Animal Growth.

VICTOR SIBERIO-TORRES, Professor Ph.D,
1996, Michigan State University Teaching and
Researchnterests: Swine Prodiion; Nonruminant
Nutrition.

SAUL WISCOVITCH -TERUEL, Extension
Specialist M.S, 1985, University of Puerto iBo.
Teaching and Researaftérest: Aquaculture.

FOOD SCIENCE AND
TECHNOLOGY

Please refer to the Interdisciplinary Programs
section for information on this program.
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COLLEGE OF ARTS AND
SCIENCES

The School of Science was organized in 1943
accordimy to the provisions of the University Act
of 1942, and was authorized to grant the degree
of Bachelor of Science in the fields of Biology,
Chemistry, Geology, Mathematics, and Physics.
A Division of General Studies was set up later,
independently, with # purpose of offering a
series of introductory or basic courses leading an
incoming student to a better understanding of the
physical, intellectual, and social world in which
we live. The School of Science and the Division
of General Studies were fused form the
College of Arts and Sciences of the yaglez
Campus in 1959.

Graduate instruction at UPRM began in 1957
with the establishment of the Puerto Rico
Nuclear Center. The construction of this facility
in Mayaguez led to the beginning of graduate
studies in the fields of nuclear science and
technology, radiological physics and
mathematics. At present the College offers
graduate instruction leading to the degree of
Master of Science in Biology, Chemistry,
Geology, Marine Sciences, Mathematics and
Physics as well as the Master of Arts in Hispanic
Studies and the teaching of English as a second
language. In 1972, the College initiated a
program leading to the degree of Doctor of
Philosophy in Marine Sciences. The Mayaglez
Campus is the only institutiomn Puerto Rico
offering a PID. in this field. The Applied
Chemistry Ph.D. program started on 2004. A
multidisciplinary doctorate degree in Computer
Information Science ané&ngineeringis offered

in collaboration between the Mathematics and
the Electric and Computer Engineering
Departments.

8C

Depending on individual department regulations,
the student may have various options for
fulfilling Master degree requirements. Most
departments require a thesis, while some may
also offer the option of a pject report or grant
the degree under a nahesis option.
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BIOLOGY

The Department of Biology offers a program

l eadi ng to a Master 0s
Although there are no formal options, students
are able to specialize in conservation biology,
envronmental microbiology, botany, cellular
and molecular biology, ecology, physiology,

genetics, mycology, microbiology
(bacteriology), parasitology, virology and
zoology.

In addition to the admission requirements of the
Graduate Studies Office, a Bachelufr Science
degree in Biology or its equivalent is required.
Generally, only applicants with a minimum 3.00
GPA in biology courses will be considered for
admission.Candidates must submit scores of the
Graduate Record Examination (GREnd the
Test of Eglish as a Foreign LanguaEOEFL)
scores (foreign applicants

Requirements for théMasters Degreen the
Department of Biology are met with the approval
of a minimum of thirty credit hours ajraduate
courses including the thesisof which a
maximum d nine credits can be advanced
undergraduate (5000) courses BIOL 6689
(Biological Research Methods) and BIOL 6690
(Graduate Seminar) amre coursesequiredto

all students. All students are required to write a
thesis, and to present a departmeneisar
related to their thesis research prior to
graduation.All other program requirements are
those established by the Graduate Studies Office.

Departmental facilities include laboratories
dedicated to research in botany, cellular and
molecular biology comparative physiology,
entomology, virology, microbiology, mycology,
and other areas of biology; a herbarium and
greenhouse; and zoological collections In
addition, the Biology Desrtment operates a
Microscopy Center
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Advanced Undergraduate Course

BIOL 5005. ELEMENTARY PLANT ANATOMY.
Three credit hours. Two hours of lecture and one
thraeg r I@b@ratory Rer vyje%k.i ePr{eéeguisite:
BIOL 3435 or BIOL 3417or authorizationof the
Director of the Department

The study of simple and complex tissuefs the
organs of vascular plants; the study of the
characteristics of parenchyma, sclerenchyma and
collenchyma cells, as well as the elements
composing the xylem and phloem tissues.

BIOL 5007. GENERAL PLANT MORPHOLOGY
Three credit hours. Two hours fefcture and one
threehour laboratory per week. Prerequisite:
BIOL 3417 orBIOL 3435 orauthorizationof the
Director of the Department

The general principles of plant morphology,
including evolutionary tendencies, phylogenetic
lines and the life cycke of the principal groups of

plants.

BIOL 5009. PTERIDOLOGY. Three credit
hours. Two hours of lecture and one thhearr
laboratory per week. Prerequisite: BIOL 3417 or
BIOL 3435 or authorizationof the Director of the
Department

Lectures and lalvatories on the morphology,
taxonomy and ecological distribution of the local
ferns and their allies. Assigned readings and field
trips.

BIOL 5016. PLANT EVOLUTION. Two credit
hours. Two hours of lecture per week.
Prerequisite: BIOL 3417 or BIOL 343 or
authorizationof the Director of the Department

Analysis of the geological, morphological,
anatomical, physiological, and geographical
evidence showing how the different plant phyla
have evolved, with emphasis on the evolution of
tracheophytes. Agmed reading reports.

BIOL 5017. TROPICAL BRYOLOGY. Three
credit hours. Two hours ofdruire and one three
hour laboratory per week. Prerequisite: BIOL 3417
or authorizationof the Director of the Department.

The biology of mosses, liverworts, andrhworts,
emphasizing  the  structure, identification,
reproduction, and ecology of the native species of
Puerto Rico. Field trips required.
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BIOL 5018. PLANT PHYSIOLOGY. Four

credit hours. Three hours of lecture and one
laboratory of three hours per wee Prereqisites:
BIOL 3417 or BIOL 3435 orauthorizationof the
Director of the Department Corequisite: QUIM
3032 or QUIM 3062 or QUIM 3463 or
authorizationof the Director of the Department.

Plant physiology: diffusion, transpiration,

absorption ad transport, mineral nutrition,

metabolism, growth and development, hormones,
effects of environmental factors.

BIOL 5038. BIOLOGICAL APPLICATIONS OF
REMOTE SENSING AND GEOGRAPHICAL
INFORMATION SYSTEMS. Three credit hours.
Two hours of lecture and orikreehour laboratory
per week. Prerequisite: MATE 3172 or MATE

3005.
Students will learn the theory of extracting
information from remotely sensed data, its

integration into geographical information system
(GIS) databases, and its use for the studg an
management of biological systems. Students will
extract information of biological interest from
remotely sensed data and other types of geographic
data, will assemble at least one geographic

database, and use that geographic database to study

the relatonships between one or several organisms
and several environmental variables.

BIOL 5045. SCANNING ELECTRON
MICROSCOPY(SEM). Three credit hours. Two
hours of lecture and one thrleur laboratory per
week. Prerequisite:authorizationof the Director
of the Department.

Theoretical and practical aspects of the scanning
electron microscope (SEM) with emphasis on
sample preparation for SEM, detection of the
different types of signals emitted by the specimen,
and image analysis.

BIOL 5055. EUKARYOTIC MOLECULAR
GENETICS. Three credit hours. Three hours of
lecture per week. Prerequisites: BIOL 3300 and
QUIM 5071.

The eukaryotic genome, gene structure,
transposable elements, regulation of transcription,
mRNA processing, signal transduction and the
geneics of development the cell cycle, and cancer.
Discussion of research techniques in molecular
genetics.
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BIOL 5056. EUKARYOTIC MOLECULAR
GENETICS LABORATORY. Two credit hours.
Eight hours of laboratory per week. Prerequisite:
BIOL 3300 and QUIM 5071.Co-requisite: BIOL
5055.

Techniques used in eukaryotic molecular genetics
such as: DNA preparation, polymerase chain
reaction, restriction mapping, gene cloning, DNA
sequencing, and construction of genomic and
cDNA libraries.

BIOL 5397. EUKAKYOTIC MOLECULAR
GENETICS. Four credit hours. Two hours of
lecture and two fouhour laboratory per week.
Prerequisites: (BIOL 3300 and QUIM 5071) or
authorizationof the Director of the Department

Genome complexity; gene structure, regulation of
transcripton; mMmRNA processing; transposons;
signal transduction; the genetics of development,
the cell cycle, and cancer; research techniques in
molecular genetics.

BIOL 5416. HERPETOLOGY. Three credit
hours. Two hours of lecture and one thhear
laboratory peweek.

A study of the biology, classification and
morphology of amphibians and reptiles, with
emphasis on local species. Field trips.

BIOL 5417. ICHTHYOLOGY. Three credit
hours. Two hours of lecture and one thhear
laboratory per week.

A study d the biology, classification and
morphology of fishes, with emphasis on local
species. Field trips.

BIOL 5585. MEDICAL AND VETERINARY
ENTOMOLOGY. Three credit hours. Two hours
of lecture and one thrdeour laboratory per week.

This course offers thestudent interested in
entomology, animal husbandry or veterinary
science, an opportunity to become familiar with the
recognition, characteristics, habits and control of
insects, ticks, mites, and other arthropods that
attack man and domestic animals.

BIOL 5755 VIROLOGY. Three credit hours.
Two hours of lecture and one thrbeur laboratory
per week. Prerequisite: BIOL 377®r
authorizationof the Director of the Department

The classification, structure,
biochemical activities of virses.

physiology and
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BIOL 5758. BACTERIAL GENETICS. Two

credit hours. Two hours of lecture per week.
Prerequisites:  BIOL 3300or BIOL 3770 or
authorizationof the Director of the Department

DNA replication and expression in the prokaryotic
cell; transfer of gen& information; the impact of
genetic processes on the physiology and ecology of
bacteria.

BIOL 5759. BACTERIAL GENETICS
LABORATORY. Two credit hours. Two four
hour laboratory periods per week. -@muisite:
BIOL 5758.

Molecular techniques for thgtudy of the genetics

of bacteria and bacteriophages. Practical
experiences in the processes of recombination,
complementation, the control of genetic expression,
and the transmission of genetic information among
microorganisms.

BIOL 5765. MYCOLOGY. Ttree credit hours.
Two hours of lecture and one thrkeur laboratory
per week. Prerequisite: BIOL 377®r
authorizationof the Director of the Department

A study of the morphology, physiology,
classification and relation of fungi to man.
Emphasis igiven to the isolation and identification
of the different groups.

BIOL 5815. ANIMAL BEHAVIOR. Three credit
hours. Two hours of lecture and one thheair
laboratory per week.

A study of activities and responses of animals in
meeting their life requéaments. Field trips.

BIOL 5955. INTRODUCTION TO RESEARCH
METHODS IN ECOLOGY. Three credit hours.
One hour of lecture and two threeur laboratory
periods per week. Prerequisiteauthorization of
the Director of the Department

Field and laboratgr exercises serve to introduce
the student to the basic methods used in ecological
research. The student is trained in the use of
computers for the analysis of ecological data.

BIOL 5990. FIELD BIOLOGY WORKSHOP.
One to three credit hours. Thirty totsi hours of
workshop/practice per credit. Prerequisite:
authorizationof the Director of the Bpartment.

Intensive practical experience in selected areas of

field biology, in or outside of Puerto Rico. A final
written report will be required.

Graduate Catalogue 2@-2011

Graduate Courses

BIOL 6008. PROKARYOTIC MOLECULAR
GENETICS AND GENE REGULATION. Three
credit hours. Three hours of lecture per week.

Presentation, description, and analysis of nucleic
acid and chromosomal architecture of prokaryotes;
the structure and functioof biological components
involved in the processes of replication,
transcription, and translation. Discussion of the
different levels and mechanisms of gene expression
and regulation with emphasis on their genetic and
physiological consequences.

BIOL 6015 INSECT MORPHOLOGY. Four
credit hours. Two hours of lecture and two two
hour laboratories per week.

and external

A study of the general internal

morphology of insects.

BIOL 6155. PLANT ECOLOGY. Four credit
hours. Two hours of lecture and tworgbkhour

laboratories per weekPrerequisite: authorization

of the Director of the Department.

The interrelations of plants and environment;
climatic, edaphic, and biotic factors in theiraten

to origin, development, and structures of
vegetation; itroduction to ecological fieldwork and
the methods of ecological research. Practice is
given in the recognition of associations,
determination, and description of their structure,
and relationships and measurements  of
environmental factors. Reports recad.

BIOL 6199. BEHAVIORAL ECOLOGY. Three
credit hours. Three hours of lecture per week.

Recent developments in behavioral ecology.
Evolutionary and ecological models applied to the
behavioral problems of survival and reguction.
Integration of tleory with field and laboratory
evidences. Field trips required.

BIOL 6356. CYTOGENETICS. Three credit
hours. Two hours of lecture and one thhear
laboratory per week.

A study of different aspects of the cell that affect
inheritance.
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BIOL 6369. POPULATION GENETICS. Three
credit hours. Three hours of lecture per week.

Genetic variation in natural populations of both
plants and animals in different communities,
covering selection, migration, mutations, mating
systems, and the effect of populatisize on the
maintenance of genetic variation.

BIOL 6605. ENVIRONMENTAL POLLUTION
AND DISTURBANCE. Three credit hours. Two
hours of lecture and one thrleur laboratory per
week. Prerequisitauthorizationof the Director of
the Department.

An ewmlogical consideration of pollution and
disturbance of the environment; the effects of
industrial, domestic and other pollutants of the
ecosystem; the physical, chemical and biological
parameters used in pollution control and efvent.
Field trips.

BIOL 6607 POPULATION ECOLOGY. Three
credit hours. Two hours of lecture and one three
hour laboatory per week.

Study of populations for analysis of the control and
interaction among them. Topics such as mortality,
fertility, population growth, competitio and
predatofprey interaction will be dtussed.

BIOL 6610. LIMNOLOGY. Three credit hours.
Two hours of lecture and one threeur laboratory
per week.

A study of the physical, chemical and biological
characteristics and interrelations of thesedecin

aquatic situations; community structure in still and
running water; studies of local streams and ponds.

BIOL 6617. ADVANCED GENETICS. Three
credit hours. Two hours of lecture and one three
hour laboratory per week. Prerequisite:
authorizationof the Director of the Department.

Discussion of selected topics in genetics.

BIOL 6631. CELLULAR BIOCHEMISTRY

AND PHYSIOLOGY. Four credit hours. Three
hours of lecture and one thrleur laboatory per
week.

The interconversions of energy in livingells;
photosynthesis and carbohydrate metabolism as
energy sources; the utilization of metabolieryy

for protein synthesis; solute and solvent
movements; nerve and muscle phenomena.
Emphasis on metabolic regulation and enzyme
action.
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BIOL 6635. MEDICAL MYCOLOGY. Three
credit hours. Two hours of lecture and one three
hour laboratory per week. Prerequisite:
authorizationof the Director of the Department

A study of the fungi pathogenic to man.

BIOL 6637. TAXONOMY AND MORPHOLOGY
OF FUNGL Threecredit hours. Two hours of
lecture and one thre®our laboratory per week.

A thorough coverage of the phycomycetes,
ascomycetes, deuteromycetes and basidiomycetes
from a taxonomical and morphological approach,
with emphasis on saprophytes, zoopathogams a
phytopathogens.

BIOL 6642. ADVANCED MYCOLOGY. Three
credit hours. Two hours of lecture and one three
hour laboratory per week.

A study of fungi with emphasis on current ldgrmre
and methods of research.

BIOL 6650. BACTERIAL DIVERSITY. Three
credit hours. Two hours of lecture and two hkour
anda-half laboratories per week.

The diversity of prokaryotic organisms in relation
to ecophysiological and evolutionary perspectives,
emphasizing their isolation, identification, and
application.

BIOL 6688. SCIENTIFIC PHOTOGRAPHY FOR
BIOLOGISTS. Two credit hours. Two thréeur
laboratories per week. Prerequisitauthorization
of the Director of the Department.

Photographic techniques in biological research. A
presentation and a portfolio of the démt's work
are required.

BIOL 6689. BIOLOGICAL RESEARCH
METHODS. Two credit hours. Two hours of
lecture per week.

Methods and theory of investigation in the
biological field, including study of the biological
literature and sources of information rinomajor
institutions active in this field. The student is
required to write a research proposal in his area of
interest.
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BIOL 6690. GRADUATE SEMINAR. One credit
hour. Two hours of lecture per week.

Discussion of recent literature in biology and
relaed fields. Students will discuss principal topics
in their special fields.

BIOL 6705. ADVANCED FOOD
MICROBIOLOGY. Three credit hours. Two
hours of lecture and one thrleur laboratory per
week.

Microbiology of food commaodities. The nature and
function of beneficial and harmful microganisms.
Foodborne diseases. Effects of food processing and
storage on microorganisms.

BIOL 6990. RESEARCH . One to six credit hour
periods per week.

Research for a thesis.

BIOL 6991-6992 SPECIAL STUDIES IN

BIOLOGY. One to three credit hours per semester.
One to three research periods per week each
semester.

Supervised research in some special topics of
biology other than a thesis problem, but designed to
provide experience and training in scientific
investigation.

BIOL 6993. SPECIAL TOPICS IN BIOLOGY |I.
One tosix credit hours. One teix hours of lecture
per week.

Selected topics in biology, botany, microbiology,
and zoology.

BIOL 6994. SPECIAL TOPICS IN BIOLOGMYI.
One tosix credit hours. Oneotsix hours of lecture
per week.

Selected topics in biology, botany, microbiology,
and zoology.

BIOL 6997. SPECIAL TOPICS IN BIOLOGY:
LABORATORY. One to six credit hours. One to
six two-to four-hour laboratories per week.

Laboratory practice of selts topics in biology,
botany, microbiology, and zoology.
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Botany (BOTA)

BOTA 6006. PHYSIOLOGY OF BACTERIA.
Three credit hours. Two hours of lecture and one
threehour laboratory per week.

The physiology of bacteria and the biochemistry of
microbic gocesses.

BOTA 6007. PHYTOGEOGRAPHY. Three
credit hours. Three hours of lecture per week.
Prerequisite: authorizationof the Director of the
Department

A study of the geographical distribution of plants,
with special emphasis on the ecological and
historical factors affecting their distribution.

Zoology (ZOOL)

Advanced Undergraduate Course

ZOOL 5005. INVERTEBRATES OF PUERTO
RICO. Three credit hours. Two hours of lecture
and onethree hour laboratory per week.

Taxonomy and ecology of the mostommon
invertebrates of Puerto Rico, especially Agfpoda
(exclusive of insects and marine forms) and
Mollusca. Field trips.

Graduate Courses

ZOOL 6019. ADVANCED PARASITOLOGY.

Four credit hours. Three lectures and one three
hour laboratory per week. Prerequisite:
authorizationof the Director of the Department

Lectures, conferences, reading and laboratory work
dealing with practical problems of classification,
morphology and host relations of animal parasites.

ZOOL 6025. SYSTEMATIC ZOOLOGY. Thee
credit hours. Three hours of lecture per week.

The naming and classification of animals, rules and
basis of nomenclature, quantitative methods of
analysis, and methods for presentation of
systematic findings.

ZOOL 6039. ANIMAL ECOLOGY. Three credit
hours. Two hours of lecture and one thheair

laboratory per weekPrerequisite:authorizationof

the Director of the Department.

A study of the principles of ecology as applied to
animals.
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ZOOL 6056. ZOOGEOGRAPHY. Three credit
hours. Three hoursf lecture per week.

A study of the geographical distribution of animals,
with special emphasis on factors affecting this
distribution. Assigned readings and reports.

ZOOL 6058. INSECT TAXONOMY. Three
credit hours. One hour of lecture and two tiaair
laboratory periods per week.

The classification of the hexapoda. Construction of
keys, preparation of description, nomenclatural
problems, faunistic and monographic studies,
catalogs and bibliographies.
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BIOLOGY FACULTY

A list of professors who enga in graduate
activities in the Department follows including
the highest earned degree, date, and institution
granting the degree. Research and teaching
interests are also included.

CARLOS ACEVEDO, Assistant ProfessorPh.D.,
2006, Vanderbilt UniversitySchool of Medicine.
Research interests: Celular and Molecular
Immunology. Teaching interests: Immunology,
Celular and Molecular Biology.

DIMARIS ACOSTA -MERCADO, Asciate

Professor Ph.D, 2003, University of Guelph,
Canada. Researchinterests:  HEalogy of Soll
Protozoa, Biodiversity and Ecosystem Function.
Teachingnterests: Ecologicand Researchlethods,
Proistology, Philosophy of SciencesMicrobial
Ecology.

JAIME A. ACOSTA , As®ciate Professor Ph.D,
1995 Virginia Polytechnic Institute and State
University. Research interests: Entomology,
Biocontrol of Lepidoptera Ecology of Fire Ants.
Teaching interests:  Biology, Ecology, Zoology,
Entomology.

MONICA ALFARO , Asociate Professor Ph.D,
2002, University of Puerto Rico. Reseaiolerests:
Marine Biology, Ecology of Zoopldton. Teaching
interests: Marine Ecosystems, Zoogeography, and
Biological Sciences.

FERNANDO BIRD-PICO, Associate Professpr
Ph.D, 1994, University of Kansas. Researnterests:

Herpetology, Ecology and Pojation Genetics,
Conservation  Biology. Teaching interests:
Herpetology, Systematic Zoology, Population

Genetics, Comparative Vertebrate Aoray.

SONIA BORGES, Professoy D.Sc., 1988,

Universidad Complutense de Madrid. Research
interests:  Systematicand Ecology of Terrestrial
Oligochaetes (Annelida), Organic Waste Management
by Vermicomposting Teachingnterests: Zoology.

GARY J. BRECKON, Professoy Ph.D, 1974,
University of California at Davis. Researiiterests:
Taxonomy and Ecology of willian Plants, especially
rare and endangered species. Teachimgrests:
Botany and Ecogy.

LUCY BUNKLEY -WILLIAMS , Professoy Ph.D.,
1984, Auburn University. &earchinterests: Fish
Parasitology and PathologyParasite Taxonomy
Teaching interess: Parasitology, Zoology,
Ichthyology.
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ROSA BUXEDA, Professor Ph.D, 1993, Rutgers
University, New Brunswick. Researcinterests:
Science Education, Microbidhysiology Teaching
interests: Microbial Physiology, Microbiology,
Microbial Biochemistry

MATIAS CAFARO , AssiciateProfessor Ph.D.,

2003, University of Kansas, Lawrence. Research
interests: Mycology, Symbiosis, interactions between
arthropods and fungi. Teaching interests: Topics in
symiosis, Advanced Mycology, Systematics of
Fungi, Molecular Systematics.

FRANKLIN CARRERO , Assistant ProfesspPh.D.,
2005, University of lllinois, Urbana. Research
interests: Cell and Developmental Neurobiology and
Synaptogenesis. Teaching interests: Neurobiology,
Cell and Developmental Biology, Cebignaling and
Communication.

MILDRED CHAPARRO , Professor Ph.D, 1985,
Texas A&M University. Researchnterests: Food
Microbiology. Teachinginterests:  Microbiology,
Food Microbiology.

JESUS D. CHINEA, As®ciate Professor Cornell
University, Ph.D,. 1992, Researchterests: Ecology,
Forest Dynamics, Exotic Species, Restoration
Ecology, Applications of Remote Sensing and GIS to
Ecology. Teachingnterests: Ecology, Botany.

CARLOS A. DELANNOQY , Professor Ph.D, 1984,
University of Colorado. Resech interests:
Endangered  Species. Teachinginterests:
Ornithology, Ecology, and Conservation Biology.

NANETTE DIFFOOT -CARLO, Professor Ph.D.,
1992, Virginia Polytechnic Institute and State
University. Researcinterest: Molecular Studies of
Viral Replication. Teachingnterests: Virology,
Molecular Biology.

NICO M. FRANZ , Assistant ProfesspiPh.D., 2005,
Cornell University, Ithaca, New York. Research
interest: Insect Systematics (Morphology, Phylogeny,
Classification), Theory and Practice 8f/stematics,
Philosophy of Sciences. Teaching interests: Insect
Morphology, Insect Taxonomy, Advanced Methods in
Biogeography and Systematics Insect Plant
Interactions, Philosophy of Science.

DUANE A. KOLTERMAN , Professoy Ph.D, 1982,

University of Wigonsin Madison Research
interests: Conservation Biology, Plant
Biosystematics Plant Nomenclature  Teaching
interests: Botany Biological Nomenclature,

Conservation Biology
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DAVID LOGUE , Assistant ProfessprPh.D., 2004,

Colorado State University. Teaching interests:
Animal Behavior, Behavioral Ecology. Research
interests: Behavioral Ecology,  Acoustic

Communication in Birds.

SANDRA L. MALDONADO -RAM iREZ, Asiciate

Professor Ph.D, 2001, Cornell University, Ithaca,
New York. Researchinterests:  Mycology,

Aerobiology, Plant PathologyFungal Endophytes
Teachingnterests: Mycology.

JOSE A. MARI -MUTT , Professor Ph.D, 1978,
University of lllinois, Urbana. Researdimterests:
Taxonomy of Apterygota. Teachingnterests:
Zoology, EntomologylInvertebrates.

JUAN C. MART INEZ-CRUZADO, Professor

Ph.D, 1988, Harvard University.Researchinterests:
Molecular Population Genetics and Evolution.
Teachingnterests: Genetics, dlecular Genetics.

ARTURO A. MASSOL, Professor Ph.D, 1994,
Michigan State University. Researcinterests:
Biodegradation, Microbial Diversity, Environmental
Microbiology. Teachingnterests: Microbial Ecology,
General Microbiology, Industrial Microbiology.

RAFAEL MONTALVO , Associate Pofessor Ph.D,
2003, Universg of Nebraska. Researcimterest:
Extremophiles, Taxonomy, Physiology anetics
of Archaca. Teachinmterest: Micology.

VIVIAN NAVAS , Professor Ph.D, 1990, University
of lllinois, Urbana. Researcimterests: Cell and
Structural Biology. Teadhg interest: Biology,
Histology, Electron Microscopy.

TARAS OLEKSYK , Assistant ProfesspPh.D.,

2001, The University of Georgia. Research interests:
Population and evolutionary genetics of humans and
other vertebrate species, genetic epidemiology of
infectious diseases, genetic exotoxicology. Teaching
interests:  Genetics, Advanced Genetics, Genome
Resources (seminar).

CARLOS A. PEREZ-MUNOZ, Professor Ph.D,

1991, University of California, Davis. Research
interests: Botany, Structural Biology, aRt
Morphogenesis. Teachingterests: Biology, Botany,
Plant Morphology, Plant Anatomy, Microtechniques,
Scientific Photography for Biologists.

LUIS A. RIOS-HERNANDEZ, Assistant Professor

Ph.D., 2003, University of Oklahoma. Research
interests: Anambic  processes, Syntrophic
Metabolism. Teaching interests: General
Microbiology, Microbial Physiology, Anaerobic
Microbiology.

87




COLLEGE OF ARTS AND SCIENCES

CARLOS RIOS-VELAZQUEZ, As®ciate

Professor Ph.D, 2000, University of Wisconsin

Madison. Researchterest: Bacterial Getics and

Physiology, = Microbial Biotechnology and

Bioprospecting  Teaching interest: Microbial

Physiology and GeneticsProkaryotic Molecular

Genetics and Gene Regulation, Microbial
Biotechnology

JUAN A. RIVERO, Distinguished ProfessoPh.D.,
1953, Havard University. Researchinterests:
Herpetology, Evolution and Ecology of Reptiles and
Amphibians.  Teachinginterests: Herpetology,
Evolution, and Sex Biology.

CARLOS M. RODRIGUEZ -MINGUELA

Assistant ProfessorPh.D., 2005, Michigan State
University. Researclinterest: Molecular Ecology of
Antibiotic Resistance Genes, Development of
QuantitativeMolecular Methods for Microbial Source
Tracking, and the Ecology of Microbial Processes
involved in the removal of Environmental Pollutants.
Teachinginterests: Microbiology, Microbial Ecology,
Application of Bioinformatics to Molecular Microbial
Ecology, Diversity of Prokaryotes.

ALEJANDRO RUIZ -ACEVEDO, Professor Ph.D.,
1981, University of Oklahoma. eRearchinterests:
Microbiology, Immunology, Medida Mycology.
Teachinginterests: Medical Mydogy, Immunology,
Clinical Microbiology, Industrial Microbiology.

CARLOS J. SANTOS-FLORES, Asciate

Professor Ph.D, 2001, University of Wisconsin
Madison. Researcimterests: Limnology, Freshwater
Ecology, Taxonomy of Algae and Microinvertebrates,
Aquatic Fungi Taxonomy and Ecology. Teaching
interests: Limnology, Freshwater Biology, Plankton
Ecology.

INES SASTRE-DE JESUS, Professor Ph.D, 1987,
City University of New York. Researcmterests:
Systeméic of Bryophytes, Bryophyte Ecology and
Conservation. Teachingterests: Scientific Writing,
Tropical Bryology, Plant EvolutiorBotany.
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DIMUTH SIRITUNGA , Asociate Professor Ph.D.,

2002, The Ohio State University. Researatterests:

Plant Moleclar Biology, Metabolic Engineering,
Genetics. Teachinginterest: Plant Molecular
Biology, Plant Physiology, Genetics.

JARROD THAXTON , Assistant ProfessprPh.D.,
2003, Louisiana State University. Reseairterests:
Fire and Disturbance Ecology, Tropi Forest
Ecology and Conservation. Teaching interests:
Botany, Ecology, Disturbance and Restoration in Plant
Communities, Biology of Invasive Species.

JOHN M. USCIAN, Professoy Ph.D., 1994,
University of Nebraska. Researohterests: Marine
Fish, Bbchemistry/Physiology. Teachininterests:
Physiology,Cell Biology, Genetics

MARIA M. VARGAS, Professor Ph.D, 1997,

Arizona State University. Researclinterests:

Mycology, Entomopathogenic fungi, Microscopy.
Teaching interests: Mycology, Microbiogy,

Microscopy.

A VALANCE WASHINGTON , Assistant Professor
Ph.D., 1998, Southern Methodist University.
Teaching interests: Genetics, Molecular Biology,
Hemostasis. Research interests: Platelet function,
Hemostasis, Cardiovascular Disease and nmdlson.
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CHEMISTRY

The Department of Chemistry offers a program
leading to a Master degree in Chemistry, and a

Doctor of Philosophy degree in Applied
Chemistry.
The department is housed in a fatory

building (214,000 square feet) with modern
facilities for teaching and researainich has40
research and 20 teaching laboratorissaell as

10 classrooms, a computer center, a visualization
center, and cold and dark rooms. Research
facilities include a large variety of sophisticated
instrumentation, including systems  for
femtochemistry (laser system), NMR
spectroscopy, atomic force microscopy, scanning
electron microscopy, and electrochemistry. The
department hosts several research groups and
two research centers: the Center for Protein
Characterizabn and Fungtion, and the Center
for Development of Chemical SensorsAn
outreach program, Science on Wheels, is also
housed within the departmental facilities.

Approximately thirty faculty members with PhD.
degrees have egoing research projects in the

areas of organic synthesis, environmental
chemistry, molecular spectroscopy, material
characterization, = computational  chemistry,

electrochemistry, and biochemistry.
M.S. in Chemistry Program

In addition to the admission requirements of the
Graduate Studs Office, a Bachelor of Science
in Chemistry or its equivalent, as determined by
the departmental graduate committee, is
required. The Graduate Record Examination
(GRE) is also required for admissiolthough
there are no formal options, students alée to
specialize in these areas:

Analytical Chemistry
Physical Chemistry
Inorganic Chemistry
Organic Chemistry
Biochemistry

The requirements for the Master Degree in the
Department of Chemistry are met with the
approval of at least eighteen credit howf

graduate courses in Chemistry, exclusive of the
thesis. Three of the following core courses are
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required: Advanced Inorganic Chemistry |
(QUIM 6011), Advanced Organic Chemistry |
(QUIM 6401), Advanced Physical Chemistry
(QUIM 6605), Advanced Analytal Chemistry
(QUIM 6215), and Advanced Biochemistry
(QUIM 6715). In addition, students are required
to take QUIM 6005 and QUIM 6006, (Graduate
Seminar | and Il), and write a thesis.

Ph.D. in Applied Chemistry

The PhD Program in Applied Chemistry statt
at the University of Puerto Rico Mayagiiez on
January of 2004. The program started with
emphasis in two principal fields of research:
biophystal chemistry and chemistry of
material s. The
http://www.uprm.edu/wquim/ offers additional

information on the program and the research

interests of the professors involved in the
program.
Admission Requirements:

1. A bachelor or master degree in

chemistryfrom a recognized university
or its equvalent, witha minimumgrade
point average of 3.00 in a scale of O to
4. 00. Applicants
degreewhichis not in chemistry will be
evaluatebasedn their own merits.

2. Take the aptitude Graduate Record
Examination (GRE)

3. Master Spani® and English. If there
are deficiencies in either one of the

languages the student must take
remedial courses when they enter the
program.

Placement Tests:

Placement tests will be offered to the
studentswho have beeraccepted to the
Doctoral Program défore beginning
their studies. These consist of five
placement testahich will evaluate the
student 6s
undergraduate level in the following
areas: Organic Chemistry, Inorganic
Chemistry,  Analytical  Chemistry,
Physical Chemistry and Biochéstry.
For students with an MS in chemistry,
the Graduate Committee may accredit
up to fifteen creditsof the previous

wh o

knowl edge

Department 6s

hav:i

at


http://www.uprm.edu/wquim/
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graduate level courses towards the

Ph.D. degree.
Program Requirements:

Research ProposéThe studenwill present
a written propodafor research that defines
higher doctoral thesis project and will
defend it orally in front of the thesis
committee.

Doctoral Exami The Student will take a
Doctoral Examwhich will measurehis/her
knowledge at the graduate level. This should
occur dumg the third year of studieThe
examwill involve both a written and oral
part

Internshipi Every studentwill work one
semester or four months in an academic,
industrial, or government lab outside the
UPR-Mayagliez campus. Since the
department doesot have funds to subsidize
the internship, research advisors and the
graduate students must seek funding for the
internship through grants or scholarships.

It is recommended that the four month
period be flexible, but cumulative to include
a period of ateast four months. This period
may be distributed as follows:
1. A period of four months without
interruption.
2. Two summer terms.

The internship period may include a
maximum of three weeks in workshops

Publication$ Students will be requiredo
have two accepted publications before
defending their doctoral dissertation.

The academic requirements to grant the degree are:

A. A minimum of 52 credits, of which
no more than 9 can be tite 5000
level and no less than 43 at the 6000
level or higher. Of the previous 43
credits, 18 credits will be thesis. A
minimum of nine credits will be
required in areas outside of the
specialty.

B. The minimum grade point average
required for graduatiowill be 3.00.

Course Distribution

Core Courses (3 courses @ 3 credit holrs)
9 credit hours

Grade Requirements28 credit hours
Recommended Courses and Electives by
Area of Specialty 15 credit hours

Advanced Undergraduate Courses

QUIM 5065. CHEMISTRY OF SYNTHETIC
DRUGS (On demand). Three credit hours. Three
hours of lecture per week. PrerequisitQUIM
3032 orQUIM 3072 or QUIM 3450 or QUIM
3463 or authorization of the Director of the
Department

The chemistry of synthetic organic compounds o
medical and physiological interest. Topics to be

covered will include anesthetics, antispasmodlics,
rel at ed t o the stude n.Sl(rjﬁtif))yrsetics, analgesics, ~ hypnotics, Esea%ltl%/es,

workshop shoul have a minimum duration
of one week.

After returning from the Practicum, students
must present a progress report, make a
presentation in the Graduate Seminar or in a
scientific conference such as the Puerto Rico
Senior Technical meeting and receive a
formal evaluation from the Practicum
supervisor or host.

Upon approval of the report, the President of
the students Graduate Studies committee
will submit a letter (similar to that in
Appendix VII) to the Graduate Coordinator,
informing him of the compl@&n of this
requirement.

9C

anticonvulsants, anticoagulants, antihistamines,
tranquilizers, antimalarials, and anthelmintics.

QUIM 5066. TOXICOLOGICAL CHEMISTRY
(I). Three credit hours. Three hours of lecture per
week. Prerequisite: QUIM 3032 or QUIM 3072 or
QUIM 3450 or QUIM 3062or authorization of the
Director of the Department

Chemical properties, reactions, origin, and o$e
toxic substances, including chemical aspects of
their effects upon biological systems, and their
transformation and elimination.
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QUIM 5071. GENERAL BIOCHEMISTRY I.

Three credit hours. Three hours of lecture per
week. Prerequisite: QUIM 3463 or @W 3072 or
QUIM 3450 or QUIM 3062or authorization of the
Director of the Department

Chemical characterization of proteins,
carbohydrates, lipids, and nucleic acids; principles
of enzymology and bioenergetics; biological
membranes and transport; recongrinh DNA
techniques; biological oxidations.

QUIM 5072. GENERAL BIOCHEMISTRY L.
Three credit hours. Three hours of lecture per
week. Prerequisite: QUIM 5071.

Biosynthesis and biodegradation of cdrpdrates,
lipids, amino acids, and nucleic acidsteigration
and regulation of animal metabolism; chemistry of
genetic expression and regulation.

QUIM 5073. GENERAL BIOCHEMISTRY
LABORATORY I. One credit hour. One fodrour
laboratory per week. Corequisite: QUIM 5071.

Isolation and characterization gfroteins, lipids,
and nucleic acids; enzymatic processes; the use of
recombinant DNA techniques.

QUIM 5074. GENERAL BIOCHEMISTRY
LABORATORY Il. One credit hour. Four hours
of laboratory per week. CorequisittATE 3021
or MATE 3031 or MATE 3144 or MATE 3183

The use of winformatics, structural genomicand
the molecular modeling in the spectroscopic
characterizatiomnalysis ofbiological molecules.

QUIM 5085. FOOD CHEMISTRY (On demand).
Four credit hours. Three hours of lecture and four
hours of laboratory per weekPrerequisite: QUIM
3072 and (QUIM 3463 or QUIM 3062)r
authorization of the Director of the Department.

A study of the chemistry of the principal food
resources and food additives, their role in itiotn,
and the effect ofprocessing treatment on their
chemical composition.

QUIM 5095. NUCLEAR CHEMISTRY (Il).

Three credit hours. Three hours of lecture per
week. Prerequisites: QUIM 3042 or QUIM 3002
and MATE 3031 or MATE 3183 or MATE 3144.

A course describing the fundamtal concepts of
nuclear science. Selected topics on nuclear

properties, nuclear forces and  structure,
radioactivity, mathematical relations of radioactive
decay, statistics, nuclear reactions, effects of
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nuclear radiations and transitions, applicatidn o
nuclear phenomena of chemistry and othetaited
fields.

QUIM 5105. PRINCIPLES OF QUANTUM
CHEMISTRY. Three credit hours. Three hours of
lecture per week. Prerequisite: QUIM 4042
authorization of the Director of the Department

Conceptual devefmment, postulates, and models of
quantum mechanics. Approximation methods to
the solution of the timéndependent Schrodinger

equation.

QUIM 5125. CHEMICAL THERMODYNAMICS

(On demand). Three credit hours. Three hours of
lecture per week. PrerequisiteQUIM 4042 or
authorization of the Director of the Department

Systematic analysis of the fundamental concepts of
chemical thermodynamics and their apgtiicns.

QUIM 5135. PHYSICAL ORGANIC CHEMISTRY
(On demand). Three credit hours. Three hours of
lecture per week. Prerequisites: QUIM 4042 and
QUIM 3072 or QUIM 345®@r QUIM 3463

A mathematical and quantitative study of organic
chemical phenomena. Applications of modern
theoretical concepts to the chemical and physical
properties of organic compnods, and to the
kinetics and mechanisms of organic reactions.

QUIM 5145. HETEROCYCLIC COMPOUNDS

(On demand). Three credit hours. Three hours of
lecture per week. PrerequisiteQUIM 3032 or
QUIM 3072 or QUIM 34500r QUIM 3463 or
authorization of th®irector of the Department

Structure, synthesis, and reactions of ring systems
containing other atoms besides carbon. Alkaloids
will be given special consideration.

QUIM 5150. SPECTROSCOPIC IDENTIFICATION

OF ORGANIC COMPOUNDS (). Three credit

hours.  Three hours of lecture per week.
Prerequisite: QUIM 3032 or QUIM 3072 or QUIM
3450 or QUIM 3463 or authorization of the
Director of the Department

Elucidation of the structure of organicropounds

by spectroscopic methods, including infrared,
ultraviolet, nuclear magnetic resonance, and mass
spectrometry techniques.
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QUIM 5165. POLYMER CHEMISTRY (On
demand). Three credit hours. Three hours of
lecture per week. PrerequisiteQUIM 3450 or
QUIM 3072 or QUIM 3032 orQUIM 3463 or
authorization of th®irector of the Department

Structure, properties, syntless reactions, and
physical behavior of polymers. Experimental
methods used in their analysis.

QUIM 5175. EXPLOSIVES DETECTION AND
ANALYSIS. Four credit hours. Three hours of
lecture and ondour-hour laboratory period per
week. Prerequisites: QUIM 4041 andqQUIM
3065 or QUIM 3055

General aspects, chemical and physical properties,
and analytical techniques for the detection and
analysis of explosives.

QUIM 5205. PHARMACEUTICAL

ANALYTI CAL CHEMISTRY. Three credit hours.
Three hours of lecture per week. Prerequisites:
((QUIM 3065 or QUIM 3055) and (QUIM 3072 or
QUIM 3450) and QUIM 4041) or authorization of
the Director of the Department.

Application of analytical methods and validati
requirements oriented to pharmaceutical processes,
materials, and regulations that apply to the
pharmaceutical industry.

Graduate Courses

QUIM 6005-6006 GRADUATE SEMINAR (I,
I)-(1, 11). One credit hour per semester. One hour
of lecture per weekach semester.

Lectures, discussions, and reports on selected topics
in chemistry.

QUIM 6007. SPECIAL TOPICS I. From one to
three credit hours. From one to three hours of
lecture per week.

Selected topics in inorganic chemistry, organic
chemistry, anatical chemistry, physical chestry,
and biochemistry.

QUIM 6008. SPECIAL TOPICS Il. From one to
three credit hours. From one to three hours of
lecture per week.

Selected topics in inorganic chemistry, organic

chemistry, analytical chemistry, physiciemstry,
and biochemistry.
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QUIM 6009. SPECTROSCOPY OF
BIOLOGICAL MOLECULES. Three credit
hours. Three hours of lecture per week.

Spectroscopy techniques to study the structures
and conformational changes of biological
molecules.

QUIM 6011. ADVANCED INORGANIC
CHEMISTRY | (I). Three credit hours.
hours of lecture per week.

Three

Electronic properties; theories of bonding and

structures of inorganic compounds, including
metals and their complexes; reactions and
applications of acibase, coordiation, and

bioinorganic systems.

QUIM 6012. ADVANCED INORGANIC
CHEMISTRY 1l (I). Three credit hours.
hours of lecture per week.

Three

Physical and chemical properties of elements;
kinetics and reaction mechanisms of cooation
compounds; organorratic chemistry.

QUIM 6016. BIOPHYSICAL CHEMISTRY.
Three credit hours. Three credit hours of lecture
per week.

Spectroscopic methods, molecular simulation,
bioenergetics, redion kinetics, and solution
thermodynamics applied to nucleic acids, protein
and other biological molecules.

QUIM 6026. SPECIAL TOPICS IN INORANIC
CHEMISTRY (On demand). Three credit hours.
Three hours of lecture per week. Corequisite:
QUIM 6011 or authorization of the Department
Director.

Discussions of areas of inorgarghemistry that are
expanding very rapidly or that have developed
recently, including newly developing areas of
inorganic chemical research.

QUIM 6028. CRISTALLOGRAPHY. Three credit
hours. Three lectures per week. Prerequisite:
QUIM 4042.

A study of X-rays, crystal geometry, symmetry
group diffraction by lattices, the reciprocal lattice,
powder and single crystal patterns, structure
factors, the phase problem and structure
determinations, and refinements including Fourier,
Patterson and least squanethods.
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QUIM 6035. NUCLEAR MAGNETIC
RESONANCE SPECTROSCOPY (On demand).
Three credit hours. Three hours of lecture per
week. Prerequisite: authorization of the
Department Director.

Fundamental concepts and practice of high
resolution nuclear magriet resonance (NMR)
spectroscopy emphasizing instrumentation with
Fourier transform, pulse methods, and the
information these provide.

QUIM 6036. CHEMICAL ASPECTS OF
ENVIRONMENTAL PROBLEMS. Three credit
hours. Three hours of lecture per week.

Chemicalaspects of environmental problems with
emphasis on those occurring in Puerto Rico such as
those involving heavy metals, volatile organic
compounds, pesticides, and solid wastes. Critical
analysis on their effects on public health and the
design of new tehnology for the solution and
prevention of these problems will be conducted.

QUIM 6045. COMPUTATIONAL

SIMULATION APPLIED TO MATERIALS.
Three credit hours. Three hours of lecture per
week. Prerequisite: authorization of the Director
of the Department

Use of molecular simulation to solve problems in
materials science. Deterministic and stochastic
methods such as molecular dynamics and Monte
Carlo. Classical quantum energetic models.

QUIM 6055. TRACE ANALYSIS OF
ENVIRONMENTAL CONTAMINANTS. Three
credit hours. Three hours of lecture per week.

Sampling techniques and instrumental methods of
analysis at trace levels of contaminants in water,
air, and soil.

QUIM 6215. ADVANCED ANALYTICAL
CHEMISTRY (On demand). Three credit hours.
Three hours ofecture per week.

Advanced topics in chemical analysis including
various electrochemical, chromatographic, and
complexometric methods.

QUIM 6216. SURFACE ANALYTICAL
CHEMISTRY. Three credit hours. Three hours of
lecture per week.

Analytical and speotiscopic  methods  for

characterization of surfaces and of chemical and
electrochemical reactions on surfaces.
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QUIM 6218. CHEMICAL SEPARATIONS.
Three credit hours. Three hours of lecture per
week.

Advanced techniques of chemical separations, and
their andytical and preparative applications, recent
methods of  extraction, chromatography,
electrophoresis and sedimentation.

QUIM 6335. FOOD ANALYSIS (II) (On

demand). Four credit hours. Two hours of lecture
and eight hours of laboratory per week.

Theory and practice of methods used in food
analysis.

QUIM 6395. INFRARED SPECTROSCOPY
AND MICROSCOPY. Three credit hours. Three
hours of lecture per week.

Instrumentation and recent applications of aréd
spectroscopy and microscopy.

QUIM 6401. ADVANCED ORGANIC
CHEMISTRY (I). Three credit hours. Three hours
of lecture per week.

Electronic  theory, condensation reactions,
molecular rearrangements, stereochemistry,
reaction mechanisms, and free radicals.

QUIM 6605. ADVANCED PHYSICAL

CHEMISTRY (Il). Three credit hours. Three
hours of lecture per week.
Chemical applications of statistical

thermodynamics, selected topics in kinetic theory
of gases, quantum chemistry and chemical
thermodynanics.

QUIM 6606. ELECTROCHEMISTRY (On
demand). Three credit haur Three hours of
lecture per week.

Theory of weak and strong electrolytes, activity
coefficients, potentials, reference electrodes,
electrochemical cells, etc. Consideration is also
given to ionic transport phenomena and electro
deposition of metals.

QUIM 6705. SUPERVISED CHEMISTRY
TEACHING. Three credit hours. Three hours of
lecture per week. Corequisites: Teach a Chemistry
course.

Aspects of the teachidgarning process:
strategies, methods and techniques for teaching
chemistry: fundamental of evaluation and
assessment.
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QUIM 6815. PLANT BIOCHEMISTRY. Three
credit hours. Three hours of lecture per week.

constituents. Chemical
the growth and
biochemistry  of

Chemistry of plant
processes occurring during
development of plants;
photosynthsis.

QUIM 6915. ENZYMES (On demand). Three
credit hours. Three hours of lecture per week.

Fundamental principles of enzymatic reactions,
including topics such as: mechanisms, kinetics,
inhibitors, and activators.

QUIM 6994. SPECIAL TOPICS: LABORATOR.
From one to three credit hours. From one to three
laboratories of two to four hours per week.

Selected laboratory topics in inorganic chemistry,
organic chemistry, analytical chemistry, physical
chemistry, and biochemistry.

QUIM 6998. CHEMISTRY REEARCH (I, II, S).
Six credit hours.

The student will choose a member of the faculty as
his adviser. Presentation of a thesiseuired for
credit.

QUIM 8008. SCIENTIFIC COMMUNICATION

IN CHEMISTRY. Three credit hours. Three hours
of lecture per wde Prerequisite: twelve credits in
chemistry graduate courses.

Topics related to the preparation and organization
of an effective presentation, and to the writing of
proposals, scientific articles, and technical reports.
Development, presentation andefense of an
original research proposal required.

QUIM 8615. CHEMICAL KINETICS (On
demand). Three credit hours. Three hours of
lecture per week.

The discussion of measurements of reaction rates
and theories of chemical reactions, study of gas
phase ad solution kinetics, and rates of
biochemical, inorganic and organic reactions.

QUIM 8980. DOCTORAL RESEARCH

SEMINAR. One credit hour. One hour of seminar
per week. Prerequisite: authorization of the
President of the Graduate Committee (Research
Courselor).

Oral presentation and discussion of the doctoral
thesis work.
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QUIM 8995. SPECIAL TOPICS IN APPLIED
CHEMISTRY. One tonine credit hours. One to
nine hours of lecture per week.

Selected topics iApplied Chemistry.

QUIM 8997. RESEARCH AND DOCORAL
THESIS. One to eighteen credit hours. Three to
eighteen hours of research or thesis per week.
Prerequisite: authorization of the President of the
Graduate Committee.

Research that constitutes a significant contribution
to the st uspecializabon. Hrdpardtiah
and defense of the dissertation is required.

GRADUATE FACULTY INVOLVED IN
RESEARCH AND THEIR RESEARCH
INTERESTS

MAR A A. APONTE HUERTAS, Professor,Ph.D,

1982, University of Florida. Researchinterest:

Biodegradable pginers for controlled released
technology.

MAYRA E. CADIZ, Professor Ph.D, 1985,
University of Puerto Rico. Research interests:
Synthesis of derivatives of cisplatin; synthesis and
interaction of platinum drugs with DNA; Synthesis of
metal complexes gmtential antitumor compounds.

ARNALDO CARRASQUILLO , Associate

Professor, Ph.D., 1995, Texas A&M. Research
interests: Understanding the role played by electrode
surfacecomposition and structure in determining and
controlling the electrochemicalreactvity of species
present at the electrod®lution interfaces. Study of
electrocatalysis and of biosensor technologies by using
XPS, AES, LEDD, TDMS, thin layer and classical
electrochemical method.

MIGUEL E. CASTRO, Professor Ph.D, 1991,
University of Texas at Austin. Researchinterests:
Synthesis and characterization of electronic materials;
application of heterogeneous catalysis to drug
synthesis; time resolved mass and infrared
spectroscopy; timef-flight measureents of oriented
molecules.

JOSE E. CORTES, Professoy Ph.D, 1989,

University of North Texas. Researchinterests:
Synthesis and characterization of fulergéramsition
metal complexes. Electronic and geometric structure
of fulerenetransition metal complexes and the
relationship oftheir structure with the complexes
chemical reactivities. Integration of high soh
biology, chemistry, mathematics, and physics using
calculatorbased laboratory technology.
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ASTRID J. CRUZ, Professoy Ph.D.,1993,

University of Massachusetts. Reseath interests:
Theoretcal studies of molecular scattering phenomena
by means of wave packets and fast Fourier Transform
techniques. Quantum finite temperature studies of
moleculesurface energy transfer processes.

MARCO DE JESUS, As®ciate Professor PhD.,
2004, University of TennessekKnoxville. Research
interests: Study the potential health threats posed by
exposure to trace aromatic pollutants, in particular
pesticides, and PPCP's, in the environment. Use
advanced air and water monitoring teclugiés in
combination with information rich spectroscopies to
evaluate the bioavailability of these chemicals in P.R.

MARITZA DE JES US, Professor M.S,, 1984,
University of Puerto Ricdayagiez Campus.
Researchinterests: Optimization of GEMS and GC
FID tropical analysis of thermally labile essential oils
in plants. Development of methodologies for the
analysis of samples of environmental origin.

EMILIO D [AZ, Professor Ph.D, 1986, University

of Wisconsin, Madison.Researctinterests: Isolation
andcharacterization of oxidative enzymes from fungi;
study of the role of oxidative enzymes on fungal
pathogenicity.  Isolation and inhibition studies of
histidine decarboxylase from microorganisms which
contaminate fish and dairy products. Study of the
effects of antioxidants on the development of rancidity
in frozen tilapia.

SAMUEL P. HERNANDEZ, Professor Ph.D, 1986,
Johns Hopkins University. Research interests:
Molecular spectroscopy of crossed molecular beams
and jets; Laser Raman and surface echd Raman
spectroscopy of biomolecules and their interactions
with heavy metal ions and carcinogenic compounds;
molecular spectroscopy of coordination compounds,
superconductors  and explosives; theoretical
calculations correlating measured spectroscopy
properties.

AIDAL U DE LOS A. JOUBERT-CASTRO,

Asociate Professor,Ph.D, 1998 Washington State
University, Pullman. Researctinterests: Evaluation

of liquid chromatography particle beam mass
spectrometry as a technique for the analysis of vanadyl
geoprphyrins. Implementation andeeklopment of
new teaching techniques that relate chemical concepts
and the direct application of such concepts to the
classroom.

JORGE LABOY , Professor Ph.D, 1993, University

of Cincinnati. Researchnterests:Mid-infrared FTIR
spectroscopy of transient species and reaction
intermediates, mainly radicals using matselation.
Photochemical reactions and reactions dealing with
semiconductor materials.
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JUAN LOPEZ-GARRIGA , Professor Ph.D, 1986,
Michigan State Univesity. Researclinterests: Study

of the structure and function relationships in heme
proteins using site directed mutagenesis,-IRT
resonance Raman vibrational analysis, and NMR
spectroscopy. Kinetic study of the reaction between
hemoglobin and ligarsd (for example, @ CO, NO,
and HS) using timeresolved infrared and resonance
Raman techniques. Ultrafast geminate chemical
dynamics analysis using tirtesolved picosecond and
femtosecond spectroscopy. Development and
implementation of a coherent litdetween preollege
education and the university.

GUSTAVO E. LOPEZ, Professor Ph.D, 1992,
University of Massachusetts. Researchinterests:
Classical and Path integral Quantum Monte Carlo
simulations of the thermodynamic properties of
condensed madt systems;ab-initio calculations of
weakly bound systems.

ENRIQUE MEL ENDEZ, Professoy Ph.D, 1992,
University of Utah. Researchinterests: Synthesis,
kinetics, and metaDNA interactions of titanocenes.
Bonding and reactivity of transition metal dee
complexes.

NAIRMEN MINA , Professoy Ph.D.,1996, Baylor
University. Researchnterests: FT-IR, Near IR, VIS
and photoacustic spectroscopy of organic compounds
at cryogenic temperatures. Chemical kinetics and
spectroscopy of CFCo&6s.

LUIS A. MORELL , Associate ProfessprPh.D,
1993, University of California, RiversideResearch
interests: Organic synthesis and development of
hetero DielsAlder reaction. Conformational analysis
of sugar derivatives.

ELSIE |. PARES-MATOS, As®ciate Professor

Ph.D, 2000, Purdue University, IndianaResearch
interest: Regulation of gene expression by DNA
protein and proteiprotein interactions.

BELINDA PASTRANA, Professor Ph.D, 1995,
Rutgers University, New JerseyResearchinterests:
Use of recombinant DNA thnology to express
proteins for the biophysical study of protgieptide
and proteidigand interactions. Molecular modeling
studies of biological molecules.

FRANCIS PATRON, ProfessorpPh.D., 1997,

Purdue University. Researchinterests: Chemistry
edwcation research on the teaching and learning of
chemistry with particular interest in physical
chemistry.

DORIS RAMIREZ-SOTO, Professor Ph.D, 1989,
Rutgers University.Researchinterests: Isolation and
characterization of gibberellins in tropical csop
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ROBERT RIOS, Professor,Ph.D, 1995, Rutgers
University, New Jersey. Research interests:
Chemotherapeutic approach to the treatment of tumors
and the chemistry involved in the synthesis of ligands.
Methodology development for the synthesis of useful
intermediates to be used in the construction of novel
chemothegpeutic drugs.

JORGE L. RIOSSTEINER, Associate Professpr

Ph.D, 1991, University of Puerto Rico.Research

interests:  Analysis and structural studies of
macromolecules, natural productsprganic and

inorganic molecules, utilizing Xay crystallography

as the main analytical tool.

LUIS A. RIVERA , ResearcherPh.D, 1990,

University of Puerto Rico. Researchinterests:
Synthesis, spectroscopic studies and theoretical
correlations of hterocyclic and substituted polycyclic
aromatic compounds with  potential activity.
Analytical method development for trace detection of
energetic compounds. Thermal stability studies of
substituted polycarbonates, polyesters and other
polymeric substansewith potential applications as
insulation materials in aircraft.

CYNTHIA ROBLEDO -LUIGGI , Professor Ph.D,
1981, University of Florida. Researchinterests:
Synthesis of oligopeptides containing one or more
aromatic amino acids; study of small moleenlicleic
acid interactions; synthesis of oligopeptides with
unusual amino acids

LOLITA RODR IGUEZ, Professor M.S, 1985
University of Puerto RicoMayagiez Campus.
Researchinterests: In vitro evaluation of decoctions
from plants of reputed ethnopharoeatical activity to
treat kidney stones disease. The project includes
measurements of free and complexZ£an solution,
dissolution of calcium oxalate or calcium phosphate
by plant decoctions, and inhibition of crystal or stone
growth by plant extracts.

FELIX ROM AN, Professor Ph.D, 1989, University

of Nebraska. Research Interests:Development of
analytical method for the determination of trace levels
of metals and pesticides in biological and
environmental matrices.

RODOLFO ROMANACH , Professor PhD., 1986,
University of Georgia. Research nterests:
Development of near infrared, spectroscopic methods
for use in the pharmaceutical industry. Development
of analytical methods to study interactions between
excipients in solid oral dosage forms andlea
surfaces. Continuing education and
professional/personal development of chemists. Use
of polarized light microscopy in chemical education.
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ISMAEL SCOTT , Professor Ph.D., 1985, University
of Florida. Researchnterests: Infrared and Laser
Ramanspectroscopic studies of RNA and DNA bases,
including both experimental and theoretical work;
toxicological and environmental effects of chemicals.

FERNANDO A. SOUTO, Professoy Ph.D, 1978,
University of  Alberta. Research iterests:
Association of orgnic dyes in solution, equilibrium
polymerization, electronic absorption and emission
spetra, excitation energy transfer, photochemistry of
alkaloids. Noxides, amperometric glucose biosensor,
solid-state impedance immunological biosensors. In
addition, there is orgoing work with Lippia dulcis
Trey: Formation and growth in tissue culture;
initiation, growth, and viability of calli and cell
suspension cultures; production and biosynthesis of
terpenes and terpenoids ioyvitro cell cultures.

CARMEN A. VEGA, Professoy Ph.D, 1975,

University of Florida. Research nterests:
Thermodynamics, electrochemistry and spectroscopy
of solutions. HPLC studies of limits of detection of
drugs in physiological fluids.  Studies of the
interaction of platinum drugsvith amino acids and
DNA.

MARISOL VERA , Professor Ph.D, 1986, Purdue
University. Research riterests: Characterization of
oligonucleotide structures and small moleenieleic
acid complexes by NMR; analytical applications of
multinuclear NMR Evaluatio of pesticides in soils
amended with compost.

RENE S. VIETA, Professor Ph.D, 1984, Texas
A&M University. Researchriterests: Synthesis and
mass spectrometric studies of saturated nitrogen
heterocycles. Mechanisms of oxazoline formation.
Synthesis ofdiamines that are precursors of cyclic
ureas.
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ENGLISH

The Department of English offers a Master of
Arts degree in Eglish Education (MAEE).

In addition to fulfiling the admission
requirements set forth by the Office of Graduate
Studies, prospectiveandidates must verify that
they have successfully completed study in the
following areas:

Introduction toLinguisticsor Language
(3 credits)

American Literature (3 credits)

British Literature (3 credits)

They must also have successfully compleigad
of the following requirements:

Structure/Grammar (3 credits) or
Syntax (3 credits)

If the prospective candidate does not fulfill these
requirements, a conditional admission may be
granted in accordance with the established
regulations of the Office dbraduate Studies.

Candidates are expected to speak and write
English fluently and accurately.

Within the MAEE program, there are four core
courses required for all students. Outside of the
core, students may opt to tailor their programs to
meet their mdividual interests, selecting from
courses in literature, linguistics, pedagogy and
research. Students in the MAEE Program choose
from one of wo options:

Option I: Thesis
Optionlll: Comprehensive Exam

The thesis option requires students to complete a
thesis as the program requirement. The
comprehensive exam option requires students to
take an additional two courses and to pass an
exam that has a thrgmart written component and
an oral presentation to the department.

Each option is defined clearly ithe English

Department Graduate Handbook that is provided
to students upon entry into the program.
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Advanced Undergraduate Courses

INGL 5009. CONTRASTIVE GRAMMAR (II)
(On demand). Three credit hours. Three hours of
lecture per week. PrerequisiteAuthorization of

the Director of the Department.

Analysis of the descriptive grammars of English
and Spanish to identify areas of divergences and to
achieve an understanding of linguistic umgads.

INGL 5010. PERSPECTIVES ON TEACHING
ENGLISH AS A SECON LANGUAGE (I) (On
demand). Three credit hours. Three hours of
lecture per week. PrerequisiteAuthorization of

the Director of the Department. Co-requisite:
EDPE 4245 or authorization of the Director of the
Department.

Historical overview of languge teaching methods
from grammaitranslation to the most recent
approaches; students will develop applications for
teaching English as a second language.

INGL 5015. ENGLISH AND AMERICAN
LITERARY CRITICISM (On demand). Three
credit hours. Three hours décture per week.
Prerequisite: Authorizationof the Director of the
Department.

Theory and practice of literary criticism within the
tradition of English and American literature. A
research paper will be required.

INGL 5025. CURRENT APPROACHES IN
LINGUISTIC THEORY (On demand). Three
credit hours. Three hours of lecture per week.
Prerequisite: Authorizationof the Director of the
Department.

Recent developments in linguistic theory and their
application to related issues.

Graduate Courses

INGL 6006 RESEARCH METHODS. Three
credit hours. Three hours of seminar per week.

Research techniques in
emphasis on English.

language study with

INGL 6008. BILINGUALISM AND
LANGUAGE-CONTACT. Three credit hours.
Three hours of lecture per week.

The linguistic and sociapsychological aspects of
bilingualism; the sociology of languagentact.
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INGL 6009. MODELS FOR TEACHING
LITERATURE. Three credit hours. Three hours
of seminar per week.

The teaching of literature in English: explication of

texts, literary theory and its value in the classroom,
the establishment of historical context; problems of
teaching literature to speakers of English as a
second language.

INGL 6010. TESL MATERIALS AND TESTING
(I). Three credit hours. Three hours of laet per
week.

Study and development of materials anchtégues

for the teaching and evaluation of English as a
second language, with emphasis on oral
communication skills.

INGL 6016. TOPICS IN SOCIOLINGUISTICS.
Three credit hours. Three hours of leetyer
week.

Selected topics based on current research interests
in sociolinguistics.

INGL 6018. TOPICS IN PSYCHOLINGUISTICS.
Three credit hours. Three hours of lecture per
week.

Selected topics based on current research interests
in psycholinguistics

INGL 6020. SECOND LANGUAGE
ACQUISITION (I). Three credit hours.
hours of lecture per week.

Three

An overview of research topics in secondgaage
acquisition, and an idepth study of one of these
topics.

INGL 6028. PSYCHOLINGUISTICS AND THE
READING PROCESS. Three credit hours. Three
hours of lecture per week.

The reading process and the measurement of
reading skills and comprehension in native and
second languages; degree of transfer of reading
skills from native to second language; current
psycholinguistics research in the field of reading.

INGL 6030. THEORY AND PRACTICE OF
COMPOSITION (On demand). Three credit hours.
Three hours of lecture per week.

Practice in the techniques of writing. Study of its
research and theory.
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INGL 6040. PRACTICE IN THE TEACHING OF
COMPOSITION (On demand). Three credit hours.
Three hours of lecture per week.

Development and demonstration of materials and
methods for the teaching of writing. Study of
recent theory, research, and pedagogy.

INGL 6055. STUDES IN LITERATURE I (I).
Three credit hours. Three hours of lecture per
week.

Study of selected authors, themes, or movements in
the literature of the English language.

INGL 6056. STUDIES IN LITERATURE II (II).
Three credit hours. Three hours of leet per
week.

Study of selected authors, themes, or movements in
the literature of the English language.

INGL 6058. STUDIES IN LITERATURE III.
Three credit hours. Three hours of lecture per
week.

Study of selected authors, themes, and movements
in theliterature of the English language.

INGL 6448. THE VICTORIAN NOVEL. Three
credit hours. Three hours of lecture and discussion
per week.

Identification and analysis of the themes, elements,
conventions, and authors of the novels of the
Victorian perod (18371901). A research project
including the use of secondary sources to analyze
texts is required.

INGL 6985. SPECIAL TOPICS I (I). Three credit
hours. Three hours of seminar per week.

Selected
pedagogy.

topics in linguistics, literature, or

INGL 6986. SPECIAL TOPICS Il (Il). Three
credit hours. Three hours of seminar per week.
Selected topics in linguistics, literature, or

pedagogy.

INGL 6995. RESEARCH (I, Il). One to three
credit hours. Three to nine hours per week of
research.

Reseech on a topic, which focus and breadth of
study will be designed by the student and approved
by the supervising professor prior tagigration in

the course.
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INGL 6996. UNIVERSITY TEACHING
DEVELOPMENT. One to three credit hours. One
hour of discussio per week per credit.

Application of instructional theories and strategies
to the teaching of English as a Second Language at
the university level. A teaching portfolio is
required.

INGL 6999. THESIS. Three to six credit hours.

Research in the fiegs of English language and
applied linguistics, and presentation of a thesis.

English Education (EING)

EING 6005. FOUNDATIONS OF ENGLISH
EDUCATION (I). Three credit hours. Three hours
of lecture per week.

Foundations of English education emphasizimg
analysis of the social, economic, and political
issues which affect the teaching of the language in
Puerto Rico.
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ENGLISH FACULTY

A list of professors who engage in graduate
activities in the department follows including
their highest earned degreghe date of
completion, and the degr@ganting institution.
Research and teaching
included.

NANDITA BATRA , Professoy PhD, 198,

University of Rochester. Research and teaching
interests: British Literature (1660 to the present),
Postolonial Studies, Gender Studies, Disability
Studies, Anthrozoological Studies, Literary Theory.

SHANNON T. BISCHOFF, Assistant Professor
Ph.D., 2007, University of Arizona. Research and
teaching interests: Theoretical Linguistics.

EILEEN BLAU , Professor, PhD, 1980, University of
Florida. Research anéaching interests: Reading in a
Second Language, ESL, Applied Linguistics. Research
interests: ESL Reading and Listening Comprehension,
ESL Materials Development.

JUDITH CASEY , Associate ProfesspEd.D., 2001,
University of Arizona Research and eaching
interests: ESL Writing, ESL Tutoring, ESL Literacy
Development.

RICIA CHANSKY , Assistant ProfesspPh.D. 2009,
lllinois State University. Research and teaching
interests: Literatures of Marginaid Communities,
Feminist Theory, Pedagogy, Visual Culture,
Autobiography Studies, Cultural Geography Studies.

LAURENCE CHOTT , Assistant ProfesspPh.D.,

1985, Ball State University, Indiana. Research and
teaching interests: E.E. Cummings, Modern Aozer
Poetry, The Literature of Exploration, The Historical
Background of

ELIZABETH DAYTON , Professor 1996,
University of PennsylvaniaResearch andeéching
interests: Linguistics.

CATHERINE FLECK , Associate ProfessprPhD,
2003, Michigan State University. Research and
teaching interests: Linguistics and Applied
Linguisticd Bilingualism, Language Contact,
Sociolinguistics, and Perceptual Dialectology.

LEONARDO FLORES, Asociate Professoy ABD,
University of Maryland. Researctand teaching
interests: Poetry, Electronic Literature, American
Literature, Film, Media and Writing, Science Fiction,
and Fantasy.

JOCELYN GELIGA -VARGAS, Assiciate
Professor PhD, 1999, University of Massachusetts
Ambherst. Researchand teaching interestsCultural

interests are also

Shakespeareds

The
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Identity and Representati; Film History and
Criticism; Media Literacy and Critical Pedagogy;
Race, Gender and Representation; Ethnography and
Action Research.

GAYLE GRIGGS, Assistant ProfessprABD, Nova
Southeastern University. Researchhda teaching
interests: Instructional Technology, Graduate TA
Education, Online Learning, General Education
learning theories and learning styles, Public Speaking,
Communications,  Writing & Pedagogy,
Conversational English.

NICHOLAS HAYDOCK , Professor PhD, D95,
University of lowa Research andceaching interests:
Middle English, Middle Scotts, Movie Medievalism,
Film, Scottish Makkars, Robert Henryson, William
Dunbar, Gavid Douglas, Epic, History of English.

JOSE IRIZARRY , Professor PhD, 1999, Indiana
University of PennsylvaniaResearch andeaching
interest: Early 20th Century Puerto Rican Writing in
the US, African American Intellectual Discourse,
Autobiographical Discourse.

RAYMOND KNIGHT , Associate ProfesspMA,

1986, Inter American University, SarGerman.
Teaching interests: ESL Research and teaching
interests: Literacy, L2 Literacy, Integration of
Computers in  Teaching, Media Literacies,
Composition and Identity.

ERIC LAMORE , Professor Ph.D., 2007, lllinois
State University. Research and teaghinterests:
American Literature, African American Literature,
Caribbean Literature, Critical Theory.

NEVIN LEDER, Associate ProfessprPhD, 2003,
Michigan State University. Research and teaching
interests:  Linguistics, Syntax, Phonetics, ESL
methods, leracy. Research interests: Sense and
Reference (semantics), Literacy, Second Language
Acquisition, Dialect Variation.

MARY LEONARD , Professor PhD, 2003,

University of the West Indies. Research and teaching
interests: Film, Media, Twentieth and Twerkiyst
Century Literature.

ROBERTO LOPEZ, Professor MA, 1972, New
York University. Research and teaching interests:
Translator for Center for Hemispherical Cooperation
in Research and Education in Engineering and
Applied Sciences. Teaching interests: Aiten
Literatur e; British
and Folklore.

JEANNETTE LUGO, Professor MA, 1980, New

York University Research andeaching interests:
ESL Testing, ESL Reading Development
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CARMEN MALDONADO , Associate Professpr

MA, 1980, New York University. Research and
teaching interests: ESL and Second Language
Acquisition.

CATHERINE MAZAK , Assistant ProfessprPhD,
2006, Michigan State University Research and
teaching interests: ESL Teaching and Teacher
Training, Second Language téfacy, and Language
Policy.

SONJA MONGAR, Assistant ProfesspMFA, 2004,
University of New OrleansResearch andeaching
interests: Autobiography in Cyberspace and Other
Digital Formats, Life Narrative, Autobiography,
Memoir, Creative Nonfiction, Life Narrator, and
Creative Writing and Technology.

BETSY MORALES CARO, Professor PhD, 1999,
University of Texas at AustirResearch ancaching
interests: Culture Studies, ESL, Linguistics, WID,
English Education in Puerto Rico, Pedagogy.

WALESKA MORCIGLIO , Instructor, MAEE,
1998, University of Puerto Rico at Mayaguez
Research andeaching interests: Second Language
Writing, Basic Writing, and ESL.

DARNYD W. ORTIZ -SEDA, Professor PhD, 1990,
Florida State University Research and eaching
interests: DramaTheater, Short Story, Rhetoric and
Composition, Teaching Literature, and Teaching
Composition.

MABEL ORTIZ , As®ciateProfessor MA, 1974,

State University of New York at Fredonia. Research
and teaching interests: Assessment, Curriculum,
Literature, Witing Skills, Ethics, and Study Skills.

ELLEN PRATT , Professor PhD, 1999, Indiana
University of PennsylvaniaResearch ande&ching
interests: Writing Center Pedagogy, Writing in the
Disciplines, Writing Theory and Pedagogy, ESL
Writing.

SANDRA RIOS, Associate ProfesspPhD, 2005,
Rensselaer Polgthnic Institute. Research and
teaching interests: Rhetoric, Environmental rhetoric,
and Technical Writing.

ISMAEL RIVERA , Professor PhD, 1995,
Pennsylvania State UniversitiResearch andeéching
interess: Renaissance Drama, and John Webster

MYRNA RIVERAMONITIICO eAssocate Professprr at ur e

MAEE, 1994, University of Puerto Rico at Mayaguez
Research ande&ching interests: English Education
and ESL.
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ROSITA L. RIVERA , Assistant ProfessoPh.D. MARUJA TOLEDO , Assistant ProfesspMA, 1986,
2006, Penn tte University. Research and Teaching Inter American University. Research and Teaching
interests: TESOL curriculum development, ESL interests: L2 Acquisition, ESL, ESL Methods, and

teacher education, narrative analysis, discourse ESL Materials Development.
analysis, sociocultural aspects of ESL teaching

and Iearning. IRIS TORO MANZANO , Assistant Professor

MAEE, 1997, Universit of Puerto Rico at Mayaguez.
Research and teaching interests: English Education,
ESL Student Attitudes, Motivation, and Listening
Comprehension.

AIXA RODRIGUEZ , Associate ProfesspPhD,
1995, University of Massachusetts at Amherst.
Research and Teaching interests: Environmental

Journalism, Cultural Studies, Mass Media and Culture. NANCY VANESSA VICENTE , Assistant Professor
LINDA RODRIGUEZ , Professor PhD, 1994, Ph.D., 2009, Penn State UniversityResearch and

University of Michigan. Research and teaching tﬁaCh'tf‘g |r|1ters_ts: TDet_coIon_lzmg']A tﬂiéhodologlgqles:
mores: Caibbean Wi, Women s, NTOINE IO Teson, Aenouepiy
Creative Writing, and Film. 0 ’ ’

Womends Studies, Popul ar Cul ture

ROSA ROMAN, Assistant ProfessprPh.D., 2008, Childrends Literature, Fantasy a
Penn State University.  Research and teaching
interests: Curriculum and Instrution. .

BILLY WOODALL , Assotate ProfessorPhD,

MARY SEFRANEK  Assistant Professor. Ed.D. 2000, University of Washington. Research and
2006, Teachers College, Columbia Univeysit teaching interests: Second Language Acquisition,

Research and Teaching interests: Feminist and S€cond Language Literacy, Psycholinguistics, and
poststructuralist perspectives on qualitative narrative ESL.

inquiry, multiliteracies and multimodality theorizing

and practice in English classrooms, Latin@ Studies

and texts in English Education, Bilingual/Biaural

Education.

GEORGIA SMYRNIOU , Professor PhD, 1994,
University of lllinois at Urban&Champaign. Research
and Teaching interests: Educational Technology,
Literacy, and ESL Refugees Issues.

NIDIA TIR U, Associate ProfesspMA, 1971, Ohio

State Unversity. ABD. Brandeis University, 1982.

Research and Teaching interests: Literary criticism,

Literary Theory, and Creative Writing (contrastive

form and new trends in poetry), Creative Writing

through I nternet For ums, ithe cased of poetic | anguage
todayAicyber ¢ encounters.
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GEOLOGY

The Department of Geology offers graduate
study leading to a Master of ®oice degree.
Applicants for admission should hold a Bachelor
of Science degree in Geology or its equivalent
from an accredited institution, have a minimum
GPA of 2.80 (thosewith a GPA between 2.50
and 2.79 may beonsidered at the discretion of
the Graduge Admission Committee), and have
taken the Graduate Record Examination (the
general GRE is required and the geology GRE is
recommended), in addition to the requirements
of the Graduate Studies Office. Students who do
not meet these requirements may bmitted on

a provisional basis until deficiencies are
removed.

A student enrol |l ed i n
program in Geology needs to approve a
minimum of thirtytwo (32) credit hours
subsequent to the
credit hours, three (3Ip six (6) credit hours are
for research for t he
credit hours are for a graduate seminar (1 credit
hour per semester for two semesters) and three
(3) credit hours are for the course GEOL108
Geology and Tectonics of the Caribbeddf the
remaining credit hours, fifteen (15) to eighteen
(18) credit hours have to be approved in geology
courses (amount depends on number of credits
given for research), and six (6) credit hours in
courses outside of their field of specialization.
The latter courses may be taken outside of
Geology, or in areas within geology but in
specializations
major. Students will not be permitted to take
more than six (6) credit hours of Special Topics
to satisfy their graduatiorequirements. As per
university regulations, students will only be
allowed to take a maximum of nine (9) credit
hours in 59 level courses.

The aims of the academic program of the
Department of Geology are to provide students
with a firm understanding fothe geological
sciences, and advanced knowledge of techniques
for data collection and analysis, and instruction
at the forefront of their fields of specialization.
Research emphasizes geological, geophysical,
geochemical, and geobiological problems fud t
circum-Caribbean region with particular focus on
surficial, tectonic, and volcanic processes and
their associated hazards; the development of
Cretaceous to Holocene reefs; carbonate
petrology and stratigraphy; fluid history and
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hydrahermal mineralizabn; accessory mineral
geochemistry; island arc formation and
evolution; and accretionary and transcurrent
plate boundary tectonics.

Funding for students is available in the form of
teaching and research assistantships both from
departmental funds and fro research grants.

The Department of Geology occupies the

northern third of the Physics Building, shared by
Geology, Physics, and Marine Sciences, and has
separate facilities available in two other

buildings. Equipment is available for a wide

variety of geochemical and geophysical

measurements. Geochemical instrumentation
includes:

t e SIEMENSIDE00®Xsay diffractpmates
A SIEMENS SRS303 »ay fluorescence
spectrometer

bachel oAp€amecd glectan MicrgpfobetSH@ s e

A Dentoni Carbon Coater Desk IV
Mircoscope

and other ancillary equipment, all purchased
through a grant from the National Science
Foundation Minority Research Center of
Excellence program. Wet chemistry facilities
have been recently renovated. Equipment is
available to prepare petnaphic thin sections.

The Department also hosts the UPRM Stable
Isotope Laboratory, a facility funded through a

di st i nc toraitrfronmnthe INational oScieneehfoundationd e nt 6 s

Major Research and Instrumentation program
and the University of Puerto Rico Central
Administration. The Stable Isotope Laboratory
features a GV (Micromass) Isoprime magnetic
sector isotope ratio mass spectrometer for
measurement of the stable isotopes of H, C, N,
O, and S in dual inlet or continuous flow
operation.  Peripheral attachments include a
Eurovector 3000 elemental analyzer, and a New
Wave Micromill device. The laboratory
routinely measures the stable isotopes of carbon
and oxygen in marine carbonates using the
continuous flow method, and also the stable
isotopes of O and H in water sampleshe
laboratory is continually expanding capability to
analyze diverse materials.

The Department has a portable gravimeter,

portable magnetometer, portable seismometer,
and haneheld GPS equipment. Computing
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facilities consist of an extensive networkedagr

of PC and Macintosh microcomputers, a Sun
Microsystems Ultra5, an HP Design Jet 755
larger format printer and several laser printers.
The department hosts @mputing facility with

12 personal computers, scanners, and printers. It
is used as teachintpboratory for courses in
remote sensing, GIS, and seismology. The
Geological and Environmental Remote Sensing
Laboratory (GERS Lab) also has several
computers for environmental monitoring with
biogecoptical properties and digital images.
Both teachingand research laboratories have
installed ENVI, ArcGIS, among other software.

Seismic Network

The Puerto Rico Seismic Network (PRSN, Red
Sismica de Puerto Rico) is under the
administration of the Dept. of Geology. The
mission of the PRSN is to produbgyh quality
data and information to be able to respond to the
needs of the emergency management, academic
and research community and the general public.
The network operates 25 digital real time
broadband and short period seismic stations in
Puerto Ricoand the US and British Virgin
Islands. Future plans include installing two
stations in eastern Dominican RepublicThe
PRSN maintains a catalogue of earthquakes for
the Puerto Rico region which extends from
eastern Dominican Republic through the Virgin
Islands. Continuous waveforms from all of its
stations are also archived. As of ZDthe PRSN

is also operating a network of 6 tsunami ready
tide gauge stations. The data from these stations
will be incorporated into the Tsunami Warning
System for Pu¢o Rico and the Caribbean which
has been under development at the PRSN since
2000. The information and data generated are
distributed among the scientific and academic
community, emergency management
organizations, and the general public. It
maintains anactive education and outreach
program which focuses on-K2 and emergency
management. The PRSN is staffed by scientists,
technicians, administrative personnel and
students.

Advanced Undergraduate Courses

GEOL 5005. MARINE GEOLOGY (Even
numbered yeargOn demand). Three credit hours.
Two hours of lecture and one twmur laboratory
per week. Prerequisite: authorization of the
Director of the Department.
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Discussion of the broad morphotectonic features of
the sea floor and of coastal zones. Sedimeheir
origin, mode of formation, methods of study and
interpretation. Reefs. Sea bottom topography and
geomorphology. Study of changes of the level of
the sea. Emphasis on the Caribbean region.

GEOL 5006. SEDIMENTATION (Odd nurbered
years) (Ondemand). Three credit hours. Two
hours of lecture and one twwur laboratory per
week. Prerequisite: GEOL 4046.

Erosion, transportation, and deposition of
sediments; classification of sediments; sedimentary
environment; sedimentary history of depuwsitl
sites; significance of grain size in the seditaey
environment.

GEOL 5009. SCANNING ELECTRON
MICROSCOPY. Three credit hours. Two hours of
lecture and one fotmour laboratory per week.
Prerequisite: GEOL 4005 or authorization of the
Directorof the Department.

Introduction to the basic principles of scanning
electron microscopy, including sample preparation
and interpretation of micrographs. Emphasis will
be placed on the aspects with each student being
assigned a problem according to hieiest.

GEOL 5011 PRINCIPLES OF PALEONTOLOGY

I (I, Odd numbered years) (On demand). Three
credit hours. Two hours of lecture and one two
hour laboratory per week. Prerequisite:
authorizationof the Director of the Department.

Morphology and clasdgifation of fossils with
emphasis on the invertebrates. General
stratigraphic distribution. The most significant
fossil groups will be studied in the laboratory.

GEOL 5015. OPTICAL MINERALOGY (Odd
numbered years) (On demand). Three credit hours.
Two hours of lecture and one thraeur laboratory
per week. Prerequisite: GEOL 3056.

Optical crystallography, detailed microscopic study
of rock forming minerals.

GEOL 5020. GEOPHYSICS (Odd numbered
years) (On demand). Three credit hours.
hours @ lecture per week.

Three

The principal physical processes related to the
dynamics and evolution of the Earth, including
energetic activity, gravitational and magnetic fields,
heat flow, tectonics, and convection.
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GEOL 5025. GEOLOGY OF THE CARIBEAN
(Every year). Three credit hours. Three hours of
lecture per week. Prerequisite: GEOL 4009 or
authorizationof the Director of the Deptment.

The geological and geophysical history and
evolution of the Caribbean region, with special
emphasis on Puerto Ricomineral resources;
geological hazards; relation of the region to global
tectonics.

GEOL 5026. TECTONICS (Odd numbered years)
(On demand). Three credit hours. Three hours of
lecture per week. Prerequisite: GEOL 4009 or
authorizationof the Director 6the Depatment.

Theory of global plate tectonics as a synthesis of
diverse geological themes, with emphasis on the
Caribbean region.

GEOL 5027. METALLOGENESIS AND

GLOBAL TECTONICS (Even numbered years)
(On demand). Three credit hours. Three hours of
lecture per week.

The relationship of the genesis and distribution of
ore deposits to the tectonic environments.

GEOL 5565, EARTHQUAKE SEISMOLOGY
(Even numberegears) (On demand). Three credit
hours. Three hours of lecture per week.
Prerequisites: GEOL 4057 and MATE 3032 and
FISI 3152.

The use of local and global networks to determine
the location, magnitude, and source parameters of
earthquakes; global seismicity; theory of wave
propagation; point sources; imgén of the Earth's
structure; sowre properties.

GEOL 5605 GEOLOGICAL HAZARDS (Even
numbered years) (On demand). Three credit hours.
Two hours of lecture and one thteeur laboratory
per week.

Mechanisms, distribution, and mitigation of
geological hazards, including earthquakesfeze
fault ruptures, volcanoes, landslides, floods, and
ground subsidence. Analysis of case histories.
Field trips are required.

GEOL 5993. ADVANCED GEOCHEMISTRY.
One to three credit hours. One to three hours of
lecture per week.

Advanced topics ingeochemistry.
required.

Field trips
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GEOL 5998 ADVANCED PETROLOGY I. One

to three credit hours. One to three hours of lecture
per week. Prerequisite: authorization of the
Director of the Department.

Advanced topics on the origin of volcanic, mnic,

and metamorphic rocks. Course content will vary
depending on the interests of the professor and
students. Field trips required.

Graduate Courses

GEOL 6105. GROUND FAILURE IN THE
TROPICS (Even numbered years) (On demand).
Three credit hours. Taevhours of lecture and one
threehour laboratory per week.

Modes and mechanisms of ground failure idoig
landslides, sinkholes collapse, and sokpansion;
slope stability analysis; aerial photos interpretation
and their use in mapping of landslideand
sinkholes. Analysis of case histories. Field trips are
required.

GEOL 6107. GEOLOGY AND TECTONICS OF
THE CARIBBEAN (Every year). Three credit
hours. Three hours of lecture per week.

The geologic and tectonic evolution of the
Caribbean plate andigcent areas.

GEOL 6115. VOLCANIC HAZARDS (Odd
numbered years) (On demand). Three credit hours.
Three hours of lecture per week.

Volcanic hazards: causes, effects, assessment,
mitigation, prediction, and management. A
of case histories.

GEOL 6117. VOLCANIC PROCESSES AND
DEPOSITS (I, Even numbered vyears) (On
demand). Three credit hours. Two hours of lecture
and one thredour laboratory per week.

Volcanic processes and the deposits thedyce.
GEOL 6119, VOLCANIC PETROGENESIS (II,
Even numbered years) (On demand). Three credit
hours. Two hours of lecture and one thheair
laboratory per week.

Mineralogy and geochemistry of volcanic rocks in
relation to their petrogenesis.
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GEOL 6120 GPS GEODESY IN
GEOSCIENCES. Three credit tns. Two hours
of lecture and oneno-hour laboatory per week.

Quantitative methods of cartography and dgsy

in mapmaking; surveying, and surface deformation
study for the geosciences with an emphasis on
differential GPS and the generation of hypstine
and geophysical data from airborne and satellite
platforms. Examples of envinmental, geological,
and natural hazard mitigation applications from the
Caribbean.

GEOL 6125. PROBLEMS IN ENGINEERING
GEOLOGY (On demand). Three credit hours.
Two hous of lecture and one thrémur laboratory
per week.

The application of geology to engineering problems
in tropical regions; soil and rock description for
engineering purposes; geophysicastiumentation
and techniques. Analysis of case histories. dFiel
trips are required.

GEOL 6135, INSTRUMENTAL ANALYSIS OF
SOLID MATERIALS (Odd numbered years) (On
demand). Four credit hours. Two hours of lecture
and two threéhour laboratories per week.

Modern instruments used in the analysis of solid
materials: lheoretical background, training in their
use, and interpretation of the measurements.

GEOL 6145, MICROFACIES ANALYSIS (Odd

numbered years) (On demand). Three credit hours.

Two hours of lecture and one threur laboratory
per week.

Paleontological ah sedimentary criteria for the
recognition of environments of limestone dgfs
Field trips are required.

GEOL 6147. CARBONATE GEOLOGY (Even

numbered years) (On demand). Three credit hours.

Two hours of lecture and one thteeur laboratory
per week

Identification and classification of carbonate
sediments and rocks; environments of deposition;
variations in styles of accumulation through time;
diagenetic modifications. Field trips are required.

GEOL 6155. HYDROGEOLOGY Even
numbered yeaJs Three credit hours. Three hours
of lecture per week.

Principles of hydrogeology: chemical and picgs
properties of surface and subsurface water; -rock
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water interaction; effects and behavior of
contaminants; water resources management.

GEOL 6157. BASIN ANALYSIS (Odd numbered
years) (On demand). Three credit hours. Three
hours of lecture per week.

Origin and evolution of sedimentary basins;
mechanisms, controls, and mathematical models of
their subsidence.

GEOL 6165. CLASTIC SEDIMENTOLOGY

(Odd numbeed years) (On demand). Three credit
hours. Two hours of lecture and one thheair
laboratory per week.

Origin of clastic sedimentary rocks and the
characteristics of the environments in which they
are formed. Field trips are required.

GEOL 6175. PALEOECOLOGY (Even nmbered
years) (On demand). Three credit hours. Three
hours of lecture per week.

Use of geological evidence and the ecology of
living organisms to understand the nature and
development of past environments.

GEOL 6185. ORE DEPOSITSQdd numbered
years) (On demand). Three credit hours.
hours of lecture per week.

Three

Ore deposits: nature, mode of occurrence, origin,
and their host rocks. Field trips are required.

GEOL 6187. ORE PETROLOGY (Even
numbered years) (On demand). Téozedit hours.
Two hours of lecture and one thrbeur labosatory
per week.

Identification and classification of ore minerals and
their host rocks; analysis of texture and
composition. Field trips are required.

GEOL 6195. IGNEOUS PETROLOGICAL
SYSTEMS (Odd numbered years) (On demand).
Three credit hours. Two hours of lecture and one
threehour laboratory per week.

Theory and methodology of igneous petrology.
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GEOL 6205. ADVANCED SEISMOLOGY (Even
numbered years) (On demand). Three credit hours.
Three hours of lecture per week.

Modern aspects of seismology including wave
propagation in an inhomogeneous medium,
attenuation and scattering, and source theory;
recent contributions to the understanding of the
physical processes of the Earth's interior

GEOL 6215, ENVIRONMENTAL GEOLOGY
(On demand). Three credit hours. Two hours of
lecture and one thre®our laboratory per week.

Geology and its relationship to the environment:
internal and surface processes, resourcestull
and waste disposal, medical  geology,
environmental laws, and land use planning.
Analysis of case histories. Field trips are required.

GEOL 6225 ADVANCED GEOLOGICAL
REMOTE SENSING. Three credit hours. Two
hours of lecture and one twwur laboratory per
week.

Theory am techniques of remote sensing for the
geosciences with an emphasis on quantitative
analysis, error estimation, and image enhancement;
digital processing, analysis, and intergtiein of
image data from a variety of operational platforms.

GEOL 6228 STRUCTURAL ANALYSIS OF
DEFORMED TERRAINS. Three credit hours.
Two hours of lecture and one threur laboratory
per week.

Advanced methods of structural analysis with an
emphasis on microcrystalline deformation, &bn
development, and rheological mosietechniques
for measuring strain, differentiation between simple
and complex fabrics on the stereographic
projection, and balancing cross sections. Examples
from the geology of Puerto Rico and the Caribbean
will be used.

GEOL 6505 GRADUATE SEMINAR [(On
demand). One credit hour. One hour of seminar
per week.

Oral presentation and discussion of recent
developments or classical works in the geosciences.

GEOL 6506. GRADUATE SEMINAR Il (On
demand). One credit hour. One hour of seminar
per week.

Oral presentation and discussion of recent
developments or classical works in the geosciences.
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GEOL 6991. SPECIAL PROBLEMS IN
APPLIED GEOLOGY (On demand). One to three
credit hours.

Individual research on selected topics in applied
geology with speciatmphasis on the Caribbean.

GEOL 6992 SPECIAL PROBLEMS IN
STRATIGRAPHY (On demand). One to three
credit hours.

Individual research on selected topics in
stratigraphy with special emphasis on the geology
of the Caribbean.

GEOL 6993 SPECIAL PROBLEMSN
GEOPHYSICS (On demand). One to three credit
hours.

Individual research on selected topics iogegysics
with special emphasis on the geology of the
Caribbean.

GEOL 6994. SPECIAL PROBLEMS IN
PETROLOGY (On demand). One to three credit
hours.

Individual research on selected topics in pletgy
with special emphasis on the geology of the
Caribbean.

GEOL 6999. RESEARCH AND THESIS (I, 11).
Three to six credit hours.

Research in geology and presentation of a thesis.
GEOLOGY FACULTY

A list of professos who engage in graduate
activities in the Department follows including
the highest earned degree, and institution
granting the degree. Research and teaching
interests are also included

EUGENIO ASENCIO, Assistant ProfessprPh.D.,
2002, University of Soth Carolina. Researchterest:
Active and passive source seismology; applied
geophysics.

AARON J. CAVOSIE, As®ciate Professor Ph.D.,
2005, University of Wisconsin at Madison. Research
interests:  Stable isotopsystematicof rocks and
minerals Geahemistry of zircon with applications to
the petrogenesis of igneous and metamorphic rocks;
Origin of continents and continental crust; Early Earth
evolution.  Teaching interests: Igneous and
metamorphic petrologyGeoctemistry, Precambrian
geology, geoctonology,analytical methods.

Graduate Catalogue 2@-2011




COLLEGE OF ARTS AND SCIENCES

LYSA CHIZMADIA , Assistant ProfessorPh.D.,
2004, University of New Mexico at Alburquerque.
Research interests: Planetary geology, meteorites.
Teaching interests: Mineralogy, Planetary Geology,
Analytical methods.

FERNANDO GILBES, Associate Professoy Ph.D.,
1996, University of South Florida. Researnterests:
Environmental remote sensing, GIS.

VICTOR HUERFANO , Assistant ResearchePh.D.,
2003, University of Puerto Rico, Mayagliez. Research
interests: Real Time Smnic Network Operations,
Early Warning Systems (Tsunamis and Earthquakes),
Tsunami Generation and Modeling, Crustal Structure

and Local Field Seismic Inversion. Teaching
interests: Earthquake Seismology, Physics of
Tsunamis, Numerical methods in Real €m
Seismology.

JAMES JOYCE, Professor Ph.D, 1985,

Northwestern  University. Researchinterests:

Caribbean geology; nemectonics; Quaternary

geology; metamorphic petrology. Teachimgerests:
Caribbean geology; metamorphic petrology; structure
and tetonics; Quaternary geology.

THOMAS MILLER , ProfessorPh.D., 1982,
McMaster University. Researchinterests: Karst
geomorphology; hydrogeology. Teaching interests:
Geomorphology; envimmental getogy; palee
climate; hydrology

WILSON RAM IREZ, Asciate Professor Ph.D,

2000, Tulane University. Teaching and Research
interests: Carbonate petrology, low temperature
geochemistry, ground water, geology of reef systems.

LIZZETTE RODRIGUEZ , Assistant Professor

Ph.D., 2007, Michigan Technological Univeysit
Research interests: Volcanology, Volcanic hazards,
Volcano monitoring (especially gas and deformation),
Volcanoatmosphere interactions. Teaching interests:
Volcanology, Volcanic hazards, Natural hazards,
Volcanic degassing.

HERNAN SANTOS, Professo, Ph.D, 1999,

University of Colorado. Researchinterests:
Carbonate sequence stratigraphy; biostratigraphy;
paleontology. Teachingnterests: Sedimentology;
stratigraphy; paleontology.

JOHANNES H. SCHELLEKENS, Professoy Ph.D,
1993, Syracuse Univsity. Researcinterests: Island
arc development; mineral deposits; volcanic
geochemistry; ancient and modern hydrothermal
processes. Teachingterests: Ore petrology and ore
geology; global tectonics and metallogenesis.

MARTITIA TUTTLE , Adjunct Proésor, Ph.D.,

1999, University of Maryland, College Park, MD.
Research interests: Paleoseismology and neotectonics
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of Caribbean and North America. Liquefaction and
ground failure triggered by earthquakes. Earthquake
potential of New Madrid seismic zoneentral United
States. Effects of earthquakalated ground failure on
archeological sites. Characteristics of tsunami and
storm deposits. Tsunami hazards in the northern
Atlantic and Caribbean. Teaching interests:
Paleoseismology; Coastal Geologjeld Methods.

CHRISTA VON HILLEBRANDT , Asociate
ResearcherM.S., 1989, Escuela Politécnica Nacional,
Quito, Ecuador. Research nterests: Earthquake
hazard mitigation, improved earthquake location.

GUOQUAN WANG, Assistant ProfesspPh.D.,

2001, Qiina Seismological Bureau, Bejing, China.
Research interests: Kinematics and Dynamics of
earthquake source; Strong earthquake ground motion;
Application of highrate GPS in Geosciences; Super
computer  simulation  of earthquake  wave
propagations; Seismic omography and imaging
technology; Earthquake risk analysis and hazard
mitigation. Teaching interests: Geophysical Data
Processing, Application of GPS in Geosciences,
Seismology, Introduction to Geophysical Computing,
Computer Application in Geosciencegarthquake
Engineering, Engineering Geology.

AD HONOREM PROFESSORS
KEITH ROWLEY , Assistant InvestigatorPh.D.,

1978, University of the West Indies. Research
interests: Volcanology.
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HISPANIC STUDIES

The Department of Hispanic Studies offers a
progam leading to the Master of Arts degree. In
addition to the admission requirements of the
Graduate Studies Office, a Bachelor of Arts
degree in Hispanic Studies or its equivalent is
required.

Academic program requirements above those of
Graduate Studiesclude approving a minimum
of thirty credits. All students are required to
write a thesis. In addition, candidates for the
degree must approve comprehensive examina
tions in the areas of Spanikiterature, Hispano
American Literature, Puerto Rican.iterature,
andHispanicLinguistics.

* Graduate Courses
(* Graduate courses do not require prerequisites.)

ESHI 6005 STYLISTICS (On demand). Three
credit hours. Three hours of lecture per week.

An analysis of the phenomenon of "style" in
Hispanic Iterature and the schools of thought
dedicated to the study of stylistics.

ESHI 6006 DON QUIJOTE (On demand). Three
credit hours. Three hours of lecture per week.

A critical reading of the immortal novel of the
Golden Age, and analysis of Cervantstyle and
themes, with special attention to research.

ESHI 6007. POETIC CREATION FROM

RUBEN DARIO TO GARCIA LORCA (On
demand). Three credit hours. Three hours of
lecture per week.

Study and appreciation of the aesthetics aifrdab
in Modernism and thepoetic world of Garcia
Lorca.

ESHI 6008 THEATER OF THE GOLDEN AGE
(On demand). Three credit hours. Three hours of
lecture per week.

Critical reading of the great works of the detists
of the Golden Age, with emphasis on the criticism
of Spanish Clasical Drama.

ESHI 6015 GONGORISM (On demand). Three
credit hours. Three hours of lecture per week.
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A study of Gongorism as a conception of the
literary language in different periods of Spanish
and Spanish American Literature.

ESHI 6016 SPANISH NO\EL OF THE 19th
CENTURY (On demand). Three credit hours.
Three hours of lecture per week.

A study of the works of Galdés as the maigufie
of the renaissance in the Spanish novel of the 19th
Century.

ESHI 6017 THE CONTEMPORARY SPANISH
ESSAY (On demadt). Three credit hours. Three
hours of lecture per week.

A critical study of the Spanish essay of the
twentieth century through the reading and
discussion of texts representative of the
contemporary Spash thought.

ESHI 6018 ROMANTICISM AND
MODERNISM IN THE LITERATURE OF
PUERTO RICO (I). Three credit hours. Three
hours of lecture per week.

A study and analysis of the most significant aspects
of Puerto Rican Romanticism and Modism.

ESHI 6027. GENERAL LINGUISTICS (On
demand). Three credit hu Three hours of
lecture per week.

A study of the development of linguistics, ays$

of schools, fundamental methods and fields in
which modern linguistics operate. Discussion of
new trends.

ESHI 6028 THE NOVEL OF THE HISPANIC
ANTILLES (On demany Three credit hours.
Three hours of lecture per week.

A study of the origin and development of the novel
in Cuba, Puerto Rico and the Dominican Republic,
analysis of the outstanding works of each country,
with  special attention to their common
characeristics and differences.

ESHI 6029 THE LITERARY GENERATION OF
THE THIRTIES IN PUERTO RICO (On demand).
Three credit hours. Three hours of lecture per
week.

A study of the artistic tendencies and literary forms

in the works of the main authors of tleneration
of the Thirties in Puerto Rico.
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ESHI 6035 PUERTO RICAN LITERATURE OF
THE GENERATION OF 45 (On demand). Three
credit hours. Three hours of lecture per week.

Reading and analysis of various forms of poetry,
short story, novel, drama, andetressay whose
roots evolve from the generation of 1930 to form
the so called generation of 1945.

ESHI 6037. EVOLUTION OF GRAMMAR IN
THE SPANISH LANGUAGE (Odd numbered
years). Three credit hours. Three hours ofule
per week.

Study of the morphologgnd syntax of the Spish
language from its origin up to the present;
diachronic study of Spanish grammar. Disian
and analysis.

ESHI 6045 THESIS RESEARCH (I, Il). Six
credit hours.

A study of the methods and techniques in linguistic
and literary research in Hispanic Studies. Full
accreditation of this course is given upon
completion and approval of the Master’s thesis.

ESHI 6047. MEDIEVAL SPANISH
LITERATURE (Even numbered years). Three
credit hours. Three hours of lecture per week.

The poplar anonymous creations and the works of
learned poets with special attention given to XV
Century literature, already influenced by the
Renaissance and culminatingLia Celestina

ESHI 6059 EIGHTEENTHCENTURY
SPANISH LITERATURE. Three credit hours.
Three hours of lecture per week.

Study of the literary development in Spain from
1726 to 1816. Description and analysis of the
discourses, stylistic tendencies, and literary genres,
emphasizing the interaction between the aesthetic,
social, and politicabspects of the time, in light of
current theoretical approaches.

ESHI 6067. CONTEMPORARY SPANISH
AMERICAN SHORT-STORY (On demand).
Three credit hours. Three hours of lecture per
week.

The Spanish American short story from the decade
of 1940 to the preent; tendencies and teuques;
most representative authors: Borges, Cortazar,
Arreola, Rulfo, Roa Bestos, Fuentes, Carpentier,
Paz, Di Benedetto, Garcia Marquez, Yafiez, Vargas
Llosa, Donoso.
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ESHI 6069. CONTEMPORARY PUERTO
RICAN SHORT STORY. Three crdit hours.
Three hours of lecture per week.

Study of short story development in Puerto Rico
from the generation of 19485950 until the 21st
century, with emphasis on writers who have
emer ged since t he
generations in relation ttheir ideologies, stylistic
tendencies, and the manner in which each continues
or breaks with the previous tradition.

ESHI 6096 DIALECTOLOGY AND
SOCIOLINGUISTICS IN THE CARIBBEAN
SPANISH. Three credit hours. Onedonehalf
hours of lecture and orendonehalf hours of
seminar per week.

Explore linguistic and extringuistic aspects of the
regional and social variety of Caribbean Spanish,
from both a diachronic and synchronal perspective.

ESHI 6405 THE SPANISH LANGUAGE IN
AMERICA. Three credi hours. Three hours of
lecture per week.

A comparative study and analysis of the
characteristics that define the unity and the variety
of our vernacular language in Puerto Rigothe
rest of the Spanish American countries, and
Spain.

ESHI 6406 SPANISH LANGUAGE IN PUERTO
RICO. Three credit hours. Three hours of lecture
per week.

A comparative study and analysis of the
characteristics that define the unity and the variety
of our vernacular language in Puerto Rico, in the
rest of the Spanish Amiean countries, and in
Spain.

ESHI 6407. SPECIAL TOPICS IN HISPANIC
LANGUAGE AND LITERATURES (On demand).
Three credit hours. Three hours of lecture per
week.

Selected
literatures.

topics in Hispanic language and

ESHI 6561-6562 (On demand). THE QVEL IN
SPANISH AMERICA. Three credit hours per
semester. Three hours of lecture per week each
semester.

Lectures with textual analysis of the major works in
the history of the Spanishmerican novel, from its
beginnings in the 19th Century to the prése
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ESHI 6605 METHODS OF LITERARY
CRITICISM | (I). Three credit hours. Three hours
of lecture per week.

Literary criticism in the twentieth century; agsis
of critical works in the field of Hispanic ters;
problems and methods related to thstdrical and
philosophical approaches.

ESHI 6606 METHODS OF LITERARY
CRITICISM 1l (). Three credit hours.
hours of lecture per week.

Three

Literary criticism in the twentieth century; agsis

of critical works in the field of Hispanic letters;
problems and methods related to the linguistic,
sociological, and psychologicabproaches.
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HISPANIC STUDIES FACULTY

A list of professors who engage in graduate
activities in the Department follows including
the highest earned degree, date, and institutio
granting the degree. Research and teaching
interests are also included.

MARIBEL ACOSTA -LUGO, AsiciateProfessor
Ph.D., 2004, University of ConnecticuResearch and
Teaching mterests: Spanish American Literature with
emphasis on Puerto Rico ane tHispanic Caribbean;
Novel, Theater and Short Story

HILTON ALERS -VALENT IN, Assistant Professor,
Ph.D., 2000, University of Massachussets at Amherst
Research and Teachingtérest: Syntactic Theory,
Phonological Theory, Generative Grammar, Historical
Linguistics.

ELSA R. ARROYO-VAZQUEZ, Professor Ph.D,
1989, Rutgers University Research and Teaching
interests: Spanish American Literature with emphasis
on Puerto Rico and the Caribbean, Literary Theory,
Studies of the Female Gender in LiteraturBssay
Writer.

AMARILIS CARRERO -PENA, Asociate

Professor Ph.D, 2001, The Pennsylvania State
University. Research and Teachingtérest: Latin

American Literature, Brazilian Literature, Spanish
Literature (7" CenturyGolden Age). Studies in
Short Story, Poetry and\ovel.

CAMILLE CRUZ -MARTES, AssociateProfessor,
Ph.D, 2001, Brown University Research and
Teaching mterest: Hispanic Caribbean and Latin
American Colonial Literature.

KATZM [N FELICIANO -CRUZ, Associate
Professor,Ph.D, 2004 University of Puerto Rico
Research and Teachingérests: Spanish Literature.

MANUEL FIGUEROA -MEL ENDEZ, Professor
Ph.D, 1997, University of Puerto RicoResearch and
Teaching mterests: Spanish Literature, NovBbetry,
Love in Literature Theater. Pcet, Essay and Short
Story Writer.

FRANCISCO GARCIiA-MORENO BARCO,
Professor Ph.D, 1992, Michigan State University
Research and Teachingtérests: Spanishiterature:
Narrative and Writing.

LEILANI GARCIA -TURULL , Assistant Professor
Ph.D., 2000, University of WisconsirMadison.
Research and Teaching interests: Latin American
Literature with Emphasis on Contemporary Chronicle
in Puerto Rico and Mexico, Cultural Studies, Studies
on Performance and AfrHispanic Literature.
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JACQUELINE GIR ON-ALVARA DO, Professor
Ph.D, 1993, The Pennsylvania State University
Research and Teachingtérests: Spanish American
Poetry and Theater ($0Century). Puerto Rican
Literature, Feminist Literature Criticism, Short Story
Writer, Poet, Liteature Critic.

MIR IAM GONZ ALEZ-HERNANDEZ, Professor
Ph.D, 1994, Florida State University Research and
Teaching mterests: Puerto Rican and Spanish
American Literature, Short Story and Writing, Puerto
Rican Women Wters. Short Story Writer.

MAGDA GRANIELA -RODRIGUEZ, Professor,
Ph.D, 1987, University of lllinois, Urbana Research
and Teachingnterests: Spanish Americalexican
and Puerto Ricarkiterature, Novel, Theater, Poetry
andWriting. Poet, Essayist and Critc.

JAIME L. MARTELL -MORALES, Associate
Professor Ph.D., 2000, State University of New Yerk
Stony Brook. Research and Teachingterests:
Puerto Rican and Spanish American Literature, Latin
American Colonial Literature, Literary Theory, Novel
and Poetry.

DORIS MART INEZ-VIZCARRONDO , Asciate
Profes®r, Ph.D, 1998, Universidad Adnoma de
Madrid. Research and Teaching ntérests:
Linguistics.

NADESKA MAYENS -ROBLES, Assistant
Professor Ph.D., 2004, University of Puerto Rico.
Research and Teaching Interests: Hispanic Linguistic.

ALFREDO MORALES -NIEVES, Professoy Ph.D,
1987, University of California at IrvineResearch and
Teaching mterests: Spanish American and Hispanic
Caribbean Literature. XIX Century, Essay,
Philosophy and Studies of Nationhood, Race, Gender
in Literature, Writing. Poe&and short story writer.

AMPARO ORTIZ -ACOSTA, Professor Ph.D,
1989, University of Puerto Rico. Research and
Teaching mterests:  Hispanic Linguistics, Syntax,
Writing.

JULIA C. ORTIZ -LUGO, Professor Ph.D, 1989,
Tulane University. Research and Teddyy interests:
Spanish American and Puerto Rican Literature,
Modernism, Oral Literature and Writing. Essay
Writer.

DAVID L. QUINONES -ROMAN, Professoy Ph.D,
1988, University of Massachusetts atmierst.
Research and Teachingtérests: Spanish Litdrae
(17" CenturyGolden Age FictiorCervantes), Spanish
Literature (Medieval Period), Spanish American
Literature (from Colonial Period to Modernism).
Poet.
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IVONNE N. RECINOS-AQUINO, Assistant
Professor Ph.D. 2002, The University of Pittsburgh.
Teading interests: Central American Literature
Colonial and 19 Century Mexican Literature and
Culture.  Research interests: Gend&avery,
Citizenship, and Ethnic Relationships, and the
Construction ofRegional andNational Identities in
Central Ameica Showed inLiterary andNon Literary
Colonial and 19 Century documents.

JOSEFINA RIVERA -DE ALVAREZ , Emeritus
Professor Ph.D., 1954, Universidad Central de
Madrid. Research and Teachingtérest. Puerto
Rican Literature.

CARMEN M. RIVERA -VILLEGAS , Asociate
Professor, Ph.D, 1997, Vanderbilt University.
Research and Teachingtérests: Puerto Rican Poetry
and Contemporary Mexican Literature.

AURA N. ROM AN-LOPEZ, Professor Ph.D, 1981,
Tulane University. Research and Teliag interests:
Spansh American Literature, Folklore. Poet.

JOSE E. SANTOS-GUZM AN, Assciate Professor
Ph.D., 1999, Brown Unbrsity. Research and
Teaching interests: Spanish Literatures of thd' &8d

20" Centuries (Jovellanos, Olavide, Cadalso, Pérez
Galdds, Generain of 1898, Spanish Novel from the
PostCivii War Era to the Present); Hispanic
Linguistics (Language Variation).

MAR A M. SOLA-FERNANDEZ, Emeritus

Professor Ph.D, 1977, University of Puerto Rico.
Research and Teachingtérests: Spanish American
Literature, Feminist Literature Criticism, Puerto Rican
Literature.

111




COLLEGE OF ARTS AND SCIENCES

MARINE SCIENCES

The Department of Marine Sciences (DMS) is a
graduate department of the University of Puerto
Rico (UPR) at Mayaglez, offering instruction
leading to a Master dicienceDegee in Marine
Sciences and Doctor of Philosophy. The
doctoral program of the DMS was established in
1972 and was the first doctoral program
established at the Mayagiiez Campus.

The Department had its origins in the Institute of
Marine Biology, establishedt the Mayaguez
Campus in 1954 to promote and conduct
research in this discipline. With expansion in
both its scope and capabilities, the Institute
became in August 1968, the Department of
Marine Sciences. It has continued to broaden
and strengthen itsacademic and research
activities and currently sponsors active programs
of investigtion and instruction in the fields of
physical, chemical and geological oceanography,
marine biology, andanarine biotechnology The
faculty has grown progressively to 23embers
offering approximately 70 courses which
encompas a wide range of topics in marine
science8 the largest such program in the
Caribbean Basin.

The aim of the Department is to promote a
greater understanding of the marine enwron
ment. This is achieed primarily through the
education and training of marine scientists, and
through basic and applied research. Emphasis on
excellence in academic and research programs
has placed the DMS at the forefront of marine
science and in a position to serve thedweof the
maritime nations of Latin America and the
Caribbean.

The aims of its academic programs are to
provide students with a firm grounding in marine
sciences, an advanced knowledge of techniques
for data collection and analysis, and instruction
at the forefront of their fields of specialization.
Students specialize in a particular discipline but
are required to gain knowledge of other
disciplines comprising the broad field of marine
sciences.  This is achieved by means of
compulsory core courses lological, chemical,
geological and physical oceanography and a
seminar course in current topics.

The University of Puerto Rico Sea Grant College
and the Puerto Rico Resource Center for Science
and Engineering contribute substantially to the
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strength othe Marine Sciences Program. There
is a considerable interaction with other science
departments in Mayagiiez and with the Medical
Sciences Department in the Rio Piedras Campus.
During the last five years the department faculty
has received more than&ifhillion in extramural
grants.

Each year a number of research assistantships are
awarded from departmental funds and from
research grants. Departmental assistantships
when available are awarded on merit
Assistantships from research funds are awarded
at the discretion of the main researcher.

Mayaguez

The Department of Marine Sciences facilities on
the main campus in Mayaglez are located in a
wing of the Physic€seologyMarine Sciences
Building, built in 1972. These facilities include
departmental admisirative offices, a number of
laboratories and faculty offices. Housed in this
wing is the Marine Sciences Library Collection
containing over 1,000 books, 17,000 serial
volumes, 5,800 documents, plus numerous maps
and reprints. It is one of the Gast sich
specialized collections in the Caribbean. The
collection is complimented by additional
holdings in the Mayaglez Campus General
Library, many of which are specific to marine
sciences, and by a limited, yet specialized Sea
Grant Library.

The Departmenst of Geology and Biology
maintain and operate scanning electron
microscopes (SEM) which are available to the
DMS personnel. Additionally, DMS researchers
have access to the SEM miained and operated
by the Faculty of Natural Sciences of UPR Rio
Piedras.

Puerto Rico and US Virgin Islands
Climatology Center

The Caribbean Atmospheric Research Center,
dedicated to the study and modeling of
Atmospheric phenomena in the Caribbeeas
founded in 1997 and it is part of the Climate
Modeling Group of the Univeity of Puerto
Rico at Mayagiiez. The wter provides updated
and historical climate data and weather
information  for the Caribbean. The Climate
Office has access to a network of over 120
stations located throughout Puerto Rico and over
20 stations araud the US Virgin dlands. 1t is
also a repository for a wealth afformation on
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climate data obtained from many other
organizations, including the National Climate
Center, at Asheville, and the Climate Analysis
Center, at Washington, DC. The Center ez
journals on climate topics and has a large
collection of climate data on GROM.

Puerto Rico Tsunami Warning and
Mitigation Program

The Puerto Rico Tsunami Warning and
Mitigation Program initiated its activities in 1999
and its main goal is to prode tsunami flood
maps for the Puerto Rico coastal areas. Presently
in Puerto Rico there is a need to define those
areas which could potentially be affected by
tsunamis, travel time intervals between
generation and arrival of the wave for evacuation
purpo®s, and evacuation routes to safe areas.
Many people living and/or working in the
potentially dfected areas have no knowledge of
the related risk and how to respond during a
tsunami emergency. Presently, in Puerto Rico
and all over the Caribbean, there aro local or
regional systems for rapidly determining the
earthquake parameters needed to identify
whether a tsunamigenic earthquake has occurred.
This project will impact all low lying coastal
areas and communities of Puerto Rico.

Caribbean Coral Reeflnstitute

The Caribbean Coral Reef Institute (CCRI) was
founded in 2003 under a cooperative agreement
between the University of Puerto Rico at

Mayaglez and the U.S. National Oceanographic
and Atmospheric Administration to enhance the
application of sciece to the management of

coral reef ecosystems. Coral reef ecosystems
possess the greatest ecological complexity and

biodiversity among marine biotopes, and
represent an invaluable economic and
recreational resource. Yet, reef systems

throughout the Carliiean are being degraded by

a variety of anthropogenic and natural stresses,
such as overfishing, sedimentation,

eutrophication, turbidity, pollution, and disease.

CCRI sponsors management driven research
utilizing the best expertise available and serves
as a focal point for developing research

priorities, building management capacity and

disseminating results. Primary CCRI facilities

are located the Department of Marine Sciences
marine laboratory on Magueyes Island.
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The Caribbean Regional Association in
Support of an Integrated Ocean and Coastal
Observing System for the U.S. Caribbean
Exclusive Economic Zone

Sustained and integrated observation of the
coastal ocean is an international initiative that
will provide substantial benefits to the economy,
to security and environmental conservation. In
the United States, coastal observing systems are
being channeled through
of users and data suppliers. The National
Oceanic and Atmospheric Administration,
NOAA, has provided funding tohe CIMA-
UPRM and UVI faculty to organize a Regional
Association that will administer the Integrated
Coastal Ocean Observing System for the
Caribbean including Puerto Rico, the American
Virgin Islands and the Island of Navassa west of
Haiti. The immediatgyoals of the CaRA project
are to coordinate: the establishment of a
provisional Steering Committee for CaRA and
an administrative structure for CaRA, convening
of public organizational workshops and
meetings, communication to data suppliers and
potential users of the benefits of an integrated
observing system, publication and maintenance
of a dedicated web page, drafting of terms of
reference for the Regional Association and the
formal establishment of the Regional
Association.

Biotechnology Research Cortium

The primary goal of the Biotechnology Research
Consortium (BRC) is to advance research at
UPR-M related to technologies for producing
alternative fuels for local Puerto Rican
consumption. The idea stated as a collaborative
effort between professer at the faculty of
Engineering, Arts and Sciences and Agriculture
on our campus along with INDUNIV and
Sustainable AgroBiotech, a startup biotech
company working on the implementation of the
commercialization plan.

The plan includes the establishmenirdgégrated

biorefinery operations in the Lajas Experimental

Station (Lajas Valley) where municipal waste

and already available agricultural resources can

be used in an environmentally responsible

manner. The longerm goal is to establish a few

such bioréineries in selected areas to reduce

PR6s dependence on imported
the local economy.
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This is a unique mukidlisciplinary project that
goes all the way from basic research to
commercialization in Puerto Rico. All the above
mentioned techologies are being developed at
UPRM with the involvement of key scientists
and representatives of the private sector.

The project consists of four major parts:

1. Discovery and Development: €)
Discovery of new and robust enzymes

for the degradation of cqnex
carbohydrates to form fermentable
sugars; (b) Isolation and

characterization of novel yeast strains
for fermentation of five and six carbon
sugars to ethanol.

2. Bioprocess Development: Scale up of
enzyme production and fermentation
technologies

3. Precisbn agriculture Technologies:
New technologies for high biomass
yielding strains of sugarcane and
Hibiscus.

4. Development of Microalgae for oil
production: Development of local
microalgal varieties for production of
oils as raw materials for biodiesel
prodiction.

Isla Magueyes (Magueyes Island)

The principal departmental facilities are located
at the field station on Isla Magueyes. A complex
of 7 buildings, with a combined area
approaching 8,000 square feet, houses faculty
and student offices, researchbbratories and
classrooms and laboratories for teaching.
Included are reference museums for fish,
invertebrates and algae. The museum holdings,
with 13,000 fish specimens, 5,000 invertebrate
specimens, and 35,000 algae specimens,
represent not only imptant regional collections,
but are the largest within the Antilles. Over
6,000 sq. ft. of wet lab space is available.
Filtered seawater is provided by a fldlarough
system supplying up to 85 gal/min and blown air
is piped to the laboratories. The wvars
laboratories possess most  types of
instrumentation and equipment essential for
modern, sophisticated research. Of particular
interest is the marine physiology laboratory,
which contains freeze drying and solvent
extraction facilities including highkpeed,
refrigerated centrifuges for the isolation of
natural products, and the marine chemistry
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laboratory which contains salinometers, spectro
photometers, pH meters, a filter fluorometer, gas
chromatograph, rotary evaporator, and a flow
injection nutrientaraelyzer. Two fully functional
molecular laboratories are located on Magueyes
as well.

Other pertinent resources for research include a
well-equipped algae culture facility, fresh and
saltwater fish culture tanks, and a hatchery
facility for aquaculture A general use computer
room on Magueyes Island was recently
remodeled and has computers at 13 work
stations. All computers at Magueyes Island are
linked to a network and all laboratories have
internet connectivity. Aditional
microcomputers are locate in individual
laboratories.

The Department maintains a complete diving
facility including a dive locker, maintenance

shop, and a compressor room equipped with an
electric compressor rated at 5,000 psi. Tanks,
regulators and other diving equipment are
maintained and available for staff and students.
A gaspowered, portable compressor may be
used for extended field trips.

The marine research fleet can perform offshore
and inshore research. This is accomplished by
three large offshore vessels and sesent
smaller boats for inshore studies. Four of the
small boats are high speed for trips to outlying
reefs.

The R/V Pezmaris a 5ft Thompson trawler.
Navigation and communications equipment are
VHF radio, 16mile radar, and a depth sounder.
110 AC pover is supplied from a 3.768WN
generator. A hydraulic capstan and a winch with
100 m of cable are aboard for fisheries or
oceanographic research. The Pezmar can
accommodate 5 scientists and has a range of
1400 miles.

The R/V Sultanais 42ft vessel, ouifted with
the equipment greeted to sample local species of
plankton, fish and benthic invertebrates. Ships
electronics provide depth, position and-fear

topography.

The R/V Gaviota is a 35ft Downeast power
vessel. It is equipped with VHF radio addpth
sounder. The Gaviota provides an excellent dive
platform, and it is suitable for coastal studies.
Maintenance facilities are housed in four main
buildings, which include workshops, a marine
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mechanic's shop, and a small boat and outboard
motor repai shop. A power plant with two
diesel generators provides electricity during
power failures.

A 1,500 sqg. ft. dormitory is located at the field
station and is available to the many visiting
researchers who come to Magueyes each year.
Complete with kitche and bath facilities, the
dormitory can accommodate up to 20 persons.

Lajas

Aquaculture facilities are based mainly at the
DMS  Aquaculture  Station in  Lajas,
approximately 6 miles from Magueyes Island.
The sttion features 10 acres of earthen ponds
including 40 experiment/production ponds
ranging in size from .02 hectare (ha) to .4 ha, a .2
ha irrigation pond, and a .8 ha reservoir pond.
Smaller facilties consist of a series of fiberglass
and concrete tanks, and plastic pools.
Aquaculture écilities ae not currently working

at full capacity.

MARINE SCIENCES (CIMA)
Advanced Undergraduate Course

CIMA 5005. INTRODUCTION TO
OCEANOGRAPHY (I, 1) (On demand). Three
credit hours. Three hours of lecture per week.
Prerequisite: authorizationof the Director of the
Depatment.

Basic knowledge, techniques, and areas of interest
of the different disciplines of marine sciences. The

interaction and research aims in Physical,
Geological, Chemical and Biological
Oceanography.

Graduate Courses

CIMA 6999. RESEARCH AND THESIS (|, II, S).
One to six credit hours.

Up to a maximum of six credits representing the
research and thesis may be granted towards the
master of science degree.

CIMA 8785. CURRENT TOPICS SEMINAR (lI).
Two credit hours. Two hours técture per week.

Recent topics in marine sciences and related fields.
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CIMA 8998. SPECIAL PROBLEMS (|, Il, S).
One to three credit hours. One to three sessions per
week.

Tutorial discussion and/or laboratory and library
research on a special topic.

CIMA 8999. DOCTORAL RESEARCH AND
DISSERTATION (I, Il, S). Up to twelve credit
hours.

Up to a maximum of twelve credits representing the
dissertation may be granted toward the Doctor of
Philosophy degree.

MARINE SCIENCES BIOLOGICAL
OCEANOGRAPHY (CMOB)

Advanced Undergraduate Courses

CMOB 5006. SEAFOOD PROCESSING (II) (On
demand). Four credit hours. Three hours of lecture
and one threé@our laboratory per week.

Techniques for processing seafood products and
their effects on quality and consumer gutegce.

CMOB 5007. FUNDAMENTALS OF
AQUACULTURE. Three credit hours. Three hours
of lecture per week.

The culture of animals and plants in fresh, brackish,
or saline water. Field trips required.

CMOB 5015. FISHERIES BIOLOGY (I, II).
Three credit hours. Three hours of lecture per
week.

A study of the principles and methods of fisheries
investigation with emphasis on the fisheries of
North America and the Caribbean. Field trips.

CMOB 5016. PHYCOLOGY (I, II). Three credit
hours. Two hours of lecturand one thredour
laboratory per week.

Fundamental study of algae in general, with
reference to the main grps:  Chlorophyta,
Xantophyta, Cgnophyta, Phaeophyta, Rhodophyta.
Study of biology, life histories, morphogenesis,
ecology, evolution, taxonomyand commercial or
industrial uses of algae, and their importance in the
bio-economics of the sea and other bodies of water.
Intensive use will be made of audiovisual
techniques, the herbarium, the laboratory, and field
trips.

11¢
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CMOB 5017. MARINE ECOLOGYAND
RESOURCE MANAGEMENT. Five credit hours.
Three hours of lecture and two thieeur
laboratories per week. Prerequisigeithorization
of the Director of the Department.

Description of the marine environment and
familiarization with the major tropa marine
communities; datgathering and biological
sampling techniques; human impact on the marine
environment from the standpoint of pollution,
exploitation, protection, and regulation;
jurisprudence in major litigation involving marine
resources; managnent practices.

CMOB 5018 MARINE ECOLOGY. Six credit
hours. Ten hours of lecture and eighteen hours of
laboratory per week during six weeks in the
summer.

A study of marine communities and their
environment, with special consideration of
ecosystems ithe sea.

CMOB 5035 ENDANGERED MARINE
VERTEBRATES. Two credit hours. Two three
hour periods of practice per week.

Biology, diseases, autopsy, and care of protected
and endangered marine vertebrates. Field trips are
required.

CMOB 5087. AQUACULTUREAND THE
ENVIRONMENT. Three credit hours. Three hours
of lecture per week.

Impact of aquaculture on the environment and the
mitigation of its effects. Field trips required.

Graduate Courses

CMOB 6017. LENGTH-FREQUENCY METHODS
IN FISHERIES BIOLOGY (ll) (On demand).
Three credits hours. Three hours oftlge per
week. Preaequisite: authorizationof the Director
of the Department.

Techniqgues for sampling, analyzing, and
interpreting lengtifrequency  distributions  to
determine the dynamics and vitphrameters of
populations. Application of computéased
methods will be emphasized.

CMOB 6018 MARINE ECOLOGY (I, IlI) (On
demand). Four credit hours. Three hours of lecture
and one thredour laboratory per week.

Structure and function of marine eystems; flux
of energy and materials in biogeochemical cycles.

11€

CMOB 6026. SEAFOOD TECHNOLOGY.
Three credit hours. Three hours of lecture per
week. Prerequisite: CIMA 5006 or CMOB 5006.

Industrial and regulatory procedures to ensure the
quality of fish, shellfish, and related products.
Field trips are required.

CMOB 6056. WATER QUALITY MANAGEMENT
IN AQUACULTURE. Three credit hours. Three
hours of lecture per week.

Manipulation of water quality to improve
production of aquatic organisms. Fieldpg are
required.

CMOB 6075, FRESHWATER INVERTEBRATES.
Three credit hours. One hour ofctere and two
two-hour laboratories per week.

Identification of freshwater invertebrates, their role
in the environment, and their importance in
aquaculture andgtlution studies.

CMOB 6077. ZOOPLANKTON ECOLOGY (On
demand). Three credit hours. Two hours of lecture
and one thredour laboratory per week.
Prerequisite: authorizationof the Director of the
Department.

Aspects of zooplankton ecology in relatido
oceanographic processes in estuarine, neritic, and
oceanic ecosystems. Includes experiences in
sampling techniques and experimental design.

CMOB 6618 BIOLOGICAL OCEANORAPHY
(I). Three credit hours. Two hours of lecture and
one threehour laboratry per week.

Marine life and its relationship to geological,
physical and chemical aspects of the ocean; basic
techniques fundamental to marine research.
Demonstrations and field trips.

CMOB 6619. BIO-OPTICAL OCEANOGRAPHY
(I) (On demand). Four crediburs. Three hours of
lecture and one thref®our laboatory per week.

Integrated study of the role of light in aquatic
ecosystems including the physics of light
transmission within water, the biochemistry and
physiology of aquatic photosynthesis, ande th
ecological relationships that depend on the
underwater light environment. Field trips required.
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CMOB 6635. RESEARCH METHODS IN
MARINE SCIENCES (ll). Three credit hours.
Three hours of lecture per week.

Techniques of data collection, analysis, and
interpretation with emphasis on research problems
relevant to the marine ecosystems of Puerto Rico.

CMOB 6636. WATER QUALITY IN FISH
PONDS (Il). Four credit hours. Three hours of
lecture and one thre®our laboratory per week.

Physical, chemical, andological characteristics of
water that affect the growth and health of
organisms cultivated in freshwater.

CMOB 6645. MARINE PLANKTON BIOLOGY
(I, ) (On demand). Two credit hours. One hour
of lecture and one thremour labosatory per week.

Study of the marine plankton with emphasis on
systematics, morphology, life histories, physiy,
feeding, and reproduction. Importance of plankton
on the economy of the sea, particularly in their role
as primary and secondary producers. Field trips
required.

CMOB 6655. MOLECULAR MARINE

BIOLOGY (I, II) (On demand). Four credit hours.
Two hours of lecture and two thrbeur
laboratories per week. Prerequisitauthorization
of the Director of the Department.

Theory, practice, and applications of molecula
marine biology.

CMOB 6686. FISH NUTRITION (I) (On
demand). Four credit hours. Three hours of lecture
and one thred&our laboratory per week.

The nutritional requirements and the digestive
physiology of marine and freshwater fish.

CMOB 6687. DESIGNAND MANAGEMENT

OF AQUACULTURE HATCHERIES (I, II) (On
demand). Four credit hours. Three hours of lecture
and one fouwhour laboratory per week.

Theory and practice in the cultivation of tropical
aquatic species emphasizing a systems approach to
the design and management of hatcheries.

CMOB 6689. CULTURED AQUATIC ORGANISMS
HEALTH. Three credit hours. One hour of lecture
and two threéhours laboratories per week.

The nature, prevention, diagnosis, and treatment of

parasites and diseases of culturegiquatic
organisms. Field trips are required.
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CMOB 8635. MARINE MICROBIOLOGY.
Three credit hours. Two lectures and one three
hour laboratory per week.

A study of the biology of marine microalgae,

bacteria and protzoa, with emphasis on the
techniques opure cultures and the physiology and
ecology of marine organisms, both autotrophic and
heterotrophic.

CMOB 8636. MARINE PARASITOLOGY (1)
(On demand). Four credit hours. Two hours of
lecture and two threkour laboratories per week.

Parasitology of m@ne organisms with emphasis on
local fauna; collecting methods, preparation for the
study and identification of parasites.

CMOB 8645. MARINE PHYSIOLOGY (l) (On
demand). Three credit hours. Three hours of
lecture per week.

The physiological processest the cellular and
organismal levels directly concerned with the
adaptation of e organism to the physical and
chemical environment of the ocean; the more
specialized physiological processes encountered in
the study of the growth and behavior ofrine
organisms.

CMOB 8646. MARINE PHYSIOLOGY
LABORATORY (II) (On demand). One or two
credit hours. One or two thrd®ur laboratories
per week. Corequisite: CMOB 8645.

Laboratory research projects on a specific
physiological process of marine organisms in
response to marine environment. Project by
arrangement.

CMOB 8649. CRITICAL ANALYSIS OF
READINGS IN MARINE ECOLOGY (Il) (On
demand). Two credit hours. Four hours of seminar
per week.

Study of classical and recent readings in marine
ecology. Analys of authors' aims, methods,
results, and interpretations.

CMOB 8656. SELECTED TOPICS IN
PHYSIOLOGICAL ECOLOGY (Il) (On demand).
Three credit hours. Three hours of lecture per
week.

The physiological bases for ecological relasbips
as displayed imepresentative examples. Individual
laboratory projects will be required of all students.
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CMOB 8657. AQUACULTURE (I, Il) (On
demand). Four credit hours. Three hours of lecture
and one thredour laboratory per week.

Principles underlying food prodtion by efficient
utilization of various aquatic environments and
organisms to include fresh, brackish and marine
environments; and the lotic and lentic systems of
the culture of fish and other aquatic crops, such as
algae, mollusks, and crustaceans.

CMOB 8658 ADVANCED MARINE
PARASITOLOGY. Three credit hours. One hour
of lecture and two thredour laboratories per week.
Prerequisite: CMOB 8636.

Study of advanced topics on the parasites of marine
animals. A research project will bequired.

CMOB 8659 INVERTEBRATE AQUACULTURE
Three credit hours. Three hours of lecture per
week.

Study of the cultivation of invertebrates such as
shrimps, oysters, clams, mussels, gastropods, and
octopi. Emphasis on modern techniques, ifekty

and economic gects.

CMOB 8665. MORPHOLOGY OF MARINE
INVERTEBRATES (II) (On demand). Three
credit hours. Two hours of lecture and one three
hour laboratory per week.

Form, structure and function of representative
marine invertebrates.

CMOB 8667. ADVANCED FISHERIES

BIOLOGY (I, I) (On demand). Three credit hours.
Two hours of lecture and one thteeur laboratory
per week. Prerequisitesauthorization of the
Director of the Department.

Population dynamics of exploited species,
management and conservation prnbes for
commercial fisheries.

CMOB 8676. SYSTEMATICS OF MARINE
INVERTEBRATES (l) (On demand). Four credit
hours. Three hours of lecture and one foaur
laboratory per week.

Taxonomy, phylogeny and distribution of marine
invertebrates with speciaftantion to local forms.

CMOB 8678. MARINE POPULATION

BIOLOGY (I, Il) (On demand). Three credit hours.
Three hours of lecture per week.
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their
marine

Principles of
application to
communities.

population biology and
the organization of

CMOB 8679. MARINE BOTANY (I, I). Three
credit hours. Two hours of lecture and one three
hour laboratory per week.

A study of the flora of the sea, with emphasis on
the morphology, ecology and taxonomy of algae.

CMOB 8685. THE RHODOPHYTA OF

PUERTO RICO. Three crediours. Two hours of
lecture and one thrdeour laboratory per week.
Prerequisite: CMOB 8679.

A study of the life cycles, reproduction, taxamy
and ecology of the macroscopic red algae of Puerto
Rico.

CMOB 8686. ICHTHYOLOGY I (ll) (On
demand).Four credit hours. Treehours of lecture
and one threé@our laboratory per week.

A study of thesystematic evolution and distribution
of fishes with emphasis on marine forms.

CMOB 8687. ICHTHYOLOGY Il (I) (On
demand).Fourcredit hours. Treehours oflecture
and one threé&our laboratory per week.

A study of the morphology, physiology and
ecology of fishes, with emphasis on marine forms.

CMOB 8689. PIGMENT PHYSIOLOGY (ll) (On
demand). Three credit hours. Three hours of
lecture per week.

Physiobgical function of marine pigments.

CMOB 8690. CULTURE TECHNIQUES
EMPLOYED IN ALGAE RESEARCH. Three
credit hours. One hour of lecture and two thaur
laboratories per week. Prerequisite: CMOB 8679
or CMOB 8685.

Algae culture and its research methtod)y to
determine the life history of red algae.

CMOB 8695. THE PHAEOPHYTA (I, II) (On
demand). Three credit hours. Two hours ofuee
and one thredour laboratory per week.
Prerequisite: CIMA 5016 or CIMA 8679 or
CMOB 5016 or CMOB 8679.

Life cycles, biology, morphology, ecology,

taxonomy and evolution of the brown algae. Field
trips required.
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CMOB 8696. THE CHLOROPHYTA (I, II) (On
demand). Three credit hours. Two hours ofuee

and one thredour laboratory per week.
Prerequisite: CMOB®L6 or CMOB 8679.
Life cycles, biology, morphology, ecology,

taxonomy, and evolution of the benthic marine
green algae. Field trips required.

CMOB 8699. PHYCOLOGY SEMINAR (Il) (On
demand). One credit hour. One hour of lecture per
week.

Discussion ofrecent works in marine phycology
and topics related to student research problems.

CMOB 8705. SPECIAL PROBLEMS IN
EXPERIMENTAL MARINE PHYCOLOGY (I, II)

(On demand). One to three credit hours. One to
three sessions per week. Prerequisite:
authorization of the Director of the Department.

Project specifically related to experimentedearch
on marine algae. The presentation of an
independent research project is required.

CMOB 8707. CURRENT TOPICS IN
PHYCOLOGICAL RESEARCH (1) (On demand).
Two credt hours. One hour of lecture and one
hour of seminar per week. Prerequisite: CMOB
5016 or CMOB 8679.

Advanced topics in phycology; classical and
current papers in phycological research; seminars
on assigned topics.

CMOB 8708. CORAL REEF BIOLOGY. Fou
credit hours. Three hours of lecture and one three
hour laboratory per week.

Evolution, characteristics, and distribution of coral
reefs. Field trips required.

CMOB 8709. ECOLOGY AND
ZOOGEOGRAPHY OF CORAL REEFS. Five
credit hours. Three hours ofdture and one six
hour laboratory per week. Prerequisite: CMOB
8708 or authorization of the Director of the
Department.

Study of the ecology and geographical distribution
of corals and coral reefs. Field trips are required.

CMOB 8715. ECOLOGICAL CONCEPTS IN
MARINE RESEARCH (I, II) (On demand). Three
credit hours. Two hours of lecture and one three
hour laboratory per week.
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Advanced ecological concepts with special
emphasis on the marine environment; energy
relationships in ecological systems; dpaftion of
guantitative biology and experimental methods in
ecological research.

CMOB 8716. ECOLOGY OF MARINE
COMMUNITIES SEMINAR (Il) (On demand).
Two credit hours. Two sessions per week.

Composition and quantitative structure efested
marine assablages, and their energetic and tropic
relationships.

CMOB 8745. AQUACULTURE IN THE THIRD
WORLD (I, 1) (On demand). Two credit hours.
Two hours of lecture per week.

Aquaculture systems and strategies in Third World
countries.

CMOB 8992 A, B, C. SPECIAL PROBLEMS IN
MARINE PHYSIOLOGY (I, Il) (On demand).

One to three credit hours. One to three sessions per
week.

Courses dealing with specific techniques in the
laboratory related to problems in areas of
osmoregulation, ionic equilibrium, and pigme
physiology.

CMOB 8993 A, B, C. SPECIAL TOPICS IN
AQUACULTURE (I, 1) (On demand). One to
three credit hours. One to three sessions per week.

Studies under staff supervision on projects
specifically concerned with aquaculture. Topics
will be seleted by agreement between thadsint
and the professor.

CMOB 8994. A, B, C. SPECIAL PROBLEMS IN
MARINE INVERTEBRATES (I, Il) (On demand).
One to three credit hours. One to three sessions per
week.

Supervised study or research on specific selected
agects of marine invertebrates, or techniques
pertaining to their study.

CMOB 8995. A, B, C. SPECIAL PROBLEMS IN
FISHERIES BIOLOGY (I, Il). One to three credit
hours. One to three sessions per week.

Individual student research on the biology of
commecial fish and invertebrates, and on
commercial fisheries.
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CMOB 8996. A, B, C. SPECIAL PROBLEMS IN
MARINE ALGAE (I, II) (On demand). One to
three credit hours. One to three sessions per week.

Individual student research on selected problems
dealing with the marine algae of Puerto Rico.

CMOB 8997. A, B, C. SPECIAL PROBLEMS IN
ICHTHYOLOGY (I, II) (On demand). One to
three credit hours. One to three sessions per week.

Individual student research on marine fishes.

MARINE SCIENCES CHEMICAL
OCEANOGRAPHY (CMOQ)

Graduate Courses

CMOQ 6615, CHEMICAL OCEANOGRAPHY
(II). Three credit hours. Three hours of lecture per
week.

General survey of chemical oceanography,
including application of basic concepts of physical
and analytical chemistry to the magin
environments, chemical interactions of major and
minor constituents of seawater, the influence of
chemical processesn physical, biological, and
geological processes.

CMOQ 6617. MARINE POLLUTION (1) (On
demand). Three credit hours. Three hours of
lecture per week. Prerequisite: CMOQ 6615 or
CIMA 6615.

Deleterious effects on living resources, human
health, marine activities, and water quality caused
by the anthropogenic introduction oflstiances or
energy into the marine environment.

CMOQ 8616. OCEANOGRAPHIC TECHNIQUES
(). Three credit hours. One hour of lecture and
one sixhour laboratory period per week; also a
three days duration training cruise. JPequisite:
authorizationof the Director of the Bpartment.

Training in the use of stalard shipboard and
laboratory techniques in physical, chemical,
geological and biological oceanography. Planning
and execution of a trip on a cruise. Data abidm,
processing and analysis.

CMOQ 8638, CHEMICAL OCEANOGRAPHY
LABORATORY (I). Three crdit hours. One hour
of lecture and six hours of laboratory per week.

Laboratory experience in techniques of sampling
and handling of marine samples, and the yses
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of these samples for major, minor and trace
constituents.

CMOQ 8991. A, B, C. SPECIALPROBLEMS

IN CHEMICAL OCEANOGRAPHY (I, II) (On
demand). One to three credit hours. One to three
sessions per week.

Laboratory studies of specific problems in chemical
oceanography. Topics to be chosen by the student
and approved by the professor.

MARI NE SCIENCES GEOLOGICAL
OCEANOGRAPHY (CMOG)

Graduate Courses

CMOG 6616. GEOLOGICAL OCEANOGRAPHY
(). Three credit hours. Two hours of lecture and
one threehour laboratory per week. For students
not majoring in Geological Ocaagraphy.

A review of he basic concepts of geology;
geomorphology and structure of the ocean basins
and continental shelves; techniques of marine
exploration and research; study of the tectonic
theories on the origin of marine basins and
structural processes; the distributioh sediments,
and marine sedimentary processes.

CMOG 8606. COASTAL GEOMORPHOLOGY
(II) (On demand). Three credit hours. Two hours
of lecture and one thre®our laboratory per week.

The origin of coastal features and their
relationships with shore prolmies relative to the
basic sciences; presentation of the forces that
modify the shores. Discussion and field trips.

CMOG 8618. MARINE GEOLOGY OF THE
CARIBBEAN (I, 1) (On demand). Four credit
hours. Two hours of lecture and two thiemur
laboratory pepods per week. Prerequisite: 15
credit hours in Geology.

Synthesis and analysis of the marine geology of the
Caribbean, using published data and cruise
information; survey of our present knowledge of
bathymetry, and of the structure, sediments and
straigraphy of the Caribbean.

CMOG 8655. MARINE BIOGEOGRAPHY (I, 1)
(On demand). Three credit hours. Three hours of
lecture per week.

The origin, speciation and distribution of marine
plants and animals in relation to the physical,
chemical and physiolagal aspects of the ocean,
with special emphasis on tropical biota.

Graduate Catalogue 2@-2011




COLLEGE OF ARTS AND SCIENCES

CMOG 8675. ADVANCED GEOLOGICAL
OCEANOGRAPHY (I, 1) (On demand). Three
credit hours. Two hours of lecture and one three
hour laboratory per week.

A comprehensive review of the geomoopdgy and
structure of the ocean basins; analysis of tectonic
theories and structural processes operating in the
marine environment; distribution of marine
sediments.

CMOG 8698 BIOGEOLOGY SEMINAR (II)
(On demand). Three credit hours. Three-baar
sessions per week.

Introduction to the problems of dig-sediment
interaction; influence of biological factors on
geological processes. Guest lecturers will be
invited. Each student will be required to make an
oral presentation of at least one topic dgriime
semester.

CMOG 8706. STRUCTURE OF CORAL REEF.
Three credit hours. One hour of lecture and two
threehour laboratories per week.

Structure, development, and methods of study of
coral reefs. Field trips required.

CMOG 8717. SPECIAL PROBLEMS IN

MARINE GEOLOGY (Il) (On demand). One to
three credit hours. One to three hours of lecture
and one thred@our laboratory per week.

Supervised study or research on specific aspects in
marine geology.

MARINE SCIENCES PHYSICAL
OCEANOGRAPHY (CMOF)

AdvancedUndergraduate Courses

CMOF 5005. COASTAL STRUCTURES. Three
credit hours. Three hours of lecture per week.

Types of coastal structures; their purpose, design,
construction, and environmental impact.

CMOF 5015. PHYSICAL OCEANOGRAPHY
FOR ATMOSPHERIC EIENCES. Three
credit hours. Three hours of lecture per week.
Prerequisites: MATE 4009 and (FISI 3172 or
FISI 3162) or authorization of the Director of the
Department.

Introduction to topics in physical oceanography
such as heat budget, physical pmies of

seawater, oceanic mixing processes, and

Graduate Catalogue 2@-2011

equations of conservation of heat, salt, and
momentum. Analysis of the origin of marine
currents by applying the concepts of potential
vorticity conservation and Sverdrup circulation.
Description of the mehanics of surface and deep
currents.

Graduate Courses

CMOF 6005, METHODS OF OCEANOGRAPHIC
DATA ANALYSIS (Il) (On demand). Three credit
hours. Three hours ofdeire per week.

Oceanographic data analysis emphasizinmgpder
techniques: exploratorgata analysis, regression
analysis, scalar and vector spectral analysis,
maximum entropy spectral analysis, empirical
orthogonal eigen functions, filters, complex
demodulation.

CMOF 6006. ATMOSPHERIC AND OCEANIC
TURBULENCE (I, Il) (On demand). Three di¢
hours. Three hours of lecture per week.

Fundamental concepts of turbulence and their
application to the study of geophysical fluids.

CMOF 6445 REMOTE SENSING IN
OCEANOGRAPHY |. Four credit hours. Two
hours of lecture and two thrémur laboratdes per
week.

Remote sensing and its application in
oceanography, including comparison with field
data. Field trips are required.

CMOF 6617. PHYSICAL OCEANOGRAPHY
(I). Three credit hours. Three hours of lecture per
week.

General introduction to thestudy of physical
processes in the sea; physical properties of sea
water, heat budget, water budget, temperature
salinity relationships, light in the sea, equations of
motion,  vertical stability, Coriolis effect
geostrophic motion, general oceanic circolat
waves and tides.

CMOF 6631-6632 GEOPHYSICAL FLUID
DYNAMICS I-1l. Three credit hours. Three hours
of lecture per week each semester. Prerequisite:
authorizationof the Director of the Bpartment.

The dynamics of largecale motions in the ocean

and the atmosphere. Theories of stratified fluids in
rotation and of geophysical waves.
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CMOF 6655. OCEAN SURFACE WAVE
MECHANICS. Three credit hours. Three hours
of lecture per week.

Study of the mechanics of ocean surface gravity
waves, includingtheory, kinematical properties,
statistics, spectra, and forces.

CMOF 6665, MATHEMATICAL MODELING

OF MARINE SYSTEMS. Three credit hours.
Three hours of lecture per week. Prerequisite:
authorizationof the Director of the Department.

Theory and praate of the modeling of biological,
chemical, and physical marine systems,
emphasizing multidisciplinary ecological problems.
Programming skills required.

CMOF 6667. MECHANICS OF COASTAL
SEDIMENT TRANSPORT. Three credit hours.
Three hours of lecture paveek.

Development of mathematical models to espnt
coastal sediment transport.

CMOF 8446. REMOTE SENSING IN
OCEANOGRAPHY II. Four credit hours. Two
hours of lecture and one dour laboratory per
week. Prerequisite: CMOF 6445.

Advanced concdp of remote sensing and their
application in oceanography, including comparison
with field data. Field trips are required.

CMOF 8607. ESTUARINE CIRCULATION (1)
(On demand). Three credit hours. Three hours of
lecture per week. PrerequisitelMA 6617.

Definition, classification, and description of
estuaries; estuarine circulation patterns; physical
oceanography of adjacent waters; the dynamics of
circulation and its relation to the environment.

CMOF 8619. COASTAL OCEANOGRAPHY.
Three credit hours. Three hours of lecture per
week.

Interactions between long and short period waves
and the shore; tides, storm surges, seiches, shoaling
wave theories, wave refraction and diffraction,
breakers, rwup, longshore currents, near shore
sediment transportan, foreshore processes.

CMOF 8625. DYNAMICAL OCEANOGRAPHY
(On demand). Three credit hours. Three hours of
lecture per week.

Introduction to the dynamical processes in the sea;
geopotential axes, Lagrangian and Eulerian
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Kinematics, Eulerian expansip equation of
continuity, circulation and vorticity. Naviedtokes
equations, vertical stability, inertial motion,

Coriolis effect, geostrophic motion, diion and
turbulent processes, Ekman motion, small
amplitude wave theory, open and closed basin
resonance.

CMOF 8659. COMPUTER MODELING IN
OCEANOGRAPHY AND METEOROLOGY (I,

II) (On demand). Three credit hours. Three hours
of lecture per week.

Finite difference methods for the solution of the
hydrodynamic equations that appear in numerical
models of the atmosphere and the ocean,
emphasizing the solution of the linear and nhon
linear advection equation, numerical filtering
techniques, and mesh systems.

CMOF 8669. PHYSICAL OCEANOGRAPHY
LABORATORY (Il) (On demand). One credit
hour. One thredour laloratory per week.

Map projections, use of charts and oceanographic
atlases, preparation of diagrams, instentation at
sea and ashore; observation aboard an
oceanographic vessel.

CMOF 8990. A, B, C. SPECIAL PROBLEMS IN
PHYSICAL OCEANOGRAPHY (I, 1) (n
demand). One to three credit hours. One to three
sessions per week.

Selected topics in physical oceanography.

MARINE SCIENCES FACULTY

The following is a list of professors engaged in
academic etivities in the Department, including
the highest earmkedegree, date, and institution
granting the degree. Research and teaching
interests are also included.

DALLAS E. ALSTON, Professor Ph.D, 1978,
Auburn University Research and Teachingtérests:
Invertebrate Aquaculture.

NILDA E. APONTE, Professor Ph.D, 1990,
University of Puerto Rico, Mayagiez Campus.
Research and Teachingtérests: Marine Botany;
Taxonomy, Maphology and Life History of Marine
Algae

RICHARD S. APPELDOORN, Professor Ph.D,

1980, University of Rhode lIsland. Research and
Teachnginterests: Fisheries Biology.
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ROY ARMSTRONG, Professor Ph.D, 1990,
University of Puerto Rico Research and Teaching
interests: Remote Sensing and Watpti€3.

DAVID L. BALLANTINE , Professor Ph.D, 1977,
University of Puerto Rico, MayagieZampus.
Research and Teachingqtérests: Marine Botany;
Taxonomy and Ecology of Marine Algae.

JORGE E. CORREDOR, Professor Ph.D, 1978,
University of Miami Research and Teaching
interests: Chemical Oceanography, Pollution, Marine
Chemistry.

JORGE R. GARCIA-SAIS, Researcher Ph.D,
1992, University of Rhode Island Research and
Teaching mterests: Zooplankton Elamy.

DANNIE A. HENSLEY, Professor Ph.D, 1978,
University of South Florida Research and Teaching
interests: Ichthyology Systematics and Eggloof
Fishes, Fish Biogeography.

JOHN M. KUBARYK , Professor Ph.D, 1980,
Auburn University Research and Teachingeérests:
Seafood Technology, Aquaculture.

JOSE M. LOPEZ-DiAZ, Professor Ph.D, 1976,
University of Texas Research and Teachingérests:
Water Pollution Control, Marine Ecology.

AURELIO MERCADO -IRIZARRY , Professor

M.S., 1973, University of Miami Research and
Teaching mterests: Geophysical Fluid Dynamics,
Physical Oceanography.

JULIO MORELL , ResearcherM.S,, 1983,
University of Puerto Rico Research niterests:
Biochemistry and Environmental Chemistry.

GOVIND NADATHUR , Professor Ph.D, 1982,
Gujarat University of India Research and Teaching
interests: Microbiology, Genetics and Biotechnology
of Marine Organisms.

ERNESTO OTERO-MORALES, As®ciate
Researcher,Ph.D, 1998 University of Georgia
Research nterests: Microbial Biogeochemistry,
Microbial Ecology, Biogeochemistry.
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NIKOLAOS SCHIZAS, Professor, Ph.D, 1999
University of South Carolina Research and Teaching
interests: Evolution of Marine Invertebrates.

WILFORD E. SCHMIDT , Associate Professpr
Ph.D., 2003, University of California, San Diego.
Research and Teaching interests: Oceanography
Applied Ocean Science.

CLARK E. SHERMAN , Associate ProfesspPh.D.,
2000, University of Hawaii. Research and Teaching
interests: Marine Geology, Carbonite Sedimentology,
Coral Reefs, Quaternary Geology.

MATTHEW C. SMITH , Assistant ProfesspiPh.D.,
2003, University of Tasmania, Australia. Research
interest: Marine Microtal Eco-Physiology and I+situ
sensor development. Teaching interests: Marine
Physiology and Microbial Ec&hysiology.

ERNESTO WEIL, Professoy Ph.D, 1992,
University of Texas at Austin. Research and Teag
interests: Coral Systematics, Ecology, &ablution,
Coral Reef Ecology.

ERNEST H. WILLIAMS , Professor Ph.D, 1974,
Auburn University Research and Teachingérests:
Systematics and Culture of Parasites of Fishes.

AMOS WINTER, Professor Ph.D, 1981, The
Hebrew University of Jerusalem. Resch and
Teaching interests: Paleoceanography, Marine
Geology.

PAUL YOSHIOKA , Professor Ph.D, 1973,
University of California, San Diego Research and
Teaching mterests: Marine Ecology, Marine
Population dynamics.

BAQAR R. ZAIDI , ResearcherPh.D, 1983,

University of Puerto Rico, Mayagiez Campus.
Researchinterest:  Marine Physiology, Microbial
Ecology.

12¢




COLLEGE OF ARTS AND SCIENCES

MATHEMATICS

The department of Mathematics offers two
programs leading to a Master of Science degree:
one in Mathematics with tracks in 1) pure
mathematics, 2) applied mathematics or 3)
statistics and the other in Scientific Computing.
The depament of Mathematics also participates
in an interdisciplinary program leading to a
Ph.D. in Computing and Information Sciences
and Engineering. Please eef to the
Interdisciplinary Programs section for
information on this doctoral pgram.

Students have access to the central Computing
Center and to other equipment of the
Mathematics Department. Two special purpose
laborabries, the Scientific Computingnd the
Visualization Laboratory are available to
students with research projects in computational
mathematics.

MASTER OF SCIENCE IN
MATHEMATICS

Students entering this program may specialize in
Applied or Pure Mathematics or Statistics.

Applicants shou have an undergraduate degree
in Mathematics or its equivalent. Candidates are
expected to have approved undergraduate
courses in Linear Algebra, Algebraic Structures,
basic Topology and Advanced Calculus.

In addition to the requirements of the Office of
Gradiate Studies, the Master of Science degree
in Mathemaics includes approving nine credits
of core courses, two seminar credits, nine credits
in the area of specialiion, six credits outside
the major area, and six thesis credits. In addition
the stulent must pass qualifying exams:

1. Pure mathematics trackine exam from
Abstract Algebra, Real Analysis or
Topology.

2. Applied Mathematics track: e exam
from Real Analysis, Numerical Analysis
or Partial Differential Equations

3. Statistics track: one exanofn two of the
following areas: Probability and
Statistical Methods orRegression and
Theory of Statistics

Specific course requirements for each area are
avalable at http://math.uprm.edu
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MASTER OF SCIENCE IN
SCIENTIFIC COMPUTING

Applicants for admision should have an

undergraduate degree in Mathematics or its
equivalent, or an undergraduate degree in
Science or Engeering. Candidates are expected
to have approved courses in multivariable
calculus, diffeential equations, linear algebra,

numerical aalysis and data structures, as well as
having pogramming experience using a high
level language such as Fortran oYG3-+.

In addition to the requirements of the Office of
Gradiate Studies, the Master of Science degree
in Scientific Computing includes ppoving the
following core courses: Numerical Mathematical
Analysis, MATE 6672, Numerical Linear
Algebra, Mate 6025, Analysis of Algorithms,
COMP 6785, and High Performance Computing
COMP 6786, six credits outside the area, nine
credits in the area of spatization, three thesis
credits and two internshipr seminarcredits. In
addtion, the candidate must passeaualifying
exam from Numerical Analysis, Numerical
Linear Algebra or Analysis of Algorithms.

MATHEMATICS (MATE)

Advanced Undergraduate Courgs

MATE 5016. GAME THEORY (On demand).
Three credit hours. Three hours of lecture per
week. Prerequisite: authorization of the Director
of the Department.

Mathematical theory and solution of different
classes of games, such as {@erson, rectangar
or matrix, and multipersonal games.

MATE 5047. INTERMEDIATE DIFFERENTIAL
EQUATIONS (I) (Odd numbered years). Three
credit hours. Three hours ofctare per week.
Prerequisites: (MATE 4009 and MATE 403)Lor
authorization of the Director of the Deppment

Existence,
solutions; stabilityantly apunov 6 s

continuity and differentiability of
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MATE 5049. CALCULUS OF VARIATIONS
(On demand). Three credit hours. Three hours of
lecture per week. Prerequisite: MATE 4008
authorization of th®irector of the Department

Origin and historical development of the calculus
of variations; first variation of a functional;
canonical forms of Euler's equations; second
variation: sufficient conditions for weak and strong
extremals; applications to q@lems in geometry,
mechanisms and physics.

MATE 5055. VECTOR ANALYSIS (On

demand). Three credit hours. Three hours of
lecture per week. Prerequisite: MATE 3063 or
authorization of the Director of the Department

Introduction to vector analysis as tol for
mathematicians. The algebra and calculus of
vectors, including gradient, divergenand curl,
Stokes' and Green's h&orems, curvilinear
coordinates, and simpleN-Dimensional space.
Applications in physics and geometry.

MATE 5056. TENSOR ANALYSIS (On

demand). Three credit hours. Three hours of
lecture per week. Prerequisite: MATE 3063 or
authorization of the Director of the Department

Cartesian tensors, Cartesian tensor fields, gradient
vector, Laplacian, covariant and contravariant
tenor fields, the differential linelement and the
fundamental tensors, covariant differentiation and
the Rieman#Christoffel tensor.

MATE 5150. LINEAR ALGEBRA (I). Three
credit hours. Three hours of lecture per week.
Prerequisite: MATE 400®r authorzation of the
Director of the Department

Study of the essentials of linear algebra, including
finite dimensional vector spaced.inear equations,
matrices, determinants, bilinear forms, inner
products, Spectral Theorem for normal operators,
and lineatransformations.

Graduate Courses

MATE 6005. COMBINATORICS (On demand).
Three credit hours. Three hours of lecture per
week.

Enumerative analysis and optimizationHeigjues:
permutations and combinations, generating
functions, recurrence relationghe principle of
inclusion and exclusion, rudiments of graph theory,
transport network, and linear progmaing.

Graduate Catalogue 2@-2011

MATE 6025. NUMERICAL LINEAR
ALGEBRA. Three credit hours. Three hours of
lecture per week.

Matrix analysis techniques fundamental to peato
solving and the development of optimization
methods and numerical solution of differential
equations.  Topics include: eigenvalue and
eigenvector problems, numerical methods, singular
value decomposition, special problems, and
applications.

MATE 6026. NUMERICAL OPTIMIZATION.
Three credit hours. Three hours of lecture per
week.

Modern optimization methods and their appiica

to various problems in science and engimggr
Topics include: optimization on convex sets,
minimization methods of mdinear problems,
nonlinear equations, conjugate methods, and
special structure problems.

MATE 6035. TOPICS IN OPERATIONS
RESEARCH 1 (ll) (Odd numbered years). Three
credit hours. Three hours of lecture per week.

Selected topics in operations research

MATE 6036. TOPICS IN OPERATIONS
RESEARCH 1l (I) (Odd numbered years). Three
credit hours. Three hours of lecture per week.

Selected topics in operations research.

MATE 6045. OPTIMIZATION THEORY (I1)
(Odd numbered years). Three credit hours. &hre
hours of lecture per week.

Classical optimization techniques:
linear, geometric  programming,
programming, the path method.

linear, non
dynamic

MATE 6201-6202 ABSTRACT ALGEBRA (I}

(). Three credit hours per semester. Three hours
of lecture per wek each semester. Prerequisite:
authorizationof Director of the Depament.

A survey of abstract algebra. Algebraic systems
studied include groups, ring, fields, Galois theory,
modules over rings, partially ordered ebgaic
systems and theory of cgtaies.

12t




COLLEGE OF ARTS AND SCIENCES

MATE 6261. THEORY OF FUNCTIONS OF A
REAL VARIABLE | (I). Three credit hours.
Three hours of lecture per week.

Set theory, the axiom of choice and Zorn's lemma,
structure of the real number system, metric and
topological spaces, Borel sets aBdire functions,
limit theorems, properties of continuous and
semicontinuous  functions,  derivatives  and
sequences of functions, functions of bounded
variation, RiemaryStieltjes integration.

MATE 6262. THEORY OF FUNCTIONS OF A
REAL VARIABLE 1l (Il). Three credit hours.
Three hours of lecture per week.

An introduction to measure theory and Lebesque
integration, covering the following topics: inner
and outer measure, measurable sets, Lebesque
measur abl e sets, Vitaldi
measurable funains, convergence in measure, the
Lebesque integral for real functions of a real
variable, the Radeilykodym theorem, multiple
integrals, Fubini'sheorem, L spaces, comgence

in the mean.

MATE 6301. THEORY OF FUNCTIONS OF A
COMPLEX VARIABLE (II) (Even numbered
years). Three credit hours. Three hours ofule
per week.

This course provides a rigorous foundation in the
theory of functions of a complex variable. Topics
include theory of analytic functions, contour
integration and infinite series.

MATE 6530 DIFFERENTIAL GEOMETRY |
(I (Even numbered years). Three credit hours.
Three hours of lecture per week. Prerequisite:
MATE 6670.

Study of Riemannian metrics, affine and
Riemannian connections, geodesics, curvatures,
Jacobi fields, immersions

MATE 6531. DIFFERENTIAL GEOMETRY I
(On demand). Three credit hours. Three hours of
lecture per week. Prerequisite: MATE 6530.

Study of complete manifolds, spaces of constant
curvature, variations of energy, Rauch congzan
theorem, Morse index #orem, fundamental group
of manifolds of negative curvature, sphere theorem.

MATE 6540. TOPOLOGY (Il). Three credit
hours. Three hours of lecture per week.

An introductory course devoted to dgbeoretic
topology. Properties of topological spaces,
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including connectedness, compactness, bases, sub
bases, product spaces, quotient spaces, and the
separation axioms.

MATE 6551. ALGEBRAIC TOPOLOGY (On
demand). Three credit hours. Three hours of
lecture per week.

Homotopy and homology groups associatdthwa
topological space.

MATE 6622. TOPICS IN THE THEORY OF
FUNCTIONS OF A COMPLEX VARIABLE (1)
(Even numbered years). Three credit hours. Three
hours of lecture per week. Prerequisite: MATE
6301.

Conformal mapping. Riemann surfacesyrhanic
functions, the Dirichlet problem.

0s covering theor em,
MATE 6627-6628 TOPICS IN ANALYSIS (I}

(I on demand). Three credit hours per semester.
Three hours of lecture per week. Prerequisite:
authorizationof Director of the Depament.

The content of this course will vary axding to
interest and demand. In any given semester the
course may deal with one of the followingpitcs:
Functional Analysis, Harmonic Analysis, Theory of
complete normed algebras, Theory of uniform
algebras, Integral Equations, Spectral Theory of
Diff erential Operators from Physics, advanced
topics in ordinary differential e@tions or other
analogous topics.

MATE 6631. TOPICS IN MATHEMATICAL
LOGIC (I)- (On demand). Three credit hours per
semester. Three hours of lecture per week each
semester. ferequisite: authorization of the
Director of the Department.

The content of this course will vary from time to
time, depending on demand and interest. In any
given semester, the course would be devoted to a
topic such as one of the following: theory of
formal systems, axiomatic set theory, model theory,
theory of computability and decidability, theory of
finite automata, mathematical linguistics, and
others.
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MATE 6651-6652 INTRODUCTION TO

HIGHER GEOMETRY (I, Even numbered years)
(On demand). Threeredit hours per emester.
Three hours of lecture per week each semester.

Homogeneous Cartesian coordinates, linear
dependence of points and lines, harmonicsitvi,
line coordinates, crossitio; transform#on; metric,
affine, and projective geomets; points and line
curves, space geometry.

MATE 6670. DIFFERENTIABLE MANIFOLDS
(I, Every two years) (On demand). Three credit
hours. Three hours of lecture per week.

Differentiable manifolds, vector fields, the
Frobenius theorem, differential formend tensor

fields, Lie groups, homogeneous spaces, integra

on manifolds.

MATE 6672. NUMERICAL MATHEMAT ICAL
ANALYSIS (I). Three credit hours. Three hours
of lecture per week.

Mathematical methods of computation appbiea
to automatic digital @mputers, choice and use of
tables, finite differences, roots of equations,
numerical differentiation and intedian, curve
fitting, least squares, harmonic analysis.

MATE 6673. NUMERICAL MATHEMAT ICAL
ANALYSIS LABORATORY (I). One credit hour.
One threehour laboratory per week. Corequisite:
MATE 6672.

Each student will prepare and run the solution of
assigned problems on a digital computer.

MATE 6674. NUMERICAL METHODS FOR
DIFFERENTIAL EQUATIONS. Three credit
hours. Three hours of lecture pegek.

Fundamentals of mathematical modeling with
partial differential equations and numerical
methods for their solution with the computer.
Convergence and stability of distinct schemes of
finite differences or finite elements for various
types of partl differential equations.

MATE 6675. MATHEMATICS OF MODERN
SCIENCE | (I). Three credit hours. Three hours of
lecture per week.

A more advanced study of some topics covered in
Mathematics of Modern Science. Complex
variables, partial differential eaqtions, special
functions, and transform calculus.
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MATE 6676. MATHEMATICS OF MODERN
SCIENCE 1l (). Three credit hours. Three
lectures per week.Prerequisite: MATE 6675.

A more advanced study of some topics covered in
MATE 40714072 SturmLiouville systems,
calculus of variations, integral equations, tensors,
and finite differences.

MATE 6677. ELEMENTARY PARTIAL
DIFFERENTIAL EQUATIONS () (Even
numbered years). Three credit hours. Three hours
of lecture per week. Prerequisite: MATE 4009.

General theory of partial differential equations of

the first and second order, linear partial differential
equations, study of some of the important types of
differential equations of mathematical physics.

MATE 6678. SPECIAL TOPICS IN PARTIAL
DIFFERENTIAL EQUATIONS (ll) (Odd
numbered years). Three credit hours. Three hours
of lecture per week. Prerequisite: MATE 6677.

Solution of boundary value problems, using
integral transform methods, such as Laplace,
Fourier, Mellin, etc.; introduction to integrand
integrodifferential equations.

MATE 6693-6694 TOPICS IN ALGEBRA (lI

odd numbered yeargDn demand). Three credit
hours per semester. Three hours of lecture per
week each semester. Prerequisaathorizationof

the Director of the Department

Selected topics from algebra. Varied content to be
offered from time to time as need exists and as
faculty interests and time permit.

MATE 6705. PROJECT (On demand). Three
credit hours. Independent study.

Application of mathematics to the solutiof a
specific problem. A final written report isquired.

MATE 6991-6992 SEMINAR (I, I)-(1, ). One

to three credit hours per semester. One to three
oneandonehalf-hour lectures per week each
semester.

Discussions and
mathematics.

reports of special topigs

MATE 6993. TOPICS IN DIFFERENTIAL
GEOMETRY | (Il) (Odd numbered years). One to
three credit hours. One to three hours of lecture per
week.

Selected topics in differential geometry.
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MATE 6994. TOPICS IN DIFFERENTIAL
GEOMETRY Il (On denand). One to three credit
hours. One to three hours of lecture per week.

Selected topics in differential geometry.

MATE 6995. SPECIAL TOPICS (On demand).
One to three credit hoursOne to three hours of
lecture per week. Prerequisiteauthorizaton of
Department Director.

Selected topics in Mathematics. Themes will vary
according to the needs and interests odlets and
faculty.

MATE 6999. THESIS (l, II). Zero to six credit
hour.

Every student working towards the degree of
Master of Sciece in Mathematics is required to
write a thesis on a topic selected in consultation
with his advisr.

COMPUTER SCIENCE (COMP)
Advanced Undergraduate Courses

ICOM/COMP 5015. ARTIFICIAL
INTELLIGENCE. Three credit hours. Three hours
of conference per wek. Prerequisite: ICOM 4035.

An introduction to the field of artificial
intelligence: Lisp language, search techniques,
games, vision, representation of knowledge,
inference and process of proving theorems, natural
language oderstanding.

COMP 5045 AUTOMATA AND FORMAL
LANGUAGES (I). Three credit hours. Three
hours of lecture per week. Prerequisite:
authorizationof the Director of the Department.

Finite automata and regular languages; pushdown
automata and contektee languages; Turing
machine and recursively enumerable sets; linearly
bounded automata and contsensitive languages;
computability and the halting poem; undecidable
problems.

COMP 5055 PARALLEL COMPUTATION (Il).
Three credit hours. Three hours of lecture per
week. Prerguisite: MATE 4061 anduthorization

of the Director of the Department.

The use of supercomputers: parallel architecture,
design of algorithms for scientific computation and
their implementation with parallel mybrocessors,
and performance analysis.
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INEL/ICOM/SIS/COMP 5318.

INTERMEDIATE ROUTING, SWITCHING AND
WIDE AREA NETWORKS. Three credit hours.
Three hours of lecture per week. Prerequisite:
INEL/ICOM/SICI/COMP 4308 or authorization of
the Director of the Department.

Study and configuration ofink state protocols.
Study of intermediate level concepts such as
switching, wide area network or WAN standards,
virtual local area networks or VLAN, network
design, and redundancy. Presentation and study of
strategies for managing and saving addrgexe
such as variable length subnet masks and network
address translation.

Graduate Courses

COMP 6025 SCIENTIFIC VISUALIZATION.
Three credit hours. Three hours of lecture per
week.

Use of computer graphics technology to aid the
understanding of dataacquired by physical
measurement, numerical computation or
simulation.

COMP 6785 ANALYSIS OF ALGORITHMS

(I). Three credit hours. Three hours of lecture per
week. Prerequisite:authorizationof the Director

of the Department.

Analysis of algoritims: graph algorithms,
algorithms for classical problems in linear algebra.
Integer and polynomial arithmetic, complexity, and
NP-completeness.

COMP 6786 HIGH-PERFORMANCE
COMPUTING. Three credit hours. Three hours of
lecture per week. Prerequisit€OMP 6785.

Concepts and methods for the design,
implementation, and evaluation of high
performance algorithms for largeale scientific

and technological problems in a multiprocessing
environment.

COMP 6787. INTERNSHIP. Two credit hours.
One hundrd and twenty hours of practice during
the summer. Prerequisites: MATE 6672, MATE
6025 and COMP 6786.

Participation in a research project at a scientific
computing center, to be selected in consultation
with the Graduate Committee, preferably in a
Natioral Laboratory, NASA or DOD. A final oral
and written presentation is required.
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COMP 6838 TOPICS IN COMPUTER
SCIENCE (I). Three credit hours. Three hours of
lecture per week.

Selected topics in Computer Science.

COMP 6839 TOPICS IN COMPUER

SCIENCE (Il). Three credit hours. Three hours of
lecture per week. Prerequisitauthorizationof the
Director of the Department.

Selected topics in Computer Science.

COMP 6995 PROJECT IN SCIENTIFIC
COMPUTING. Zero to three credit hours.

Development of a project in scientific computing.
Presentation and approval of a written report is
required.

COMP 6998 THESIS. Zero to three credit hours.

Research in scientific computing. Presentation and
approval of a thesis is required.

MATHEM ATICAL STATISTICS (ESMA)
Advanced Undergraduate Course

ESMA 5015 STOCHASTIC SIMULATION (1)
(Even numbered years). Three credit hours. Three
hours of lecture per week. Prerequisite: ESMA
4001 or MATE 4001.

Basic methods of simulation, modeling efmplex
systems, simulation languages, generation of
random numbers, model validity, analysis of
solutions, variance reduction techniques, and the
design of experiments.

Graduate Courses
ESMA 6205 APPLIED REGRESSION (ll).
Three credit hours. Three ws of lecture per

week.

Simple linear regression, multiple linear regression,

robust regression methods and analysis of residuals.

Problems and remedial measures in the design of
regression models.  Selection of independent
variables. Nodinear regresion.

ESMA 6305 STATISTICAL METHODS (I).
Three credit hours. Three hours of lecture per
week.

Populations and samples, probability disitibns,
sampling distributions, statistical iménce, linear
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and multiple regression and correlation, analy$is o
variance and covariance. Use of statistical
computer package.

ESMA 6315 DATA MINING. Three credit
hours. Three hours of lecture per week.
Prerequisite: ESMA 6305 or authorization of the
Director of the Department.

Concepts and techniques of datining, based on
statistical methodology. Study and application of
diverse datgpreprocessing techniques. Application
of data visualization techniques in two and three
dimensions, linear and ndimear supervised
classifiers, clustering methods, and @l
detection. Application of association rules and text
mining techniques.

ESMA 6600 PROBABILITY THEORY (I).
Three credit hours. Three hours of lecture per
week.

Sample spaces and events, conditional proiabi
and independence, discrete and comius random
variables, moment generating functions, and limit
theorems.

ESMA 6607. ADVANCED SAMPLING
THEORY (II) (Even numbered years). Three credit
hours. Three hours of lecture per week.

Advanced theory and techniques of statistical
sampling, inaiding simple, stratified, systatic,
and conglomerate sampling; comparison among
these and corresponding problems of estimation;
allocation problems.

ESMA 6616 LINEAR MODELS (I) (Odd

numbered years). Three credit hours. Three hours
of lecture per wde Prerequisite:authorizationof

the Director of the Department.

Multivariate normal distribution; distribution of
guadratic forms; theory of least squares; eation

and hypothesis testing in the general linear model,
analysis of multiple classificans; canponents of
variance models.

ESMA 6660 BIOSTATISTICAL ANALYSIS

(On demand). Three credit hours. Three hours of
lecture per week. Prerequisitauthorizationof the
Director of the Department.

Descriptive and inferential statistical techregy

design of experiments, construction  of
biomathematical models, b®ssays and probit
analysis.
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ESMA 6661 THEORY OF STATISTICS | (ll).
Three credit hours. Three hours of lecture per
week.

Sampling distributions, point and interval
estimation, optnal properties of estimators, tests of
simple and composite hypotheses, likelihood ratio
tests, tests of goodness of fit, and analysis of
contingency tables.

ESMA 6662 THEORY OF STATISTICS 1l (I).
Three credit hours. Three hours of lecture per
week. Prerequisite: ESMA 6661.

multivariate distributions,
introduction to linear models, estimation and
hypothesis testing in linear models, Bayesian
methods, and statistical decision theory.

Nonparametric tests,

ESMA 6665 STATISTICAL COMPUTING (II)
(Odd rumbered years). Three credit hours. Three
hours of lecture per week. Prerequisite: ESMA
6205 or authorization of the Director of the
Department.

Exploratory data analysis techniques; probability
approximation; matrix computation applied to
linear regession; computational methods for
optimization, nonlinear regression, and rudtiate
analysis.

ESMA 6787. EXPERIMENTAL DESIGN (1)
(Even numbered years). Three credit hours. Three
hours of lecture per week.

Principles of experimental design and hypEsis
testing: randomized blocks, latin square, 2,
and other factorial experiments; confounding,
fractional factorials, response surface methodyp,
split plot and incomplete block designs.

ESMA 6788 ADVANCED PROBABILITY
THEORY (On demand). Rree credit hours. Three
hours of lecture per week.

Fundamentals of integration and measure theory;
basic concepts of probability in the context of
measure theory; conditional probability and
conditional expectation; strong law of large
numbers; theoryof martingales and central limit
theorem.

ESMA 6789 STOCHASTIC PROCESSES (ll)
(Odd numbered years). Three credit hours. Three
hours of lecture per week.

Probability spaces and convergence concepts;

random walk; Markov chains; Poisson processes
and purely discontinuous Markov processes;
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stationary processes; martingales; Browniantiom
and diffusion stochastic processes.

ESMA 6835 TOPICS IN STATISTICS (ll) (Odd
numbered years). Three credit hours. Three hours
of lecture per week.

Selected toigs in theoretical and applied skhiis.
The content will vary according to the interests of
students and professors.

ESMA 6836 TOPICS IN STATISTICS (On
demand). Three credit hours. Three hours of
lecture per week.

Selected topics in theoreticahd applied stadiics.
The content will vary according to the interests of
students and professors.

MATHEMATICS FACULTY

A list of professors who engage in graduate
activities in the Department follows including
the highest earned degree, date, antititi®n
granting the degree. Research and teaching
interests are also included.

ROBERT ACAR, Associate ProfesspPh.D, 1987,
University of WisconsirMadison. Research and
Teaching mterests: Numerical Analysis, Partial
Differential Equations, Inverderacblems.

EDGAR ACUNA-FERNANDEZ, Professor Ph.D,
1989, University of Rochester. Research and
Teachinginterests: Linear Models, Data Analysis,
and Computational Statistics.

JULIO E. BARETY, Professor Ph.D, 1972,
University of New Mexico Researchinterests:
Fourier Series, Abstra¢larmonic Analysis. Teaching
interests: Analysis, Pure and Applied Mathematics.

DOROTHY BOLLMAN , EmeritusProfessoy Ph.D,
1964, University of lllinois, Urbana Research
interests:  Parallel Algorithms, High Perfeance
Computing. Teaching Interest: Computer Science.

LUIS F. CACERES-DUQUE, Professor, Ph.D,
1998, University of lowa, lowa City, lowaResearch
and Teaching niterests: Logic, Algebra, Teaching
undergraduate abstract dbga using games,
applicatiors and technology.

GABRIELE CASTELLINI , Professor Ph.D, 1986,
Kansas State University Research and Teaching
interests: Category Theory, Catagat Topology and
Commutative Algebra.

Graduate Catalogue 2@-2011




COLLEGE OF ARTS AND SCIENCES

PAUL CASTILLO , Assciate Professor Ph.D.,
2002, University of Minesota. Research and
Teaching interests:  Numerical analysis, scientific
computation and applications.

DENNIS G. COLLINS, Professor Ph.D, 1975,
lllinois Institute of Technology. Researchtérests:
Applied Mathematics, Applied Logic, Mathematical
Physcs of Quantum Theory, BEferential Equations.
Teaching mterests: Mathematical Modeling;
Numerical Analysis.

OMAR COLON, Assciate Professor Ph.D., 2005,
Virginia Polytechnic Institute and State University
Resarch and Teachingierests: BcreteDynamical
Systems, Algebra, Field theory and applications.

ANGEL CRUZ-DELGADO, Assistant Professpr
Ph.D. 2000, Louisiana State University. Research and
Teaching interests: Pure Mathematics, Differential
Equations.

ELISEO CRUZ-MEDINA , Professor Ph.D, 1983,
University of Miami. Research and Teaching
interests: Pure Mathematics.

WIESLAW DZIOBIAK , Professor Ph.D, 1982,
Wroclaw University, Poland Research and Teaching
interests: Algebraic Logic.

ENRIQUE GALLO, Associate ProfessorM.S,
1976, Urversity of California, Berkeley Research
and Teaching nterests: Linear Programming,
Dynamic Programming, Stochastic Begses.

LUIS F. GORDILLO GUERRERO, Assistant
Professor Ph.D., 2004, Arizona State Univesity.
Research and Teaching interests: phgxl

Mathematics.

DARRELL W. HAJEK , Professor Ph.D, 1971,
University of Florida Research and Teaching
interests: General Topology: Topological Extensions,
Compactifications; Evaluation of  Teaching
Effectiveness; Numerical Analysis.

EDGARDO LORENZO, AsociateProfessor Ph.D,
2002, Wichita State University Research and
Teaching mterest: Applied Statistics, Nonparametric
Statistics, Survival Analysis.

RAFAEL MART iINEZ-PLANNEL , Professor
Ph.D, 1983, Michigan State University. Research and
Teading interests: Geometricopology.

DANIEL L. McGEE , ProfessorPh.D, 1995,
University of Arizona. Research and Teaching
interests: Mathematical Modeling, Applied
Biostatistics.

REYES M. ORTIZ-ALBINO, Assistant Professor
Ph.D., 2008, The Universitgf lowa. Research and
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Teaching interests: Mathematics,
Generalizaed Factorization.

Ideal Theory,

ARTURO PORTNOY, Professor Ph.D, 1997,
Rensselaer Polytechnic Institute, Troy, NResearch
and Teaching nterests: Analysis, Differential
Equations, Apjed Mathematics.

JULIO C. QUINTANA -DiAZ, Professor Ph.D,
1996, University of Wales, United Kingdom
Research and Teachingtérests: Applied Statics,
Sampling, Regression.

WILFREDO QUINONES, Professor Ph.D, 1986,
University of Massachusetts. eRearch ad Teaching
interests: Applied Mathematics and Analysis.

KAREN RIOS-SOTO, Assistant ProfessprPh.D.,
2008, Cornell University. Research and Teaching
interests: Biometry, Biological Statistics and
Computational Biology.

OLGAMARY RIVERA -MARRERO, Assistant
Professor Ph.D., 2007, Virginia Tech Polytechnic
Institute. Research and Teaching interests:
Mathematics Education.

WLADIMIR RODRIGUEZ -GRATEROL, Visiting
Professor Ph.D., 1998, University of South Florida.
Research and Teaching interests Atrtificial
Intelligence  Patern  Recognitid@omputer  of
Arquitecture.

WOLFGANG ROLKE , Professor Ph.D, 1992,
University of Southern California Research and
Teaching mterests: Mathematical  Statistics,
Probability Theory.

JUAN ROMERO-OLIVERAS, Assisant Professar
Ph.D., 2005, University of Maryland. Research and
Teaching interests: Harmonic Analysis and Wavelet
Theory and Applications to Biomedical Imaging,
Calculus.

HECTOR ROSARIO, AsociateProfessor Ph.D.,
2003, Columbia University Researle and Teaching
interests: Ontological Arguments, Discrete
Mathematics, and Mathematics Education

KRZYSZTOF ROZGA, Professor Ph.D, 1976,
University of Warsaw, Poland Research and
Teaching mterests: Mathematical  Physics,
Differential Geometry.

TOKUJI SAITO, Professor Ph.D, 1985, Texas
A&M University. Research and Teachingtérests:
Applied Statistics.

HECTOR SALAS, Professor Ph.D, 1983,

University of lowa Research and Teachingerests:
Operator Theory.
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DAMARIS SANTANA , Asociate Profesor, Ph.D.,
2005, University of Florida. Research and Teaching
interests: Applied Statistics.

FREDDIE SANTIAGO -HERNANDEZ, Professor
Ph.D, 1988, State University of New York at Stony
Brook. Research and Tdwag interests: Differential
Geometry.

MARKO SCHUTZ, Assistant Professpr Ph.D.,

2001, J.W. Goethe University, Frankfurt. Research
and Teaching interests: Software Engineering,
Operating Systems, Open Source Software,

Programming, Programming Languages.

ROBERT W. SMITH, Professor Ph.D, 1979,
University of Florida Research and Teaching
interests:  Statistics, CAIl, Computers, Stochastic
Processes and Analysis.

LEV G. STEINBERG, Professor Ph.D, 1988,
Institute for Mathematics and édhanics of Academy
of Science, AlmaAta, USSR Research niterests:
Inverse Problems, Mathematical Modelimgpnlinear
Mechanics. Teachingierests: Differential Equations
and Numerical Analysis.

ALEXANDER URINTSEV , Associate Professpr
Ph.D., 1980, USSR Academy of Sciencd®esearch
and Teachingnterests: Fluid Dynamics, Stability,
Symbolic Computation and Applied Mathematics.

PEDRO VASQUEZ-URBANO, Professor D.Sc,
1997, George Washington University, Washington

D.C. Reseath and Teachingnterests: Linear and
Non-linear  Programming, Scheduling, Neural
Networks.

JULIO VIDAURRAZAGA , Professor, Ph.D, 1982,
State University of New York at Stonyrook.
Research and Teachingntérests: Riemannian
Geometry, Positive Curvature, Analysis, Linear
Algebra, Geometry.
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ALFREDO VILLANUEVA -CUEVA, Assistant
Professor Ph.D., 2007, University of lowa. Research
and Teaching interests: Differential Geometry,
Conformal Geometry, Mathematics  Physics,
Mathematical Science.

UROYOAN R. WALKER , Assciate Professor
Ph.D, 2001, Louisiana State University Research
and Teacimg interests: Linear Algebraic Group,
Galois Cohomology, Algebraic Number Theory,
Quadratic Forms.

KEITH WAYLAND , Professoy Ph.D, 1979,

Louisiana State University. Research and Tear
interests:  Number Theory, Combinatorics, Graph
Theory, Cryptogaphy.

WEI WEI, Assistant ProfessprPh.D. 2008, The
University of Idaho. Research and Teaching interests:
Computational Simulations, Biological Mathematics,
Differential Equations, Stochastics Spacial Models,
Biostatistics, Statistics Genetics, Evolu@my Game
Theory.

XUERONG YONG, Assciate Professor Ph.D.,
2003, Columbia University Research and Teaching
interests: Special Matrics and Graph theory with
applications
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PHYSICAL EDUCATION

The Department oPHYSICAL EDUCATION offers

a Ma st erriid Kinediology AMAK), with
two options (thesis or project) in one of four
areas: Teaching in Physical Education, Sports
Training, Exercise Physiology, and
Biomechanics of Human Movement.
Kinesiology is the study of movement or
physical activity: the phsiological,
psychological responses and mechanical
gualities of movement; the cultural, social and
historical perspectives physical activity and
sports; and the motor skill learning and
performance processes to change behaviors
towards healthy lifestylesOur graduates can
work efficiently in the academic, governmental,
and industrial endeavors or pursue doctoral
studies.

Admission to the MAK Program is guided by the
general regulations and requisites established by
the Office of Graduate Studies. In dilth to
these requirements, only applicants with a
minimum of an overall 2.50 GPA, a GPA in the
area of specialization 3.00 or more in a
bachel or 6s degree. Appl
approved credit hours in the following areas:
Exercise Physiology (3 c)s. Biomechanics
(Kinesiology) (3 crs.), Motor Learning (3 crs.),
and Evaluation in Physical Education (3 crs.) or
their equivalent, have obtained a score of 500 or
more in the Admission to Graduate Studies
(EXADEP), and submit two letters of
recommendationHaving complied with all the
above requisites does not guarantee an automatic
admission to the program. Candidates will be
competitively selected from within all who have
met the requirements, after the consideration of
faculty and/or budgetary dispositis. An
interview with the MAK Admissions Committee

is required if necessary or if an assistantship is
solicited.

Departmental facilities include laboratories in

exercise physiology in the Angel F. Espada
Gymnasium, which houses a modern Bod Pod
capsule ér body composition measures. The

Biomechanics laboratory is located in the Rafael
A. Mangual Coliseum and includes technical

equipment such as high speed cameras and
Dartfish© software for movement analysis. The

anthropometry and the motor learning

laboratories will soon be set in the Natatorium

Building.
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Advanced Undergraduate Course

EDFI 5005. BIOMECHANICS OF SPORTS.
Three credit hours. Three hours of lecture per
week. Prerequisites: EDFI 4115 and EDFI 4045.

The application of the laws of meclies to the
analysis of sport techniques. A research project will
be required.

Graduate Courses

EDFI 6005. ANALYSIS OF TEACHING
PHYSICAL EDUCATION. Three credit hours.
Three hours of lecture per week.

Analysis of teacher behavior, decisions and astio
as the director of the teaching and learning process.
Experiences in the performance and analysis of
teaching skills through demonstrative classes are
included. The student is expected to identify and
apply the teacher behavior, decisions and actions
that have proven to be effective, in their own
teaching. Conferences, discussion, group work,
observations and practice are included. A research
project is required.

EDEISMN S THEQRIFS QF SFORTSo  hav

TRAINING. Three credit hours. Three hours of
lecture r week.

Study of the sports training theories and its
application. Emphasis on the psysiological,
technical, and psychological aspects of the athlete
and the training planning. The student is expected
to plan the design and supervision of the training
cycle of an athlete in any sport. Conference and
critical review of related literature will be useé.
project is included.

EDFI 6046. SAFETY IN PHYSICAL
EDUCATION. Three credit hours. Three hours of
lecture per week.

Risk management and preventiof accidents in
physical education andpaert programs; safety
considerations and legal aspects. At the end of the
course students must be able to recognize inherent
risks and elaborate solutions for the prevention of
accidents in different activities and facilities for
recreation and sport. Conferences, discussions,
critical analysis of articles, and a research project
are included.
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EDFI 6105. LEARNING AND CONTROL OF
MOTOR SKILLS. Three credit hours. Three
hours of lecture per week.

Research metlts and study of the factors
influencing learning and control of motor skills
such of memory systems, information processing,
attention and performance, motor programming,
individual differences and capabilities, practice
conditions, feedback and knowledgkresults, and
motor memory. Students are expected to do
research to determine how different variables
influence motor learning and/or performance.
Students are also expected to apply the learning and
motor control concepts in the teaching and
performare of motor skKills. Conference,
discussion and critical analysis of articles, and a
research project are included.

EDFI 6107. CURRICULAR DESIGN IN
PHYSICAL EDUCATION. Three credit hours.
Three hours of lecture per week.

Analysis of traditional and movative curricular
designs in Physical Education, including the
present curricular framework and the Physical
Education Program Standards of Puerto Rico. The
adaptation of the curricular design in accordance
with school context is discussed. The student
expected to identify, select and design the
implementation of a curricular design that best
attends to the needs of the student population in
becoming physically educated. Conferences,
discussion and demonstrative classes are included.
A research piject is required.

EDFI 6115. SPORTS FACILITIES
MANAGEMENT. Three credit hours.
hours of lecture per week.

Three

Planning, design, and operation of facilities for
instruction, recreation and sport activitiedzield
trips required.

EDFI 6205. ANALY SIS OF HUMAN
MOVEMENT. Three credit hours. Three hours of
lecture per week.

The analysis of human movement using video
images in two dimensions and the quantitative
methods of kinmatics. The student is expected to
acquire a video of the execution of sport or
exercise skill and analyze quantitative aspects of
the kinematics of it. Conference, discussion, some
laboratories, and a movement analysis project are
included.

134

EDFI 6209. EVALUATION AND
PRESCRIPTION OF EXERCISE. Three credit
hours. Thredours of lecture per week.

Scientific principles applied to the evaluation of
physical fitness and health with emphasis on the
interpretation and application of results. A
combination of conferences and practical
experiences to teach the skills related the
evaluation of physical components and health used
in the preparation of the prescription of exercise
regimes, are included. Communication skills for
interview, and the performance and interpretation
of physical fitness test will be discussed. The
student is expected to evaluate physical fithess
groups in the population and apply it in the
preparation of exercise programsA research
project is required.

EDFI 6500. GRADUATE SEMINAR. One credit
hour. One hour of seminar per week.

Discussion, mal presentations, and written reports
performed by the student in topics of kinesiology
and physical education. The student is expected to
create a written report in topics of kinesiology and
physical education and present it to an audience for
its discission.

EDFI 6905. PROJECT. Three credit hours. Nine
hours of research per week.

Comprehensive study of a concrete and practical
problem in kinesiology or physical education with
the purpose of integrating the acquired knowledge
in the graduate program It includes the
formulation of a problem, the review of literature,
collection of data, analysis, conclusion, the
presentation of a defense of the project. It is
expected that the student be capable of presenting a
project to solve a problem in one thie subareas of
kinesiology or physical education and of approving
an oral exam before the Examiner Committee.

EDFI 6992. SPECIAL TOPIC. One to three credit
hours. One to three hours of lecture per week.

Special topic in kinesiology, not offered inurses

in the university catalogue. Discussion of a
specialized topic of interest for students or offered
by a visiting professor. The student is expected to
discuss and present reports related to the special

topic. Conferences, discussion, presentatiand
laboratory are included. A research project is
required.
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EDFI 6999. RESEARCH AND THESIS.Three to
six credit hours. Nine to eighteen hours of research
per week.

Supervised research in kinesiology (includes
teaching or physical education). \Rawv of
literature, data collection, analysis, presentation,
and defense of a
Students are expected to complete a research in
kinesiology (includes teaching or physical
education) and defend it in front of a graduate
committee.

KINE 6105. CURRENT TOPICS IN
KINESIOLOGY. Three credit hours. Three hours
of lecture per week.

Trends and research of current topics in
kinesiology, physical education, andports. The
student is expected to critically analyze, prepare
reports ad develop a research project related to a
contemporary topic. Conferences, discussion,
critical analysis of articles and oral presentations
are included.A research project is required.

KINE 6107. ANTHROPOMETRY. Three credit
hours. Three hours ofdaure per week.

Measurements of the structure of the human body
wi t h emphasi s in t he
different sports. The student is expected to
measure, evaluate, analyze and interpret
anthropometric dat a i n
performare in sports.  Conference, practice,
reports, laboratories, discussion, and research report
are included.

KINE 6109. PHYSIOLOGY OF THE ATHLETE
IN SPORTS. Three credit hours. Three hours of
lecture per week.

Study of the physiological changes in thilete
during performance of different sports and in the
training requirements. Emphasis on the activities
used for improving the performance of the cardio
respiratory and musculskeletal systems and the
metabolism of the athletes who practice individua
group sports. The student is expected to apply in
the design of the athlete training the adequate
activities that will attain the adaptations necessary
for the different sports. Conference, group
discussion and critical analysis of literature in the
field of sport physiology will be usedA research
project is required.
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rel ation to t

KINE 6155. PHYSICAL ACTIVITY FOR
SENIOR CITIZENS. Three credit hours. Three
hours of lecture per week.

The role of physical activity in the maintenance of
the physical, mental, a@nsocial health of senior
citizens. The student is expected to design and

ma st er develog grogramssin playsioal activitycdiractddetd .

improve and maintain the health of senior citizens.
Conference, discussion and critical analysis of
articles, reports, and reselrproject are included.
Field trips are required.

KINE 6985. RESEARCH METHODS IN
KINESIOLOGY. Three credit hours. Three hours
of lecture per week.

Research methodology in human movement and
sports.

KINE 6991. INDEPENDENT STUDY. One to
three credithours. Three to nine hours of research
per week.

Elaboration of a supervised pilot investigative
project on a Kinesiology, Physical Education or
sports topic. The formulation of the problem,
review of literature, data collection, analysis and
conclusim may be included. The student is
expected to make a presentation and a written

at fepofl éf hisvestifafion.f or mance i n

he
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Physical Education Faculty

A list of professors who engage in graduate
activities in the Department follows including
their highest earned dexg, date, institution
granting the degree

MARIA Y. CANABAL -TORRES, Professor Ph.D.,
1987, Texas Womano6s University.

IBRAHIM M. CORDERO -MORALES, Associate
Professor Ph.D., 2002, Florida State University.

LUIS O. DEL RIO -PEREZ, Professor Ph.D., 1989,
University of Pittsburgh.

MARGARITA FERNANDEZ -VIVO, Associate
Professor Ph.D., 2002, Florida State University.

EFRANK MENDOZA -MARTINEZ , Professor
Ph.D., 1990, The University of New Mexico.

ANA ELENA MURNIZ -OLIVARI , Professor Ph.D.,
1990, University ®Maryland.

CARLOS QUINONES, Assistant ProfessorPh.D.,
2009, Florida State University.

EDUARDO SOLTERO-FLORES, Professor Ed.D.,
1988, University of Houston.

KAREN |. SOTO-ANDREWS, Professor Ph.D.,
1982, The Pennsylvania State University.

DIANA RODR IGUEZ -VEGA, Professor
Ed.D.,1996, Teachers College Columbia
University, N.Y.
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PHYSICS

The Department of Physics offers a graduate
study program leading ta Mastes of Science
degree Applicants for admission should have a
Bachelors degree in Physics its equivalent, in
addition to the requirements of the Graduate
Studies Office. Students not meeting these
requirements may be admitted on a provisional
basis until leveling courses are completed.

The requirements for the major in the
Department of Physs are met with the approval

of at least eighteen credit hours of graduate
courses in Physics, exclusive of thesis. The
following specific courses are required:

Introduction to Theoretical Physics, Quantum
Mechanics, Electromagnetic Theory, and
Graduate 8minar. All students are required to
write a thesis.

There are current research projects in the
Department in fields such as: condensed
matter/materials science, laser spectroscopy,
high energy Physics, astrophysics and
radioastronomy, adaptive optics, atsstical
Physics, mathematical modeling for biological
applications,  atmospheric ~ Physics, and
theoretical/computational Physics. Department
facilities for research include welleveloped
laboratories for experimental research in laser
spectroscopy and odensed matter/materials
science, and facilities for computational work.
For laser spectroscopy and nonlineatical
studies, the Department of Physics research
laboratories are equipped with a wide variety of
laser sources producing beams from contiisuou
wave to femtosecond pulses, and advanced
spectroscopic  equipment including double
spectrometers and photon counting systems.
Thin film and crystal growth facilities include
systems for pulsed laser deposition, -fmam
and RF sputtering, metakganic clemical vapor
deposition, and sajel techniques, high
temperature furnaces and other preparation
equipment. Materials characterization facilities
include a higkresolution xray diffractometer
specially equipped for thin film studies, atomic
force/scanningtunneling micoscope, systems
for low-temperature electronic, optical, and
magneteoptical studies of solids, multiple
wavelength ellipsometer, and an electron spin
resonance spectrometer. Additional facilities are
available to researchers through othelPRM
facilities and the UPR Materials Characterization
Center.
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Experimental research in high energy Physics is
conducted in close collaboration with Fermilab,
in lllinois, and advanced data analysis and
transmission facilities to aid this effort are
located in the Department. Research in
radioastronomy is performed with the Arecibo
radiotelescope. Research projects in adaptive
optics for astronomy are under way. Distributed
computational resources sustaining research are
available through several laboratsj at a
computer room for use by Department students
and faculty, and through communication
connections to campus and external facilities.
The Department also has a precision machine
shop andanelectronics shop supporting research
activities. Additional facilities include an
automated l18nch reflector telescope, and a
planetarium with capacity for 60 occupants.

Advanced Undergraduate Courses

FISI 5037-5025 INTRODUCTION TO SOLID
STATE PHYSICS (On demand). Three credit
hours per semester. Three lowf lecture per
week each semester.

An introduction to Xray diffraction, crystal
structures, elastic constant of crystals, lattice energy
and vibrations; thermal properties of solids,
dielectric  properties, ferroelectric  crystals;
diamagnetism, paramagtism, ferromagnetism,
antiferromagnetism; free electron model of metals,
superconductivity, excitons, phatnductivity and
luminescence.

FISI 5047. LASER PHYSICS. Three credit hours.
Three hours of lecture per week. Prpiisites:
FISI1 4105 and 31 4068.

Semiclassical theory of laser operation. Analysis of
laser light characteristics, interaction of igin
with matter, optical resonators, pumping schemes,
common laser systems, and HAorear optics.

METE 5065. ADVANCED DYNAMIC
METEOROLOGY. Three credit hours. Three
hours of lecture. Prerequisites: (METE 4061
and MATE 4009) or authorization of the
Director of the Department.

Discussion of the guasgjeostrophic
approximation, linear perturbation theory, and
baroclinic instability to desibe atmospheric
motion in middle latitudes. Mesoscale
phenomena and the general circulation of the
atmosphere, variability over tropical latitudes,
and principles of numerical modeling for
atmospheric motion will be studied.
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Graduate Courses

FISI 6051-6052 MATHEMATICAL PHYSICS
(On demand). Three credit hours. Three hours of
lecture per week each semester.

Calculus of variations, Lagrange's equations of
motion, Hamilton's equations, contact
transformation, introduction to quantum theory and
special theory of relativity; mathematical theory of
vibrations, statistical mechanics, introduction to
theory of elasticity, electrodynamics and other
related topics.

FISI 6060. NUCLEAR PHYSICS (On emand).
Four credit hours. Four hours of lecture per week.

Fundamentals of quantum theory of the nucleus;
mathematical theory of scattering, neutfmoton
scattering; theory of nuclear reactions, theory of
beta decay, and other related topics.

FISI 6090. INTRODUCTION TO THEORETICAL
PHYSICS Three credit hourper semester. Three
lectures per week each semester.

Introduction to the problems and methods of
theoretical physics; dynamics, electrodynamics,
statistical mechanics, quantum  mechanics,
hydrodynamics and elasticity.

FISI 6190. INTRODUCTION TO THEORETCAL
PHYSICS IL Three credit hours. Three hours of
lecture per week. Prerequisites: authorization of
the Director of the Department.

Introduction to the problems and methods of
theoretical physics, dynamics, electrodynamics,
statistical mechanics, quam  mechanics,
hydrodynamics and elasticity.

FISI 6280-6380 GRADUATE SEMINAR (I)}-(Il).
One credit hour per semester. Two hours of lecture
per week each semester.

Discussions and
physics.

reports on special topics in

FISI 6431-6432 THEORY OF ELECTRCITY
AND MAGNETISM (I)-(On demand). Three
credit hours per semesteiThree hours of lecture
per week each semester.

Discussion of problems in electrostatics,
magnetostatics and stationary currents; formulation
of Maxwell's equations, electromagneticawe
theory, and radiation from moving charges, etc.
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FISI 6451-6452 INTRODUCTION TO

QUANTUM THEORY (II)-(On demand). Three
credit hours per semester. Three hours of lecture
per week each semester.

Introductory background to Quantum Theory; wave
mechanical method and some of its apations to
oneparticle problem; linear oscillators and spatial
oscillators; radiation and fields; approximate
methods; perturbation theory; inttuctory general
formulation of Quantum Theory.

FISI 6477. ELEMENTARY PARTICLES. Three
credit hours. Three hours of lecture per week.

The physics of elementary particles and their
interactions.

FISI 6510. SPECIAL TOPICS IN PHYSICS (I,
II). One toninecredit hours. One toine hours of
lecture per week. Prerequisite:authorization of
Director of Department.

Specialized topics in physics such as kégtergy
physics, nuclear reaction physics, plasmasisy
low temperature physics, cosmology and others.

FISI 6991 PHYSICS RESEARCH (I, ll, S). One
to six credit hours

The student will choose a member of the faculty as
his adviser. Presentation of a thesisetuired for
credit.

Astronomy (ASTR)

ASTR 5005 FORMATION AND EVOLUTION
OF GALAXIES. Three credit hours. Three hours
of lecture per week.

Formation, ypes, structures, evolution, and
interaction of galaxies.

ASTR 5007 PLANETARY ASTRONOMY.
Three credit hours. Three hours of lectyrer
week. Prerequisite: ASTR 4005 authorization
of the Director of the Department.

The study of the propertieshysical formation, and
evolution of the planets and the solar system.
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ASTR 60016002 INTRODUCTION TO

CELESTIAL MECHANICS (On demand). Three
credit hours per semester. Three hours of lecture
per week each semester.

Fundamental principles of astrongm and
dynamics, with emphasis on the theoretical aspect:
general equations of motions for bodies in an
isolated system; integrals of motion, orbits,
planetary  equations, perturbations, canonic
equations, contact transformations, lunar theory and
the satelte problems.

ASTR 6991 SPECIAL TOPICS IN

ASTRONOMY AND ASTROPHYSICS. One to
six credit hours. One to six hours of lecture per
week.

Selected topics in astronomy and astrophysics.
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PHYSICS FACULTY

A list of professors who engage in grate ativities

in the Department follows including their highest
earned degree, date, institution granting the degree,
and research interests.

LUIS BEJARANO -AVEDARNO, Assistant Professor
Ph.D. 2006, Florida State University. Research
Interest: Geophysal Fluid Dynamics.

DORIAL CASTELLANOS , Professor Ph.D, 1991,
University of South Carolina at ColumbiaResearch
interests: Solid State Physics, Electron Spin
Resonance.

FELIX E. FERNANDEZ, Professoy Ph.D, 1987,
University of Arizona Researchniterests: Thin Film
Physics, Materials Characterization.

JEFFREY F. FRIEDMAN , Professor Ph.D, 1992

University of Oklahoma Researchnterests: High
Temperature lomolecule Reactions Optics for
Astronomy

HECTOR JIM ENEZ-GONZALEZ, Professoy

Ph.D, 1992, Massachusetts Ingite of Technology.
Researchriterests: Experinmal Solid State Physics,
Magnetaoptics.

YONG-JIHN KIM , Assciate Professor Ph.D,
1989 Seoul National University Researchnterests:
Theoretical Solid State Physics, Superagriivity.

MARK JURY , Associate ProfessprPh.D., 1984,
University of Cape Town. Research interest:
Meteorology

HUIMIN LIU , Professor Ph.D, 1986 Academia
Sinica, China. Research nterests: Laser
Spectroscopy of Solids, Nonlinear Optics.

ANGEL M. LOPEZ, Professoy Ph.D, 1977
University of Massachusetts Research niterests:
Experimental High Energy Physics.

JOSE R. LOPEZ, Professor Ph.D, 1983 Michigan
State University  Research niterests: Physics
Education, Biophysics.

SERGIY LYSENKO, Assstant Professar Ph.D.
2001, Institute of Semiconductor Physics, NAS, Kiev,
Ukraine. Research Interests: Solid State, Ultrafast
Spectroscopy.

JUNQIANG LU, Assistant Professp2003,Tsinghua
University, Beijing, China. Research interests:
Nanoscale Sal State Theory.
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PABLO J. MARRERO -SOTO, As®ciate Professor
Ph.D, 2001, University of Massachusetts at Amherst
Research riterests:  Thin Film Physics, Quantum
Theory.

HECTOR MENDEZ-MELLA , Professor Ph.D,
1990 Centro de Investigacion y Estudidsanzados,
Mexico City. Researchriterests: Experimentaigh
EnergyPhysics.

RUBEN A. MENDEZ-PLACIDO, Professor Ph.D,
1988 University of Florida at Gainesville Research
interests: Quantum Electryrthmics, Atomic Physics.

LESZEK NOWAKOWSKI , Professor, Ph.D, 1983
N. Coppernicus University, Torun, PolandResearch
interests: Radioastronom#strophysics ofPusars.

MOISES ORENGO-AVIL ES, Professor, Ph.D,
1996 Brown University Researchnterests: Physics
Education, Nuclear Magnetic Resonance

CARLOS U. PABON, Professor Ph.D, 1994 City
College of New York Research nierests:
Atmospheric Physics.

RAUL PORTUONDO, Professor Ph.D., University
of La HabanaUH-. Research interest: Pedagogy.

LUIS M. QUINONES-RODRIGUEZ, Professor
Ph.D, 1973 Purdue University. Researchinterests:
Astronomy, Nuclear Physics.

14C

HENRI A. RADOVAN , Asociate Professor Ph.D.,
1998, University of Ulm, Germany Research
interests: Experimental Solid State Physics,
Superconductivity.

JUAN E. RAMIREZ, Asociate Professor Ph.D,
2002 University of Colorado at Boulder Research
interests: Experimental High Energy Physics.

RAFAEL RAMOS, Associate Professp Ph.D,
1994 Boston University Research nierests:
Computational Materials Scienc®tatisticalPhysics

ERICK ROURA -DAVILA, Assciate Professor
Ph.D, 2001, University of Massachusetts at Amherst
Researchnterests: Quantum Theory.

SAMUEL SANTANA -COLON, Assistant Professor
Ph.D., 2008, Indiana University.

MAHARAJ S. TOMAR , Professor Ph.D, 1973,
University of Roorkee, India. Rearch nterests:
Semiconductor Devices and  Optoelectronics,
Ferroelectric and lonic Conduction Devices.

ESOV VELAZQUEZ, Professoy Ph.D, 1999
University of Puerto Rico. Researb interests:
Theoretical ~ Statistical Physics, Computational
Physics
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COLLEGE OF BUSINESS ADMINISTRATION

COLLEGE OF BUSINESS
ADMINISTR ATION

To be Puerto Ri
Administration with the best students, professors
and recruiters.

Mission

The College oBusiness Administration exists to
develop an ethicgprofessional for the business
world who is able to make significant
contributions toenterprises or to create his/her
own business. We will facilitate the teaching and
learning process and will transform the
undergraduate and graduatgudent into a

compkte professional; innovative, creative, a
leader with research and critical analysis
abilities, with an entrepreneurial spirit, and with

interest in participating in the community.
Develops and foster relevant intellectual
contributions, through research nd

disseminations activities, t@nhance teaching
and to contribute the business community in
Puerto Rico and the Caribbean region.

Culture

With the purpose of creating a culture that
supports our vision and mission, the College of
Business Administratim

e Promotes pedagogical approaches that
facilitate teaching and learning.
e Maintains undergraduate and graduate

curricula that encourage practical experience
and are ugo-date with technological and

global changes, allowing for competitive
differentiation.

e Sponsors active student organizations that
encourage leadership and participative
citizenship.

¢ Develops a learning community with common
goals, willing to support and serve other
faculties within the UPR system and the
Caribbean.

e Encourages processes thabmote effective
communication with our stakeholders.

¢ Values honesty, service and quality

e Encourages an organizational culture that
procures excellence through a responsive
administration with minimum bureaucratic
processes, with an environmental consce
for busness.
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cobs be

e Supports teamwork.
e Encourages the continuous improvement of
our faculty.

Academic Programs

e Co?le%é df Iguginesis Rdmir%slfraﬁiénrbﬁeﬁs%

program leading to both, a Master of Business
Administration degree and an MBA with

specializabn in Human Resources, Industrial

Managemenbr Finance.

Applicants for admission should have approved
an undergraduate course in each of the following
areas: calculus, microeconomics, accounting and
statistics, besides having a Bachelor's degree and
meeting the general requirements of the
Graduate Studies Office.

All candidates should also
e Submit scores of GMAT (350) or EXADEP
(475) exams as an additional requirement for
admission.
o Foreign Applicants whose native language is
o Other than English
A Must ako take TOEFL and achieve a
minimum of 500 (written) and 173
(computerized) in their score
o Other than Spanish
A Submit evidence of Spanish proficiency
(Spanish courses, standardized test
results)

Students admitted to the program are required to
meet all rguisites of the Graduate Studies Office

and to approve 48 credit hours divided as
follows:

Core courses

e Managerial Accounting
Managerial Economics
Managerial Statistics
Financial Management
Organizational Behavior
Managerial Quantitative Methods
MarketingManagement

A maximum of twelve credits may be approved
by examination from the core courses described
above.

Elective Courses

Twenty-one credits must be approved in elective
courses. Courses vary according to the
specialization areas.
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Capstone Courses
e Development of Medium and Small
Business
e Business Policy

COURSES OFFERED

(I): Normally offered during the First Semester
(1: Normally offered during the Second Semester
(S): Normally offered during the Summer Session
(OD): Based on demand

ACCOUNTIN G (CONT)

CONT 5006 TAX LIABILITIES FOR
BUSINESSES IN PUERTO RICOQOD). Three
credit hours. Three hours of lecture per week.

A comprehensive study of business tax liabilities in
Puerto Rico under local or federal laws. Includes
topics such as propgrt municipal, laborrelated
and excise taxes as well as tax exemptions under
the Industrial Incentives Act.

CONT 6005 MANAGERIAL ACCOUNTING
(I). Three credit hours. Three hours of lecture per
week.

Fundamental accounting concepts and niephes
ard their application to all types and functions of
organizations. Study of the relat&rips between
accounting techniques and business operations
control through the case solution approach.
Financial statement analysis and their relevance in
the decisio making process. Tax effects on
business decisions. Emphasis on planning and
control.

ADMINISTRATION (ADMI)

ADMI 6005. SPECIAL TOPICS®D). Three to
six credit hours. Three to six hours of lecture per
week.

Selected topics in Business Administoati

ADMI 6006. COOP PLAN PRACTICE (I)(1(S).
One to three credit hourPrerequisite: 18 credits
approved in the graduate program.

Supervised work experience in a government
agency, a private enterprise or foundation, in
accordance with the studéns
background and the job requirements.
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ADMI 6008. DEVELOPMENT OF MEDIUM
AND SMALL BUSINESS (). Three credit hours.
Three hours of lecture per week. Prerequisites:
CONT 6005, ESTA 6005, GERE 602ECON
6027, FINA 6015, MERC 6055, anGEIN 6035

Study and analysis of the development of small and
medium size business in manufacturing, service
and retailing sectors. Study of legal aspects in the
establishment of a business, development of
appropriate record keeping and accounting systems,
identification and servicing of appropriate markets,
financing and uses of funds and concepts of human
resources management needed for an efficient
business operation.

ADMI 6097. PROJECTOD). Three credit hours.

Comprehensive study of a specifibusiness
problem with the purpose of integrating the
knowledge acquired in the graduate program.

ADMI 6996. THESIS (I)(II).
hours.

Zero to six credit

Research in Business Administration. Presentation
and approval of a thesis is required.

COMPUTERIZ ED INFORMATION
SYSTEMS (SICI)

SICI 6065 MANAGEMENT INFORMATION
SYSTEMS (I, OD). Three credit hours.Three
hours of lecture per week.

This course provides a general understanding of
information systems and information technology
(IS/IT), planning ad development, information

resources management and social impacts of
informatics. It discusses how information is used
for decision support in organizations and how
information systems enable competitive advantage.

academic
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ECONOMICS (ECON)

ECON 6027 MANAGERIAL ECONOMICS ().
Three credit hours. Three hours of lecture per
week.

Study of several economic concepts and their
applications to managerial problems in different
markets. Analysis of the economic system in the
aggregate level and of production ¢gsice setting
under different market structures, demand and
supply, elasticity and capital cost.

FINANCE (FINA)

FINA 6015. FINANCIAL MANAGEMENT (lI).
Three credit hours. Three hours of lecture per
week.

Management decisions concerning the adtjaig
distribution and control of funds; role of money and
capital markets in decision making; shtatm
financing policies and the various considerations
taken in developing financial strategies. Cases are
used to demonstrate the process of financial
decisionrmaking.

FINA 6016. PUBLIC FINANCE (). Three credit
hours. Three hours of lecture per week.
Prerequisites: FINA 6015.

Theoretical and applied aspects of the allocation of
resources and economic stabilization policies in
modern states. Theoon public expenidures, tax
collection and its outcomes; effect of public debt
financing.

FINA 6017. INVESTMENT ANALYSIS AND
PORTFOLIO THEORY ). Three credit hours.
Three hours of lecture per week. Prerequisite:
FINA 6015.

Analysis of an investent opportunity within the

context of the most recent theories on risk
diversification and balance on investment
portfolios; investment strategy on portfolio
management.

FINA 6018. CORPORATE FINANCIAL
STRATEGIESAND POLICIES (I). Three credit
hours. hree hours of lecture per week.
Prerequisite: FINA 6015.

Problems related to management of assets,
liabilities and capital. Emphasis on financial
decisions and the formulation of financial policies
in two basic areas: working capital management
and caital budgeting decisions.
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FINA 6019. INTERNATIONAL FINANCE (Il).
Three credit hours. Three hours of lecture per
week. Prerequisite: FINA 6015.

Theoretical and empirical aspects of the financial
management of enterprises that operate in an
internatonal business environment, emphasizing
multinational enterprises (MNE's). Development of
knowledge, attitudes, and skills needed to make
financial decisions for organizations such as
multinational enterprises.

FINA 6025. ADMINISTRATION OF FINANCIAL
INSTITUTIONS (OD). Three credit hours. Three
hours of lecture per week.

A study of the economic, legal and tax environment
in which financial institutions operate. Assets and
liabilities management for depositary and non
depositary institutions.  Risk magement on
changes in interest rate, credit risk and planning the
liquidity of long and short term investment.

HUMAN RESOURCES MANAGEMENT
(GERH)

GERH 6027. LEGAL ASPECTS OF BUSINESS
ORGANIZATION (ll, OD). Three credit hours.
Three hours of lecture pareek.

Social and philosophical aspects of the law; its
systems, functions, processes and limits, applied to
business organization in its internal and external
issues.

GERH 6028 INNOVATION AND
ORGANIZATIONAL CHANGE (Il). Three credit
hours. Three hoursof lecture per week.
Prerequisite: GERE 6025.

Different approaches for planned change in
organizations  from longange  viewpoint.
Structural, technological, and behavioral changes;
models of change; methods of intervention;
behavior of the change agemmeasurement of
change. Innovation processes, theories of
creativity,  technological  innovations, and
organizational change are explored in terms of their
implications for managerial action.
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GERH 6029 LEADERSHIP IN FORMAL
ORGANIZATIONS (ll, OD). Three credit hours.
Three hours of lecture per week. Prerequisite:
GERE 6025.

Identification of effective managerial styles within
a contingency perspective. Present orientation in
leadership theories, the nature of managerial work,
and major roles perfmed by leaders in different
types of organizations. Measurement instruments,
simulations and analysis of vocational interest of
manager, and their applications to managerial
functions.

GERH 6030 SUPERVISORY MANAGEMENT
(I). Three credit hours. Thrémurs of lecture per
week.

Supervision as a managerial function, emphasizing
those personal, administrative, and human relation
skills needed for an effective supervision. Legal
aspects, at the state and federal levels, which
supervisors face on a dalhasis.

GERH 6037. WAGE AND SALARY
ADMINISTRATION (I, OD). Three credit hours.
Three hours of lecture per week.

Development and maintenance of internally
equitable and externally competitive compensation

programs. The role of compensation in the
recuitment, retention, and motivation of
employees. Topics include: compensation as an

exchange process, compensation and behavioral
concepts, job analysis and evaluation, salary
structures, incentive plans, employee benefits, legal
aspects and executivernpensation.

GERH 6040 FOUNDATIONS OF HUMAN
RESOURCES MANAGEMENT(I). Three credit
hours. Three hours of lecture per week.

An in-depth study of the major functions of human
resources administration. Emphasis is given to
recruitment, performance apgal and fringe
benefits. Consideration is given to the impact of
current legislation on these areas.
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INDUSTRIAL MANAGEMENT (GEIN)

GEIN 6005, PHYSICAL DISTRIBUTION AND
LOGISTICS(ll). Three credit hours. Three hours
of lecture per week.

Study of plysical distribution systems; an
examination of the costs involved in physically
moving and storing the product from its pration
point to the point it is purchased; an analysis of the
efforts to coordinate physical distribution and
materials managememt brder to reduce costs and
improve services.

GEIN 6035 MANAGERIAL QUANTITATIVE
METHODS (Il). Three credit hours. Three hours
of lecture per week. Prerequisite: ESTA 6005.

Mathematical approach to analysis and solution of
complex business problemgith special emphasis
on their formulation and solution predures in
areas such as: inventory control, linear
programming, integer programming, queuing, and
decision theories.

GEIN 6036. DECISION ANALYSIS (Il, OD).
Three credit hours. Three hours lgfcture per
week. Prerequisite: GEIN 6035 or MECU 6035
authorization of the Director of the Department

Strategies used in the decision making process and
their applications in long range planning. Use of
decision trees and probabilistic analysiglecision
making.

GEIN 6038 QUALITY CONTROL (OD). Three
credit hours. Three hours of lecture per week.
Prerequisite: ESTA 6005.

Assumptions and technical postulates thaipsut
quality control: sampling, control charts,
estimation of the charamtistics of industrial
processes, hypothesis testing and analysis of
variance. Emphasis on the integration of the
quality control function to the decision making
process.

GEIN 6039, FORECASTING MODELS FOR
THE FIRM (OD). Three credit hours. Three hours
of lecture per week. Prerequisite: ESTA 6005.

Forecasting methods, their essential charatitesj

and their application. Forecasting within the firm,
acquisition of data, planning of the forecasting
process, maintenance of systems in use and
identification and implementation of new
developments.
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GEIN 6045, PRODUCTION CONTROL]).
Three credit hours. Three hours of lecture per
week. Prerequisite: GEIN 6035 or MECU 6035.

New developments in the area of production
control.  Analysis of techniqueand models in
recent literature in areas such as: inventory control,
production planning, scheduling, forecasting and
control models. Application of these bmigues to
current problems.

GEIN 6047. MATERIALS MANAGEMENT

AND PURCHASING (I). Three credi hours.
Three hours of lecture per week. Prerequisite:
GEIN 6035 or MECU 6035.

Functions and contributions of purchasing and
materials management in the organization.
Management of transportation, traffic and
purchasing activities. Analysis and canit

techniques in  purchasing and materials
management.

GEIN 6048. MANUFACTURING STRATESIES
(I). Three credit hours. Three hours of lecture per
week.

Basic links between manufacturing processes and
the corporate infrastructure. Study of the
contributon of the manufacturing function to the
development of corporate strategies.

GEIN 6065 PROJECT MANAGEMENT(I).
Three credit hours. Three hours of lecture per
week.

Study of the concepts and applications of project
management, its evolution, impance, and the
managerial  implications  for  contemporary
organizations The planning, management and
control of projects including the different phases in
its life cycle will be studied in detail.

MANAGEMENT (GERE)

GERE 6025 ORGANIZATIONAL BEHAVIOR
(I). Three credit hours. Three hours oftiee per
week.

Study of the social and psychological aspects
needed to understand the behavior of individuals
within an organization. Management strategies for
organizational effectiveness.  Topics such as
individual and small group behavior, goal
definition, organizational structure, and leadership
will be considered.
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GERE 6026 ORGANIZATIONAL DESIGN (,
OD). Three credit hours. Three hours of lecture
per week. Prerequisite: GERE 6025.

Evaluation of orgamational design structures,
measurements of system performance, and
problems in the design of adaptive systems. Job
specialization, behavior formalization, units
grouping, unit size, lateral relationships, and
vertical and horizontal decentralization @@mne of
the parameters of design to be considered.

GERE 6035 BUSINESS RESEARCH METHODS
(OD). Three credit hours. Three hours of lecture
per week. Prerequisite: ESTA 6005.

Management research formats; study design; study
sampling and reliability; ®hniqgues on how to
report and register behavior.

GERE 6036 INTERNATIONAL MANAGEMENT
(I, OD). Three credit hours. Three hours of lecture
per week.

The multinational enterprise, its activities,
environment and limitations, including external
aspects lke the legal area, cultural environment and
social responsibility and control. Internal aspects
such as strategies aimed at attaining the enterprise's
objectives, information systems, cost transfer,
management performance evaluation, and risk
managementiforeign investment pjects.

GERE 6055 BUSINESS, GOVERNMENT AND
SOCIETY (D). Three credit hours. Three hours
of lecture per week.

Study of the interrelationships between profit or
nonprofit organizations and their external
environments; consideian of the public policy
process.

GERE 6056. ENVIRONMENTAL DECISION
MANAGEMENT (I, OD). Three credit hours.
Three hours of lecture per week.

Study of environmental issues and programs from
the managerial decisieamaking perspective with
emphasis onhe design and implementation of
environmental management systems; the industrial
ecology approach as an alternative to the traditional
approach to environmental management.
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GERE 6096 BUSINESS POLICY (ll). Three
credit hours. Three hours of lecturer pgeek.
Prerequisites: CONT 6005, ESTA 6005, GERE
6025, FINA 6015, (GEIN 603%r MECU 6035),
MERC 6055, ADMI 600&ndECON 6027.

Analysis and interpretation of the formulation and
implementation of policies that integrate the
different functional areasf a business. The study
of managerial complex cases will be emphasized.

MARKETING (MERC)

MERC 6055 MARKETING MANAGEMENT
(1. Three credit hours. Three hours of lecture per
week.

Fundamental elements and the decision making
process in managemenmdplanning of markeng
activities.

MERC 6056. MARKETING COMMUNICATION
STRATEGY (D). Three credit hours. Three
hours of lecture per week. Prguisite: MERC
6055.

Communication as an integral part of marketing
strategy.  The essential role of thearious
components of communication in the total
marketing strategy examined under different
marketing conditions. Design and implementation
of a marketing communication strategy.

MERC 6057. CONSUMER ANALYSIS ().
Three credit hours. Three hours acture per
week. Prerequisite: MERC 6055.

Behavior of the final consumer and the processes
directly related to the acquisition and congtion

of goods and services. Use of models of behavior
to illustrate the decisional process, and the concepts

involved in establishing strategies for new
products, distribution systems and pricing
decisions.

MERC 6065. MARKETING RESEARCH ().
Three credit hours. Three hours of lecture per
week. Prerequisites: MERC 6055.

Applied research in the area of marketing
identification and solution of marketing problems;
research design, measurement, data collection and
analysis in consumer behavior, produdyextising

and sales estimates; analytical methods commonly
used in these areas; development of solutions and
action recommendations.
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PHILOSOPHY (FILO)

FILO 6178. ADVANCED BUSINESS ETHICS
(OD). Three credit hours. Three hours of lecture
per week.

Advanced study of ethical approaches and their
applications in business, emphasizing the different
aspects oftte concept of responsibility.

STATISTICS (ESTA)

ESTA 6005 MANAGERIAL STATISTICS ().
Three credit hours. Three hours of lecture per
week.

Probability theory, statistical inference, and

decision theory applied to managerial decision
problems. Basitheoretical concepts that support

the statistical methods. Analysis and discussion of
cases with statistical background.

ESTA 6006 EXPERIMENTAL DESIGN AND
ANALYSIS (OD). Three credit hours. Three
hours of lecture per week. Prerequisite: ESTA
6005.

Fundamental concepts in the design of experiments:
principles of inferential statistics, statistical linear

models, block models, factorial models, and

analysis of variance. Use of computer software for
the solution of statistical problems related to

business.
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BUSINESS ADMINISTRATION FACULTY

A list of professors who engage in graduate
activities in the Department follows including
the highest earned degree, date obtained, and
institution granting the degree. Research and
teaching interests are alsalnded.

MARIA AMADOR -DUMOIS, Assistant Professpr
Ph.D., 2005, George Washington University.
Teaching interest: International Management and
Strategic  Management. Research interest:
International Business, Franchises.

HECTOR BRAVO -VICK , Associate Priessor MA,
1973, University of lllinois at Urban@hampaign.
Teaching interest: HumaneBources Management.

MARIO CORDOVA -CLAUDIO , Associate

Professor Ph.D., 1998, RutgersThe State University
of New Jersey. Teaching interest: Operations
Managemeh Research interest: Operations
Research, Operations Management.

EVALUZ COTTO -QUIJANO, Associate Professpr
L.L.M., 1996 Georgetown UniversityResearch and
Teaching interests: Securities Regulation, Financial
Institutions, Corporate Ethics, Commeici and
Corporate Law.

JOSE A. CRUZ-CRUZ, Professor Ph.D., 1997,
University of Pittsburgh. Research and Teaching
interests: Information Systems and Expert Systems
Technology Based Entrepreneurship

WILLIAM J. FREY , Professor Ph.D., 1986
Southern lllnois University at CarbondaleResearch
and Teaching interest8usiness Ethics.

JOSE FRONTERA-AGENJO, Associate Professpr
L.L.M., 2005, Erasmus University, Rotterdam.
Teaching interests: Business Law and International
Commerce, Corporate Social Resgibility, Private
International Law, Economic Development.

LEONORA HAMILTON , Professoy Ph.D., 2003,
Universitat Autonoma de Barcelona. Research
Interests:  Entrepreneurship. Teaching interest
Strategic Management, Marketing and
Entrepreneurship
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DAFNE JAVIER -MONTALVO , Associate
Professor DBA, 2004, Agosy University. Research
interest: Marketing.Teaching interest Marketing
and Organizational Behavior.

KAREN ORENGO -SERRA, Professor Ph.D., 2000,
Université Paris Sorbonne. Teaching interds
Marketing.

ROSARIO ORTIZ -RODRIGUEZ, Assistant
Professor Ph.D (2008), University of lllinois at
Chicago. Teaching interest Statistics and
Quantitative Methods.

MARIO PADRON -CORBERA, Professor Ph.D.,
1969, University of Florida.Ph.D., 1982, Uniersity
of lllinois. Research andleaching interest: Industrial
Management.

LOIDA RIVERA -BETANCOURT, Professor
Ph.D., 1990, University of Birmingham.Teaching
interests: Economics arfdnance.

JOSE M. ROMAGUERA -CASABLANCA

Professor Ph.D., 2001, Uwiersity of Durham.
Research and Teaching interests: Marketing,
Entrepreneurship.

ROBERTO RIVERA -SANTIAGO, Assistant
ProfessorPh.D., 2009, University of CaliforniSanta
Barbara. Research and Teaching Interests: Statistics.

YOLANDA RUIZ -VARGAS, Professor, Ph.D.,

2000, University of TexaPan American. Teaching
interests: Finance. Research interests: Capital
Structure, Entrepreneurship and Economic

Development.

MIGUEL SEGUI -FIGUEROA, Professor,L.L.M.,
1994, Pontifical Catholic University of PuerRico.
Teaching interestsQuantitative Methods, Operations
and Project Management.

ROBERTO SEIJO-VIDAL, Assistant Professor,
Ph.D., 2009, Texas A&M University. Research and
Teaching Interests: Supply Chain Management.
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COLLEGE OF ENG INEERING

The Graduate program of the College of
Engineering is the key contributor to Research
and Development (R&D) activities at the
University of Puerto Rico, Mayagliez campus
(UPRM). It provides graduate students with
experiences in state of the art developments.
During the last two decades, the College of
Engineering has evolved from a College with
emphasis on traditional teaching and community
service, to one with a balanced portfolio which
also includes a strong research component. One
of the most important coponents in the
research activities at the College of Engineering
is the existence of several centers which foster a
research culture between professors,

departments, students and research support staff.

These include theCREST Nanotechnology
Center for Bimnedical and Energipriven
Systems and Applicationsthe Program in
Research in Computing and Information
Sciences and Engineering (PRECISE)e
Center for Subsurfac Sensing and Imaging
Systems (CenSSIS) the CSOGCenter for
Structured Organic Compositethe Puerto Rico
Water Resources and Environmental Research
Institute (PRWRERI) the Civil Infrastructure
Research Center (CIRC)the Center for
Collaborative  Adaptive Sensing of the
Atmosphere (CASA), the Partnership for
Research and Education on Materials (PREM)
Center, the Wireless Integrated Microsystems
(WIMS) Center, the Mid Amer& Earthquake
Center (MAEC), the Environmentally Benign
Semiconductor Manufacturing Center and the
Transportation Technology Transfer Center
Most of these centers are multidisciplinary, and
have close interactions witheghndustrial sector.
They have been an integral part of the level of
growth in research activities at the College of
Engineeing.
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The College of Engineering offers Master of
Science degrees in:

e Chemical Engineering

e Mechanical Engineering
e Electrical Engneering

e Computer Engineering

e Industrial Engineering

e Civil Engineering

The College of Engineering also offers Master of
Engineering degrees in:

e Chemical Engineering

e Mechanical Engineering
e Electrical Engineering

e Computer Engineering

e Industrial Engineering

e Civil Engineering

Doctor of Philosophy degrees (Ph.D.) are offered
in the following disciplines:

e Chemical Engineering

e Computer and Information Sciences and
Engineering

e Civil Engineering, Infrastructure and
Environmental options
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CHEMICAL ENGINEE RING

The Department of Chemical Engineering offers
programs leading to the Master of Science,
Master of Engineering, and Doctor of
Philosophy (Ph.D.) degrees.

In addition to the admission requirements of the
Graduate Studies Office, a Bachelor of Science
degree inChemical Engineering or its equivalent
is required.

Academic graduation requirementfor the
Graduate Programs in Chemical Engineering

above those established by the Graduate Studies.

Office include taking the following four courses:
Advanced Thermodymaics, Transport
Phenomena, Reactor Design, and Mathematical
Methods in Chemical EngineeringAcademic
graduation requirements for Ph.D. programs
above those of the Graduate Studies Office
include taking the following courses: Advanced
Thermodynamics, Tresport Phenomena,
Reactor Design, Mathematical Methods in
Chemical Engineering, Numerical Methods in
Chemical Engineering, and Catalysis. Students
in the Master of Science program are required to
carry out a research project and write a thesis
(Plan ). Students in the Master of Engineering
program are required to work on a design or
developmenproject and write the corresponding
report (Plan Il). Students in the Doctor of
Philosophy program are required to pass a
written qualifying exam and prepare actbral
dissertation. The doctoral dissertation must be
an original contribution to the state of the art in
the field of study.

Research in the Department of Chemical
Engineering spans the spectrum from
fundamental work on chemical engineering

scienceto applications development. Research

projects broadly falls in four categories:

A Bioprocess and Biomedical Engineering
enzymatic reactor design for production of
ethanol from starches, modeling of
chromatographic separations, hydregaked
biomedical tehnologies, biodegradable
polymeric drugdelivery materiales, hybrid
artificial organs, purification of wastewaters
for space exploration applications, etc.

A Environmental Engineering and Renewable
Energy airborne pollutant  dispersion
modeling, characterétion of PEM fuel cells,
biodiesel processing and implementation,
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A Nanostructured Materials

production of alternative fuels from biomass,

etc.

Synthesis and
Applications semiconductor nanoparticles
with enhanced catalytic properties, metallic
nanoparttles and quantum dots for opto
electronic and sensing applications, magnetic
nanoparticles for sensing and cancer
treatment, supercritical fluid tuning of block
copolymer properties, nanoporous materials
for specialty separations, etc.

A Pharmaceutical Engeering modeling and
control of fluidized beds, supercritical fluid
processing of pharmaceutical intermediates,
mixing in pharmaceutical formulations, etc.

Other research in traditional chemical
engineering disciplines is also reprerented in the
departmet.

CHEMICAL ENGINEERING (INQU)
Advanced Undergraduate Courses

INQU 5006. STATISTICAL METHODS FOR
CHEMICAL ENGINEERS (On demand). Three
credit hours. Three hours of lecture per week.
Prerequisites: INQU 4005and (MATE 4009 or
MATE 3048).

Statidical analysis of experimental data, curve
fitting, and sampling theory; nomography; piein
solving with digital computers. Emphasis is given
to chemical engineering applications.

INQU 5008  COMPUTER SIMULATION OF
PROCESSES AND UNITS (I). Three credurs.
Three hours of lecture per week. Prpiisites:
INGE 3016, INQU 4002, anduthorizationof the
Director of the Department.

Analysis, design, and simulation of chemical
processes and units using computer programs
developed by students under damce of a feulty
member.
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INQU 5009. CHEMICAL ENGINEERING
APPLICATIONS TO BIOMEDICAL SYSTEMS
(On demand). Three credit hours. Three hours of
lecture per week. Prerequisitetithorizationof the
Director of the Department.

Modeling and analysis ofital functions in the
human body by methods similar to those used to
study the behavior of processing units in chemical
plants, such as tracer techniques, microscopic and
cell-scale mass and energy transfer, fluid
mechanics of the circulatory system, arehctor
kinetics applied to body systems.

INQU 5015, FUNDAMENTALS OF AIR
POLLUTION (I). Three credit hours. Three hours
of lecture per week. Prerequisite: INCI 4008 or
Corequisite: INQU 4002.

Classification and extent of air pollution jptems;
meterology and air pollution; dispersion from
effluents; the effect of air pollution on plants and
animals; visibility problems; soséconomic impact

of pollution problems; analytical and experimental
sampling methods; equipment and process for
abating air ptution; governmental regulations for
air pollution control.

INQU 5018 AIR POLLUTION CONTROL (Il).
Three credit hours. Three hours of lecture per
week. Prerequisite: INQU 4010 or Corequisite:
INCI 4008.

A discussion of the theory, principles, andgbices
related to engineering control of particulate and
gaseous emissions from natural, industrial,
agricultural, commercial, and municipal sources of
atmospheric pollution.

INQU 5019, INDUSTRIAL WASTE CONTROL
(). Three credit hours. Three hoursle€ture per
week. Prerequisite: INCI 4008 or Corequisite:
INQU 4002.

The minimization of industrial wastes through the
proper design and operation of manufacturing
plants; treatment and disposal of industrial wastes,
with emphasis on the chemical indiss in Puerto
Rico.

INQU 5021 CHEMICAL ENGINEERING
PROCESS DESIGN | (I, II). Three credit hours.
Three hours of lecture per week. Prerequisite:
ECON 3021. Corequisites: INQU 4002 and INQU
4017.

Principles of economic evaluation, cost estion,

mathematical techniques and processukition as
applied to chemical engineering design.
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INQU 5022 CHEMICAL ENGINEERING
PROCESS DESIGN Il (I, II). Three credit hours.
Three hours of lecture per week. Propiisites:
INQU 4017 and INQU 4002, and IND5021.

Application of the principles of economic
evaluation, cost estimation, mathematical
techniques, and simulation to the chemical

engineering design of processes and/or equipment.

INQU 5025. ANALYSIS AND CONTROL OF
PROCESSES. Three credit hourshree hours of
lecture per week. Prerequisites: INQU 4017 and
INQU 4002.

Mathematical simulation of chemical and physical
processes. Analysis of first and second order
systems; control modes; control hardware; roots
locus and frequency response analysiptimum
control settings; applications to the design of
control sytems.

INQU 5026. MICROCLIMATE AND
DISPERSION OF AIR POLLUTANTS (On

demand). Three credit hours. Three hours of
lecture per week. Prerequisite: INQU 4002 or
INCI 4008.

Discussion ofthe elements of microclimate in
urban, rural, and valley environments. Dispersion
of air pollutants in these environments.

INQU 5027. EQUILIBRIUM STAGE

PROCESSES (On demand). Three credit hours.
Three hours of lecture per week. Prerequisites:
INQU 4002 and INGE 3016.

The equilibrium stage concept is applied to the
analysis and design of stagése separation
processes, with application to distillation, gas
absorption, and extraction. Multicomponent
systems, computer methods, and practicpeets

of design are studied.

INQU 5028. ADVANCES IN CHEMICAL
ENGINEERING (On demand). Two credit hours.
Two hours of lecture per week. Prerequisite:
INQU 4002. Corequisite: INQU 4027.

Discussion of chemical engineering topics in which
recent advances aparticularly striking.
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INQU 5030. CHEMICAL ENGINEERING
LABORATORY Il (I, II). Two credit hours. Two
threehour laboratory periods per week.
Prerequisites:  INQU 4002 and INQU 4017.
Corequisite: INQU 5025.

Experimental studies on mass transfer, cpss
control, fermentation, kinetics and catalyssng
pilot plant equipment at the Unit Operations
Laboratory.

INQU 5035. BIOCHEMICAL ENGINEERING

(On demand). Three credit hours. Three hours of
lecture per week. Prerequisites: INQU 4017 or
(QUIM 4042 and QUIM 5072).

Concepts of microbiology and biochemistry.
Kinetics of enzymeatalyzed reaction networks
and immobilized enzyme systems; transport
phenomena in microbial systems; biological reactor
design and analysis; analysis of multiple interagti
microbial populations.

INQU 5036. PARTICULATE SYSTEMS (On
demand). Three credit hours. Three hours of
lecture per week. Prerequisite: INQU 4002.

Creation, characterization,  separation and
agglomeration of particles. Sizing fractionation of
powdes, surface area and pore size deteations.
Pulverization,  crystallization, = agglomeration,
tableting and granulation.

INQU 5037. MEMBRANE SEPARATION
PROCESSES. Three credit hours. Two hours of
lecture and one hour of discussion per week.
Prerequige: INQU 4002.

Study of the principles of membrane separation
processes such as: reverse osmosis, fitization,
ultrafiltration, microfiltration, dialysis,
electrodialysis, gas permeation, and pervaiama
The study will cover mass transfer ane tthesign
and operational aspects for both liquid and gas
separation systems. The separatiomfigation,
and recovery processes will be applied to the
chemical, biochemical, and food ireiies.

INQU 5045 TRANSPORT PHENOMENA (On
demand). Three credihours. Three hours of
lecture per week. Prerequisites: (INQU 4008 and
INQU 4010) or INCI 4008.

Momentum, energy, and mass transporipBgasis

is given in the understanding of basic physical
principles and their mathematicadstription.
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INQU 5047. CHEMICAL PROCESS SAFETY
AND ENVIRONMENTAL RISK. Three credit

hours. Three hours of lecture per week.
Prerequisite: authorization of the Director of the
Department.

Discussion of concepts, principles, and practices for
the identification, evaluation and control of
chemical process hazards that can have
occupational, community, or environmental effects.
Emphasis on technical foundations, industry
practices, and occupational and environmental laws
and regulations.

INQU 5050. HAZARDOUS WASTE
TREATMENT. Three credit hours. Three hours of
lecture per week. Prerequisite: INQU 4012 or
INCI 4008 or authorization of the Director of the
Department.

Introduction to the application of traditional and
innovative technologies for the treatment of
hazardos wastes in water and soil. Discussion of
aspects such as: environmental regulations, design
and operating parameters, and cost analysis. Use of
computer software for the simulation and design of
the different technologies.

INQU 5995. SPECIAL PROBLENMS (I, Il, S).

One to three credit hours. One to three |atooy,
library or independent work periods per week.
Prerequisite: authorizationof the Director of the
Department.

Undergraduate research problems in chemical
engineering or related field. Topics vary with
interest of student and instructor. Open only to
outstanding chemical engineering students.

Graduate Courses

INQU 6001 MATHEMATICAL METHODS IN
CHEMICAL ENGINEERING (). Three credit
hours. Three hours of lecture per week.
Prerequige: authorizationof Department Director.

Mathematical formulation and analysis of chemical

engineering problems: application of linear

algebra, vector analysis, and advanced ordinary
differential equations.
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INQU 6002 NUMERICAL METHODS IN
CHEMICAL ENGINEERING (ll). Three credit
hours. Three hours of lecture per week.
Prerequisite:authorization of the Director of the
Depatment.

Formulation and numerical analysis of chemical
engineering problems: application of partial
differential equations, dundary value problems,

orthogonal functions, and error analysis.

INQU 6005. REACTOR DESIGN (l). Three
credit hours. Three hours of lecture per week.

Analysis and design of batch and continuous
chemical reactors for homogeneous, heterogeneous,
catalyic and norcatalytic reactions; residence time
distribution; influence of mass and heat transport
on yield and product distributions; stability and
optimization of reactors.

INQU 6006. SIMULATION OF CHEMICAL
PROCESSES (On demand). Three credit hours.
Three hours of lecture per week.

A study of modern numerical procedures suitable
for digital computer simulations; principles of
formulation of mathematical models, fundamental
laws. Advanced analysis of momentumemgy,
and mass transport in continuausdia.

INQU 6007. OPTIMIZATION OF CHEMICAL
PROCESSES (On demand). Three credit hours.
Three hours of lecture per week. Prgiisite:
INQU 6006.

Application of optimization techniques to chemical
engineering problems. Emphasis on minimum and
maximum theory, geometric programming, linear
programming, dynamic programming, and search
techniques.

INQU 6008 ADVANCED PROCESS DEIGN
TECHNIQUES (On demand). Three credit hours.
Three hours of lecture per week. Prerequisite:
authorizationof the Diredor of the Bepartment.

Study of techniques for the solution of complex
systems of noiinear process equations as
encountered in process design. Computer
calculations appropriate for process design.
Typical flow-sheettype design programs. Study of
optimization techniques.
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INQU 6016. ADVANCED TRANSPORT
PHENOMENA (ll). Three credit hours.
hours of lecture per week.

Three

Advanced analysis of momentum, energy and mass
transport of continuous media. Analytical and
numerical solutions to the equat®orof change,
transport coefficients, boundary layer theory,
relationship between microscopic and macroscopic
balances, and dimensional analysis.

INQU 6017. ANALYSIS OF SEPARATION
PROCESSES (On demand). Three credit hours.
Three hours of lecture per wee

Application of phase equilibria to chemical
engineering separation processes. Emphasis is
given to multicomponent systems, particularly in
distillation and absorption processes. Ideal and
norrideal mixtures, including azeotropic and
extractive distiation. Design of separation
equipments by analytical and numerical methods.

INQU 6018 ADVANCED HEAT TRANSFER
(On demand). Three credit hours. Three hours of
lecture per week.

Advanced studies in heat transfer applied to
chemical processes and gouient design.

INQU 6019. ADVANCED THERMODYNAMICS
(I). Three credit hours. Three hours of lecture per
week.

A study of thermodynamics, emphasizing
thermodynamic potential functions, fugacities in
gas and liquid mixtures, thermodynamic properties,
and fhase equilibria.

INQU 6025. CATALYSIS (I). Three credit
hours. Three hours of lecture per week.

A study of heterogeneous reactions, reaction rate,
catalysis, activity and selectivity of catalytic agents,
and surface chemistry; an analysis of indastri
catalysts.

INQU 6028. INSTRUMENTATION AND
CONTROL PROCESS (On demand). Three credit
hours. Three hours of lecture per week.
Prerequisite: INQU 5025.

Application of advanced control techniques to
chemical engineering processes. Emphasis on
feedbak/feedforward control, ratio control, multi
variable process control, interacting control loops,
and samplediata systems.
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INQU 6029. GRADUATE SEMINAR (1,1I).
From zero to one credit hour. From zero to one
onehour session per week.

Research presatton by graduate students and
faculty members.

INQU 6035, SELECTED TOPICS IN
BIOCHEMICAL ENGINEERING (On demand).
Three credit hours. Three hours of lecture per

week.
Advanced topics in biochemical engineering:
kinetics of enzymatic reactions, traust

phenomena in microbial systems, deviation from
ideal flow patterns, design and analysis of
biological reactors.

INQU 6038. X-RAY CHARACTERIZATION OF
MATERIALS. Three credit hours. Three hours of
lecture per week.

Study of the use of Xays for the characterization

of materials. Study of the fundamentals of space
groups and the theory, applications, and
experimental considerations of diverse techniques
such as: single crystal and powder-ray
diffraction, small angle scattering, amorphous
scatteing, X-ray fluorescence, and -y
absorption.  Discussion of the relation between
these techniques and other materials
characterization techniques.

INQU 6036. ENGINEERING PROJECT (I, II, S).
Three to six credit hours.

Comprehensive study of a speeii chemical
engineering problem selected so as to integrate the
knowledge acquired in the graduate program of
study. This project fulfills one of the terminal
requirements of the Master of Engineering
program, and will be governed by the norms
establishedor this purpose.

INQU 6037. MASTER'S THESIS (I, I, S). Six
credit hours.

Research in chemical engineering, and pretient
of a thesis.

INQU 6606. ELECTROCHEMICAL
ENGINEERING. Three credit hours. Three hours
of lecture per week.

Study of concpts and applications in
electrochemical engineering. Analysis of design
equations and performance indicators in

electrochemical reactors. Cost and operational
optimization in electrochemical processes.
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INQU 6995. SPECIAL PROBLEMS (On
demand). One tchtee credit hours. One to three
hours of lecture per week.

Investigations and special problems in chemical
engineering.

INQU 8005. FINITE ELEMENTS IN
TRANSPORT PHENOMENA. Three credit hours.
Three hours of lecture per week.

Application of finite elemsts to the solution of
differential equations governing distinct and
practical problems in transport phenomena.

INQU 8006. ATMOSPHERIC TRANSPORT
PHENOMENA. Three credit hoursThreehours of
lecture per week. Prerequisite: INQU 6016.

Turbulent momentumheat and mass transport in
the atmosphere. Modeling ofatmospheric
pollutants dispersion.

INQU 8010. SPECIAL TOPICS IN TRANSPORT
PHENOMENA. Three credit hours. Three hours
of lecture per week. Prerequisite: INQU 6016 or
authorization of the Directaf the Department.

Special topics in transport phenomena and related
areas.

INQU 8015 MODELS FOR FLOW SYSTEMS IN
CHEMICAL REACTORS. Three credit hours.
Two hours of lecture and one eheur laboratory
per week. Prerequisites: INQU 6005 and INQU
6007.

A study of the flow systems in various chemical

reactors involving multiphase transport processes
associated with chemical reactions. Includes the
study of: multiphase chemical reactors, types of
flow systems, mathematical models applicable to
chemical ractors, analytical and numerical

optimization methods.

INQU 8016. SPECIAL TOPICS IN
HETEROGENEOUS CATALYSIS. Three credit

hours. Three hours of lecture per week.
Prerequisites: INQU 6025.
Selected topics in heterogeneous catalysis.

Includes a catabt design project or a seminar on
recent research.
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