Report of the 10-Year Review Committee for the
Program in Quantitative Ecology and Resource
Management (QERM)

The members of the Review Committee were appointed by the Graduate School in
consultation with the Program. The members of the committee are:

A. Internal members:
Chair: Ka-Kit Tung, Professor, Department of Applied Mathematics
Christine Bae, Associate Professor, Department of Urban Design and Planning
Craig ZumBrunnen, Professor, Department of Geography

B. External members:
Alan M. Hastings, Professor, Department of Environmental Science and Policy,
University of California, Davis.
Charles E. Smith, Associate Professor, Department of Statistics, North Carolina
State University.

The site visit took place on April 16 and 17, 2009. During that time the entire
Committee met with the Program Director, Program Steering Committee, its faculty
members, students, staff, alumni and government agencies employing the Program
graduates. Exit discussions were held with the representative Deans from the
College of Ocean and Fishery Sciences, College of Forest Resources, College of Arts
and Sciences-Division of Natural Sciences, College of the Environment and the
Graduate School first in the presence of the Program Steering Committee and then
in their absence. A copy of the Site Visit Agenda is enclosed in this report as
Appendix 1. Prior to the meeting, the Committee members each received a copy of
the Self Study expertly prepared by the Program, including much useful information
in a large number of appendices. The Committee was given only four weeks to
complete its deliberations and prepare a final report.

Findings:

The QERM graduate program is a high-quality interdisciplinary program housed
within the Graduate School focused on educating quantitative ecologists and resource
managers that meet an urgent national need in both the public and private sectors.
There is an essentially 100% success rate in the placement of QERM graduates, mostly
within government agencies. Current and past students, alumni and employers have
unusually high praise for the QERM education, and almost uniformly they are pleased
with how the program is being run and with both the M.S. and Ph.D. programs. The
Committee recommends the continuation of the M.S. and Ph.D. degree offerings by the
QERM program with a subsequent review in 10 year’s time.



QERM does not have its own faculty and depends on the goodwill of the
participating colleges and the participating faculty in volunteering their efforts in
teaching, supervision of students and the management of the program. The
Committee is impressed by how well-run the Program is, due no doubt to the
dedication of its Director, Loveday Conquest, the Steering Committee consisting of
David Ford (who is a former Director), Peter Guttorp, James Anderson and Mark Kot
(who served as Acting Director during the previous year). Itis also apparent to the
Committee after interviewing students, alumni and faculty, that the Graduate
Program Assistant, Joane Besch, is indispensible to the day-to-day operation of the
Program, in providing the identity and glue that holds the program together and the
moral and administrative support that the students need throughout their graduate
years. This is especially so given that none of the faculty members, including the
Director of the Program, has an office space in the QERM space.

Since the last program review the space issue has been solved under the Graduate
School, which now provides bright and pleasant offices for the students and staff, a
library and a conference room where faculty and students can meet. The students
and faculty are happy with the space provided. The relationship with the Center for
Quantitative Sciences (CQS) has improved. There is now a small annual budget
($76K per year) from the Graduate School (since 1996), mostly going to support
three students during their first year of intense study, and paying for 0.5 FTE of a
staff support. The QERM faculty, especially the Steering Committee, emphasizes the
importance of the Graduate School student support in the first year. The Committee
did not find that there is a problem of student support during the second and higher
years, as faculty members in participating departments take up the support of the
QERM students with their research grants. It is important to note that second-year
and beyond QERM students are highly sought after as research assistants because of
their quantitative skills. The recent cut by the Graduate School, triggered by the
State of Washington’s budgetary situation, of the funding for the support of the first-
year students from 3 to 2 fellowships threatens to bring the number of incoming
students below critical mass. All parties should work together to come up with a
creative solution, and we can offer some suggestions; see the Recommendations
section.

The small graduate program of QERM, producing on average 3 M.S. and 2 Ph.D. degree
recipients each year, appears to be finely tuned and optimized from admissions to
placements.

The students applying to the program are mostly self-selected and motivated. They
have looked for a specific interdisciplinary program for graduate study and
somehow found the QERM program at UW. Many told us that they found out about
QERM through online search and were attracted to it by the very effective website of
the Program, which also highlights the career paths its graduates have taken. Some
apply only to UW, saying that this unique QERM program is exactly what they were
looking for. Some students already have a quantitative background and would like



to apply it to ecological and resource management fields, while others have a
biological background and wish to acquire the quantitative skills in an
interdisciplinary program. There is currently a shortage of such ecologists and
resource management scientists with strong statistical and modeling skills in the
U.S., and the students can see the good job opportunities after they graduate. We
were told by the Director that the Program “can’t produce graduates fast enough for
the available job openings”. On average the Program receives 18 applications per
year. The Program interviews on site every student it admits, carefully choosing the
student that it thinks will “fit” the program. There was a mild criticism from one
Program faculty member that it tends to choose “only one flavor” of students, those
who have a strong background in statistics and mathematics with perhaps a weaker
background in biology or ecology, over those who have a strong background in
biology or ecology but weaker preparation in mathematics and statistics. Certainly,
the students QERM admits have high GRE Quantitative scores (750 averaged).
Mindful of the demanding statistics curriculum in QERM’s first-year required
courses and the Qualifying Exam in statistics that all its students must take
alongside students from Statistics, it is not surprising that the Program is concerned
with those applicants who may not have the necessary quantitative prerequisites
for its demanding first-year curriculum. (The prerequisites for the first statistics
course, Stat 512, include 4 undergraduate statistics courses, over and above that
required for a B.S. degree in Biology at the University.) Furthermore, of the three
students admitted and enrolled last year, two had strong backgrounds in
quantitative fields (statistics and actuary science) and one had a prior degree in
Fishery Sciences, a non-quantitative background, but possessed strong motivation
to make up the needed quantitative prerequisites before classes started. All of them
seem to be doing quite well. Nevertheless, we will revisit this interesting issue later
in this report, as it also relates to how the students can be supported during their
first year of study.

First-year students are currently supported in their studies by either the Graduate
School fellowship or a Cooperative Agreement with a government agency. They do
not need to choose to go into a particular faculty member’s laboratory. In this sense
they are uncommitted and are free to explore their options and develop career
paths. All in the cohort take the same courses in statistics, mathematical and
ecological modeling and data analysis. During the first summer they study together
to pass the two Qualifying Examinations, one on statistical theory, administered
jointly by Statistics, Biostatistics and QERM and the other on applied methods
exclusively for QERM. The students pride themselves in passing the rigorous
statistical theory exam, the same exam taken by “real Statistics students”, and feel
that they have thus earned their credential in doing so. Having the same small
group of peers going through the same process of taking the courses and passing the
rigorous exams develops camaraderie and bonding, and it explains the close ties
that exist among its students, which we were told is a very positive part of their on-
going educational experience.



Judging the educational program solely on its first-year curriculum common to all
students, one may arrive at the conclusion that the education is focused more on the
“Q” than on the “ERM”. Indeed, the committee that reviewed QERM in 1998
commented in its report: “As it is, only the ‘Q’ of QERM should be capitalized”.
However, after one year of quantitative and interdisciplinary training, a typical
student then finds a disciplinary advisor and begins his or her disciplinary training,
in fishery, forestry, biology or ecology. These disciplines contain strong component
of RM (e.g. management of fish stocks and forest resources, wildlife management
and decision making), and E (e.g. population dynamics). Even a M.S. student is
required to write a masters thesis with a faculty member in a discipline. As a
consequence, it takes at least two years to finish a M.S. degree and typically more
than six years for a Ph.D. degree. Even a cursory listing of recent Ph.D. and M.S.
thesis titles would reveal the unique strength of the Program in combining
knowledge of several disciplines in solving real ecological and resource
management problems. The strong statistical and quantitative component that the
students bring to their interdisciplinary research team is much appreciated by their
disciplinary peers, faculty advisors and future employers. It also fulfills an urgent
national need.

In Appendix 2, a list of student publications in peer-reviewed journals is attached. It
was prepared by Joanne Besch, and communicated to the Committee through
Augustine McCaffery. We deleted conference proceedings from the list, which
normally are not peer-reviewed. The Committee is pleasantly surprised to find the
strong ecological and resource management contents of the research that these
publications represent. Since 1996, the 22 students who completed their Ph.D.
degrees co-authored a total of 84 peer-reviewed journal articles, at an average of 4
per student, which is a very impressive record indeed.

Incidentally, but importantly, Appendix 2 also shows that QERM students, by
working with faculty members in participating departments in their research team,
are serving the important function of integrating across disciplines and supplying
the needed quantitative component to the final research product. We heard that the
QERM students actually make quantitative research projects possible in many
faculty labs. This is one of the many ways that QERM is benefiting the departments
that participate in the QERM program.

In Exit Surveys, Ph.D. students generally give the highest possible rating (5 out of 5)

) “

to the important categories of “departmental academic standards”, unit’s “response
to recent developments or trends”, “quality of the faculty”, “overall quality of the
program” and “confidence as an independent scholar/researcher in field”. Even M.S.
students give the Program very high ratings (only about 0.5 point lower than the
Ph.D. students). This is evidence that the students appreciate the high standards

maintained by the Program and feel that they have benefited from their education.

Even a finely tuned program needs to change to adapt to changing conditions.



The number of students admitted to the Program fluctuates between 2 to 6 yearly
for the past 10 years (see Appendix V in the Self Study). In 2008 itis 3. Due to the
success of the QERM last year in graduating a large number of students, the total
student body is further depleted. The current enrollment is, in the opinion of the
Committee, on the borderline of being below the critical mass for a healthy program,
both in terms of creating a meaningful cohort of students and in justifying the efforts
by its faculty and the (admittedly small) budget provided by the Graduate School.
Any possible further decline in the enrollment is of serious concern to the
Committee. There is no lack of qualified applicants, even without active
advertisement or recruiting by the Program. There is no lack of Research
Assistantship support once the students pass the Qualifying Exam. The limiting
factor appears to be the fellowship support for the first-year students. The recent
cut by the Graduate School further reduces the unrestricted fellowships from 3 to 2,
threatening to bring the class size to 2. In the revised Charge Letter by the Graduate
School to our Committee, the Committee is asked to explore “creative funding
options” for student support. Other modes of funding the first-year students will
necessarily involve some changes to the program. The committee that reviewed
QERM ten years ago commented on the Program’s “inflexibility”. Although we also
noted some tendency on the part of the QERM Steering Committee to defend why
the status quo is the optimal way of doing business and should not be changed, this
is entirely understandable. The problem with a program operating at its (local)
optimum is that any change to its way of doing business would at least initially be
suboptimal and thus regarded as undesirable. However, this Program is facing not a
minor perturbation, but a major one that would have serious consequences if
corrective action is not taken quickly. There is no option but for the Program to
change and adapt. Through change perhaps it will find a better overall optimum.

An equivalent of at least three-quarters of TA support from CQS and Biology—both
units expressed to the Committee the availability of TA support for assisting in their
undergraduate courses that could be committed upon further negotiation---could be
shared among three first-year QERM students, whose first-year support would then
consists of two quarters of fellowship and one quarter of TAship. This simple
change would remedy the cut by the Graduate School. Being a TA would also
address a concern expressed by the M.S. students in their Exit Survey: a lack of
teaching experience provided by the Program in their education. In the eyes of the
Program Steering Committee, having a student work as a TA, even for a quarter, is
viewed as undesirable for distracting the students from their intense first-year
study. Having the students serve as a TA is common among many graduate
programs on campus, including the Statistics department. It is the price to pay for
allowing the students to remain as uncommitted during their initial year of study,
and most students understand that. The response by the Steering Committee to a
suggestion by us of increasing the number of students admitted was that in addition
to funding issues there are also not enough faculty members to mentor them. On
the other hand, we heard that the Program’s student size used to be larger in 1991-
1995 (and the students liked that), and that a number of new young faculty



members have been added to QERM as core faculty in recent years, who are eager to
mentor more students. We also heard that faculty members in the disciplinary
departments such as Aquatic and Fishery Sciences “fight over” uncommitted QERM
students with good quantitative background to work for them. And in fact, it is
sometimes the good QERM students that attract the faculty members into the QERM
program...

Other funding sources should be explored to increase the student body size. See the
Recommendation section.

The Committee struggles with the question of whether the focus of the Program is too
narrow, or the sharp focus is its unique character and the source of its strength.

The blend of interdisciplinary education provided by QERM is unique; there is no
other program like it in the country. The type of students that the Program
produces is clearly in demand and is of short supply, although some other
universities are beginning to discover this niche and will also be trying to fill it. The
alumni from this program we interviewed are satisfied with their career paths
enabled by their QERM education. On the other hand, the committee that reviewed
this program ten years ago remarked that “this program is simply not oriented to
training students to becoming academics,” and that “many students would probably
not be competitive for faculty slots in biology or zoology departments. They might
be competitive for a resource management-type position, but more likely (not) for a
statistics department”. Some of us in the Committee do not view this situation as
something that needs to be remedied. The QERM program is a small program on a
shoestring budget, and is doing very well in its niche. It does not pretend that it is
educating a statistician who would advance the field of statistics, but a scientist who
can apply statistical techniques to ecology or resource management. Since a student
in say, Fishery or Forestry, who desires to acquire some quantitative skills, can do so
by taking the Statistics or QERM courses, requiring the Program to give more
disciplinary emphasis or to admit a wider spectrum of students (such as a Fishery
student with weak quantitative background) may blur the line between this
program and its parent departments. Once this distinction is lost, the justification
for the existence of QERM alongside its parent departments may be lost. So
politically such a change in focus may not be advisable. On the other hand, since
there is no Ecology department at the University of Washington, QERM can
potentially play an important role in becoming a disciplinary player in that area.
However, since QERM does not have its own faculty line, any progress made in this
area will depend on the additional hiring of theoretical ecologists in Applied
Mathematics, Statistics, Wildlife Science in Forestry and Biology departments, and
the new College of the Environment. Ecology, being the study of ecos (ofkos, “house”
in Greek)---the environment and its organisms--- should be the proper disciplinary
mission of the new College of the Environment. We hope that this new College will
incorporate it in its missions and foster its development in this University.



The record provided to us shows that of the 29 Ph.D. graduates since 1991, 19
currently work for the government, five hold academic positions and five work in
the private sector. So it appears that this program does produce graduates who are
qualified for academic positions, but we share the conclusion by the previous review
committee that the Program is not “oriented” to training students to becoming
academics. While not all programs should be oriented to training students to
becoming academics, and QERM is doing well in fulfilling its own mission, it is
interesting to explore why the Program'’s focus is so directed. The Program’s
Steering Committee believes that academic careers are not what its students want:
“Jobs in government and in private consulting are really good. Why go to academics
to work harder for less pay?” Having interviewed the current students and alumni,
we came away with the feeling that perhaps the Program underestimated the
spectrum of career interests by its students. Some first- and second-year students
expressed interests in pursuing an academic career, though the number of such
students dwindles rapidly the longer they stay in the Program. One alumnus, who
currently works for a government agency, told us that he/she had wanted to pursue
an academic career when entering the Program and that even now that is still a
desire. In the recent Exit Surveys conducted in 2008 on its M.S. and Ph.D. graduates,
relatively low scores were given by students on career mentoring---relative, that is,
to the stellar scores given to the Program in other categories. (The scores are 3.5
from M.S. students, and 3.33 from Ph.D. students. These are only slightly below
average for the College and University as a whole). This at first appears puzzling to
us given the close relationship between its faculty and the students and the fact that
many students get their first job through their thesis advisor’s professional
connections. We think that it concerns a lack of career choices and directions. There
is currently no perceived need by the Program to broaden the training of its
students for other career paths because the Program is too busy doing what it does
best and can’t produce enough graduates to satisfy the job market it targets.

The quality of the core faculty is very high, and the new additions recently have
broadened the areas covered by its faculty and lowered the mean age of the faculty.

The Program has 30 faculty members, 21 of them are core faculty and 9 affiliate
faculty. The research accomplishments by the core faculty members are described
in detail in the Self Study. The Committee is impressed both by the interdisciplinary
nature of their work and by how relevant the research is to their respective
discipline and to the national interest in resource management. We are happy to see
the needed broadening of the faculty expertise and the lowering of the mean age of
the core faculty by 13 years achieved by the new core faculty and affiliate faculty
additions to the Program. We interviewed three of them, Sandor Toth of College of
Forest Resources, Jennifer Ruesink of Biology and Ashley Steel of the Northwest
Fishery Science Center. We are very impressed by their vitality, enthusiasm and
their varied research expertise.



Recommendations

The QERM M.S. and Ph.D. degree program should be continued.

There is no question that the QERM’s degree programs are exceptionally well run
and that they should be renewed. To answer the key questions posed for the
Committee by the Charge Letter, we found that the quality of the Program’s
instruction and research, and the value to the students’ general education and
preparation for society, are exceedingly high, and the impact on other units and
colleges in the University is exceptional, while the extra resource requirement for
running this program has been minimal. While the purpose of this review process
mandated by the State’s Higher Education Coordinating Board is to ensure quality
and rigor of the degree programs, ironically some of the recommendations by this
Committee concern the fact that these two QERM degree programs may be too
rigorous. However, despite the rigorous degree requirements and the length of time
needed for a student to satisfy them, the Committee has not heard a single
complaint from the students about either degree programs. On the contrary, Exit
Surveys show that the QERM students recognize the quality of the Program and
appear to be satisfied with the rigor of the degree programs.

Instead of reducing the number of incoming students in response to the budget cut in
student support from the Graduate School, the Committee recommends that the
Program increase the first-year class enrollment to 6 from the current 3 and perhaps
broaden the focus of the program commensurate with the proposed doubling of
enrollment.

As discussed in the main text, the Committee observed that the current level of
enrollment is almost below critical mass, and that 5-6 would be a healthier annual
enrollment. There is no lack of applicants, no lack of student support for second-
year and higher students, and no shortage of job openings for the Program
graduates. The rate-limiting step is the support for the first-year uncommitted
students. NOAA in the past provided RA funding for research projects, but not
educational fellowships. There is now a change in its attitude towards education,
and educational fellowships are beginning to be available. The Program should
consider sending in a proposal to NOAA. Another source of money could come from
donations. Currently there are two endowed funds donated by Loveday Conquest
and one by Jim Anderson, but the current income is not sufficient to provide for a
full fellowship. QERM has a group of very loyal alumni who expressed to us a desire
to help, but so far they have not been asked to do so by the Program. So an
increased development effort is another approach that can be taken. The question
of whether the Program should allow the use of Research Assistantship to fund its
first-year students is a hotly debated one. We encourage the Program to continue
the debate and be flexible in allowing a spectrum of funding modes.



It appears that none of the Program'’s students came to the Program with their own
fellowship, such as NSF and NSERC graduate fellowships. The Program should
develop a recruitment procedure to attract these students. The current recruitment
method is rather passive.

It is mentioned in the Self Study that QERM is considering developing a Graduate
Certificate in quantitative ecology and resource management. This may be a way to
bring in some resource from the tuition earned. However, in all cases, our probing
for further details on the plan yields the response that “we are just beginning to
think about it”. At this point we are unable to comment meaningfully on this future
endeavor.

The interdisciplinary nature of the Program would recognize that the students have
real skills in a variety of areas. By allowing for more flexibility QERM can open up
the program to a wider variety of students with different backgrounds, and might
also allow more flexibility in support during the first year.

Currently the program is very narrowly focused, which is at once its strength and
weakness. Some of the recommendations of the last 10-year review are still
relevant: “In the deliberations for its long-term plan, the leadership of QERM should
address explicitly the issue of the careers for which their students are being trained.
(item 3)” “We recommend that QERM should consider increasing the program’s
flexibility...QERM should accept a broader spectrum of students (2)”. As discussed
in the main text of this report, we feel that the Program is doing very well for its
students with the current narrow focus, but as the size of the student enrollment
increases, a broader spectrum of students would necessarily arrive and the
broadened spectrum of career interests need to be accommodated. For example it
seems to us that QERM is well situated to grow by responding to the myriad
scientific issues and problems surrounding climate change. This will present both
very significant opportunities and substantial challenges to the Program in the next
10 years and beyond.

The Program should re-examine its M.S. degree requirements, and should pro-actively
monitor its Ph.D. student progress with the aim of reducing the length of time it takes
for a student to complete a Ph.D. degree.

We note that the time to complete the M.S. and Ph.D. degrees is relatively long.
While some of this is due to the interdisciplinary nature of the program, other parts
may be related to issues that could be changed by the Program. More flexibility
would be advised. It should be mentioned that the Program has done an excellent
job in monitoring its students’ progress through the two degrees. There are annual
student reports of progress and reviews by the Graduate Program Coordinator. The
paper trail of these reports and comments is very impressive, and is the envy of any
graduate program. However time to degree does not appear to be a closely
monitored concern to the Program.



The Graduate School requirement for M.S. degree can be satisfied within one year,
and a Masters thesis is not required. A Final Exam is required for the M.S. degree but
it could be an oral review of literature. Each unitis free to add additional
requirements. In the case of QERM the additional requirements appear to us to be
excessive. After a yearlong set of required courses, and two qualifying exams
administered by two bodies during the summer of the first year, a student then
starts on the research leading to a M.S. thesis. The Self Study states: “the QERM M.S.
requires a thesis and is expected to take two to three years”. Sometimes it takes 4
years (mean time to M.S. degree: 3.5 years), almost as long as it takes for a student
in other graduate programs on campus to finish a Ph.D. degree. In comparison,
Applied Mathematics M.S. is earned with one-year course work with no thesis
requirement, and Ph.D. programs in the United Kingdom have three-year deadlines.
While we have not received complaints from students for this excessive length of
time for a M.S. degree, we feel that the lengthy thesis research blurs the line
between a M.S. degree and a Ph.D. degree, and consequently the interest of the
students is not well served. The Committee believes that only under rare
circumstances should a student take longer than two years to finish a M.S. degree.
We recommend that the current open-ended (i.e. no time deadline) M.S. thesis
requirement be abolished. One possibility would be to offer a non-thesis option for
the Masters degree, or alternatively to allow the use of a journal article written (or
co-authored) by the student to serve as a substitute. Although we hesitate to
recommend that the Program adopt a two-year deadline for a M.S. degree,
recognizing that there will always be special circumstances and exceptions, the
Committee feels that the Program should institute strong guidelines that will enable
the completion of the M.S. degree in the recommended time frame.

The time it takes for a typical QERM student to finish a Ph.D. degree is also excessively
long (mean time to Ph.D. degree: 6.75 years). We have interviewed students in their
seventh and eighth years, and we know of past students taking nine years.
Furthermore some of these students already had a M.S. degree from another
department or university before coming to QERM, and started afresh as first-year
students taking the M.S. required courses. The Program has implemented a Master’s
Bypass, which allows a student already with a Masters degree from another university
or department to substitute a journal article for the Masters thesis, but the bypass is
currently intended to be used only “under exceptional circumstances”. We suggest
that this option be made more generally available and the numerous other
requirements for the Bypass (described in Appendix Q) be streamlined. As it stands,
the Bypass requirements are so onerous that not much is being “bypassed”, other than
the privilege of being awarded a M.S. degree. The Graduate School intends the General
Exam be used by the unit to ascertain the competency of the candidate to pursue a
Ph.D. degree, and can also be used by the unit for a Ph.D. dissertation proposal defense.
The Master Degree Bypass requirements unnecessarily duplicate the function of the
General Exam. Furthermore, the Committee feels that the Program should allow the
possibility of admitting qualified students already with a M.S. degree directly to its
Ph.D. program, bypassing these numerous “Bypass” requirements. Nevertheless we
understand the concern of the Program in allowing the students to go directly into
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disciplinary research without the common quantitative first-year training---this would
have blurred the line between a QERM student and a student in a parent department.
However, the Program can still insist on all the requirement of statistics and applied
modeling be met, but this can be done by a student while carrying on a research
project. We also understand that to the Program the M.S. thesis serves as necessary
training for effective scientific writing, but we believe that this writing practice can still
be required without it being a hurdle at the same level as a thesis requirement.

Current leadership for the group is superb, but as the original founders and the
current group of leaders age a new generation of leaders need to be developed, and
ways need to be found to engage the broadest set of faculty.

While we do not have specific recommendations, we strongly encourage the group
to consider innovative ways to groom future leadership. While the current
committee structure in the Program is very open and democratic, it places an undue
burden on the Director in carrying out new initiatives. In line with our other
recommendations it might be optimal to have a committee with fundraising
responsibilities, a working group for writing block grant proposals and also to have
more formal guidance avenues that explore ranges of career and other options for
students.
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Appendix 1: Site visit agenda

The Graduate School

Interdisciplinary Quantitative Ecology and Resource Management
Graduate Program Review Site Visit

April 16-17,2009
AGENDA

| WEDNESDAY, APRIL 15, 2009

6:00 p.m. Review Committee Dinner Meeting — Ray’s Boathouse

Restaurant

6049 Seaview NW (Shilshole) - (206) 789-3770

| THURSDAY, APRIL 16, 2009

Loew Hall 310

8:30 -9:15 a.m.
9:15-10:15 a.m.

10:15-10:30 a.m.
10:30 - 11:00 a.m.

11:00 -11:30 a.m.
11:30 -12:00 noon

12:00 - 1:00 p.m.
- UW Club

1:00 - 2:00 p.m.
2:00 - 3:00 p.m.

3:00 - 3:30 p.m.
3:30 - 4:00 p.m.

4:00 - 4:30 p.m.

4:30 - 5:00 p.m.

Loveday Conquest, Professor and Director

QERM Steering Committee

Loveday Conquest, School of Aquatic and Fishery
Sciences

Mark Kot, Department of Applied Mathematics
David Ford, College of Forest Resources

James Anderson, School of Aquatic and Fishery
Sciences

Peter Guttorp, Department of Statistics

BREAK

Ray Hilborn, Professor

School of Aquatic and Fishery Sciences & QERM
TBA/OPEN FOR NOW

Sandor Toth, Assistant Professor of Natural
Resource Informatics, College of Forest
Resources & QERM

LUNCH - Committee: Colleen Rohrbaugh Room

QERM Graduate Students & GPSS Representative
QERM Alumni

lan Taylor, Ph.D.; Maureen Kennedy, Ph.D.
Rebecca Buchanan, Ph.D.; Teresa A’'mar, Ph.D.
Mike Keim, Ph.D.; Tamre Cardoso, Ph.D.
BREAK

Jennifer Ruesink, Associate Professor
Department of Biology & QERM

John Skalski, Professor

School of Aquatic and Fishery Sciences & QERM
TBA
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6:00/6:30 p.m. Dinner - Review Committee (TBD)

QERM Site Visit Agenda
April 16-17,2009
Page 2
| FRIDAY, APRIL 17, 2009 Loew Hall 310 |
8:30 -9:00 a.m. Joanne Besch, QERM Graduate Program
Assistant
9:00 -9:30 a.m. Ashley Steel, Ph.D. (QERM) Ecologist
(Quantitative),
Team Leader, Landscape Ecology & Recovery
Science
Northwest Fisheries Science Center & QERM
Faculty
9:30 -10:00 a.m. Richard D. Methot, Jr., Ph.D.,
NOAA. Northwest Fisheries Science Center
10:00 - 10:30 a.m. Usha Varanasi, Ph.D., Science and Research
Director,
DOC/NOAA/NMFS Northwest Fisheries Science
Center
10:30 -11:00 a.m. Tilmann Gneiting, Professor
Department of Statistics & QERM
11:00-11:30 a.m. Jim Ianelli, Ph.D.
Bill Karp, Ph.D. (tentative)
DOC/NOAA/NMFS Alaska Fisheries Science
Center
11:30-12:15 p.m. LUNCH - Review Committee (Catered to
Conference Room)
12:15- 2:00 p.m. Review Committee Executive Session
2:00 - 3:00 p.m. Exit Discussion
Loveday Conquest and QERM Steering
Committee:

Mark Kot, Department of Applied Mathematics
Peter Guttorp, Department of Statistics
David Ford, College of Forest Resources
Jim Anderson, School of Aquatic and Fishery
Sciences
Deans:
Vincent Gallucci, for the College of Ocean and
Fishery Sciences
B. Bruce Bare, Dean, College of Forest Resources
Werner Stuetzle, Divisional Dean, Natural
Sciences,

College of Arts and Sciences
Dennis Hartmann, Interim Dean, College of the
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3:00 - 4:00 p.m.
4:00 - 4:30 p.m.

Environment
Thomas Gething, Assistant Dean, The Graduate
School
Augustine McCaffery, Senior Academic Program
Specialist,

The Graduate School
Exit Discussion Continues w/out QERM Faculty
Committee Debriefing
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Appendix 2: Quantitative Ecology and Resource Management
Graduate Student Peer Reviewed Publications with QERM Faculty

Students Completing Program 1996 — 2009 (36 Total)

Teresa A’'mar, Ph.D.

A'mar, Z.T., A.E. Punt, and M.W. Dorn. In review. The impact of regime shifts on
the performance of management strategies for the Gulf of Alaska walleye pollock
fishery. Canadian Journal of Fisheries and Aquatic Sciences.

A'mar, Z.T., A.E. Punt, and M.W. Dorn. In press. The evaluation of two
management strategies for the Gulf of Alaska walleye pollock fishery under
climate change. ICES Journal of Marine Science.

Eric Anderson, Ph.D.

Anderson, E.C. and Thompson, E.A. (2002) A model-based method for
identifying species hybrids using multilocus genetic data. Genetics 160: 1217—
1229.

Anderson, E.C. and Scheet, P.A. (2001) Improving the estimation of bacterial
allele frequencies. Genetics 158: 1383-1386.

Anderson, E.C., Williamson, E.G. and Thompson, E.A. (2000) Monte Carlo
evaluation of the likelihood for Ne from temporally-spaced samples. Genetics 156:
2109-2118.

Naiman, R.J. and Anderson, E.C. (1997) Streams and rivers: their physical and
biological variability. In The Rain Forests of Home: Profile of a North American
Bioregion, ed. .K. Schoonmaker, B. von Hagen, E.C. Wolf, pp. 131-148.
Washington D.C., Island Press

Craig Aumann, Ph.D.

Lipkin, E.W., Aumann, C.A. and Newell-Morris. 2001. Evidence for common
controls over inheritance of bone quantity and body size from segretation
analysis in a pedigreed colony of nonhuman primates (Macaca nemestrinal). Bone.
Vol. 29, pp. 249-257.

Aumann, C.A. and Ford, E.D. 2002. Parameterizing a model of Douglas-fir water

flow using atracheal level model. Journal of Theoretical Biology. Vol. 219, pp. 431-
429.
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Aumann, C.A. and Ford, E.D. Simulation of the affects of wood microstructure on
water transport. 2006. Tree Physiology. Vol. 26, pp. 285-301.

Jody Brauner Lando, M.S.

E. A. Steel, B. E. Feist, D. Jenson, G. R. Pess, M. B. Sheer, J. Brauner, R. E.
Bilby. 2004. Landscape models to understand steelhead (Oncorhynchus mykiss)
distribution and help prioritize barrier removals in the Willamette basin, OR,
U.S.A. Canadian Journal of Fisheries & Aquatic Sciences. Vol. 61, pp. 999-1011.

Kevin Brinck, M.S.

Kristin Broms, M.S.

Rebecca Buchanan, Ph.D.

Buchanan, R.A., Skalski, J.R. and McMichael, G.A. Differentiation mortality from
delayed migration in subyearling fall Chinook salmon (Oncorhynchus tshawytscha).
Canadian Journal of Fisheries and Aquatic Sciences. In review.

Skalski, J.R., R.A. Buchanan, and J. Griswold. 2009. Review of marking methods
and releasecapture designs for estimating the survival of very small fish:
Examples from the assessment of salmonid fry survival. Reviews in Fisheries
Sciences. In press.

Skalski, J.R., R.A. Buchanan, R.L. townsend, T.W. Steig, and A.C. Grassell.
2009. A multiplerelease model to estimate route-specific and dam passage
survival at a hydroelectric project. North American Journal of Fisheries
Management. In press.

Buchanan, R.A. and L. L. Conquest. 2007. How many does it pay to rank? Linear
and quadratic cost models to estimate a population mean. Journal of Statistical
Theory and Applications 6:424-446.

Buchanan, R.A. and J.R. Skalski. 2007. A migratory life-cycle release-recapture
model for salmonid PIT-tag investigations. Journal of Agricultural, Biological, and
Environmental Statistics 12:325-345.

Skalski, J.R., J.J. Millspaugh, P. Dillingham, and R.A. Buchanan. 2007.

Calculating the variance of the finite rate of population change from a matrix
model in Mathematica. Environmental Modelling and Software 22:359-364.
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Buchanan, R.A., J.R. Skalski, and S.G. Smith. 2006. Estimating the effects of
smolt transportation from different vantage points and management perspectives.
North American Journal of Fisheries Management 26:460-472.

Buchanan, R.A., L.L. Conquest, and J.P. Courbois. 2005. A cost analysis of
ranked set sampling to estimate a population mean. Environmetrics 16:235-256.

Sarah Butler-Sydor, M.S.

David Caccia, M.S.

Caccia DC, Percival DB, Cannon MJ, Raymond GM, Bassingthwaighte JB:
Analyzing exactfractal time series: evaluating dispersional analysis and rescaled
range methods, Physica A, Vol. 246, 609-632 (1997).

Steel, E. A., P. Guttorp, J.J. Anderson, D. Caccia. 2000. Modeling juvenile
salmon migration using a simple Markov chain. Journal for Agricultural, Biologal
and Environmetal Statistics (6): pp 80-88.

Cox, L., P. Guttorp, P.D. Sampson, D.C. Caccia, M.L. Thompson. 1999. A
preliminary statistical examination of the effects of uncertainty and variability on
environmental regulatory criteria for ozone. 1999 Environmental Statistics:
Analysing Data for Environmental Policy, Wiley, Chichester (Novartis Foundation
Symposium 220) pp. 122-143.

Cannon MJ, Percival DB, Caccia DC, Raymond GM, Bassingthwaighte JB:
Evaluating scaled windowed variance methods for estimating the Hurst
coefficient of time series, Physica A, Vol. 241, 606-626 (1997).

Caccia DC, Percival DB, Cannon MJ, Raymond GM, Bassingthwaighte JB:
Analyzing exact fractal time series: evaluating dispersional analysis and rescaled
range methods, Physica A, Vol. 246, 609-632 (1997).

Tamre Cardoso, Ph.D.

Cardoso, T.P. and P. Guttorp. 2008. A Hierarchical Bayes Model for Combining
Precipitation Measurements from Different Sources. In: In and Out of Equilibrium
2, Eds. E.M. Vares and V. Sidaravicious. Progress in Probability Volume 60,
Birkhauser, Basel: 185-210.
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D. Billheimer, T. Cardoso, E. Freeman, P. Guttorp, H. Ko, and M. Silkey. 1997.
Natural variability of benthic species composition in the Delaware Bay.
Environmental and Ecological Statistics. 4(1): 107-114.

Kaluzny, Stephen P., Silvia C. Vega, Tamre P. Cardoso and Alice A. Shelly.
1997. S+ SPATIALSTATS User’s Manual for Windows and Unix, Springer-
Verlag, New York, Inc.

Andrew Cooper, Ph.D.

Cooper, A.B., R. Hilborn, and J.W. Unsworth. 2003. An approach for population
assessment in the absence of abundance indices. Ecological Applications 13(3):
814-818.

Cooper, A.B., J. Pinheiro, J.W. Unsworth, and R. Hilborn. 2002. Predicting hunter
success rates from animal and hunter abundance, season structure, and habitat.
Wildlife Society Bulletin 30:1068-1077.

Sharma, R., A.B. Cooper, and R. Hilborn. 2005 A quantitative framework for the
analysis of habitat and hatchery practices on Pacific salmon. Ecological Modelling
183:231-250.

Millspaugh, J. J., J. R. Skalski, B. J. Kernohan, G. C. Brundige, K. J. Raedeke,
and A.B. Cooper. 1998. Some comments on spatial independence in studies of
resource selection. Wildlife Society Bulletin 26:232-236.

Cooper, Andrew B. 1996. Finding our bearings in the international trade of

American Black Bear (Ursus americanus) Parts: Are we on a course for disaster?
Human Dimensions of Wildlife 1(4): 69-80.

Carlos Diaz-Avalos, Ph.D.

Diaz-Avalos Carlos, Peterson, David L., Alvarado C. Ernesto, Ferguson, Sue A.
and Besag, J.E. Space-time modeling of lightning-caused forest fires in the Blue
Mountains, Oregon. Canadian Journal of Forest Research, 31(9):1579-1593.

Diaz-Avalos C. Spatial modeling of habitat preferences of biological species
using Markov random fields. Journal of Applied Statistics, 34(7):807-821. 2007.

Elizabeth Freeman, M.S.

Freeman, E. A. and Ford, E. D. 2001. Effects of data quality on analysis of
ecological pattern using the Khat statistical function. Ecology 83: 35-46.
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D. Billheimer, T. Cardoso, E. Freeman, P. Guttorp, H. Ko, and M. Silkey. 1997.
Natural variability of benthic species composition in the Delaware Bay.
Environmental and Ecological Statistics. 4(1): 107-114.

Nancy Gove, Ph.D.

Gove, N. E., J. R. Skalski, P. Zager, and R. Townsend. 2002. Statistical models
for population reconstruction using age-at-harvest data. Journal of Wildlife
Management 66:310-320.

Katie Grieve, M.S.

Grieve K.A., Ford E.D., Rascher U., van Volkenburgh E. Intra-leaf variability of
photosynthetic performance in young plants of two maize cultivars with
contrasting leaf posture. (In Prep.)

Eliezer Gurarie, Ph.D.

Gurarie, E., J.J. Anderson, R.W. Zabel. Continuous models of population-level
heterogeneity incorporated in analyses of animal dispersal. Ecology (Accepted
with revisions).

Gurarie, E., M. Nishizaki and D. Grunbaum. Complex stochastic models of helical
movement with application to Heterosigma. Bulletin of Mathematical Biology. In
preparation.

Anderson, J.J., E. Gurarie, R.W. Zabel. 2005. Mean free-path length theory of
predator-prey interactions: Application to juvenile salmon migration. Ecological
Modelling 186(2): 196-211.

Gurarie, E., R. Andrews and K.L. Laidre. Identifying behavioral switches in gappy
animal movement data. Ecological Modeling. In preparation.

Gurarie, E. Incorporating random movements into predictions of encounter rates.
Journal of Theoretical Biology. In preparation.
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Laidere, K.L., R.J. Jameson, E. Gurarie, S.J. Jeffries, H. Allen. Spatial habitat
use patterns of sea otters in coastal Washington. Journal of Mammalogy. In
preparation.

Owen Hamel, Ph.D.

Hamel, O.S. 2005. Immunosuppression in progeny of Chinook salmon infected
with Renibacterium salmoninarum: re-analysis of a brood stock segregation
experiment. Diseases of Aquatic Organisms 65:29-41.

Piner, K.R., Hamel, O.S., Menkel, J.L., Wallace, J.R., and Hutchinson, C.E.
2005. Age validation of canary rockfish (Sebastes pinniger) from off the Oregon
coast (USA) using the bomb radiocarbon method. Can J. Fish Aquat. Sci. 62:1060-
1066.

Salinger, D.H., J.J. Anderson and O.S. Hamel. 2003. A parameter estimation
routine for the vitality-based survival model. Ecological Modelling 166:287-294.

Hamel, O.S. and J.J. Anderson. 2002. Relationship between antigen
concentration and bacterial load in pacific salmon with bacterial kidney disease.
Diseases of Aquatic Organisms 51:85-92.

Guillermo Herrera, M.S.

Saang-Yoon Hyun, Ph.D.

Hyun, S. K.W. Myers, and A. Talbot. 2007. Year-to-year variability in productivity
of the Columbia River Hanford Reach fall Chinook salmon (Oncorhynchus
tshawytscha). Fish. Oceanography 16:4, 350-362.

Norris, J. G., S. Hyun, and J.J. Anderson. 2000. Ocean distribution of Columbia
River Upriver Bright Fall Chinook salmon stock. N. Pac. Anadr. Fish Comm. Bull. 2:
221-232.

Hyun, S., R. Hilborn, J.J. Anderson, and B. Ernst. 2005. A statistical model for in-
season forecasts of sockeye salmon (Oncorhynchus nerka) returns to the Bristol
Bay districts of Alaska. Can J. Fish Aquat. Sci. 62: 1665-1680.

Hyun, S. 2002. Inseason forecast of sockeye salmon return timing to Bristol Bay,

Alaska.
J. Korean Soc. Fish Res. 5:41-51.

Michael Keim, Ph.D.
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Maureen Kennedy, Ph.D.

Kennedy MC, Ford ED, Singleton P, Finney M, Agee JK. (2008) Informed multi-
objective decision-making in environmental management using Pareto optimality.
Journal of Applied Ecology. 45(1):181.

Lehmkuhl J, Kennedy M, Ford ED, Singleton PH, Gaines WL, Lind RL. (2007).
Seeing the forest for the fuel: Integrating ecological values and fuels
management. Forest Ecology and Management. 246: 73-80.

Ishii HT, Ford ED, Kennedy MC. (2007). Physiological and ecological
implications of adaptive reiteration as a mechanism for crown maintenance and
longevity. Tree Physiology. 27:455—-462.

Kennedy MC, Ford ED, Ishii H. (2004). Model analysis of the importance of
reiteration for branch longevity in Pseudotsuga menziesii compared with Abies
grandis. Canadian Journal of Botany. 82: 892-909.

Martin Liermann, Ph.D.

Liermann, M., A. Steel, M. Rosing, P. Guttorp. 2004. Random denominators and
the analysis of ratio data. Environmental and Ecological Statistics, 11:55-71.

Roni, P., M. Liermann, A. Steel. 2003. Methods for monitoring salmonid and
responses of other fishes to in-stream restoration. Pp. 318-339 in Montgomery,
D. R., D. Bolton, D. B. Booth. (Eds.) Restoration of Puget Sound Rivers. University
of Washington Press, Seattle.

Liermann, M., R. Hilborn. 2001. Depensation: evidence, models and implications.
Fish and Fisheries, 2:33-58.

Hilborn, R., M. Liermann. 1998. Standing on the shoulders of. giants: learning
from experience. Rev. Fish Biol. Fisheries, 8:273-283.

Liermann, M., R. Hilborn. 1997. Depensation in fish stocks: a hierarchic Bayesian
meta-analysis. Can. J. Fish. Aquat. Sci. 54:1976-1984.

Alan Lowther, Ph.D.

A.B. Lowther and J.R. Skalski. 1998. A multinomial likelihood model for
estimating survival probabilities and overwintering for fall chinook salmon using
release-recapture methods. JABES 3:223-236.
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Susan Lubetkin, Ph.D.

Lubetkin, S. C., Zeh, J. E., Rosa, C., and George, J. C. 2008. Age estimation for
young bowhead whales (Balaena mysticetus) using annual baleen growth
increments. Can. J. Zool. 86: 525-538

Lubetkin, S. C. and Simenstad, C. A. 2004. Two multi-source mixing models
using conservative tracers to estimate food web sources and pathways. Journal
of Applied Ecology 41: 996-1008.

Schindler, D. E. and Lubetkin, S. C. 2004. Using stable isotopes to quantify
material transport through food webs. Pp. 25-42 in Gary A. Polis, Mary E. Power,
and Gary R. Huxel, eds., Food Webs at the Landscape Level. University of Chicago
Press.

Schindler, D.E., Chang, G. C., Lubetkin, S. C., Abella, S. E. B., and Edmondson,
W. T. 2002. Rarity and functional importance in a phytoplankton community. Pp.
206-220 in Peter Kareiva and Simon A. Levin, eds., The Importance of Species.
Princeton University Press.

Timothy Miller, Ph.D.

Miller, T. J., Skalski, J. R. and lanelli, J. N. 2007. Optimizing a stratified sampling
design when faced with multiple objectives. ICES Journal of Marine Science 64: 97-
109.

Miller, T. J. and Skalski, J. R. 2006. Estimation of seabird bycatch for North
Pacific longline vessels using design- and model-based methods. Canadian
Journal of Fisheries and Aquatic Sciences 63: 1878-1889.

Miller, T. J. and Skalski, J. R. 2006. Integrating design- and model-based

inference to estimate length and age composition in North Pacific longline
catches. Canadian Journal of Fisheries and Aquatic Sciences 63: 1092-1114.

Joel Rice, M.S.

J.S. Rice and V. F. Gallucci. “Statistical Evaluation of Ageing Error for Spiny
Dogfish.” Transactions of the American Fisheries Journal Special Edition (In
Review).

L. B. Hulbert, A. M. Aires-da-Silva, V. F. Gallucci and J. S. Rice. “Seasonal
foraging movements and migratory patterns of female Lamna ditropis tagged in
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Prince William Sound, Alaska” Journal of Fish Biology. Volume 67 Page 490 -
August 2005

Michael Rosing, M.S.

Liermann, M., A. Steel, M. Rosing, P. Guttorp. 2004. Random denominators and
the analysis of ratio data. Environmental and Ecological Statistics, 11: 55-71.

Kris Ryding, Ph.D.

Skalski, J.R., J.J. Millspaugh, K.E. Ryding. 2008. Effects of asymptotic and
maximum age estimates on calculated rates of population change. Ecological
Modelling 212 (3-4):528-535.

Ryding, K. E., J. J. Millspaugh, and J. R. Skalski. 2007. Using time series to
estimate the finite rate of population. Journal of Wildlife Management 71(1):202-
207.

Skalski, J. R., J. J. Millspaugh, and K. E. Ryding. 2006. The impact of hunter
postseason survey design on harvest estimation. Wildlife Society Bulletin 34:329-
337.

Dillingham, P.W., J. R. Skalski, K. E. Ryding. 2006. Fine geographic scale
interactions between Steller sea lion abundance and trends of local fisheries.
Canadian Journal of Fisheries and Aquatic Sciences. 63: 107-119.

Skalski, J.R., K. Ryding, J. Millspaugh. 2005. Wildlife Demography: Analysis of Sex,
Age, and Count Data. Elsevier Academic Press, Burlington, MA.

Ryding, K. E., and J. R. Skalski. 1999. Multivariate regression relationships
between ocean conditions and early marine survival of coho salmon

(Oncorhynchus kisutch). Canadian Journal of Fisheries and Aquatic Sciences 56:2374-
2384.

Mariabeth Silkey, M.S.

D. Billheimer, T. Cardoso, E. Freeman, P. Guttorp, H. Ko, and M. Silkey. 1997.
Natural variability of benthic species composition in the Delaware Bay.
Environmental and Ecological Statistics. 4(1): 107-114.

Emily Silverman, Ph.D.
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Silverman, E.D., R.R. Veit, and G.A. Nevitt. 2004. Nearest neighbors as foraging
cues: Information transfer in a patchy environment. Marine Ecology Progress Series
277:25-35.

Silverman, E.D. 2004. A group movement model for waterfowl aggregation.
Ecological Modeling 175:411-424.

Kot, M., E. Silverman, C.A. Berg. 2003. Zipf's law and the diversity of biology
newsgroups. Scientometrics 56(2):247-257.

Silverman, E.D., M. Kot, E. Thompson. 2001. Testing a simple stochastic model
for the dynamics of waterfowl aggregations. Oecologia 128(4):608-617.

Silverman, E.D. and R.R. Veit. 2001. Associations among Antarctic seabirds in
mixed-species feeding flocks. Ibis 143:51-62.

E.D. Silverman, R. R. Veit. 2000. Associations among Antarctic seabirds in
mixed-species feeding flocks. Ibis 143(1):51-62.

Silverman, E., M. Kot. 2000. Rate estimation for a simple movement model.
Bulletin of Mathematical Biology 62(2): 351-375.

E. Ashley Steel, Ph.D.

Liermann, M., E.A. Steel, M. Rosing, and P. Guttorp. 2004. Random
denominators and the analysis of ratio data. Journal of Environmental and
Ecological Statistics 11:55-71.

Steel, E.A., B.E. Feist, D. Jensen, G.R. Pess, M. Sheer, J. Brauner, and R.E.
Bilby. 2004. Landscape models to understand steelhead (Oncorhynchus mykiss)
distribution and help prioritize barrier removals in the Willamette basin, Or, U.S.A.
Canadian Journal of Fisheries and Aquatic Sciences 61:999-1011.

Steel, E.A., K.A. Kelsey, J. Morita. 2004. The truth about science: A middle
school curriculum teaching the scientific method. Journal for Environmental and
Ecological Statistics 11:21-29.

Feist, B.E., E.A. Steel, G.R. Pess, and R.E. Bilby. 2003. The influence of scale
on salmon habitat restoration priorities. Animal Conservation 6:271-282.

Pess, G.R., D.R. Montgomery, R.E. Bilby, E.A. Steel, B.E. Feist, and H.M.
Greenburg. 2002. Correlation of landscape characteristics and land use on coho
salmon (Onchorhynchus kisutch) abundance, Snohomish river, Washington
State, U.S.A.

Can. J. Fish. Aquat. Sci. 59:613-623.
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Steel, E.A., P. Guttorp, J.J. Anderson, and D.C. Caccia. 2001. Modeling juvenile
salmon migration using a simple Markov chain. Journal of Agricultural, Biological,
and Environmental Statistics 6:80-88.

Steel, E.A., R.J. Naiman, and S.D. West. 1999. Use of woody debris piles by
birds and small mammals in a riparian corridor. Northwest Science 73:19-26.

Naiman, R.J., T.J. Beechie, L.E. Benda, D.R. Berg, P.A. Bisson, L.H.
MacDonald, M.D. O’Connor, P.L. Olsen and E.A. Steel. 1993. Fundamental
elements of ecologically healthy watersheds in the Pacific Northwest coastal
ecoregion. In: R.J. Naiman and J.R. Sedell, editors. New Perspectives for
Watershed Management. Springer-Verlag, New York.

Abran Steel-Feldman, M.S. (Deceased)

Steele-Feldman, A. and J. J. Anderson (in review). Simple learning models can illuminate
biased results from titration experiments. Journal of Mathematical Psychology.

lan Taylor, Ph.D.

Taylor, I.G. and Gallucci, V.F. 2009. Unconfounding the effects of climate and
densitydependence using 60 years of data on spiny dogfish. Can. J. Fish. Aquat.
Sci. 66: 351-366.

Taylor, I.G., Bargmann, G., Lippert, G., Gallucci V.F. 2009. Movement patterns of
spiny dogfish historical tagging experiments in Washington State. In Biology,
Management & Fisheries of Spiny Dogflish. American Fisheries Society. In press.

Gallucci, V. F., R. Foy, S. O’Brian, A. Silva, N. Vega, H. Nesse, |. Taylor, B. Langseth, K.
Goldman. 2008. Oophagy in Salmon shark (Lamna ditropis) reproduction with
observations on embryonic development. J. of Fish Biology: 73: 732-739.

Gallucci, V.F., Taylor, I.G., and Erzini, K. 2006. Conservation and Management

of Exploited Shark Populations Based on Reproductive Value. Can. J. Fish. Aquat.
Sci. 63: 931-942.

Rod Towell, M.S.

Ward, E. J., R. Hilborn, R. G. Towell, and L. Gerber. 2007. A state-space mixture
approach for estimating catastrophic events in time series data. Can. J. Fish. Aquat.
Sci. 64:899-910.
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Marianne Turley, Ph.D.

Nicci Vega, M.S.

Gallucci, V. F., R. Foy, S. O'Brian, A. Silva, N. Vega, H. Nesse, |. Taylor, B. Langseth,

Goldman. 2008. Oophagy in Salmon shark (Lamna ditropis) reproduction with
observations on embryonic development. J. of Fish Biology 73: 732-739.

17 CURRENT QERM STUDENTS:
Elizabeth Atwood

Chloe Bracis

Eileen Burns

Marta Danielsdottir

Danielsdottir, M.G., M.T. Brett, and G.B. Arhonditsis.2007. Phytoplankton food
quality control of planktonic food web processes. Hydrobiologia, 589:29-41.

Dawn Dougherty

Tommy Garrison

Chris Gast

Aditya Khanna

Ting Li, M.S. (pursuing QERM Ph.D.)

Anderson, J. J., M. C. Gildea, D. W. Williams, and T. Li. 2008. Linking growth,
survival and heterogeneity through vitality. American Naturalist 171: E20-E43.

Bert Loosmore, M.S. (pursuing QERM Ph.D.)

K.

26



Loosmore, N. B. and Ford, E.D. 2006. Statistical Inference using the G or K Point
Pattern Spatial Statistics. Ecology 87: 1925-1931.

Derek McClure, M.S. (pursuing QERM Ph.D.)

Hans Nesse

Gallucci, V.F., Foy, R.J., O'Brien, S.M., Aires-da-Silva, A. Nesse, H., Langseth,
B., Vega, N., Taylor, I., Goldman, K.J. 2008. Information from a pregnant salmon
shark Lamna ditropsis in the eastern North Pacific with observations on
oophagous reproduction. Journal of Fish Biology 73:732-739.

Amber Parsons

Kevin See, M.S. (pursuing QERM Ph.D.)
Manuscript submitted to Biological Invasions.
Rishi Sharma, M.S., Ph.C.

Sharma, R., A.B. Cooper, and R. Hilborn. 2005 A quantitative framework for the
analysis of habitat and hatchery practices on Pacific salmon. Ecological Modelling
183:231-250.

Sharma, R. and R. Hilborn. 2001. Empirical relationships between watershed
characteristics and coho salmon (Oncorhynchus kisutch) smolt abundance in 14
western Washington streams. Canadian Journal of Fisheries and Aquatic Sciences
58:1453-1463.

Ingrid Spies

K.M. Cunningham, M. F. Canino, I.B. Spies, and L. Hauser. 2009. Genetic
isolation by distance and localized fjord population structure in Pacific cod (Gadus
macrocphalus): limited effective dispersal in the northeastern Pacific Ocean.
Canadian Journal of Fisheries and Aquatic Sciences, 66(1): 153-166.

Motoki Wu
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