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Executive Summary

	 In the Magnuson-Stevens Fishery Conserva-
tion and Management Reauthorization Act of 
2006, the United States Congress directed a study 
be conducted on the shortage in the number of 
individuals with post-baccalaureate degrees who 
have the ability to conduct high-quality scientific 
research in fisheries stock assessment and related 
fields (P.L. 109-479, sec. 217). To accomplish this, 
two independent studies were conducted—one to 
estimate the demand for stock assessment scien-
tists and one to estimate the supply. This report 
presents the results of both studies.

	 Results from the demand study indicate that 
the market for stock assessment scientists is in-
creasing. This is primarily due to the increased 
mandates requiring the skills of stock assessment 
scientists established under the reauthorized 
Magnuson-Stevens Fishery Conservation and 
Management Act. The minimum number of 
new stock assessment scientists (individuals who 
have the ability to conduct high-quality scientific 
research in stock assessment, fishery population 
dynamics, and related fields) needed is estimated 
to be a minimum of 18–34 per year, over the next 
10 years or 180–340 nationwide, cumulative. The 
actual number is likely to be higher for a number 
of reasons discussed in the report.

	 Results from the supply study indicate that the 
supply of stock assessment scientists currently 
being produced by all quantitative fishery ser-
vice programs nationally is severely limited due 
to insufficient numbers of faculty and graduate 
students in the discipline, among other reasons. 
Insufficient and inconsistent funding for aca-
demic scientists and dissertation research is the 
proximal cause of the shortage. It is estimated that 

approximately 16 new qualified stock assessment 
scientists are being produced, on average, in the 
entire nation each year by all U.S. institutions of 
higher education. 

	 Comparing results of the two studies indicates 
an overall shortage of at least 2–18 qualified stock 
assessment scientists per year or 20–180 cumula-
tive, over the next decade, with the requirement 
tending toward the higher number. Potential 
retirements of highly experienced current staff 
will be substantial in the upcoming decade, which 
will result in declining expertise even if individu-
als are replaced. Thus there is an urgent need to 
hire new stock assessment scientists as soon as 
possible.

	 NOAA’s National Marine Fisheries Service 
(NMFS), aware of the shortage of stock as-
sessment scientists, has established a number 
of programs aimed at increasing the supply of 
individuals entering careers in the discipline. 
These programs are designed to address many of 
the causes of the shortage identified in the sup-
ply study and these programs are training indi-
viduals that are successfully transitive into NMFS 
positions. At the scale currently implemented, 
however, the programs in place are insufficient 
to mitigate the looming shortage. Without these 
programs, the shortage would be even greater. 

	 Increasing the number of graduate students 
studying stock assessment must be a major com-
ponent of any strategy to increase the supply of 
stock assessment scientists. To accomplish this, 
funding must be increased. The President’s 2009 
budget includes an additional $1 million to ac-
complish this. 

EXECUTIVE  SUMMARY
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Executive Summary

	 As the leading employer of stock assessment 
scientists, the burden of reducing the shortage 
of stock assessment scientists largely lies with 
NMFS. The agency is now experiencing a “perfect 
storm” involving a large number of stock assess-
ment scientist retirements, an increasing work-
load mandated by the reauthorized Magnuson-
Stevens Act, and a decreasing supply of incoming 
stock assessment scientists. Producing additional 
stock assessment scientists requires time, time to 

find promising students and time to train them 
adequately. The new mandates under the reau-
thorized Magnuson-Stevens Act do not allow for 
delays, which means that efforts to increase the 
supply must begin immediately.  

	 Institutions of higher education and the pri-
vate sector can take a number of actions to share 
the responsibilities required to eliminate the 
shortage.    
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heads who felt their program did not have the 
necessary resources, most indicated through 
their open-ended comments (Appendix C) that 
this was a result of a lack of faculty in population 
dynamics or stock assessment.  

3.3.3  Current Fisheries Student Enrollment 
and Graduation Numbers

	 Department heads from fisheries science 
programs (n = 42) reported they housed an av-
erage of 22.4 graduate students (13.9 Master of 
Science and 8.5 Doctor of Philosophy students) 
in 2006-07. A plurality (47.7 percent; n = 20) of 
department heads felt that enrollment would 
“stay the same” in the next 5 years, while 45.2 
percent (n = 19) felt enrollment would increase, 
and only 7.1 percent (n = 3) believed enrollment 
would decrease. In open-ended comments, many 
of the department heads expressed that the an-
ticipated growth in their faculty would create 
increases in the number of graduate students, 
although not necessarily in the area of fisheries 
population dynamics (Appendix D). Responding 
institutions (n = 7) using the 03.0301 “Fishing 
and Fisheries Science and Management” CIP 
code reported a current average of 36.4 graduate 
students in their programs. Extrapolating to all 
11 institutions using that CIP code, we estimated 
that these institutions currently house about 400 
graduate students. Responding institutions (n = 
36) who use other CIP codes indicated they cur-
rently had an average of 19.4 graduate students, 
or 53.3 percent of those reporting in the 03.0301 
CIP code. Extrapolating to the 64 institutions 
not using the 03.0301 CIP code, we estimated 
that these programs currently house about 1,242 
graduate students. Collectively, we estimate that 
there are currently about 1,642 graduate students 
attending U.S. Institutions of Higher Learning 
as part of a fisheries science program. Overall, 
department heads indicated that 33.2 percent of 
their graduate students conducted population 
dynamics research as part of their program of 
study. Thus, we estimate that about 545 gradu-
ate students in the United States are currently 
emphasizing population dynamics, as defined by 

individual department heads, as part of their the-
sis or dissertation research. Most (73.8 percent; 
n = 31) department heads felt that the percent-
age of graduate students conducting population 
dynamics research had “stayed the same” over 
recent years, while 9.5 percent (n = 4) felt it had 
“decreased” and 16.7 percent (n = 7) felt it had 
“increased” over recent years.

	 Since 1986, the 11 institutions using the 
03.0301 CIP code awarded an annual average 
of 111.5 (range = 86 to 160) post-baccalaureate 
degrees in “Fishing or Fisheries Science and 
Management,” or about 10.1 per institution an-
nually (Section 3.6.1). With institutions that do 
not use the 03.0301 CIP code only averaging 53.3 
percent the number of graduate students as those 
reporting in the 03.0301 CIP code, we assumed 

University students at the Living Marine Resources 
Cooperative Science Center in a fisheries labora-
tory working on life-history studies of fishes.
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they would produce only 53.3 percent of the 
graduates as well. Thus, we estimate that about 5.4 
graduate students on average are awarded post-
baccalaureate degrees annually at institutions 
using another CIP code. Extrapolating to the 64 
institutions not using the 03.0301 CIP code, we 
estimated they annually produce a total of 346 
graduates. Collectively, we estimated that about 
458 post-baccalaureate degrees in fisheries sci-
ence are awarded to individuals annually in the 
United States by institutions with fisheries science 
programs.

	 When we asked department heads their suc-
cess in recruiting Master of Science and Doctor 
of Philosophy students into their programs, 66.7 
percent felt they were “very” or “extremely suc-
cessful” in recruiting Master of Science students, 
and 50.0 percent felt the same for Doctor of Phi-
losophy students (Section 3.7.2). However, only 
45 percent and 38.4 percent of department heads 
indicated that they were successful in recruiting 
Master of Science and Doctor of Philosophy 
students, respectively, who were capable of con-
ducting population dynamics research.

3.3.4  Quality of First-Semester Master of 
Science Students

	 When we asked department heads to rate the 
aptitude and ability of their recent first-semester 
fisheries graduate students in 12 skill areas related 
to graduate student success, incoming students 
were rated strongest in their ability in verbal 
communication skills, aptitude in fish biology 
and ecology, and their ability to think critically 
(Section 3.7.3). Most (> 50 percent) felt students 
were “adequate,” “strong,” or “very strong” in 
all areas except “aptitude in modeling” (Section 
3.7.3); 61 percent of department heads felt their 
students were “weak” or “very weak” in modeling. 
Additionally, 41.5 percent of department heads 
felt their incoming Master of Science students 
were “weak” or “very weak” in terms of “aptitude 
in population dynamics,” and 28.8 percent felt the 
same for entering students’ “aptitude in statistics.” 
Department heads felt that less than 20 percent 

of incoming graduate students were “weak” or 
“very weak” in all other aptitudes and abilities. 
Nevertheless, despite indicating some weaknesses 
of incoming graduate students, most department 
heads (> 85 percent) felt the quality of incoming 
students had “stayed the same” or “increased” 
compared to incoming students in the past 
decade (Section 3.7.4). “Aptitude in population 
dynamics” was the only skill area that exhibited 
a larger percentage decrease than increase over 
the past decade. 

3.3.5  Courses and “Essential Courses” Taken 
by Graduate Students

	 When we asked department heads to indicate 
courses offered at their institution and the per-
centage of graduate students taking those courses, 
results indicated that current students are taking 
a myriad of courses as part of their program of 
study (Section 3.7.5). Introduction to Statistics, 
Fisheries Management, Regression, Ichthyology, 
Population Dynamics, Limnology, Fish Ecology, 
Multivariate Statistics, Non-parametric Statistics, 
Fish Biology, and GIS and/or Remote Sensing 
were the top 11 courses, taken by 30 percent or 
more of all current fisheries graduate students at 
U.S. Institutions of Higher Learning. Neverthe-
less, only three of these courses—Population 
Dynamics, Fish Ecology, and Multivariate Sta-
tistics—were part of the “essential curriculum” 
identified by the NMFS Science Centers. 

	 Of the nine graduate courses in the “essential 
curriculum”, Fisheries or Natural Resources Com-
puter Programming had the lowest enrollment, 
with only 3.5 percent of the fisheries graduate stu-
dents taking the course. In order to take all nine 
of the essential courses, students would have to be 
enrolled in computer programming. Therefore, a 
maximum of 3.5 percent of the fisheries graduate 
students could be taking all nine of the courses. 
Assuming that there are about 458 students 
graduating with post-baccalaureate degrees, and 
estimating that 3.5 percent of the students take 
all nine courses, we estimate that 16 graduate 
students per year are currently being produced 
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nationally who have taken the nine courses 
deemed essential by the NMFS Science Centers 
for a newly hired stock assessment scientist to be 
effective in his/her position. The small number of 
current graduate students taking courses in the 
“essential curriculum” is likely, in part, a result 
of many institutions not offering the courses 
(Section 3.7.6). Only three of the responding 
department heads indicated all nine courses were 
offered at their university, and 51 percent (n = 22) 
indicated they only offered between one and four 
of the courses at their institution. 

3.4  Discussion

	 Based on the small percentage of fisheries 
programs at U.S. Institutions of Higher Learning 
offering all nine courses in the “essential curricu-
lum,” and the corresponding low number (esti-
mated to be 16) of post-baccalaureate students 
with the potential to be graduating each year 
with the necessary coursework to conduct stock 
assessment work, it appears there is a shortage 
of fisheries students with the ideal training for 
federal fisheries agencies. Further, not all gradu-
ate students enrolled at an institution offering all 
nine courses will take them. For example, each 
student taking computer programming can take 
any combination of the 32 courses presented 
among others. Additionally, not all programs 
require their students to take that many courses, 
preferring instead that they focus more on their 
research. Because of these factors it is likely that 
the number of graduates who have taken the “es-
sential curriculum” is well below what is needed 
by the federal government and other employ-
ers. 

	 Whereas the number of current graduate stu-
dents currently focusing on population dynamics 
as part of their thesis or dissertation research 
(estimated to be 545) makes the estimated num-
ber of students qualified to conduct stock assess-
ments appear low, it is important to distinguish 
between population dynamics research (e.g. 
tagging studies, mark-recapture work, electro-
shocking/pound-netting, estimating mortality, 

age and growth) and the rigorous mathematical 
modeling associated with stock assessments. 
Specifically, not all students studying population 
dynamics go beyond the biological requisites of 
their respective study and incorporate their find-
ings into stock assessment models. Confounding 
this, even if the number of qualified graduates was 
greater than estimated, many of those who are 
qualified to conduct stock assessments will enter 
the academic profession as faculty, postdoctoral 
researchers, and research associates; begin work 
for a state fisheries agency or in the private sec-
tor; or are international students who will take 
their skills back to their home country (non-U.S. 
citizens cannot be employed by the Federal Gov-
ernment, except through contract).

	 The underlying causes for this indicated short-
age are varied and involve various components 
of the academic process and federal funding 
agencies. In open-ended comments provided 
by administrators on what institutions and the 
U.S. Congress could do to correct a perceived 
shortfall (Appendices E and F), many pointed 
to the lack of faculty and lack of funding in this 
area from the Federal Government. This short-
age can lead to numerous secondary problems 
including non-quantitative programs of study, 
and the perception among students that research 

             

Graduate students studying fisheries popula-
tion dynamics at Virginia Tech.
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in this area is unimportant. Department heads 
also indicated the de-emphasis of quantitative 
courses at the undergraduate level as a hindrance 
to producing future stock assessment scientists. 
From an economic perspective, a shortage in a 
labor market exists when there is excess demand 
for labor. Over time, a shortage will be bid away as 
compensation rises. Employers who wish to hire 
workers will offer higher compensation. With the 
higher compensation, additional employees will 
offer their services. With increasing employees 
and fewer employers seeking employees at the 
higher compensation, the shortage will be bid 
away. The only way a persistent shortage will ex-
ist is if compensation is not flexible upwards or if 
there are other labor market rigidities (Mankiw 
2007). 

	 The results of this survey provide some clues 
about these additional labor market rigidities. 
First, there are likely some barriers on the sup-
ply side of the market. Graduate programs are 
increasingly recruiting from a pool of students 
who are underprepared for graduate school and 
the statistical and modeling rigor of population 
dynamics and stock assessment. Students with a 
lack of mathematical training will be discouraged 
when faced with the daunting challenge of the 
quantitative courses necessary for stock assess-
ment training. This is a limitation to the supply 
side of the market. It is unclear from the results 
of this survey whether additional incentives 
provided to graduate students, such as research 
support, would increase the number of popula-
tion dynamics researchers trained in graduate 
programs. On the demand side of the market, 
there may be institutional rigidities that limit 
employers’ ability to increase compensation offers 
when faced with a shortage. Much of the demand 
for fisheries scientists is in the public sector where 
the federal and state governments have pay scales 
and other employment restrictions. Relaxation 
of these restrictions might lead to higher salaries 
and incentive for graduate students to pursue 
training in population dynamics and stock as-
sessment. 

	 Despite the bleak prognosis alluded to above, 
qualified students likely exist or are trainable to 
work in this area. Many fisheries science gradu-
ate students probably have some of the courses 
desired by the Federal Government, as well as 
other related courses. Further, it is important to 
understand that there are alternate mechanisms 
available for students to learn the material con-
tained within the “essential curriculum” outside 
of a classroom. Many students learn through 
hands-on graduate research assistantships, and 
undergraduate students can gain knowledge 
through internship opportunities with profes-
sionals who know the material and how it is ap-
plied. We also know that graduate students must 
be capable of learning material independently 
and spend much of their time doing so. At this 
point in their careers, they cannot expect to learn 
everything needed in the classroom. For this 
reason, we would expect the number of students 
who know the material contained in the essential 
curriculum to be higher than purely the number 
who have taken formal essential courses. Further, 
some recent Ph.D. recipients may have taken 
some of the “essential curriculum” elsewhere as 
part of their Master of Science program. How-
ever, quantifying that information would have 
required having a record of graduate courses 
completed by each recent Ph.D. recipient in the 
United States, which was well beyond the scope 
of this study.

	 In an international workshop convened in 
2001, leaders in government, industry, academia, 
and NGOs developed eight consensus strategies 
and recommendations significant to development 
of training capacity for future fisheries profession-
als at international, national, and regional scales 
(Jodice et al. 2002). Those strategies included 
identifying the gaps between those supplying and 
demanding management training. Our survey 
and report constitute an important contribution 
toward that goal for meeting the demand for 
quantitative fisheries scientists by Institutions of 
Higher Learning in the United States. Now that 
some of the gaps have been identified, future chal-
lenges will involve elucidating a more in-depth 
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             understanding of the reasons and mechanisms 
for the imbalance and developing strategies to 
mitigate that condition. 

	 In addition to graduate students being in-
formed by administrators upon enrollment as to 
the career potential as a stock assessment scien-
tist if they were to take a quantitatively oriented 
program, open-ended comments provided by de-
partment heads (Appendices E and F) indicated 
numerous suggestions for increasing graduates 
in this area. Along with increased funding to 
support faculty, research, and students, other sug-
gestions included bolstering math and statistics 
courses in undergraduate curricula, recruiting 
students from mathematics or statistics programs 
who may have a career interest in fisheries or 
natural resources or developing joint degree 
programs, and doing a better job at identifying 
qualified students as early as possible (especially 
in undergraduate programs) and getting them 
into quantitatively oriented degree programs.  
Also, more undergraduate and graduate intern-
ships with federal stock assessment scientists 
were suggested by department heads. This, along 
with possible increases in funding and curricu-
lum changes, may help to increase the number 
of institutions where population dynamics and 
stock assessment education is viewed as a high 
priority. A 1991 survey of state fish and wildlife 
agency employees revealed a strong correlation 
between education and the perception of a sub-
ject’s importance, suggesting that universities 
are able to influence the direction of the fisheries 
profession considerably (Adelman et al. 1994).

	 Creative partnerships should be developed 
that capitalize on the close ties between universi-
ties and federal fisheries management agencies, 
including NOAA and the U.S. Geological Sur-
vey. Additionally, as customers of Institutions 
of Higher Learning, NOAA and other federal 
fisheries agencies need to make their academic 
needs known and work with the institutions to 
make sure essential courses are offered at each 
institution with a fisheries program—marine or 
inland.  Nevertheless, whereas population dy-

namics in inland and marine fisheries may share 
some common characteristics (e.g., estimating 
mortality, age and growth, age at maturity), stock 
assessments may not. Inland fisheries scientists 
often estimate abundance in specific lakes using 
either CPUE (block netting or creel surveys) or 
tagging studies (invariably closed assumption 
versus the open assumption used in most marine 
fisheries). This may be to regulate the fisheries 
via length limits and bag limits, or to estimate 
stocking densities. However, other than large 
lake and river systems (i.e., the Great Lakes), 
these scientists typically do not use stock assess-
ment methods common to marine fisheries. As 
suggested by one department head, institutions 
need to work creatively to “engage NOAA/NMFS 
and other agency scientists as courtesy faculty 
and graduate committee members,” and/or offer 
marine fisheries stock assessment workshops for 
faculty at primarily inland fisheries programs. 

	 Whereas the U.S. Department of Education 
has devised a comprehensive taxonomic scheme 

A NMFS stock-assessment scientist teaching an 
undergraduate student from the University of 
Florida how to assess the status of bluefin tuna 
populations using a computer application.

Ph
ot

o:
 V

irg
in

ia
 Te

ch

Chapter Three



31

(CIP codes) for institutions to report graduates 
in as fine a detail as possible, many institutions 
with fisheries science programs report their 
graduating fisheries students in a non-fisheries 
CIP code. Based on conversations with depart-
ment heads, it appears each institution has its own 
reason for reporting fisheries graduates where 
they do. For example, some fisheries programs 
developed within an existing forestry, wildlife, or 
marine sciences program, and those CIP codes 
are used based on precedent. Others report their 
fisheries students under a “natural resources” 
CIP code that allows the university to promote 
their broader strengths. Regardless, the ability 
of institutions to decide what CIP codes they 
report for their graduates defeats the intent of the 
Department of Education’s taxonomic scheme to 
accurately track fields of study, at least in this case. 
What at first appeared to be a simple request from 
the U.S. Congress—to document the number of 
fisheries science graduates produced annually—
turned into a month-long “fishing expedition” 
just to identify probable institutions with fisheries 
science programs, let alone answer the questions 
posed by Congress. 

	 Institutions that do not report fisheries 
students using the CIP code for fisheries may 
unknowingly be putting themselves at a competi-
tive disadvantage in student recruitment efforts, 
and possibly are affecting nationwide fisheries 
student recruitment. Through the course of our 
internet searches for fisheries programs, it be-
came apparent that the 11 institutions using the 
fisheries CIP code were consistently identified 
more than others on various commercial and 
federal career and degree-related websites. It 
appears that many of these services use the CIP 
codes to direct students with interests in fisheries 
to appropriate institutions. Also, having only 11 
institutions nationwide being identified as hav-
ing fisheries programs in many searches, some 
college-bound students may get the impression 
the field is smaller or more specialized than it is, 
is not available in their state, and is either very 
competitive or, worse, not important. Institutions 
of Higher Learning and the Federal Government 

must work cooperatively to further the fisheries 
science profession as a viable career option if they 
expect programs to prosper and vacancies to be 
filled in the future.

	 We assert that the results of this survey are 
as accurate as possible given the limitations and 
challenges described above. The results presented 
herein, quantitative and otherwise, depended 
upon the diligence of respective department 
heads to compile the best data available and to 
report their perceptions related to subjective 
questions to most accurately represent the condi-
tion at their institution. Further complicating the 
survey environment is that, in some universities, 
the fisheries program and its faculty and students 
may be located among multiple departments or 
other administrative units. However, while com-
plications in obtaining results and minor incon-
sistencies in them may exist, the overall trends 
revealed are consistent and suggest that there are 
low numbers of quantitatively educated fisheries 
graduates with sufficient training to fill employ-
ment needs in stock assessment positions.
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3.6  Figures

3.6.1  Figure 1. Post-Baccalaureate Degrees Conferred

	 Post-baccalaureate degrees conferred in “Fishing and Fisheries Science & Management” (CIP code 
03.0301) by degree-granting institutions: United States, academic years 1986–87 through 2004–05 
(n = 11). Data come from the U.S. Department of Education, Institute of Educational Sciences, Na-
tional Center for Education Statistics, Integrated Postsecondary Education Data System (IPEDS), 
1986–87 through 2004–05, “Completions Survey” (IPEDS-C:87:99), and Fall 2000 through Fall 2005 
(Completions component).
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3.7  Tables

3.7.1  Table 1

Fisheries department heads (n = 43 a) responses to “If your department could hire two additional 
fisheries-related faculty members today, what areas of expertise would you most likely seek?” Ranked 
by the number of times mentioned.

Category Sub-category Number of times mentioned
Fish ecology

General fish ecology
Lower trophic levels

Freshwater fish ecology
Marine fish ecology

11
6
2
2
1

Population dynamics General
Marine fisheries

10
9
1

Human dimensions General human dimensions
Policy

9
8
1

Aquaculture
General aquaculture

Fish health/disease
Non-game aquaculture

9
5
3
1

Fisheries statistics 6

Fish physiology 6

Toxicology 5

Fisheries management  General fish management
Marine fish management

4
3
1

Modeling 3

Population genetics 3

Ichthyology 3

Economics 3

Marine conservation 2

Limnology 2

Fisheries extension 2

Water quality 2

Marine fisheries 2

Aquatic entomology 1

Invasive species 1

Acoustics 1

Fisheries oceanography 1

a n missing = 2
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3.7.2  Table 2

Fisheries department heads (n = 43) responses to “How successful are you at recruiting students into 
your Master of Science and Ph.D. program in general, and recruiting students capable of conducting 
population dynamics research?”
 

Item by Degree Not at all Slightly Moderately Very Extremely Mean b

Master of Science

Successful in recruiting M.S. 
students in general (n = 42) a 0.0 7.1 26.2 50.0 16.7 3.76

Successful in recruiting M.S. 
students capable of conducting 
population dynamics research 
(n = 40)

0.0 20.0 35.0 40.0 5.0 3.30

Ph.D. Level

Successful in recruiting Ph.D. 
students in general (n = 40) 2.5 10.0 37.5 40.0 10.0 3.45

Successful in recruiting Ph.D. 
students capable of conducting 
population dynamics research 
(n = 39)

2.6 20.5 38.5 33.3 5.1 3.18

a number missing for each item = 43 – sample size.
b  mean based on response format where 1 = “not at all successful”; 2 = “slightly successful”; 3 = “moderately successful”; 4 = “very successful”; 
	 5 = “extremely successful”.
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7  

Executive Summary: 
NRC 2000 Report 

	 Excerpted from the National Research Council 
(NRC) 2000 Report: Recruiting fishery scientists: 
Workshop on stock assessment and social science 
careers. Commission on Geosciences, Environ-
ment, and Resources. Ocean Studies Board. The 
National Academies Press. http://www.nap.edu/
catalog.php?record_id=10000

	 “The National Marine Fisheries Service 
(NMFS) employs many fishery scientists with 
diverse skills. The agency finds that the supply 
of fishery biologists is adequate to meet most of 
its demand. However, increasing demands on 
the agency to understand fish populations and 
the social and economic conditions in fishing 
communities have created a need for additional 
experts in the fields of fisheries stock assessment 
and social sciences.

	 NMFS has developed plans for meeting its 
anticipated staff needs in stock assessment and 
social sciences and asked the National Research 
Council (NRC) to convene a workshop to discuss 
the plans and suggest other actions the agency 
might take to ensure an adequate supply of ex-
perts in these fields. Approximately 30 individu-
als gathered in Woods Hole, Massachusetts on 
July 17, 2000 under the auspices of the NRC’s 
Ocean Studies Board to discuss NMFS’ plans. 
This document summarizes the presentations 
and discussions at that one-day workshop. No 
attempt was made to reach consensus among 
the participants; thus, the suggestions recorded 
in this summary represent the personal views of 
workshop participants, as summarized by NRC 
staff.

	 Information was presented by NMFS at the 
workshop about their need to hire additional 
individuals in stock assessment and social sci-

ences. NMFS proposed several actions to boost 
recruitment and retention of NMFS employees, 
including

developing targeted recruitment programs and •	
cooperative arrangements with universities;
enhancing continuing education opportunities •	
for NMFS employees;
increasing recruitment of individuals from •	
related fields;
increasing diversity; and•	
building capacity in minority-serving institu-•	
tions.

	 A number of bottlenecks, differing by institu-
tion, constrain enrollment in graduate schools. 
At the most basic level, some universities do not 
receive enough applications from individuals 
with relevant skills who can meet their entry 
requirements. In some cases, universities can-
not provide financial support at the beginning 
of a student’s graduate education, even though 
such support could be forthcoming later when 
the student possesses greater skills that could be 
applied to his or her advisor’s research projects. 
In other universities, both funding and qualified 
applicants are available, but either the number of 
faculty or the infrastructural support limit the 
expansion of fisheries education programs. For-
eign students often bring financial support with 
them and can surmount the other bottlenecks, 
but are ineligible for employment by NMFS and 
other federal agencies after graduation until they 
become permanent residents or U.S. citizens.

	 The supply and demand situation differs for 
stock assessment and social scientists. For stock 
assessment scientists, NMFS is the primary em-
ployer and demand is already large relative to 
the total supply. NMFS’ anticipated expansion 
in this area exceeds the present capacity of uni-
versity programs. On the other hand, NMFS is 
a minor employer of social scientists; thus, even 
relatively large changes in NMFS hiring decisions 
would add only a few slots and have a relatively 
small effect on the overall pool of social scientists 
available. NMFS’ anticipated expansion in this 



62

             

area could probably be accommodated with little 
difficulty. A caveat, however, is that relatively few 
social scientists focus on fisheries and thus would 
require some persuasion to enter the field and 
time to learn the nuances of fishery issues.

	 Some suggestions for reducing the total de-
mand for qualified scientists (including those at 
the Ph.D., Master’s, and Bachelor’s levels) may 
include 1) decreasing the regulatory requirements 
for fisheries; 2) managing more cautiously (e.g., 
setting lower total allowable catches) so that less 
information and analyses are needed; 3) develop-
ing and implementing management methods that 
require less stock assessment and social science 
advice; or 4) increasing technological capabili-
ties for performing analyses without increasing 
staff levels. Another way to reduce the demand 
for stock assessment and social scientists within 
NMFS—and possibly total demand—would be to 

contract out a greater percentage of stock assess-
ment and social science analyses to universities 
or private consultants.

	 However, most of the workshop discussions 
focused on ways to increase the supply of stock 
assessment and social scientists in the event that 
NMFS receives funding for its plans. Workshop 
participants considered both traditional and 
more innovative approaches. Traditional ap-
proaches included increasing the availability of 
graduate and post-doctoral fellowships, funding 
faculty positions in universities, sponsoring pro-
grams to reach undergraduates, placing NMFS 
employees in academic institutions, and dissemi-
nating information about career and employment 
opportunities more broadly. NMFS already is 
using many of these approaches and has made 
progress in targeted graduate fellowships for 
stock assessment science and fisheries econom-
ics, and in offering NRC and other post-doctoral 
fellowships to bring new individuals into NMFS 
laboratories. Many participants felt that NMFS 
could make additional progress using these tra-
ditional approaches.

	 As suggested by some participants, the most 
obvious approach to attract more stock assess-
ment and social scientists to NMFS would be to 
offer higher salaries for individuals with these 
specialties. This is a particular need for stock 
assessment scientists because their quantitative 
skills enable them to find work in other, more 
lucrative, professions. If salaries cannot be in-
creased to competitive levels, non-monetary 
incentives could be offered to make up for the 
salary differences. Examples include travel to 
professional meetings, support for individual 
career development, funding and release time to 
conduct research, and exposure to national-level 
policy and projects.

	 Some of the shortfall in qualified employees 
can be met by hiring individuals from related 
fields with similar skills, but these individuals 
often require additional training to acquaint them 

A fisheries student holds a newly hatched sea 
turtle. Stock assessment of sea turtle popula-
tions is an important part of NMFS science. 
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with problems specific to marine fisheries. As an 
alternative, intensive retraining of qualified staff 
might help reduce the current shortfall.

	 Other less obvious, but potentially produc-
tive, approaches to meeting NMFS staffing needs 
could include working through scientific societies 
to find individuals in the academic or consulting 
communities who could fulfill NMFS’ analysis 
needs, employing foreign scientists as guest 
researchers, nurturing applied mathematical 
ecology and population dynamics programs in 
universities, and sponsoring programs to reach 
high school students in an effort to influence their 
college careers.”

Executive Summary: NRC 2000 Report
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8
SUPPLY REPORT APPENDICES

8.1  Appendix A

Correspondence with University Department Heads Regarding the Survey

INTRODUCTORY EMAIL – LETTER #1

Dear [Department Head Name Inserted Here]:

	 I am writing to inform you of a congressionally-mandated survey of Fisheries Programs in U.S. 
Institutions of Higher Education that I am conducting for the U.S. Congress through the American 
Fisheries Society.  This study was mandated in the recent re-authorization of the Magnuson-Stevens 
Fishery Conservation and Management Act (see attached). In general, the survey is designed to 
determine “whether there is a shortage in the number of individuals with post-baccalaureate de-
grees in the subjects related to fishery science, including fishery oceanography, fishery ecology, 
and fishery anthropology, who have the ability to conduct high quality scientific research in fishery 
stock assessment, fishery population dynamics, and related fields, for government, non-profit, 
and private sector entities.” Specifically, the survey is designed to 1) characterize your program 2) 
assess the quality of recent incoming graduate students, 3) assess courses your graduate students 
take as part of their program, and 4) get your comments on what could be done by academic 
institutions and the U.S. Congress to increase the number of students capable of conducting 
population dynamics and stock assessment work for various entities.

	 The U.S. Congress has given a very short deadline for this study to be completed and I must have 
a preliminary report on survey results by the end of August, 2007. To facilitate timely completion 
of the survey, I will be sending you another email in about a week directing you to a web-based 
survey. Additionally, I am providing you now with a copy of the questionnaire (see attached) for 
a “heads-up” so that you may look up any needed information. With the exception of a few ques-
tions (Question #23 specifically), most of the information needed should be “top of mind” in your 
capacity as department head or chair. If needed information is not readily-available, your best 
estimate will suffice. The web-based survey will take about 20-30 minutes to complete. Although 
voluntary, I hope you will see the importance of this study for the future of fishery science pro-
grams in the United States. You may skip any items that you do not wish to answer.

	 If you do not have a graduate program, there is no need to complete the on-line survey. Please 
reply to this message and inform me you do not have a graduate program in fisheries science and 
I will remove you from the mailing list. For further questions about this project, feel free to contact 
me via email (kmhunt@cfr.msstate.edu) or by phone (662) 325-0989. For additional information 
regarding human participation in research, please feel free to contact the MSU Regulatory Com-
pliance Office at (662) 325-5220.

Thank you in advance for your cooperation.

Kevin M. Hunt, Ph.D., Associate Professor & Director, Human Dimensions & Conservation Law En-
forcement Laboratory, Forest & Wildlife Research Center, Mississippi State University, Mississippi 
State, MS 39762-9690.
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SURVEY EMAIL – LETTER #2

Dear [Department Head Name Inserted Here]:

As per my email last week, I am seeking your assistance in completing a survey of Fisheries Pro-
grams in U.S. Institutions of Higher Education that I am conducting for the U.S. Congress through 
the American Fisheries Society. The survey is designed to 1) characterize your program 2) assess 
the quality of recent incoming graduate students, 3) assess courses your graduate students take 
as part of their program, and 4) get your comments on what could be done by academic institu-
tions and the U.S. Congress to increase the number of students capable of conducting population 
dynamics and stock assessment work for various entities. All of your responses will be securely 
encrypted through the latest web technology, and results will be grouped together with other 
institutions in an unidentifiable manner. As such, please be as candid as possible in your responses 
to questions. If the U.S. Congress is to assist in any necessary improvements to fisheries programs, 
your honest assessment is essential in this regard.  

The webpage link below will take you to the survey. Upon getting there, insert the following 
number into the password box:

[password number inserted here]

After doing so, you will be taken to the survey. Instructions for navigating through the survey are 
provided on the first page of the survey. Additionally, the confirmation/submittal page you are 
directed to after completing the survey is printable if you desire to keep your answers for your 
records. The survey should take about 20-30 minutes to complete and is completely voluntary, 
but I hope you will see the value of the survey for the future of fishery science education in the 
United States. You may skip any items that you do not wish to answer. I will be sending reminders 
every 10 days because of the short deadline imposed by the U.S. Congress. Please try to complete 
your survey by August 15th or sooner if at all possible.

I have I have tried to make the survey instrument as user friendly as possible, but if you run into 
any difficulties whatsoever, please contact me immediately by responding to this email or by call-
ing me at (662) 325-0989. For additional information regarding human participation in research, 
please feel free to contact the MSU Regulatory Compliance Office at (662)325-5220.

Thank you in advance for your cooperation.

Website survey link: http://hdclel.cfr.msstate.edu/AFS/login.htm
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REMINDER EMAILS – LETTER #3 & 4

Dear [Department Head Name Inserted Here]:

About 10 days ago, I sent you a request to complete a survey of Fisheries Programs in U.S. Insti-
tutions of Higher Education. As of today, I have not yet received a completed survey from you. I 
have currently heard from [x %] of institutions with fisheries programs, but I need to hear from 
the remainder for this study to be successful. 

Conducted for the U.S. Congress through the American Fisheries Society, this survey is designed 
to 1) characterize your program 2) assess the quality of recent incoming graduate students, 3) 
assess courses your graduate students take as part of their program, and 4) get your comments 
on what could be done by academic institutions and the U.S. Congress to increase the number 
of students capable of conducting population dynamics and stock assessment work for various 
entities. All of your responses will be securely encrypted through the latest web technology, and 
results will be grouped together with other institutions in an unidentifiable manner. 

The webpage link below will take you to the survey. Upon getting there, insert the following 
number into the password box:

[password number inserted here]

After doing so, you will be taken to the survey. Instructions for navigating through the survey 
are provided on the first page of the survey. The survey should take only about 20-30 minutes 
to complete and is completely voluntary, but I hope you will see the value of the survey for the 
future of fishery science education in the United States. You may skip any items that you do not 
wish to answer.

If you run into any difficulties with the survey whatsoever, please contact me immediately by 
responding to this email or by calling me at (662) 325-0989. For additional information regard-
ing human participation in research, please feel free to contact the MSU Regulatory Compliance 
Office at (662)325-5220.

Thank you in advance for your cooperation.

Website survey link: http://hdclel.cfr.msstate.edu/AFS/login.htm
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8.2. Appendix B

Survey Instrument Sent to Department Heads

SURVEY OF INSTITUTIONS OF HIGHER LEARNING TO INVESTIGATE POSSIBLE SHORTAGES 
IN THE NUMBER OF INDIVIDUALS WITH POST-BACCALAUREATE DEGREES 

IN SUBJECTS RELATED TO FISHERY SCIENCE

In the most recent re-authorization of the Magnuson-Stevens Fishery Conservation and Management Act, the United 
States Congress expressed concern about a potential decline in the number of fishery scientists graduating from 
U.S. academic institutions and commissioned this study to determine “whether there is a shortage in the number 
of individuals with post-baccalaureate degrees in the subjects related to fishery science, including fishery oceanog-
raphy, fishery ecology, and fishery anthropology, who have the ability to conduct high quality scientific research in 
fishery stock assessment, fishery population dynamics, and related fields, for government, non-profit, and private 
sector entities.”

The below survey is designed to help answer the questions posed by the U.S. Congress. I have obtained information 
from National Center on Education Statistics which documents the number of degrees awarded in fisheries-related 
programs from 1985-2005, so I will only ask some brief questions on fisheries enrollment within your department 
and will follow-up with you personally as necessary. The remainder of the survey is designed to 1) characterize your 
program 2) assess the quality of recent incoming graduate students, 3) assess courses your graduate students take 
as part of their program, and 4) get your comments on what could be done by academic institutions and the U.S. 
Congress to increase the number of students capable of conducting population dynamics and stock assessment 
work for various entities.

Fisheries Program Information

1.  	 Which of the following best characterizes your fisheries-related program?

		  A.	 COMPREHENSIVE WITH BOTH INLAND AND MARINE COMPONENTS
		  B.	 STRICTLY INLAND FISHERIES
		  C.	 PRIMARILY INLAND WITH SOME MARINE FISHERIES
		  D.	 PRIMARILY MARINE WITH SOME INLAND FISHERIES
		  E.	 STRICTLY MARINE FISHERIES

2.	 How many fisheries-related full-time equivalent (FTE) positions are housed in your department?

		  ____________________	 FTE FACULTY (TEACHING, RESEARCH, and/or EXTENSION)

		  ____________________	 FTE POST-DOCS

		  ____________________	 FTE RESEARCH ASSOCIATES (NON-STUDENT)
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3.	 Of the number of FTE FACULTY listed in Question #2, how many do you anticipate retiring in the next five years?

		  ____________________	 FTE FACULTY RETIRING IN NEXT 5 YEARS

4. 	Of the number of RETIRING FTE FACULTY listed in Question #3, how many of these retiring faculty do you anticipate 
replacing soon after their retirement?

		  ___________________	 FTE FACULTY REPLACEMENTS 

5.	 Of the number of FTE FACULTY listed in Question #2, how many conduct population dynamics-related re-
search?

		  ____________________ 	 NUMBER OF FACULTY WHO CONDUCT POPULATION 
                                                                       DYNAMICS-RELATED RESEARCH

6.	 Of the number of POPULATIONS DYNAMICS FACULTY listed in Question #5, how many do you anticipate retiring 
in the next five years?

		  ____________________	 FTE POPULATION DYNAMICS FACULTY RETIRING 
                                                                       IN NEXT 5 YEARS

7. 	Of the number of RETIRING POPULATION DYNAMICS FACULTY listed in Question #6, how many of these retiring 
faculty do you anticipate replacing soon after their retirement?

		  ___________________	 POPULATIONS DYNAMICS FACULTY REPLACEMENTS 

8.	 Do you see your departmental fisheries program growing in terms of number of faculty in the next five years?
		  A.     YES
		  B.     NO

9.	 If your department could hire two additional fisheries-related faculty members today, what areas of expertise 
would you most likely seek? 

 		  ___________________________________         POSITION 1 
		
		  ___________________________________         POSITION 2
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10. Have you tried to hire a population dynamics FTE faculty member during the past five years?

	 A.	 YES – Please go to Question #11
	 B.	 NO – Please go to Question #14

11.	 If yes, were you able to hire someone who fit your job advertisement?

	 A.	 YES – Please go to Question #14 
	 B.	 NO – Please go to Question #12

12.	 If no, did the population dynamics position go vacant?

	 A.	 YES – Please go to Question #13
	 B.	 NO – Please go to Question #14

13.	 If yes, how many years did this position remain vacant?

	 A.	 Less than one year
	 B.	 Between one and two years
	 C.	 Between two and three years
	 D.	 Between three and four years
	 E.	 Five years

Entering Student Quality

14.	 The following is a list of skill sets and abilities which are often instrumental in the success of fishery-related 
graduate students. In terms of aptitude, please indicate the degree of weakness/strength of your recent first 
semester Masters of Science fisheries students in each of the following:

A.	 Aptitude in statistics	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
B.	 Aptitude in mathematics	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
C.	 Aptitude in modeling	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
D.	 Aptitude in fishery biology	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
E.	 Aptitude in fishery ecology	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
F.	 Aptitude in fishery management	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
G.	 Aptitude in fishery science	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
H.	 Aptitude in population dynamics	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
I.	 Ability to think critically	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
J.	 Ability in synthesizing information	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
K.	 Ability in written communication	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
L.	 Ability in verbal communication	 Very Weak	 Weak	 Adequate	 Strong	 Very Strong
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15.	 For these same skill sets and abilities, please indicate whether the skill level of your recent first semester Masters 
of Science fisheries students has decreased, stayed the same, or increased over the past decade.

A.	 Aptitude in statistics	 Decreased	 Stayed the Same		  Increased
B.	 Aptitude in mathematics	 Decreased	 Stayed the Same		  Increased
C.	 Aptitude in modeling	 Decreased	 Stayed the Same		  Increased
D.	 Aptitude in fishery biology	 Decreased	 Stayed the Same		  Increased
E.	 Aptitude in fishery ecology	 Decreased	 Stayed the Same		  Increased
F.	 Aptitude in fishery management	 Decreased	 Stayed the Same		  Increased
G.	 Aptitude in fishery science	 Decreased	 Stayed the Same		  Increased
H.	 Aptitude in population dynamics	 Decreased	 Stayed the Same		  Increased
I.	 Ability to think critically	 Decreased	 Stayed the Same		  Increased
J.	 Ability in synthesizing information	 Decreased	 Stayed the Same		  Increased
K.	 Ability in written communication	 Decreased	 Stayed the Same		  Increased
L.	 Ability in verbal communication	 Decreased	 Stayed the Same		  Increased

Fisheries Student Enrollment and Support

16.	What is the current enrollment of M.S. and Ph.D. fisheries-related students in your program?

	 ____________     M.S.

	 ____________     Ph.D.

17.	What percentage of your fisheries-related M.S. and Ph.D. students conduct population dynamics-related research 
for their theses/dissertations?

	 ____________     PERCENT

	 Has that percentage decreased, stayed the same, or increased over recent years?

	 A. DECREASED
	 B. STAYED THE SAME
	 C. INCREASED
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18.	Do you believe the enrollment of M.S. and Ph.D. fisheries students in your program will decrease, stay the same, 
or increase in the next five years? 

	 A.	  DECREASE
	 B. 	 STAY THE SAME – Please go to Question #19
	 C. 	 INCREASE

If you perceive enrollment will decrease, what are your primary concerns that led to this assessment OR if you 
feel it will increase why, and what specific areas of fisheries do you see growing?

______________________________________________________________________________________  

______________________________________________________________________________________

19.	How successful are you at recruiting students in general into your Masters of Science fisheries program? 

	 A.	 NOT AT ALL SUCCESSFUL
	 B.	 SLIGHTLY SUCCESSFUL
	 C.	 MODERATELY SUCCESSFUL
	 D.	 VERY SUCCESSFUL
	 E.	 EXTREMELY SUCCESSFUL

20.	How successful are you at recruiting students capable of conductive population dynamics research into your 
Masters of Science fisheries program? 

	 A.	 NOT AT ALL SUCCESSFUL
	 B.	 SLIGHTLY SUCCESSFUL
	 C.	 MODERATELY SUCCESSFUL
	 D.	 VERY SUCCESSFUL
	 E.	 EXTREMELY SUCCESSFUL

21.	How successful are you at recruiting students in general into your Doctor of Philosophy fisheries program? 

	 A.	 NOT AT ALL SUCCESSFUL
	 B.	 SLIGHTLY SUCCESSFUL
	 C.	 MODERATELY SUCCESSFUL
	 D.	 VERY SUCCESSFUL
	 E.	 EXTREMELY SUCCESSFUL
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22.	How successful are you at recruiting students capable of conductive population dynamics research into your 
Doctor of Philosophy fisheries program? 

	 A.	 NOT AT ALL SUCCESSFUL
	 B.	 SLIGHTLY SUCCESSFUL
	 C.	 MODERATELY SUCCESSFUL
	 D.	 VERY SUCCESSFUL
	 E.	 EXTREMELY SUCCESSFUL

Fisheries Education

23.	Please indicate which of the following graduate level courses are offered by your department or elsewhere on 
campus, and, if so, what is the percentage of your fisheries-related graduate students (M.S. and Ph.D.) that typi-
cally take each course. If a course is offered at the department level and elsewhere, please check departmental 
offering. If the course is not offered at your university, please leave blank.

		  .		
A.	 Fisheries Management 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
B.	 Fisheries Science 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
C.	 Fish Ecology 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
D.	 Fish Biology 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
E.	 Fish Physiology 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
F.	 Ichthyology 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
G.	 Limnology	 Dept. Offering	 Elsewhere	    ____ % of students taking  
H.	 Water Quality	 Dept. Offering	 Elsewhere	    ____ % of students taking  
I.	 Population Biology 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
J.	 Population Dynamics 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
K.	 Stock Assessment 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
L.	 Introduction to Statistics 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
M.	 Regression	 Dept. Offering	 Elsewhere	    ____ % of students taking  
N.	 Non-Parametric Statistics 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
O.	 Multivariate Statistics 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
P.	 Bayesian Statistics 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
Q.	 Introduction to Probability	 Dept. Offering	 Elsewhere	    ____ % of students taking  
R.	 Probability Theory	 Dept. Offering	 Elsewhere	    ____ % of students taking  
S.	 Sampling Theory	 Dept. Offering	 Elsewhere	    ____ % of students taking  
T.	 Fisheries or Natural Resource
	 Specific Statistics 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
U.	 Economics 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
V.	 Fisheries or Natural Resource
	 Specific Economics 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
W.	 Risk and Decision Analysis
X.	 Anthropology 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
Y.	 Fisheries or Natural Resource
	 Specific Anthropology 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
Z.	 Human Dimensions of Fisheries
	 or Natural Resources	 Dept. Offering	 Elsewhere	    ____ % of students taking  
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AA.	 Differential Equations 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
BB.	 Linear Algebra 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
CC.	 Numerical Analysis	 Dept. Offering	 Elsewhere	    ____ % of students taking  
DD.	 GIS and/or Remote Sensing 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
EE.	 Fisheries or Natural Resource
	 Specific Computer Programming	 Dept. Offering	 Elsewhere	    ____ % of students taking  
FF.	 Fisheries or Natural Resource
	 Specific Modeling	 Dept. Offering	 Elsewhere	    ____ % of students taking  
GG.	 Technical Writing 	 Dept. Offering	 Elsewhere	    ____ % of students taking  
 

24. 	 What level of priority is graduate education in fisheries population dynamics/stock assessment in your pro-
gram? 

	 A.	 NOT A PRIORITY
	 B.	 LOW PRIORITY
	 C.	 MEDIUM PRIORITY	
	 D.	 HIGH PRIORITY

25.	 Do you believe your program has the resources necessary to train students to conduct population dynamics/
stock assessment-related work? 

	 A.	 YES – Please go to Question #26
	 B.	 NO 

If NO, what resources would be required to enable your program to train students to conduct population dynam-
ics/stock assessment-related work?

______________________________________________________________________________________

______________________________________________________________________________________

Increasing Students with Adequate Training in Population Dynamics & Stock Assessments

26.	 What, if anything, could institutions of higher education do to try to increase the number of individuals with 
adequate training in population dynamics/stock assessments?

_____________________________________________________________________________________

_____________________________________________________________________________________
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27.	 What, if anything, could the U.S. Congress do to try to increase the number of individuals with adequate training 
in population dynamics/stock assessments?

______________________________________________________________________________________

______________________________________________________________________________________

28.	 Is there anything else you would like to share with us about the status or future of fisheries education in the 
United States? 

______________________________________________________________________________________

______________________________________________________________________________________

8.3  Appendix C

Open-ended Responses of Department Heads (n = 13) Who Felt They Didn’t Have the Resources 
Necessary to Train Students for Population Dynamics/Stock Assessment-Related Work to, “What 
resources would be required to do so?”

•	“A faculty member whose expertise is population dynamics”

•	“Faculty expertise”

•	“Additional faculty position.”

•	“More of a dept. emphasis on fisheries”

•	“Additional faculty”

•	“We’re fine on individual species/local bio/eco/mgmt, but have less opportunity for genetics 
and broader areas of inquiry. Needed: more faculty.”

•	“Additional faculty position focuses primarily on pop. dynamics”

•	“Need more specific courses on population dynamics and modeling. Of these, modeling is the 
greater need.”

•	“Additional faculty and additional graduate course offerings”

•	“Affirmative answer is contingent on projected new faculty hires.”

•	“Faculty with skills and research interests in that area.”

•	“We need more faculty in the program to fully train our students due to recent faculty retire-
ments.”

•	“Faculty members in this area”
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8.4  Appendix D

Open-ended Responses of Department Heads (n = 9) to, “Why do you think graduate student 
enrollment will increase?”

•	“New faculty member and change in another faculty member’s responsibility from extension to 
research”

•	“Two very new faculty members will add graduate students over the next few years.”

•	“We have a new program, only 5 years old. We work cooperatively with the fishing industries 
of New England and with state and Federal scientists. The mission of our department is to edu-
cate and conduct research in the interdisciplinary sciences related to the interactions between 
marine organisms and marine environments. This covers a wide range of categories including 
field exploration, laboratory experiments, theoretical research and modeling.”

•	“We have new programs in Great Lakes Ecology that should result in more enrollment”

•	“Change in focus of at least one faculty member to fisheries. Aquatic/fish population restora-
tion

	 a) Expect new faculty hires in fisheries oceanography, population dynamics, and fisheries exten-
sion.

	
	 b) A new fellowship available for the first time this year will help to attract students.”

• 	“We will increase the number of faculty during the next five years, expecting more research in 
the whole aquatic ecosystem, including how it relates to fisheries. However if we are able to hire 
new faculty we would hope to increase our graduate enrollment, however research dollars to 
fund assistantships would be critical.”

•	“I believe numbers will increase because one of the retirees, who has not had students recently, 
will be replaced by a faculty member who will have students. In addition, our new fisheries fac-
ulty position (recently filled) will increase the numbers as his research program develops.”

•	“More faculty with expertise in this area and with increased funding”

•	“Enrollment will increase as young faculty truly develop their research programs in fisheries 
population dynamics and landscape-scale fish ecology.”

8.5  Appendix E

Open-ended Responses of Department Heads (n = 30) to “What, if anything, could Institutions of 
Higher Learning do to try to increase the number of students with adequate training in popula-
tion dynamics/stock assessments?”
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•	“Better quantitative training”

•	“Not viewed as a major focus or need at our university”

•	“Provide competitive, well-funded graduate fellowships targeted on prospective students with 
strong backgrounds in quantitative biology/ecology. Increase rigor of math, modeling and sta-
tistics requirements for undergraduate majors in natural resources.”

•	“Continue to replace faculty as they retire.”

•	“Better promote this area and better educate students concerning the link between population 
dynamics/stock assessment and conservation/sustainability. Far more students would be inter-
ested if they appreciated this link instead of just thinking of this area as one for “math nerds”.”

•	“Increase the math curriculum in UG programs”

•	“Highlight utility of population dynamics to current news-making topics such as MPAs, ecosystem 
management and endangered species”

•	“Hire faculty with that expertise / work creatively to engage NOAA NMFS and other agency sci-
entists as courtesy faculty and graduate committee members / provide students with internship 
opportunities with agencies”

•	“Additional faculty, to pursue more diverse sources of research funding”

•	“Devote more funds.”

•	“Add relevant faculty positions.”

•	“I don’t know”

•	“Focus on the basics in ecology, mathematics, and statistics during undergraduate (including 
natural resources programs). Make sure that students following a natural resources track embrace 
rather than avoid a watered down, non-scientific curriculum. Courses in policy and administra-
tion need to be offered and mandated at the graduate level. The students must understand the 
constraints under which population models and stock assessments will [be conducted]”

•	“Increased support, funding for RA’s and field programs. Increased involvement with NOAA 
(CMER program) and fishery councils.”

•	“Funding for graduate assistantships/fellowships”

•	“Increase use of mathematics throughout undergraduate programs in fisheries and biology, 
increase awareness among advisors that fisheries is a field that emphasizes mathematical and 
statistical applications. This is both to direct appropriate students to the major at UG level and 
to direct quantitatively trained graduates toward fishery programs.”

•	“Increased graduate funding, increased faculty funding”

•	“It’s not the institution but what employers want. Also, it is based on what funding is obtained 
and the objectives of that funding, if it has pop dynamics objectives, then it becomes a prior-
ity.”

•	“Hire faculty with that expertise and bolster and support their fisheries departments and pro-
gram.”
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•	“Build strong supporting infrastructure (faculty and curricula), recruit talented students, provide 
competitive student support”

	
•	“Offer short-courses and/or workshops that focus specifically on fish population dynamics issues 

including examples from local, regional, national, and international fisheries.

	 a) Provide additional resources for graduate student support.
	
	 b) Increase faculty trained in those areas.” 

•	“Introductory courses that emphasize challenges and significance of fisheries resources”

•	“Hire more faculty in this area” 
•	“Provide greater amounts of in-house graduate student support.”

•	“Provide graduate stipends and research funding in this area”

•	“Provide more faculty positions.”

•	“Reallocate faculty FTE’s to this area of research/teaching. Offer more assistantships in this area 
and greater undergraduate exposure. We have the ability to recruit students with the aptitude to 
take on projects in population dynamics, what we lack are the faculty and resources to conduct 
such research.”

•	“Increased salaries for these state and federal positions”

•	“Identifying promising candidates in fisheries, ecology, biology, math and statistics programs 
and interest them in the field, perhaps by means of targeted workshops or short courses”

•	“Allocate more faculty positions to these areas (since faculty are the ones training graduate 
students)”

8.6  Appendix F

Open-ended Responses of Department Heads (n = 31) to “What, if anything, could the U.S. Congress 
do to try to increase the number of individuals with adequate training in population dynamics/
stock assessments?”

• 	“Train more potential faculty and create more jobs. The perception is that most pop .dynamics 
experts choose to work at NMFS rather than academia”

•	“Fund USGS Units”

•	“Provide special funding thru NSF to provide undergrad. & grad. fellowships for students with 
aptitude and attitude for this kind of work. If someone funds it, they will come.”

•	“Provide scholarships”

•	“Fund graduate research in the area of population dynamics.”

•	“Support special undergraduate training programs, as at Virginia Tech this year. Allow affiliated 
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NOAA employees, posted at academic institutions, to have a greater role in university teaching, 
specifically in this area, to enhance the faculty resources with this kind of expertise.”

•	“Increase funding in specific math tracks in UG”

•	“Support funding for fisheries research, create an USDA NRI competition for stock-assessment. 
Repopulate the USGS Cooperative fish and wildlife research units with population dynamics 
people”	  

•	“Recognize the seriousness of the problem and provide real funding commensurate with its 
importance to hire the necessary faculty and support students on national fellowships”

•	“Fund research, graduate student fellowships”

•	“Provide funds to partner university and federal and state fisheries agencies to fund both a faculty 
position and support Ph.D. level students”

•	“Provide base funding and competitive funding to support research.”

•	“Provide funds to hire faculty within the Cooperative Fish and Wildlife Research Unit program 
within the USGS. Currently vacant positions are not being refilled due to lack of funds.”

•	“Specifically provide research opportunities, at the national level for non-sport fish related (i.e., 
commercial fisheries) issues...similar to the current level of DJ-WB funding. This is particularly 
germane to large rivers, the Great Lakes, and estuarine systems. State agencies typically do not 
support stock assessment research in these sorts of systems and the federal government provides 
limited opportunities.”

•	“Increased support for field based research and statistical analyses”

•	“Increase fellowship programs for such undergraduate students, enhance funding for center’s of 
excellence and require them to offer rigorous course work in math/stats, population dynamics 
and stock assessment.”

•	“Develop specific scholarship and research fellowship programs for students in stock assess-
ment”

•	“Ensure that funding for research in fisheries goes to the land grants which would enable such 
graduate programs to flourish and train such individuals. Research funding stays with USFWS. 
Also, NSF and NRI programs are elitist and largely ignore applied programs such as fisheries”

•	“FUND federal programs that facilitate fisheries education (e.g., USGS Cooperative Research 
Units, Agricultural Research Stations, federal research funding programs such as Federal Aid in 
Sport Fish Restoration and State [Wildlife Grants])”

•	“Increase scholarship and internship programs, support workshop efforts”

•	“Provide incentives (e.g., financial, future employment or internships, etc.) for students complet-
ing assessment programs.

	 a) Provide additional resources for graduate student research. At present funding sources for 
population dynamics research is severely limited in the mid-Atlantic.

	 b) Support federal jobs (e.g., USFWS, Co-op Units, NRL post-docs).”
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•	 “Promote scholarships in support of students and programs”

•	“Develop a program for funding for graduate fellows and postdoctoral fellows in population 
dynamics/stock assessment.”

•	“Provide more funding for research that includes graduate assistantship stipends”

•	“Develop a Graduate Training Grants program that would enable universities to increase the 
level of support to grad students working in this area.”

•	“Funding for stipends and research.  More support for the USGS fisheries and wildlife coopera-
tive programs in this area which would help with graduate education.”

•	“Increase the funding for the Cooperative Fish and Wildlife Research Units. Provide more research 
funding specifically targeted to fisheries and wildlife programs; when such funding is put in other 
places and is supposed to be directed at us it seldom gets to us.”

•	“Provide funding for research in this area. Without funding new graduate students will move 
toward biology, management, ecology, etc. and later move on with these backgrounds and 
interests. Those who end up as faculty will do research/teach courses in those same areas.”

•	“Provide graduate stipends and increased fishery-related grant funding”

•	“At Virginia Tech (VT), we have a pilot program that we call the NMFS-VT Research, Training and 
Recruitment Unit hat identifies and trains students in the sorts of skills in which you express 
interest. NMFS has but limited funding. Congress might consider supporting creation of such 
units in other regions, perhaps the northeast, northwest, and perhaps elsewhere.”  

•	“Increase research funding in this area (funding will attract research projects and thus .graduate 
students)”

8.7  Appendix G

Open-ended Responses of Department Heads (n = 14) to, “Is there anything else you would like 
to share with us about the status or future of fisheries education in the United States?”

•	“Yes. The status of fisheries science here in the U.S. has never been as high—and, thus the quality 
of our fisheries- education programs never as good—as in Canada. Maybe that is because fisher-
ies have always been more important to Canadians than to U.S. citizens. Also, it may be because 
Canadian public schools still teach rigorous math and science courses. .Fisheries education (even 
at top programs like Univ. British Columbia) must become more systemic, if the big problems 
like habitat degradation/loss and global climate change are going to be effectively addressed 
by future fisheries scientists. That means more emphasis on mechanism, quantification, and 
synthesis. It also means better skills in teamwork and communication.  Finally, the survey exhibits 
strong bias toward population dynamics at the expense of mechanistic (physiology, toxicology) 
and genetic research. The word “genetics” does not appear in this document--not even in the 
extensive “relevant-coursework” area. Apparently fisheries genetics or training in the field seems 
to be of even minimal Re HSU - .We offer MS degree only, hence few of our courses are formally 
taught at the graduate level ..(see earlier course listings) although they are typically taught to 

Chapter Eight



83

seniors and graduate students (e.g., our fishery management class). All of our MS students must 
take Ichthyology, Population Dynamics and Fishery Management.”

•	“The trick for the future will be to re-cast stock assessment as useful for current and emerging 
paradigms, and to down play the association with the checkered past of marine fisheries man-
agement and commercial fishing.”

•	“Vital area of education but it is generally ignored/relegated to the bottom of some funding 
agencies. Some departments/faculties have an inherent disdain for the applied science - I keep 
hearing it referred to in disparaging terms as simply “fish counting””

•	“Many of our fisheries-related Master’s students come from the state Fish and Wildlife Research 
Institute (FL FWRI) and are paired with faculty who do basic research in specialized aspects of 
ichthyology (fish physiology, fish sensory biology, fish trophic ecology using stable isotopes). 
This pairing is often a mismatch between the needs of FWRI and the needs of the faculty for their 
research programs. There are more potential students from FWRI than can be handled by our 
current faculty. Also, as your line of questioning suggests, these students are often have fantastic 
knowledge bases from experience in the field, but are often weak or very weak in basic statistics 
and mathematical abilities. It seems to me that if the goal is to develop population modelers, 
then we are probably focusing on the wrong pool of people. We also need to attract students 
into the field from students with strong mathematical”

•	“The focus of many programs has shifted to basic ecology, so fewer students have a background 
in stock assessment and population dynamics necessary to be a successful fisheries manager. 
Increasing funding for management based and applied research is critical to accomplish the 
goal of preparing students for the profession”

•	“Fisheries programs and students with an interest in fisheries in general seem to be declining 
nationwide, although this has not yet affected our program.”

•	“I believe field research is a critical component of graduate training and must be strengthened. 
This should be done in cooperation with the fishing industries and other interest groups.”

•	“There are too few incoming fishery graduate students with strong aptitude and high level of 
training in quantitative areas. Many of the strongest quantitative fishery graduate students mi-
grate from other disciplines but do not have well rounded background in fisheries. Recruiting 
some of these students as undergraduates would be beneficial. Many graduate students avoid 
quantitative course work during their programs only to discover it is essential to their profes-
sional work and career. Ideally this awareness needs to be instilled during the UG years or early 
in graduate [school]” 

•	“It is becoming more holistic and environmental and less technical to stock assessment alone.”

•	“The field of Fisheries may be suffering from an image problem, where those not well acquainted 
with the field perceive it as less scientific than related fields, such as ecology or conservation 
biology. This may affect quality of recruited students. The field of fisheries has evolved and ad-
vanced steadily to be broad, relevant, rigorous, and highly scientific, but the general perception 
of the field has not evolved with the science and programs.”

•	“Lack of commitment by NOAA to academic research and graduate student training in fisheries 
is the principal impediment. Papers in Science and general coverage of fisheries is increasing; 
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promoting ecosystem based fisheries assessment and management will stimulate educational 
opportunities”

•	“The Cooperative Fish and Wildlife Research Unit program desperately needs to be expanded. 
Doubling that program would go a long way to solving many federal education and research 
problems in wildlife and fisheries.”
•	“Few go into this field because of the low starting salaries. Unless this changes fewer will enter 

the field.”
•	“The development and recruitment of individuals with expertise in the areas of fisheries that 

you identify with regard to the needs for support of the MSFCMA is a real need. If government 
invests now, we can meet the need for trained fisheries professionals. If not, we as a society will 
not be able to manage our fisheries effectively.” 
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