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by 

William F. Murphy 
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Fisheries and Wildlife Sciences 

(ABSTRACT) 

Fishery and wildlife biologists employed by state fish 

and wildlife agencies were surveyed to determine their 

continuing education needs related to specific job tasks. 

In addition, proficiency levels required for job tasks were 

rated. An organizational analysis was also conducted to 

ascertain agency climate for support of continuing education 

programs. 

Forty-seven state fish and wildlife agencies responded 

to the organizational analysis. Agencies valued their 

employees and understand the benefits of continuing 

education, but did not allocate many resources to support 

programs. A positive climate does not presently exist for 

the development and implementation of continuing education 

programs. Continuing education was not an important part of 

state fish and game agencies’ organizational culture. 

Differences in continuing education needs of fishery



and wildlife biologist have little correlation to 

undergraduate/graduate curricula, highest degrees attained, 

or length in the profession. Biologists’ greatest needs for 

continuing education related to technical tasks in 

research/data collection and analysis, and specifically 

computer and software usage. Other continuing education 

needs were related to population and habitat tasks. 

Biologists identified low proficiency levels needed for 

modeling and genetic tasks, but indicated a high need for 

continuing education. 

Continuing education needs for non-technical tasks 

related to communication, interpersonal relations, 

management and leadership skills were rated significantly 

higher by agency administration than fishery and wildlife 

biologists. Additional data were provided on proficiency 

levels identified for job tasks. Recommendations are made 

to state fish and wildlife agencies, providers of continuing 

education programming, and university faculty.
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Chapter One 

Introduction 

In this dissertation, I report my findings of a study 

conducted to identify the continuing educational needs of 

professional fishery and wildlife biologists employed by 

state fish and wildlife agencies. In addition, the results 

of an organizational analysis of state fish and wildlife 

agencies related to professional development will be 

reported. The goal of this research was to identify for the 

providers of continuing education the training needs of 

fishery and wildlife biologists. It is hoped that, as a 

result of this study, meaningful educational programs will 

be developed and implemented. These programs would 

contribute to the professional growth of biologists, and 

benefit the natural resources entrusted to them and the 

users of those resources. 

In addition to providing relevant information for 

providers of continuing education programming, this study 

will provide data that should be helpful to higher



education. The education needs identified by practicing 

fishery and wildlife biologists should give valuable insight 

to university curricula committees as they design 

undergraduate and graduate programs to meet the demands of 

their students, the profession, and future employers. 

"The very idea of a profession implies not merely that 

a person will enter it only when well prepared but also that 

preparation will be continued throughout life" (Osler 

1984). Aldo Leopold (1940), the father of modern game 

management, commented over 50 years ago that the wildlife 

profession is more than just managing traditional game 

species. He stated that “our profession began with the job 

of producing something to shoot. However important this may 

seem to us, it is not very important to the emancipated 

moderns who no longer feel soil between their toes." His 

prescience is being played out today as roles of 

professional biologists become increasingly more complex. 

The amount of new knowledge being generated in a given 

profession is enormous, and the methodologies for applying 

and utilizing this knowledge are dramatically changing. 

Professional obsolescence in various fields often is 

measured by the term "half life", the time after formal 

academic training when professionals are half as competent



to meet the demands of their profession. In 1940, the “half 

life" of an engineering graduate was 12 years, in 1970 just 

five years (Lukasiewicz 1971). While such estimates are not 

available for professional fishery and wildlife biologists, 

the assumption can be made that such a phenomenon exists and 

applies to the profession. 

Fishery and wildlife biologists jobs are getting more 

complex and difficult. Data provided to Cutler (1982) by 

USDA Forest Service regional foresters and Soil Conservation 

Service supervisors provides insight into their training 

"wish list" for biologists: “improve your skills in ecology, 

economics and communications. Adopt a more open-minded 

attitude toward the views of others. Look for positive 

opportunities to enhance fish and wildlife values rather 

than hanging tough for the status quo so often." 

Cross (1987) recognizes that universities provide a 

quality foundation, with "academic programs providing a 

balance of basic skills and knowledge needed to enter a 

profession." He further states that "in every advanced 

field of applied knowledge, the amount that must be learned 

is so great that it cannot be conveyed in the collegiate 

years...early preparation cannot do more than lay 

foundations for future study, which must occur throughout a



lifetime." 

The need for lifelong learning and professional 

development has been widely recognized in the natural 

resource profession (Graf 1976, Donaldson 1979, Hester 1979, 

Krausman 1979 and Salwasser et al. 1990). A comprehensive 

study by George et al.(1974) surveyed 1,200 wildlife and 

fisheries managers on their continuing education needs. 

More than 80 percent of those surveyed indicated a need for 

training in new technologies, environmental management, 

pollution biology, interdisciplinary teamwork, long-range 

planning, budgeting, use of media and communication skills. 

In addition, this report stated that natural resource 

professionals want an organizational commitment to 

continuing education as an accepted, regularly programmed 

part of their employment. 

Hamed (1990), in a more recent study, reports an 

urgency for professional development in three major areas: 

1) application of new skills in systems ecology, computer 

technology, remote sensing and land use analysis; 2) 

environmental planning and management; 3) restoration, 

preservation and conservation of the natural environment 

within the complex context of human population growth.



The importance of life-long learning has been 

recognized by the leading professional organizations of 

fishery and wildlife biologists. Quoting from the American 

Fisheries Society’s Continuing Education Manual: "One of the 

most important functions of the Society is the maintenance 

and enhancement of the technical, professional, and 
t 

administrative knowledge and skills of its members." 

A similar statement can be found in The Wildlife 

Society’s Professional Development Program Administration 

Handbook: "Continuing education and professional development 

are increasingly important to wildlife biologists and 

related professionals. Rapid technological changes, the 

social significance of wildlife resources, increased public 

awareness, higher environmental standards, greater 

professional demands, and the ever-changing competencies 

required of professionals dictate the need for continuous 

learning and development." 

What are the life-long learning needs of professional 

fishery and wildlife biologists? How can they be identified 

and quantified? One of the most widespread methodologies 

used to determine the content of training and continuing 

education courses is task analysis (Finch and Crunkilton 

1993). This process allows for the identification and



Crunkilton 1993). This process allows for the identification 

and verification of tasks performed on the job. Once the 

tasks have been identified, the proficiency levels needed to 

successfully complete job requirements can be rated by the 

employee or employer. Simultaneously, the employee also 

identifies the need for continuing education related to the 

task.



Study Objectives 

The overall objective of this study was to identify for 

continuing education providers the continuing education 

needs of fishery and wildlife biologists employed by state 

fish and wildlife agencies in the United States. The 

specific objectives were to: 

1. Ascertain the organizational climate in state fish 

and wildlife agencies for supporting continuing 

education programs; 

2. Determine the need for continuing education 

related to specific job tasks performed by state 

agency fishery and wildlife biologists and; 

3. Provide university faculty with information on 

proficiency levels of job tasks performed by state 

fishery and wildlife biologists that may be useful 

in curricula development.



Chapter Two 

Literature Review 

In this review of the literature, I will briefly 

discuss trends in continuing education relative to the needs 

of professionals. I will comment on why professionals 

participate in continuing education as well as discuss the 

beneficiaries of continuing education. Finally, the various 

methodologies used in conducting assessments of continuing 

educational needs and curriculum development will be 

reviewed. 

Within this context, it seems appropriate to establish 

an overall framework for adult continuing education. 

Darkenwald and Merriam (1982) have identified five major 

aims of adult education: to cultivate the intellect, to 

facilitate individual self-fulfillment, to promote personal 

and societal improvement, to catalyze social transformation, 

and to advance organizational effectiveness. 

The explosive growth of applied knowledge poses a 

Significant problem to professionals. Continuing education



was first applied as a practical solution to that burgeoning 

problem. Early continuing education focused on remediation 

of deficiencies in prior education. It then evolved into a 

process of correcting the gaps in knowledge and skills that 

practicing professionals increasingly encountered as they 

attempted to keep abreast of new developments in their 

fields (Scanlan 1985). 

It is readily acknowledged that professional skills and 

knowledge are subject to obsolescence. The notion that 

continuing education is remedial for obsolete knowledge and 

skills is still the dominating impetus for activities in the 

technically-oriented professions such as engineering (Mali 

1970). During the 1960s, Houle (1983) noted a shift 

occurring in the orientation of continuing education. 

Because of public pressures, governmental intervention in 

some occupations, and professional compliance, professional 

updating became a complex mechanism designed to assure 

professionals’ competence. Although the health profession 

provided major impetus in this direction, assurance of 

professional competence has become the dominant ideology 

among diverse disciplines. This orientation in continuing 

education can be readily observed in licensing practices for 

certain professions, as well as the proliferation of 

accrediting procedures found in many professional societies



and organizations (Phillips 1983). 

While early remedial approaches to professional 

development focused on knowledge deficiencies, recent trends 

in professional updating have increasingly emphasized gaps 

in proficiencies and performance deficits (Scanlan 1985). 

Continuing education that focused on updating knowledge or 

minimal competence is now realized to be insufficient. 

Professional and personal growth and development must also 

be facilitated (Houle 1980). 

The movement to professional development for purposes 

of personal self-enhancement leads to a third trend in 

continuing education, facilitating change. Professionals’ 

roles and functions are impacted by changing social, 

economic, and political conditions. Coupled with changes in 

societal and professional expectations and rapid advances in 

technology, dramatic alterations can be applied to one’s 

profession (Pigott 1976, Houle 1980). Continuing education 

is being increasingly applied to facilitate such change. 

A brief comment on the beneficiaries of continuing 

education is appropriate given the scope of this study. 

Traditionally, the orientation of continuing education 

programs has been focused on the individual. This is 

10



evident in the processes used in identifying educational 

needs, selecting educational methodologies, and evaluating 

the learning outcomes. Houle (1980) notes that educational 

needs of professionals employed in organizational settings 

are receiving increasing attention. Corwin (1965) notices 

that there are often differences between individual 

professional’s expectations of continuing education and 

learning outcomes and an organization’s expectations for 

continuing education programs. 

Individual professionals look toward upgrading skills 

and technical expertise, experiencing personal growth and 

preparing for anticipated change in their profession. The 

organizational approach views these impacts as 

intermediatory steps in increasing the effectiveness of the 

organization (Lauffer 1977). These activities are not 

necessarily conflicting; and indeed, should parallel the 

orientations mentioned above for continuing education, 

namely remediation, growth and change (Nadler 1970). 

Differences do exist between learners involved in 

continuing education and learners involved in continuing 

professional education. Professionals can be categorized by 

their occupations, occupational status and level of formal 

education (Grotelueschen et al. 1981). General adult 

11



learners are often characterized as volunteers for 

education. Professionals may not always have that choice. 

Finally, general and professional adult learners are both 

participants and beneficiaries of education. However, there 

may be secondary beneficiaries resulting from professionals 

receiving continuing education. For example, in the case of 

natural resource professionals, the secondary beneficiaries 

may be hikers, hunters, birdwatchers, photographers, etc. 

Houle (1980) argues that continuing professional development 

is deemed successful when the primary educational benefits 

obtained by the professional result in identified benefits 

to the secondary beneficiaries. 

Providers of continuing education need to understand 

why professionals participate in continuing professional 

education. This understanding is a critical part of the 

overall process of identifying program priorities, program 

development, and marketing. One could reasonably assume 

that if the fishery and wildlife biologists’ expectations 

and needs for professional development are not met, future 

participation would be jeopardized. 

Comprehensive studies conducted by Grotelueschen et al. 

(1979) and Kenny and Harnisch (1982) through the Office of 

the Study of Continuing Professional Education at the 

12



University of Illinois resulted in the development of a 

Participation Reasons Scale (PRS). This instrument has been 

administered to numerous professional groups. While 

differences according to professions are apparent, there are 

five basic clusters of reasons for participating in 

professional continuing education: 1) professional 

improvement and development, 2) professional service, 3) 

collegial learning and interaction, 4) professional 

commitment and reflection, and 5) personal benefits and job 

security. Knowing these participation factors can enhance 

the responsiveness and quality of education programming for 

designated professional audiences. 

The identification of continuing education needs of 

professionals, by its very nature, is a necessary process 

that should be ongoing and dynamic in nature. Yet it is a 

mechanism often given only cursory attention by planners and 

providers of continuing education programs. The last part 

of this review will discuss various needs assessment tools. 

An understanding of these tools will help providers of 

continuing education structure the information-gathering 

process and assist in the decision-making process regarding 

program development, content, and delivery. 

Lauffer (1982) suggests that a great deal of energies 

13



are focused on program design and development, yet the 

assessment process often relies on professional experience 

and personal intuitions as to what is "best" for the 

potential recipient of the educational program. This is 

often referred to as the “introspection process." Its major 

shortcoming is individual or group bias, leading to 

programming content that may or may not be relevant (Finch 

and Crunkilton 1993). 

Three orientations to needs assessment have been 

identified by Lauffer (1982): what is (here and now), what 

might be (anticipatory), and what ought to be (normative). 

The "what is" focuses on current problems, needs or 

deficiencies. The "what might be" orientation permits 

program planners and providers of professional development 

to anticipate and be proactive, rather than play "catch up" 

and be reactive to problems or needs. The "what ought to be" 

approach envisions a desired state of professionalism, or 

competencies. Although the "here and now" approach is most 

common, elements of the all the approaches are usually found 

in assessment activities. 

Formal assessment of employee training needs can be 

traced to the term "job analysis" which appeared in the 

management literature early in the twentieth century. 

14



Taylor (1916) referred to it as one of the four great 

principles of scientific management, the others being 

scientific employee selection, employee motivation through 

reward systems, and job redesign. This early principle, job 

or work analysis, encompassed elements of the other three 

principles, and included employee training. Further 

evolution of the term, as defined by Niebel (1962), shifted 

the focus to that of a "procedure for making a careful 

appraisal of each job and then recording the details of the 

work so that it can be equitably evaluated." Job analysis 

became useful in providing the data necessary for writing 

job descriptions and activities. 

In employee training and development, job analysis is 

translated into task analysis, and is conducted as a routine 

part of human resource planning and development activities, 

including the assessment of training needs (Goldstein 1974). 

A careful analysis of a job, including detailed listings of 

specific tasks, can be translated into the knowledge, skills 

and abilities necessary for job performance. These data can 

also be used to determine learning outcomes and behavioral 

objectives, and facilitate the entire instructional design 

process. 

An understanding of what is a task, function and job is 

15



germane to understanding the development of assessment 

instruments. The job analysis literature commonly holds 

tasks to be discrete organized units of work, generally 

performed by an individual or individuals, with a beginning 

and end. It is a job-oriented activity that is purposeful 

and accomplishes a goal(s) of the job. Function is a broad 

subdivision of a job consisting of groups of tasks related 

to the nature of the work, and is generally broken down into 

two types: supervisory and direct work. Often, functions are 

determined after the tasks have been identified and task 

clusters emerge. A job is the summation of functions 

performed by a group of employees (McCormick 1979). 

Job inventory is a popular analysis methodology that 

develops a comprehensive list of tasks that are performed to 

accomplish a job. Much of this methodology was developed by 

the United States Air Force in the late 1950’s and 

implemented in 1965. Innovative elements included computer 

analysis of data, questions related to task importance, task 

difficulty, and time devoted to each task (Driskill 1975). 

The most comprehensive program developed using the job 

inventory approach is the Work Performance Survey System 

(WPSS) developed in 1980 by American Telephone and Telegraph 

(AT&T). The advantages of the WPSS approach are that 

16



detailed information about job activities can be obtained 

from workers dispersed geographically, it can address more 

than one objective at a time (job description, evaluation, 

training, etc.), and it is easily learned and administered 

by managers (Gael, 1983). This computer-aided job inventory 

produces information that can be used by managers to 

initiate human-resource planning, make administrative 

decisions and potentially analyze jobs in the planning 

stages. 

The "critical incident technique" has limited use in 

identifying continuing education content, but does have a 

role in staff development activities that focus on 

developing appropriate attitudes and values (Flanagan 1954). 

This assessment technique, non-technical in nature, 

observes incidents and categorizes them for later analysis. 

For example, some categories that might emerge may be 

interpersonal relations, interpretation of company or agency 

policy, or personal initiative. This information can then 

form the foundation for programs focusing on developing 

appropriate attitudes and values (Finch and Crunkilton 

1993). 

The Nominal Group Technique has been used for program 

planning, problem solving, and identifying continuing 

17



education needs. This process is structured so that a 

heterogeneous group, such as staff, management and even 

clientele, can identify problems or needs and come to 

agreement on a solution. The process can be summarized in 

four steps: 1) solitary generation of ideas in writing, 2) 

round-robin feedback from group members to record ideas, 3) 

discussion of each idea for clarification and evaluation, 4) 

rank-ordering or rating of ideas (Delbecq et al. 1986). 

The Team Planning Technique (TPF) is a similar process 

that focuses on needs or problems relevant to the 

performance of work-related tasks. TFP incorporates 

individual, small group, intergroup and large group 

activities that identify work-related learning needs, as 

well as work-related problems and designs instructional 

programs to met those needs (Lauffer 1982). 

The Delphi Technique, originally developed by the RAND 

Corporation in the early 1950’s for predicting alternative 

defense futures, has been found to be a useful tool in 

developing curriculum and professional development programs 

(Sackman 1975). It is especially useful in reaching 

consensus among individuals on the most relevant components 

of program or curriculum content. This methodology is well 

suited to provide a information gathering structure when 

18



group interaction might prove to be individually 

threatening. The group never meets face to face in this 

process. The anonymity of the Delphi Technique often causes 

a creative and thoughtful environment for program 

development. There is also a forecasting or predictive 

component to this technique that could be useful in 

identifying new occupational roles or changes in various 

professions and their subsequent professional development 

needs (Lauffer 1982). 

Finch and Crunkilton (1993) describe the application 

of the Delphi Technique in the development of content for 

curriculum. This technique is basically a series of 

interrogations using mailed questionnaires. The initial 

questionnaire asks the participants for a list of content 

that should be included in the curriculum. The second round 

includes all the input from the first round and each item is 

rated. The third round provides participants with an 

opportunity to review the consensus ratings of the content 

items and revise their opinions. The fourth round allows 

for a final review of newly updated consensus ratings and 

one last chance for revision. This technique is often used 

as a first step in the content determination process because 

other data sources do not exist. 
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As mentioned earlier in this review, one of the goals 

of adult continuing education may be to facilitate change. 

Kurt Lewin (1951) developed a technique called Force Field 

Analysis. He postulates that individuals exist within an 

organizational space or "field." There are driving forces 

that move people into a new direction (change) and there are 

restraining forces that reinforce the status quo and support 

an individual’s resistance to change. Kuriloff (1972) found 

this type of analysis to be useful in identifying the forces 

contributing to the work-related problems in organizations 

and developing educational programs to address the problems. 

The DACUM (Developing A Curriculum) process (Norton 

1985) is a popular technique for determining the tasks that 

are performed by people in an occupation. This analysis 

then can be used for training needs assessments and 

curriculum development. DACUM operates on the premises that 

expert workers can define their jobs better than anyone 

else, these jobs are described in terms of tasks that 

successful workers perform, and that workers need specific 

attitudes and knowledge in order to perform each task 

correctly. 

The DACUM process (Norton 1985) involves working with a 

trained facilitator. A committee of experts from the 

20



occupational area identifies duties and the specific tasks 

connected with the duties. The task statements are further 

developed, reviewed, and refined before being verified by 

experts selected from the ranks of practitioners of the 

occupation under analysis. The DACUM analysis provides 

results of traits and attitudes important to professionals 

in a given occupation and general knowledge and skill areas 

that are prerequisites to job performance. The finished 

DACUM profile for a given profession consists of a listing 

of detailed tasks and duties. Educational products can then 

be developed with the instructional content focused on 

developing skills relevant to the job tasks. 

Task analysis is a very generic and flexible 

methodology. The DACUM process employs elements of task 

analysis, as do many of the techniques identified in this 

literature review. Task analysis has been used extensively 

as a strategy for determining educational content and for 

conducting occupational surveys (Morsh and Archer 1967). 

This approach is also used extensively by the Vocational- 

Technical Education Consortium of States (Finch and 

Crunkilton 1993). There is no specific formula, but the 

basic steps of task analysis include: reviewing relevant 

literature, developing an occupational inventory (task 

list), selecting a worker sample, administering the 
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�i�n�v�e�n�t�o�r�y�,� �a�n�d� �a�n�a�l�y�z�i�n�g� �a�n�d� �i�n�t�e�r�p�r�e�t�i�n�g� �t�h�e� �d�a�t�a�.� 

�A� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� �d�i�v�e�r�s�e� �t�e�c�h�n�i�q�u�e�s� �a�n�d� �s�t�r�a�t�e�g�i�e�s� �t�o� 

�i�d�e�n�t�i�f�y� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m� �c�o�n�t�e�n�t� �a�r�e� �a�v�a�i�l�a�b�l�e� 

�t�o� �p�r�o�v�i�d�e�r�s� �o�f� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �T�a�s�k� �a�n�a�l�y�s�i�s� �s�e�e�m�s� 

�t�o� �b�e� �a� �c�r�i�t�i�c�a�l� �c�o�m�p�o�n�e�n�t� �i�n� �m�a�n�y� �o�f� �t�h�e�s�e� �m�e�t�h�o�d�o�l�o�g�i�e�s�.� 

�A�n� �a�m�a�l�g�a�m� �o�f� �t�h�e� �r�e�v�i�e�w�e�d� �p�r�o�c�e�d�u�r�e�s� �c�a�n� �b�e� �u�s�e�d� �t�o� �b�e�s�t� 

�f�i�t� �t�h�e� �n�e�e�d�s� �t�h�e� �o�f� �p�r�o�v�i�d�e�r�s� �o�f� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� 

�F�a�c�t�o�r�s� �t�h�a�t� �m�u�s�t� �b�e� �t�a�k�i�n�g� �i�n�t�o� �a�c�c�o�u�n�t� �i�n�c�l�u�d�e� �r�e�s�o�u�r�c�e�s� 

�a�v�a�i�l�a�b�l�e�,� �t�h�e� �e�a�s�e� �o�f� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�,� �o�b�j�e�c�t�i�v�i�t�y�,� 

�v�a�l�i�d�i�t�y� �a�n�d� �a�p�p�l�i�c�a�b�i�l�i�t�y� �(�F�i�n�c�h� �a�n�d� �C�r�u�n�k�i�l�t�o�n� �1�9�9�3�)�.� 
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�C�h�a�p�t�e�r� �T�h�r�e�e� 

�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �A�n�a�l�y�s�i�s� 

�I�n�t�r�o�d�u�c�t�i�o�n� 

�I�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� �u�n�d�e�r�s�t�a�n�d� �s�t�a�t�e� �f�i�s�h� �a�n�d� �g�a�m�e� 

�a�g�e�n�c�i�e�s� �a�n�d� �h�o�w� �t�h�e�s�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �i�m�p�a�c�t� �o�n� �t�h�e� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �i�t�s� �e�m�p�l�o�y�e�e�s�.� �T�h�e� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �n�e�e�d�s� �o�f� �f�i�s�h�e�r�y� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �m�u�s�t� 

�m�e�e�t� �t�h�e� �e�x�p�e�c�t�a�t�i�o�n�s� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �n�e�e�d�s� �o�f� �t�h�e�i�r� 

�a�g�e�n�c�i�e�s�.� �O�r�g�a�n�i�z�a�t�i�o�n�a�l� �a�n�a�l�y�s�i�s�,� �l�i�k�e� �t�a�s�k� �a�n�a�l�y�s�i�s�,� �i�s� �a� 

�c�r�i�t�i�c�a�l� �c�o�m�p�o�n�e�n�t� �o�f� �t�h�e� �o�v�e�r�a�l�l� �n�e�e�d�s� �a�s�s�e�s�s�m�e�n�t� �p�r�o�c�e�s�s� 

�o�f� �d�e�v�e�l�o�p�i�n�g� �a�n�d� �i�m�p�l�e�m�e�n�t�i�n�g� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� 

�p�r�o�g�r�a�m�s�.� 

�B�i�o�l�o�g�i�s�t�s� �i�n�v�o�l�v�e�d� �i�n� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �w�i�l�l� �a�p�p�l�y� 

�n�e�w�l�y� �a�c�q�u�i�r�e�d� �k�n�o�w�l�e�d�g�e�,� �s�k�i�l�l�s� �a�n�d� �a�b�i�l�i�t�i�e�s� �w�i�t�h�i�n� �a�n� 

�e�n�v�i�r�o�n�m�e�n�t� �c�a�l�l�e�d� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �(�G�o�l�d�s�t�e�i�n� �1�9�8�6�)�.� 

�S�c�h�e�i�n ��s� �(�1�9�8�0�)� �d�e�f�i�n�e�s� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �a�s� �"�t�h�e� �p�l�a�n�n�e�d� 

�c�o�o�r�d�i�n�a�t�i�o�n� �o�f� �t�h�e� �a�c�t�i�v�i�t�i�e�s� �o�f� �a� �n�u�m�b�e�r� �o�f� �p�e�o�p�l�e� �f�o�r� �t�h�e� 

�a�c�h�i�e�v�e�m�e�n�t� �o�f� �s�o�m�e� �c�o�m�m�o�n�,� �e�x�p�l�i�c�i�t� �p�u�r�p�o�s�e� �o�r� �g�o�a�l�,� 

�t�h�r�o�u�g�h� �d�i�v�i�s�i�o�n� �o�f� �l�a�b�o�r� �a�n�d� �f�u�n�c�t�i�o�n�,� �a�n�d� �t�h�r�o�u�g�h� �a� 
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�h�i�e�r�a�r�c�h�y� �o�f� �a�u�t�h�o�r�i�t�y� �a�n�d� �r�e�s�p�o�n�s�i�b�i�l�i�t�y�.�"� 

�U�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �a�n�d� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 

�c�u�l�t�u�r�e� �r�e�l�a�t�i�v�e� �t�o� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �i�m�p�o�r�t�a�n�t� �t�o� 

�p�r�o�v�i�d�e�r�s� �o�f� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �T�h�e�r�e� �a�r�e� �m�a�n�y� �e�l�e�m�e�n�t�s� 

�o�f� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n� �t�h�a�t� �m�a�y� �a�f�f�e�c�t� �t�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �a�n�d� 

�o�u�t�c�o�m�e�s�.� �T�h�e� �s�u�c�c�e�s�s� �o�r� �f�a�i�l�u�r�e� �o�f� �i�m�p�l�e�m�e�n�t�i�n�g� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m�s� �i�s� �c�l�o�s�e�l�y� �t�i�e�d� �t�o� �t�h�e� �e�x�i�s�t�i�n�g� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�l�i�m�a�t�e� �f�o�r� �s�u�c�h� �a�c�t�i�v�i�t�i�e�s�.� 

�T�h�e� �s�p�e�c�i�f�i�c� �o�b�j�e�c�t�i�v�e�s� �o�f� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �a�n�a�l�y�s�i�s� 

�w�e�r�e� �t�o� �p�r�o�v�i�d�e� �a� �"�s�n�a�p�s�h�o�t�"� �o�f� �t�h�e� �s�t�a�t�e� �a�g�e�n�c�i�e�s �� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�l�i�m�a�t�e� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �b�y� 

�i�d�e�n�t�i�f�y�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�o�m�p�o�n�e�n�t�s� �t�h�a�t� �a�f�f�e�c�t� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m�s�,� �q�u�a�n�t�i�f�y�i�n�g� �r�e�s�o�u�r�c�e�s� �a�v�a�i�l�a�b�l�e� �f�o�r� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�c�t�i�v�i�t�i�e�s�,� �a�n�d� �i�d�e�n�t�i�f�y�i�n�g� 

�c�o�n�s�t�r�a�i�n�t�s� �p�r�e�s�e�n�t� �i�n� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �e�n�v�i�r�o�n�m�e�n�t�.� 

�M�e�t�h�o�d�o�l�o�g�y� 

�T�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �a�n�a�l�y�s�i�s� �s�u�r�v�e�y� �w�a�s� �d�e�v�e�l�o�p�e�d� �w�i�t�h� 

�c�o�m�p�o�n�e�n�t�s� �t�a�k�e�n� �f�r�o�m� �a� �L�e�a�d�e�r�s�h�i�p� �D�e�v�e�l�o�p�m�e�n�t� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�a�n�d� �a� �D�o�m�i�n�i�o�n� �B�a�n�k�s�h�a�r�e�s� �D�e�v�e�l�o�p�m�e�n�t� �Q�u�e�s�t�i�o�n�n�a�i�r�e� 

�d�e�v�e�l�o�p�e�d� �b�y� �L�e�f�f�e�l� �(�1�9�9�2�)�,� �a� �P�r�o�f�e�s�s�i�o�n�a�l� �M�a�n�a�g�e�r�i�a�l� 

�P�o�s�i�t�i�o�n� �Q�u�e�s�t�i�o�n�n�a�i�r�e� �(�M�i�t�c�h�e�l�l� �a�n�d� �M�c�C�o�r�m�i�c�k� �1�9�8�0�)�,� �a�n�d� 
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�S�t�r�a�t�e�g�i�c� �A�n�a�l�y�s�i�s� �c�h�a�r�t�s� �p�u�b�l�i�s�h�e�d� �b�y� �B�u�r�a�c�k� �(�1�9�8�8�)�.� 

�S�t�a�t�e�m�e�n�t�s� �w�e�r�e� �d�e�s�i�g�n�e�d� �o�r� �s�e�l�e�c�t�e�d� �t�o� �o�b�t�a�i�n� �d�a�t�a� �r�e�l�a�t�e�d� 

�t�o� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �t�h�e� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� 

�a�g�e�n�c�i�e�s�.� �T�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �r�e�v�i�e�w�e�d� �b�y� �f�a�c�u�l�t�y� �m�e�m�b�e�r�s� 

�i�n� �t�h�e� �D�e�p�a�r�t�m�e�n�t� �o�f� �F�i�s�h�e�r�i�e�s� �a�n�d� �W�i�l�d�l�i�f�e� �S�c�i�e�n�c�e�s� �a�n�d� �t�h�e� 

�D�e�p�a�r�t�m�e�n�t� �o�f� �M�a�n�a�g�e�m�e�n�t� �a�t� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� 

�a�n�d� �S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y� �a�n�d� �M�r�.� �B�u�d� �B�r�i�s�t�o�w�,� �c�h�a�i�r� �o�f� �t�h�e� 

�I�n�t�e�r�n�a�t�i�o�n�a�l� �A�s�s�o�c�i�a�t�i�o�n� �o�f� �F�i�s�h� �a�n�d� �W�i�l�d�l�i�f�e� �A�g�e�n�c�i�e�s� 

�E�d�u�c�a�t�i�o�n� �C�o�m�m�i�t�t�e�e�.� 

�T�h�e� �t�h�r�e�e� �p�a�g�e� �s�u�r�v�e�y� �w�a�s� �s�e�n�t� �o�n� �A�u�g�u�s�t� �1�0�,� �1�9�9�3�,� �t�o� 

�d�i�r�e�c�t�o�r�s� �(�c�h�i�e�f�s�)� �o�f� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �a�g�e�n�c�i�e�s� �w�i�t�h� 

�a� �c�o�v�e�r� �l�e�t�t�e�r� �f�r�o�m� �M�r�.� �B�u�d� �B�r�i�s�t�o�w�.� �T�h�i�r�t�y� �e�i�g�h�t� �s�t�a�t�e� 

�a�g�e�n�c�i�e�s� �r�e�s�p�o�n�d�e�d� �t�o� �t�h�e� �i�n�i�t�i�a�l� �m�a�i�l�i�n�g�.� �A� �f�o�l�l�o�w�-�u�p� 

�l�e�t�t�e�r� �w�a�s� �s�e�n�t� �t�o� �t�h�e� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �o�n� �S�e�p�t�e�m�b�e�r� �9�,� �1�9�9�3�.� 

�A� �t�o�t�a�l� �o�f� �4�7� �s�t�a�t�e� �a�g�e�n�c�i�e�s� �r�e�s�p�o�n�d�e�d�.� �C�o�p�i�e�s� �o�f� �t�h�e� 

�s�u�r�v�e�y� �a�n�d� �c�o�v�e�r� �l�e�t�t�e�r�s� �a�r�e� �f�o�u�n�d� �i�n� �t�h�e� �A�p�p�e�n�d�i�x� �B�.� 

�D�a�t�a� �w�e�r�e� �a�n�a�l�y�z�e�d� �u�s�i�n�g� �a� �S�A�S� �p�r�o�g�r�a�m�,� �c�o�m�p�u�t�i�n�g� 

�m�e�a�n�s�,� �r�a�n�g�e�s� �a�n�d� �f�r�e�q�u�e�n�c�i�e�s�.� 
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�R�e�s�u�l�t�s� 

�O�r�g�a�n�i�z�a�t�i�o�n�a�l� �C�l�i�m�a�t�e� �f�o�r� �C�o�n�t�i�n�u�i�n�g� �E�d�u�c�a�t�i�o�n� 

�T�h�e� �f�i�r�s�t� �s�e�c�t�i�o�n� �c�o�n�s�i�s�t�i�n�g� �o�f� �t�w�e�n�t�y�-�e�i�g�h�t� �s�t�a�t�e�m�e�n�t�s� 

�w�a�s� �d�e�s�i�g�n�e�d� �t�o� �l�o�o�k� �a�t� �e�l�e�m�e�n�t�s� �o�f� �F�i�s�h� �a�n�d� �W�i�l�d�l�i�f�e� 

�A�g�e�n�c�i�e�s� �t�h�a�t� �m�a�y� �a�f�f�e�c�t� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� �T�h�e� 

�r�e�s�p�o�n�s�e�s� �f�r�o�m� �a�g�e�n�c�y� �h�e�a�d�s� �p�r�o�v�i�d�e� �a� �"�t�o�p� �v�i�e�w�"� �o�f� �t�h�e�i�r� 

�o�r�g�a�n�i�z�a�t�i�o�n ��s� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �e�n�v�i�r�o�n�m�e�n�t�.� 

�P�a�r�t�i�c�i�p�a�n�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �r�e�s�p�o�n�d� �t�o� �e�a�c�h� �s�t�a�t�e�m�e�n�t� �u�s�i�n�g� �a� 

�L�i�k�e�r�t� �s�c�a�l�e� �o�f� �1� �t�o� �5�,� �w�i�t�h� �S�t�r�o�n�g�l�y� �D�i�s�a�g�r�e�e� �b�e�i�n�g� �n�u�m�b�e�r� 

�1�,� �a�n�d� �S�t�r�o�n�g�l�y� �A�g�r�e�e� �b�e�i�n�g� �n�u�m�b�e�r� �5�.� �R�e�s�p�o�n�s�e�s� �o�f� �n�u�m�b�e�r� �3� 

�w�e�r�e� �i�n�t�e�r�p�r�e�t�e�d� �t�o� �b�e� �n�e�u�t�r�a�l� �o�r� �n�o�n�-�c�o�m�m�i�t�t�a�l� �o�n� �a�n�y� �o�n�e� 

�p�a�r�t�i�c�u�l�a�r� �i�t�e�n�.� �T�h�e� �m�e�a�n� �r�e�s�u�l�t�s� �a�r�e� �r�e�p�o�r�t�e�d� �i�n� �T�a�b�l�e� �A�,� 

�w�i�t�h� �s�t�a�t�e�m�e�n�t�s� �r�a�n�k�e�d� �f�r�o�m� �t�h�e� �h�i�g�h�e�s�t� �(�a�g�r�e�e�)� �t�o� �t�h�e� 

�l�o�w�e�s�t� �(�d�i�s�a�g�r�e�e�)�.� �R�e�s�p�o�n�s�e�s� �o�f� �1� �a�n�d� �2� �w�e�r�e� �c�o�m�b�i�n�e�d� �t�o� 

�b�e�c�o�m�e� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �D�i�s�a�g�r�e�e�.� �L�i�k�e�w�i�s�e� �r�e�s�p�o�n�s�e�s� �o�f� �4� 

�a�n�d� �5� �w�e�r�e� �c�o�m�b�i�n�e�d� �t�o� �b�e�c�o�m�e� �a� �p�e�r�c�e�n�t�a�g�e� �o�f� �A�g�r�e�e�.� 
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�T�a�b�l�e� �A�.� �R�e�s�u�l�t�s� �o�f� �C�o�n�t�i�n�u�i�n�g� �E�d�u�c�a�t�i�o�n� �E�n�v�i�r�o�n�m�e�n�t�.� 
�n�=�4�7� �s�t�a�t�e� �a�g�e�n�c�i�e�s� �r�e�p�o�r�t�i�n�g� 
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�S�t�a�t�e�m�e�n�t� �P�e�r�c�e�n�t� �|� �P�e�r�c�e�n�t� �M�e�a�n� 
�A�g�r�e�e� �D�i�s�a�g�r�e�e� 

�T�h�e� �g�o�a�l�s� �o�f� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �a�r�e� �c�l�e�a�r�l�y� �s�t�a�t�e�d�.� �8�0�.�8� �8�.�5� �4�.�1�9� 

�T�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �c�o�n�t�r�a�c�t�s� �f�o�r� �t�r�a�i�n�i�n�g� �a�c�t�i�v�i�t�i�e�s�.� �|� �6�1�.�7� �1�7�.�0� �3�.�5�9� 

�T�h�e� �b�e�n�e�f�i�t�s� �o�f� �t�r�a�i�n�i�n�g� �a�n�d� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t� �t�o� �|� �5�9�.�6� �1�0�.�7� �3�.�5�9� 
�t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �a�r�e� �u�n�d�e�r�s�t�o�o�d� �b�y� �t�o�p� 
�m�a�n�a�g�e�m�e�n�t�.� 

�T�h�e� �p�r�i�n�c�i�p�l�e� �t�h�a�t� �t�h�e� �p�e�o�p�l�e� �o�f� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �|� �5�7�.�5� �1�0�.�6� �3�.�5�9� 
�a�r�e� �i�t�s� �g�r�e�a�t�e�s�t� �r�e�s�o�u�r�c�e� �i�s� �w�i�d�e�l�y� �s�u�p�p�o�r�t�e�d�.� 

�E�m�p�l�o�y�e�e�s� �a�r�e� �e�n�c�o�u�r�a�g�e�d� �t�o� �a�t�t�e�n�d� �t�r�a�i�n�i�n�g� �5�5�.�3� �1�2�.�8� �3�.�4�4� 
�c�o�u�r�s�e�s� �o�f�f�e�r�e�d� �b�y� �p�e�r�s�o�n�s� �o�r� �o�r�g�a�n�i�z�a�t�i�o�n�s� 
�e�x�t�e�r�n�a�l� �t�o� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

�T�h�e� �g�o�a�l�s� �a�n�d� �p�r�i�o�r�i�t�i�e�s� �o�f� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �a�r�e� �5�1�.�1� �1�7�.�0� �3�.�4�0� 
�u�n�d�e�r�s�t�o�o�d� �b�y� �i�t�s� �e�m�p�l�o�y�e�e�s�.� 

�T�h�e� �s�t�a�t�e�d� �g�o�a�l�s� �a�n�d� �p�r�i�o�r�i�t�i�e�s� �o�f� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �|� �5�7�.�4� �1�7�.�0� �3�.�3�4� 
�g�u�i�d�e� �t�h�e� �a�l�l�o�c�a�t�i�o�n� �o�f� �f�i�n�a�n�c�i�a�l� �r�e�s�o�u�r�c�e�s�.� 

�T�r�a�i�n�i�n�g� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �e�f�f�o�r�t�s� �3�8�.�3� �1�0�.�7� �3�.�3�4� 
�e�m�p�h�a�s�i�z�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �n�e�e�d�s�.� 

�T�r�a�i�n�i�n�g� �p�r�o�g�r�a�m�s� �a�r�e� �s�e�t� �u�p� �i�n� �o�r�d�e�r� �t�o� �a�c�h�i�e�v�e� �|� �4�0�.�4� �1�4�.�9� �3�,�2�9� 
�s�h�o�r�t�-�t�e�r�m� �o�b�j�e�c�t�i�v�e�s�.� 

�C�a�r�e�e�r� �p�l�a�n�n�i�n�g� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �a�r�e� �s�u�p�p�o�r�t�e�d� �i�n� �|� �4�2�.�5� �2�3�.�4� �3�.�2�3� 
�t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

�E�m�p�l�o�y�m�e�n�t� �i�n� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �o�f�f�e�r�s� �t�h�e� �4�0�.�4� �2�7�.�7� �3�.�2�3� 
�e�m�p�l�o�y�e�e� �t�r�a�i�n�i�n�g� �o�p�p�o�r�t�u�n�i�t�i�e�s� �t�h�a�t� �p�r�o�m�o�t�e� 
�p�e�r�s�o�n�a�l� �g�r�o�w�t�h�.� 

�T�i�m�e� �i�s� �p�r�o�v�i�d�e�d� �f�o�r� �e�m�p�l�o�y�e�e�s� �t�o� �p�u�r�s�u�e� �3�8�.�3� �2�7�.�7� �3�.�2�3� 
�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�c�t�i�v�i�t�i�e�s� �o�u�t�s�i�d�e� �t�h�e� 
�o�r�g�a�n�i�z�a�t�i�o�n�.� 

�T�r�a�i�n�i�n�g� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �n�e�e�d�s� �3�8�.�3� �1�7�.�0� �3�.�2�1� 
�e�m�p�h�a�s�i�z�e� �i�n�d�i�v�i�d�u�a�l� �n�e�e�d�s�.� � � � � � � � � � � 
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�T�r�a�i�n�i�n�g� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�c�t�i�v�i�t�i�e�s� �3�6�.�9� �2�3�.�9� �3�.�2�1� 
�a�r�e� �p�l�a�n�n�e�d� �a�n�d� �o�f�f�e�r�e�d� �a�n�n�u�a�l�l�y� �t�o� �e�m�p�l�o�y�e�e�s�.� 

�T�h�e� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n ��s� �t�r�a�i�n�i�n�g� �4�1�.�3� �2�1�.�7� �3�.�1�9� 
�p�r�o�g�r�a�m� �o�c�c�u�r�s� �a�t� �t�h�e� �s�u�p�e�r�v�i�s�o�r�y� �l�e�v�e�l� �o�r� �h�i�g�h�e�r�.� 

�T�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �o�p�e�n� �t�o� �c�h�a�n�g�e�.� �4�0�.�5� �2�1�.�3� �3�.�1�9� 

�I�n� �t�h�e� �b�u�d�g�e�t� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�c�e�s�s�,� �m�o�n�i�e�s� �a�r�e� �4�0�.�4� �3�8�.�3� �3�.�0�4� 
�t�a�r�g�e�t�e�d� �a�n�n�u�a�l�l�y� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� 

�P�r�o�f�e�s�s�i�o�n�a�l� �e�m�p�l�o�y�e�e� �t�r�a�i�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� �a�r�e� �3�3�.�4� �2�7�.�7� �3�.�0� 
�d�e�v�e�l�o�p�e�d� �w�i�t�h� �i�n�p�u�t� �f�r�o�m� �v�a�r�i�o�u�s� �l�e�v�e�l�s� �o�f� �t�h�e� 
�o�r�g�a�n�i�z�a�t�i�o�n�.� 

�G�u�i�d�i�n�g� �t�h�e� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �o�f� �s�t�a�f�f� �i�s� �2�5�.�5� �2�7�.�7� �2�.�9�1� 
�c�o�n�s�i�d�e�r�e�d� �a� �p�r�i�o�r�i�t�y� �o�f� �t�o�p� �m�a�n�a�g�e�m�e�n�t�.� 

�T�r�a�i�n�i�n�g� �i�s� �b�e�i�n�g� �u�s�e�d� �t�o� �o�v�e�r�c�o�m�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �|� �2�6�.�1� �3�2�.�6� �2�.�8�9� 
�p�r�o�b�l�e�m�s� �o�r� �c�o�n�f�l�i�c�t�s�.� 

�C�r�e�a�t�i�v�i�t�y� �a�n�d� �r�i�s�k�-�t�a�k�i�n�g� �a�r�e� �e�n�c�o�u�r�a�g�e�d� �a�t� �a�l�l� �2�1�.�2� �3�6�.�2� �2�.�8�2� 
�l�e�v�e�l�s�.� 

�T�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �e�m�p�l�o�y�s� �a� �t�r�a�i�n�i�n�g�/�s�t�a�f�f� �3�6�.�2� �4�8�.�9� �2�.�8�0� 
�d�e�v�e�l�o�p�m�e�n�t� �s�p�e�c�i�a�l�i�s�t�.� 

�E�m�p�l�o�y�e�e�s� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �t�r�a�i�n�i�n�g� �a�n�d� �1�9�.�1� �4�4�.�6� �2�.�6�5� 
�d�e�v�e�l�o�p�m�e�n�t� �o�p�p�o�r�t�u�n�i�t�i�e�s� �a�r�e� �r�e�w�a�r�d�e�d� �d�u�r�i�n�g� 
�t�h�e�i�r� �p�e�r�f�o�r�m�a�n�c�e� �a�p�p�r�a�i�s�a�l�.� 

�O�p�p�o�r�t�u�n�i�t�i�e�s� �t�o� �a�t�t�e�n�d� �t�r�a�i�n�i�n�g� �c�o�u�r�s�e�s� �a�r�e� �u�s�e�d� �2�1�.�3� �4�4�.�7� �2�.�6�1� 
�a�s� �r�e�w�a�r�d�s� �i�n� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

�T�r�a�i�n�i�n�g� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �p�l�a�n�s� �a�r�e� �2�1�.�3� �5�3�.�2� �2�.�5�3� 
�i�n�c�l�u�d�e�d� �i�n� �l�o�n�g�-�r�a�n�g�e� �s�t�r�a�t�e�g�i�c� �p�l�a�n�s� �f�o�r� �t�h�e� 
�o�r�g�a�n�i�z�a�t�i�o�n�.� 

�S�u�p�e�r�v�i�s�o�r�s� �a�r�e� �e�v�a�l�u�a�t�e�d� �f�o�r� �c�a�r�r�y�i�n�g� �o�u�t� �1�4�.�9� �4�9�.�0� �2�.�4�4� 
�e�f�f�e�c�t�i�v�e� �s�t�a�f�f� �t�r�a�i�n�i�n�g� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�g�r�a�m�s�.� 

�P�r�o�f�e�s�s�i�o�n�a�l� �e�m�p�l�o�y�e�e� �t�r�a�i�n�i�n�g� �n�e�e�d�s� �a�r�e� �r�o�u�t�i�n�e�l�y� �|� �1�0�.�7� �5�3�.�1� �2�.�4�4� 
�a�s�s�e�s�s�e�d�.� 

�P�r�o�f�e�s�s�i�o�n�a�l� �e�m�p�l�o�y�e�e�s� �i�n� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �a�r�e� �8�.�5� �7�4�.�4� �2�.�0� 
�r�e�q�u�i�r�e�d� �t�o� �d�e�v�e�l�o�p� �a�n�n�u�a�l� �t�r�a�i�n�i�n�g� �p�l�a�n�s�.� � � � � � � � � � � 
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�T�h�e� �f�r�e�q�u�e�n�c�y� �o�f� �s�t�r�o�n�g�l�y� �a�g�r�e�e� �r�e�s�p�o�n�s�e�s� �t�o� �t�h�e� �2�8� 

�s�t�a�t�e�m�e�n�t�s� �i�n� �t�h�e� �s�u�r�v�e�y� �w�a�s� �e�x�t�r�e�m�e�l�y� �l�o�w�,� �o�n�l�y� �5�.�8� �p�e�r� 

�i�t�e�m�,� �h�e�n�c�e� �t�h�e� �l�o�w� �m�e�a�n� �v�a�l�u�e�s�.� �T�h�e� �o�n�l�y� �s�t�a�t�e�m�e�n�t� �t�h�a�t� 

�r�a�t�e�d� �a� �m�e�a�n� �r�e�s�p�o�n�s�e� �o�f� �4�.�0� �o�r� �h�i�g�h�e�r� �d�e�a�l�t� �w�i�t�h� �c�l�e�a�r�l�y� 

�s�t�a�t�e�d� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �g�o�a�l�s�,� �8�0�.�8�%� �o�f� �t�h�e� �s�t�a�t�e�s� �r�e�s�p�o�n�d�i�n�g� 

�i�n� �a�g�r�e�e�m�e�n�t�.� �T�h�e� �n�e�x�t� �t�h�r�e�e� �s�t�a�t�e�m�e�n�t�s� �h�a�d� �m�e�a�n� �r�e�s�p�o�n�s�e�s� 

�o�f� �3�.�5�9�.� �T�h�e�s�e� �i�n�c�l�u�d�e�d� �c�o�n�t�r�a�c�t�i�n�g� �f�o�r� �t�r�a�i�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� 

�(�6�1�.�7�%�)�,� �t�o�p� �m�a�n�a�g�e�m�e�n�t� �u�n�d�e�r�s�t�a�n�d�i�n�g� �b�e�n�e�f�i�t�s� �o�f� �s�t�a�f�f� 

�d�e�v�e�l�o�p�m�e�n�t� �(�5�9�.�6�%�)�,� �a�n�d� �s�u�p�p�o�r�t� �o�f� �t�h�e� �p�r�i�n�c�i�p�l�e� �t�h�a�t� �t�h�e� 

�o�r�g�a�n�i�z�a�t�i�o�n ��s� �p�e�o�p�l�e� �a�r�e� �i�t�s� �g�r�e�a�t�e�s�t� �r�e�s�o�u�r�c�e� �(�5�7�.�5�%�)�.� 

�T�h�e� �s�t�a�t�e�m�e�n�t� �r�e�l�a�t�e�d� �t�o� �e�n�c�o�u�r�a�g�i�n�g� �e�m�p�l�o�y�e�e�s� �t�o� 

�p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�r�a�i�n�i�n�g� �o�f�f�e�r�e�d� �b�y� �e�x�t�e�r�n�a�l� �p�e�r�s�o�n�s� �o�r� 

�o�r�g�a�n�i�z�a�t�i�o�n�s� �h�a�d� �t�h�e� �n�e�x�t� �h�i�g�h�e�s�t� �m�e�a�n� �r�e�s�p�o�n�s�e� �(�3�.�4�4�,� 

�(�5�5�.�3�%� �a�g�r�e�e�)�.� 

�T�w�o� �o�t�h�e�r� �s�t�a�t�e�m�e�n�t�s� �r�e�l�a�t�e�d� �t�o� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �g�o�a�l�s� 

�r�e�c�e�i�v�e�d� �m�i�l�d� �a�g�r�e�e�m�e�n�t�:� �o�n�e� �d�e�a�l�t� �w�i�t�h� �e�m�p�l�o�y�e�e�s� 

�u�n�d�e�r�s�t�a�n�d�i�n�g� �g�o�a�l�s� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �(�m�e�a�n� �3�.�4�,� �5�1�.�5�%� 

�a�g�r�e�e�i�n�g�)�,� �a�n�d� �g�o�a�l�s� �d�r�i�v�i�n�g� �f�i�n�a�n�c�i�a�l� �a�l�l�o�c�a�t�i�o�n�s� �(�m�e�a�n� 

�3�.�3�4�,� �5�7�.�4�%� �a�g�r�e�e�i�n�g�)�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �2�1� �s�t�a�t�e�m�e�n�t�s�,� �w�i�t�h� 

�o�n�e� �e�x�c�e�p�t�i�o�n�,� �h�a�d� �4�2�%� �o�r� �l�e�s�s� �a�g�r�e�e�i�n�g� �w�i�t�h� �t�h�e�m� �(�r�a�n�g�e� 

�4�2�.�5�%� �t�o� �8�.�4�%�)�.� 

�T�e�n� �s�t�a�t�e�m�e�n�t�s� �h�a�d� �m�e�a�n� �v�a�l�u�e�s� �b�e�l�o�w� �3�.�0�,� �a� �n�e�u�t�r�a�l� �o�r� 

�2�9



�e�o
� 

�n�o�n�-�c�o�m�m�i�t�t�a�l� �r�e�s�p�o�n�s�e�.� �T�h�e� �p�e�r�c�e�n�t� �a�g�r�e�e�i�n�g� �w�i�t�h� �t�h�e�s�e� 

�s�t�a�t�e�m�e�n�t�s� �r�a�n�g�e�d� �f�r�o�m� �3�6�.�2�%� �t�o� �8�.�4�%�,� �w�i�t�h� �a� �m�e�a�n� �p�e�r�c�e�n�t� 

�a�g�r�e�e�m�e�n�t� �o�f� �2�0�.�5�%�.� �T�h�e� �t�h�r�e�e� �l�o�w�e�s�t� �r�e�s�p�o�n�s�e�s� �d�e�a�l�t� �w�i�t�h� 

�s�u�p�e�r�v�i�s�o�r ��s� �b�e�i�n�g� �e�v�a�l�u�a�t�e�d� �f�o�r� �c�a�r�r�y�i�n�g� �o�u�t� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �p�r�o�g�r�a�m�s� �(�m�e�a�n� �2�.�4�4�,� �1�4�.�9�%� �a�g�r�e�e�i�n�g�)�;� �r�o�u�t�i�n�e� 

�a�s�s�e�s�s�m�e�n�t� �o�f� �e�m�p�l�o�y�e�e�s �� �t�r�a�i�n�i�n�g� �n�e�e�d�s� �(�m�e�a�n� �2�.�4�4�,� �1�0�.�7�%� 

�a�g�r�e�e�i�n�g�)�;� �a�n�d� �e�m�p�l�o�y�e�e�s� �d�e�v�e�l�o�p�i�n�g� �a�n�n�u�a�l� �t�r�a�i�n�i�n�g� �p�l�a�n�s� 

�(�m�e�a�n� �2�.�0�,� �8�.�4�%� �a�g�r�e�e�i�n�g�)�.� 

�C�o�n�s�t�r�a�i�n�t�s� �t�o� �P�r�o�f�e�s�s�i�o�n�a�l� �D�e�v�e�l�o�p�m�e�n�t� 

�T�h�i�s� �c�o�m�p�o�n�e�n�t� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �a�n�a�l�y�s�i�s� �l�i�s�t�e�d� 

�f�i�v�e� �p�o�s�s�i�b�l�e� �c�o�n�s�t�r�a�i�n�t�s� �t�o� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�a�c�t�i�v�i�t�i�e�s�.� �S�p�a�c�e� �w�a�s� �p�r�o�v�i�d�e�d� �f�o�r� �t�h�e� �l�i�s�t�i�n�g� �o�f� �o�t�h�e�r� 

�i�d�e�n�t�i�f�i�e�d� �c�o�n�s�t�r�a�i�n�t�s�.� �A� �f�i�v�e� �p�o�i�n�t� �L�i�k�e�r�t� �s�c�a�l�e� �w�a�s� �u�s�e�d�,� 

�w�i�t�h� �t�h�e� �n�u�m�b�e�r� �1� �b�e�i�n�g� �a� �N�o�t� �I�m�p�o�r�t�a�n�t� �o�r� �L�o�w� �C�o�n�s�t�r�a�i�n�t�,� 

�a�n�d� �t�h�e� �n�u�m�b�e�r� �5� �b�e�i�n�g� �a� �V�e�r�y� �I�m�p�o�r�t�a�n�t� �o�r� �H�i�g�h� �C�o�n�s�t�r�a�i�n�t�.� 

�T�a�b�l�e� �B�.� �s�u�m�m�a�r�i�z�e�s� �t�h�e� �r�e�s�p�o�n�s�e�s�.� �R�e�s�p�o�n�s�e�s� �o�f� �1� �a�n�d� �2� �(�n�o�t� 

�i�m�p�o�r�t�a�n�t�/�l�o�w� �c�o�n�s�t�r�a�i�n�t�)� �w�e�r�e� �c�o�m�b�i�n�e�d� �a�n�d� �r�e�p�o�r�t�e�d� �a�s� 

�p�e�r�c�e�n�t� �L�o�w� �C�o�n�s�t�r�a�i�n�t�.� �L�i�k�e�w�i�s�e� �r�e�s�p�o�n�s�e�s� �o�f� �4� �a�n�d� �5� 

�(�i�m�p�o�r�t�a�n�t�/�h�i�g�h� �c�o�n�s�t�r�a�i�n�t�)� �w�e�r�e� �c�o�m�b�i�n�e�d� �a�n�d� �r�e�p�o�r�t�e�d� �a�s� 

�p�e�r�c�e�n�t� �H�i�g�h� �C�o�n�s�t�r�a�i�n�t�.� �S�t�a�t�e�m�e�n�t�s� �w�e�r�e� �r�a�n�k�e�d� �a�c�c�o�r�d�i�n�g� �t�o� 

�t�h�e� �m�e�a�n�s�.� 

�3�0



�T�a�b�l�e� �B�.� �C�o�n�s�t�r�a�i�n�t�s� �t�o� �P�r�o�f�e�s�s�i�o�n�a�l� �D�e�v�e�l�o�p�m�e�n�t�.� 

�n�=�4�7� �s�t�a�t�e� �a�g�e�n�c�i�e�s� �r�e�p�o�r�t�i�n�g� 
� � 

� � 

� � 

� � 

� � 

� � 

�C�o�n�s�t�r�a�i�n�t�s� �L�o�w� �H�i�g�h� �M�e�a�n� 
�P�e�r�c�e�n�t� �|� �P�e�r�c�e�n�t� 

�B�u�d�g�e�t� �d�o�l�l�a�r�s� �t�o� �p�r�o�v�i�d�e� �a�c�t�i�v�i�t�i�e�s� �a�n�d� �1�7�.�0� �6�6�.�0� �3�.�8�2� 
�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �s�u�p�p�o�r�t�.� 

�T�r�a�v�e�l� �c�o�n�s�t�r�a�i�n�t�s�.�  �� �1�7�.�0� �5�9�.�5� �3�.�6�3� 

�T�i�m�e� �t�a�k�e�n� �a�w�a�y� �f�r�o�m� �j�o�b� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �1�9�.�1� �5�3�.�2� �3�.�4�4� 
�t�r�a�i�n�i�n�g� �a�n�d� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t�.� 

�L�a�c�k� �o�f� �a� �t�r�a�i�n�i�n�g� �s�p�e�c�i�a�l�i�s�t�.� �4�7�.�8� �3�0�.�4� �2�.�7�8� 

�P�e�r�s�o�n�n�e�l� �r�e�s�i�s�t�a�n�c�e� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �t�r�a�i�n�i�n�g� �4�8�.�9� �2�2�.�3� �2�.�9�5� 
�a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�c�t�i�v�i�t�i�e�s�.� � � � � � � � � � � � � 

�T�h�e� �h�i�g�h�e�s�t� �c�o�n�s�t�r�a�i�n�t� �t�o� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�a�c�t�i�v�i�t�i�e�s�,� �a�s� �r�e�p�o�r�t�e�d� �b�y� �6�6�%� �o�f� �t�h�e� �s�t�a�t�e�s�,� �w�a�s� �l�a�c�k� �o�f� 

�b�u�d�g�e�t� �t�o� �i�m�p�l�e�m�e�n�t� �p�r�o�g�r�a�m�s�.� �T�r�a�v�e�l� �c�o�n�s�t�r�a�i�n�t�s� �w�e�r�e� �r�a�t�e�d� 

�h�i�g�h� �b�y� �5�9�.�5�%� �o�f� �t�h�e� �s�t�a�t�e�s�,� �f�o�l�l�o�w�e�d� �b�y� �t�i�m�e� �a�w�a�y� �f�r�o�m� �t�h�e� 

�j�o�b� �t�o� �p�a�r�t�i�c�i�p�a�t�e� �i�n� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�,� �a�s� �r�e�p�o�r�t�e�d� 

�b�y� �5�3�.�2�%� �o�f� �t�h�e� �s�t�a�t�e�s�.� �L�a�c�k� �o�f� �a� �t�r�a�i�n�i�n�g� �s�p�e�c�i�a�l�i�s�t� �w�a�s� 

�s�e�e�n� �a�s� �a� �h�i�g�h� �c�o�n�s�t�r�a�i�n�t� �b�y� �o�n�l�y� �3�0�.�4�%�.� �P�e�r�s�o�n�n�e�l� 

�r�e�s�i�s�t�a�n�c�e� �t�o� �p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�a�c�t�i�v�i�t�i�e�s� �w�a�s� �r�e�p�o�r�t�e�d� �a�s� �a� �h�i�g�h� �c�o�n�s�t�r�a�i�n�t� �b�y� �o�n�l�y� �2�2�.�3�%� 

�o�f� �t�h�e� �s�t�a�t�e�s�.� 

�3�1



�O�t�h�e�r� �C�o�n�s�t�r�a�i�n�t�s� �l�i�s�t�e�d� �b�y� �t�h�o�s�e� �r�e�s�p�o�n�d�i�n�g� �t�o� �t�h�e� 

�s�u�r�v�e�y� �i�n�c�l�u�d�e�d�:� 

�1�.� �L�a�c�k� �o�f� �a� �t�r�a�i�n�i�n�g� �v�i�s�i�o�n�.� 
�2�.� �L�a�c�k� �o�f� �u�n�d�e�r�s�t�a�n�d�i�n�g� �t�h�e� �n�e�e�d� �f�o�r� �n�e�w� �s�k�i�l�l�s�.� 
�3�.� �A�t�t�i�t�u�d�e� �a�b�o�u�t� �t�r�a�i�n�i�n�g�.� 
�4�.� �L�a�c�k� �o�f� �i�n�t�e�r�a�c�t�i�o�n� �w�i�t�h� �t�h�e� �p�r�o�f�e�s�s�i�o�n�a�l� �c�o�m�m�u�n�i�t�y� 

�o�u�t�s�i�d�e� �o�f� �a�g�e�n�c�y�.� 
�5�.� �I�n�a�b�i�l�i�t�y� �t�o� �e�f�f�e�c�t�i�v�e�l�y� �e�v�a�l�u�a�t�e� �t�h�e� �v�a�l�u�e� �o�f� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� 
�6�.� �T�h�e� �t�r�a�i�n�i�n�g� �t�h�a�t� �i�s� �n�e�e�d�e�d� �m�o�s�t�,� �p�e�o�p�l�e� �s�k�i�l�l�s�,� �i�s� �n�o�t� 

�v�a�l�u�e�d�.� 
�7�.� �T�o�p� �l�e�v�e�l� �m�a�n�a�g�e�m�e�n�t� �a�t�t�i�t�u�d�e� �t�h�a�t� �d�o�e�s� �n�o�t� �s�u�p�p�o�r�t� 

�p�l�a�n�n�i�n�g� �f�o�r� �t�r�a�i�n�i�n�g� �n�e�e�d�s�.� 
�8�.� �D�e�s�i�r�e� �o�f� �s�u�p�e�r�v�i�s�o�r�s� �a�n�d� �t�o�p� �m�a�n�a�g�e�r�s� �t�o� �a�l�l�o�w� 

�e�m�p�l�o�y�e�e�s� �t�o� �a�p�p�l�y� �w�h�a�t� �t�h�e�y� �l�e�a�r�n� �t�o� �c�h�a�n�g�i�n�g� �t�h�e�i�r� 
�w�o�r�k� �o�r� �a�p�p�r�o�a�c�h� �t�o� �w�o�r�k�.� 

�9�.� �I�n�a�c�c�u�r�a�t�e� �t�r�a�i�n�i�n�g� �p�r�i�o�r�i�t�i�e�s� �s�e�t� �b�y� �u�p�p�e�r� �l�e�v�e�l� 
�m�a�n�a�g�e�m�e�n�t�.� 

�1�0�.� �L�a�c�k� �o�f� �a�d�d�i�t�i�o�n�a�l� �t�r�a�i�n�i�n�g� �s�t�a�f�f�.� 
�1�1�.� �L�a�c�k� �o�f� �f�o�r�m�a�l� �t�r�a�i�n�i�n�g� �p�o�l�i�c�y� �t�o� �e�n�s�u�r�e� �b�r�o�a�d�,� 

�e�q�u�i�t�a�b�l�e� �p�a�r�t�i�c�i�p�a�t�i�o�n�.� 
�1�2�.� �L�a�n�g�u�a�g�e� �b�a�r�r�i�e�r�.� 
�1�3�.� �E�m�p�l�o�y�e�e�s� �d�e�t�e�r�m�i�n�e� �w�h�a�t� �i�s� �a�d�e�q�u�a�t�e� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �t�i�m�e�.� 

�R�e�s�o�u�r�c�e�s� �A�v�a�i�l�a�b�l�e� �f�o�r� �P�r�o�f�e�s�s�i�o�n�a�l� �D�e�v�e�l�o�p�m�e�n�t� 

�Q�u�e�s�t�i�o�n�s� �w�e�r�e� �a�s�k�e�d� �i�n� �o�r�d�e�r� �t�o� �p�r�o�v�i�d�e� �a�n� �o�v�e�r�v�i�e�w� �o�f� 

�b�u�d�g�e�t� �c�o�m�m�i�t�m�e�n�t� �t�o� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� �I�n� �l�o�o�k�i�n�g� 

�a�t� �a� �p�e�r�c�e�n�t� �b�r�e�a�k�d�o�w�n� �o�f� �t�h�e� �t�o�t�a�l� �b�u�d�g�e�t�,� �4�0� �s�t�a�t�e� 

�a�g�e�n�c�i�e�s� �r�e�p�o�r�t�e�d� �S�a�l�a�r�y� �a�n�d� �B�e�n�e�f�i�t� �d�o�l�l�a�r�s� �a�c�c�o�u�n�t�e�d� �f�o�r� 

�6�2�.�0�7�%� �(�m�e�a�n�)� �o�f� �t�h�e� �b�u�d�g�e�t�,� �w�i�t�h� �a� �r�a�n�g�e� �o�f� �3�0�%� �t�o� �8�5�%�.� 

�O�t�h�e�r� �p�r�o�g�r�a�m� �d�o�l�l�a�r�s� �a�c�c�o�u�n�t�e�d� �f�o�r� �3�8�.�1�8�%� �(�m�e�a�n�)�,� �w�i�t�h� �a� 

�r�a�n�g�e� �o�f� �1�5�%� �t�o� �7�0�%�.� 
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�I�n� �t�e�r�m�s� �o�f� �b�u�d�g�e�t� �d�o�l�l�a�r�s� �i�d�e�n�t�i�f�i�e�d� �f�o�r� �s�t�a�f�f� 

�d�e�v�e�l�o�p�m�e�n�t�,� �o�t�h�e�r� �t�h�a�n� �l�a�w� �e�n�f�o�r�c�e�m�e�n�t� �t�r�a�i�n�i�n�g�,� �6�0�%� �o�f� �t�h�e� 

�4�6� �s�t�a�t�e� �a�g�e�n�c�i�e�s� �r�e�p�o�r�t�e�d� �d�o�l�l�a�r�s� �s�e�t� �a�s�i�d�e� �f�o�r� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�,� �4�0�%� �r�e�p�o�r�t�e�d� �n�o�n�e� �s�p�e�c�i�f�i�c�a�l�l�y� 

�d�e�s�i�g�n�a�t�e�d� �f�o�r� �s�u�c�h� �a�c�t�i�v�i�t�i�e�s�.� �O�f� �t�h�o�s�e� �a�g�e�n�c�i�e�s� �w�i�t�h� 

�i�d�e�n�t�i�f�i�e�d� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t� �d�o�l�l�a�r�s� �i�n� �t�h�e�i�r� �b�u�d�g�e�t�s�,� 

�e�x�p�e�n�d�i�t�u�r�e�s� �p�e�r� �e�m�p�l�o�y�e�e� �p�e�r� �a�n�n�u�m� �r�a�n�g�e�d� �f�r�o�m� �$�7�.�0�0� �t�o� 

�$�2�,�0�0�0�,� �w�i�t�h� �a� �m�e�a�n� �o�f� �$�2�8�0�.�0�0�.� �T�h�o�s�e� �a�g�e�n�c�i�e�s� �t�h�a�t� �d�i�d� �n�o�t� 

�s�p�e�c�i�f�i�c�a�l�l�y� �i�d�e�n�t�i�f�y� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �d�o�l�l�a�r�s� �i�n� 

�t�h�e�i�r� �b�u�d�g�e�t� �e�s�t�i�m�a�t�e�d� �t�h�a�t� �t�h�e�y� �s�p�e�n�t� �a�n� �a�v�e�r�a�g�e� �o�f� �$�1�8�7�.�6�6� 

�p�e�r� �e�m�p�l�o�y�e�e� �p�e�r� �a�n�n�u�m�,� �w�i�t�h� �a� �r�a�n�g�e� �o�f� �$�0�.�0�0� �t�o� �$�1�,�0�0�0�.� 

�F�o�r�t�y�-�t�w�o� �s�t�a�t�e� �a�g�e�n�c�i�e�s� �e�s�t�i�m�a�t�e�d� �t�h�a�t� �t�h�e� �a�v�e�r�a�g�e� 

�n�u�m�b�e�r� �o�f� �d�a�y�s� �p�e�r�s�o�n�n�e�l� �a�r�e� �i�n�v�o�l�v�e�d� �i�n� �t�r�a�i�n�i�n�g� �o�r� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�c�t�i�v�i�t�i�e�s� �r�a�n�g�e� �f�r�o�m� �n�o�n�e� �t�o� �1�0� 

�d�a�y�s�,� �w�i�t�h� �t�h�e� �a�v�e�r�a�g�e� �b�e�i�n�g� �3�.�3� �d�a�y�s� �p�e�r� �y�e�a�r� �p�e�r� 

�i�n�d�i�v�i�d�u�a�l�.� �F�o�r�t�y�-�f�o�u�r� �a�g�e�n�c�i�e�s� �e�s�t�i�m�a�t�e�d� �t�h�a�t� �3�0�.�9�%� �o�f� �t�h�e� 

�t�r�a�i�n�i�n�g� �a�c�t�i�v�i�t�i�e�s� �d�e�a�l� �w�i�t�h� �p�e�o�p�l�e�/�m�a�n�a�g�e�r�i�a�l� �s�k�i�l�l�s� 

�.� �(�r�a�n�g�e� �0�%� �t�o� �9�0�%�)�,� �a�n�d� �5�8�.�6�%� �(�r�a�n�g�e� �0�%� �t�o� �1�0�0�%�)� �o�n� �t�e�c�h�n�i�c�a�l� 

�s�k�i�l�l�s�.� 
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�D�i�s�c�u�s�s�i�o�n� 

�A�t� �t�h�e� �o�n�s�e�t�,� �i�t� �s�h�o�u�l�d� �b�e� �r�e�c�o�g�n�i�z�e�d� �t�h�a�t� �a� �t�r�e�m�e�n�d�o�u�s� 

�a�m�o�u�n�t� �o�f� �t�h�e� �t�e�a�c�h�i�n�g� �a�n�d� �l�e�a�r�n�i�n�g� �t�h�a�t� �t�a�k�e�s� �p�l�a�c�e� �i�n� 

�o�r�g�a�n�i�z�a�t�i�o�n�s� �i�s� �i�n�f�o�r�m�a�l� �o�r� �s�e�l�f�-�d�i�r�e�c�t�e�d�.� �T�h�e�s�e� 

�i�n�t�e�r�a�c�t�i�o�n�s� �a�r�e� �n�u�m�e�r�o�u�s�,� �d�o� �n�o�t� �s�h�o�w� �u�p� �i�n� �p�l�a�n�n�i�n�g� 

�d�o�c�u�m�e�n�t�s� �o�r� �i�n� �b�u�d�g�e�t�s�,� �a�n�d� �a�r�e� �v�e�r�y� �d�i�f�f�i�c�u�l�t� �t�o� �q�u�a�n�t�i�f�y�.� 

�T�h�e� �i�n�t�e�n�t� �o�f� �t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �a�n�a�l�y�s�i�s� �w�a�s� �t�o� �l�o�o�k� �a�t� 

�t�h�e� �"�f�o�r�m�a�l�"� �o�r� �s�t�r�u�c�t�u�r�e�d� �t�r�a�i�n�i�n�g� �a�n�d� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t� 

�c�o�m�m�i�t�m�e�n�t� �o�f� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �A�g�e�n�c�i�e�s�.� �A�l�t�h�o�u�g�h� 

�t�h�e� �s�u�r�v�e�y� �w�a�s� �m�a�i�l�e�d� �t�o� �t�h�e� �D�i�r�e�c�t�o�r�s� �o�f� �t�h�e� �a�b�o�v�e� 

�m�e�n�t�i�o�n�e�d� �a�g�e�n�c�i�e�s�,� �i�t� �i�s� �n�o�t� �c�l�e�a�r� �w�h�o� �p�r�e�c�i�s�e�l�y� �w�i�t�h�i�n� �t�h�e� 

�a�g�e�n�c�y� �r�e�s�p�o�n�d�e�d�.� �T�h�e� �a�s�s�u�m�p�t�i�o�n� �i�s� �m�a�d�e� �t�h�a�t� �t�h�e� �r�e�s�p�o�n�s�e�s� 

�r�e�f�l�e�c�t� �t�h�e� �v�i�e�w�s� �o�f� �t�o�p� �m�a�n�a�g�e�m�e�n�t�.� 

�S�o�m�e� �s�t�a�t�e� �a�g�e�n�c�i�e�s� �a�r�e� �d�o�i�n�g� �a� �g�o�o�d� �j�o�b� �o�f� �p�r�o�v�i�d�i�n�g� 

�t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �r�e�s�o�u�r�c�e�s� �n�e�c�e�s�s�a�r�y� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� 

�s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t�.� �H�o�w�e�v�e�r�,� �t�h�e� �d�a�t�a� �r�e�p�o�r�t�e�d� �s�h�o�w�s� �t�h�a�t� 

�t�h�e� �o�v�e�r�a�l�l� �c�l�i�m�a�t�e� �a�n�d� �c�o�m�m�i�t�m�e�n�t� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� 

�f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �f�i�s�h�e�r�i�e�s� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �i�n� �s�t�a�t�e� 

�a�g�e�n�c�i�e�s� �i�s� �g�e�n�e�r�a�l�l�y� �n�e�u�t�r�a�l� �o�r� �i�n� �s�o�m�e� �c�a�s�e�s�,� �n�e�g�a�t�i�v�e�.� 

�O�v�e�r�a�l�l�,� �t�h�e�r�e� �a�p�p�e�a�r�s� �t�o� �b�e� �a� �l�a�c�k� �o�f� �s�t�r�o�n�g� �c�o�m�m�i�t�m�e�n�t�.� 

�W�i�t�h� �a� �f�e�w� �e�x�c�e�p�t�i�o�n�s�,� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �r�e�p�o�r�t�e�d� �m�i�l�d� 

�a�g�r�e�e�m�e�n�t�,� �w�e�r�e� �n�o�n�-�c�o�m�m�i�t�t�a�l�,� �o�r� �g�e�n�e�r�a�l�l�y� �d�i�s�a�g�r�e�e�d� �w�i�t�h� 
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�t�h�e� �t�w�e�n�t�y�-�e�i�g�h�t� �s�t�a�t�e�m�e�n�t�s� �i�n� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �d�e�s�i�g�n�e�d� �t�o� 

�l�o�o�k� �a�t� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �c�l�i�m�a�t�e� �p�r�e�s�e�n�t� �f�o�r� �t�r�a�i�n�i�n�g� �a�n�d� 

�s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t�.� 

�A�l�t�h�o�u�g�h� �8�0�%� �o�f� �t�h�e� �a�g�e�n�c�i�e�s� �a�g�r�e�e�d� �t�h�a�t� �t�h�e� �g�o�a�l�s� �o�f� 

�t�h�e�i�r� �a�g�e�n�c�y� �a�r�e� �c�l�e�a�r�l�y� �s�t�a�t�e�d�,� �o�n�l�y� �5�9�%� �a�g�r�e�e�d� �t�h�a�t� �t�h�e� 

�g�o�a�l�s� �w�e�r�e� �u�n�d�e�r�s�t�o�o�d� �b�y� �t�h�e�i�r� �e�m�p�l�o�y�e�e�s�.� �P�e�o�p�l�e� �a�r�e� 

�g�e�n�e�r�a�l�l�y� �v�a�l�u�e�d� �i�n� �t�h�e�s�e� �o�r�g�a�n�i�z�a�t�i�o�n�s� �(�5�7�.�5�%�)�,� �y�e�t� �t�h�e�i�r� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�a�l� �n�e�e�d�s� �a�r�e� �n�o�t�.� �W�h�i�l�e� �5�9�.�6�%� �o�f� �t�h�e� 

�a�g�e�n�c�i�e�s� �a�c�k�n�o�w�l�e�d�g�e� �t�h�a�t� �t�o�p� �m�a�n�a�g�e�m�e�n�t� �u�n�d�e�r�s�t�a�n�d�s� �t�h�e� 

�b�e�n�e�f�i�t�s� �o�f� �t�r�a�i�n�i�n�g� �a�n�d� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t�,� �a�n�d� �5�5�.�3�%� 

�e�n�c�o�u�r�a�g�e� �e�m�p�l�o�y�e�e�s� �t�o� �a�t�t�e�n�d� �t�r�a�i�n�i�n�g� �o�f�f�e�r�e�d� �e�x�t�e�r�n�a�l� �t�o� 

�t�h�e�i�r� �a�g�e�n�c�y�,� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �d�o�e�s� �n�o�t� �f�i�g�u�r�e� �i�n�t�o� 

�s�t�r�a�t�e�g�i�c� �p�l�a�n�n�i�n�g�.� �O�n�l�y� �2�1�%� �a�g�r�e�e�d� �t�h�a�t� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �w�a�s� �i�n�c�l�u�d�e�d� �i�n� �l�o�n�g�-�r�a�n�g�e� �s�t�r�a�t�e�g�i�c� �p�l�a�n�s� �f�o�r� 

�t�h�e�i�r� �o�r�g�a�n�i�z�a�t�i�o�n�.� �F�u�r�t�h�e�r�m�o�r�e�,� �o�n�l�y� �a� �t�h�i�r�d� �o�f� �t�h�e� 

�a�g�e�n�c�i�e�s� �a�g�r�e�e�d� �t�h�a�t� �t�r�a�i�n�i�n�g� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�a�c�t�i�v�i�t�i�e�s� �a�r�e� �p�l�a�n�n�e�d� �a�n�d� �o�f�f�e�r�e�d� �a�n�n�u�a�l�l�y� �t�o� �e�m�p�l�o�y�e�e�s�.� 

�E�m�p�l�o�y�e�e� �t�r�a�i�n�i�n�g� �n�e�e�d�s� �a�r�e� �r�o�u�t�i�n�e�l�y� �a�s�s�e�s�s�e�d� �b�y� �o�n�l�y� 

�1�0�%� �o�f� �t�h�e� �a�g�e�n�c�i�e�s�,� �a�n�d� �o�n�l�y� �8�%� �o�f� �t�h�e� �a�g�e�n�c�i�e�s� �r�e�q�u�i�r�e� 

�t�h�e�i�r� �p�r�o�f�e�s�s�i�o�n�a�l�s� �t�o� �d�e�v�e�l�o�p� �a�n�n�u�a�l� �t�r�a�i�n�i�n�g� �p�l�a�n�s�.� �T�h�i�s� 

�i�s� �c�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �f�a�c�t� �t�h�a�t� �o�n�l�y� �1�9�%� �o�f� �t�h�e� �a�g�e�n�c�i�e�s� 

�a�g�r�e�e�d� �w�i�t�h� �t�h�e� �s�t�a�t�e�m�e�n�t� �t�h�a�t� �e�m�p�l�o�y�e�e�s� �a�r�e� �r�e�w�a�r�d�e�d� �f�o�r� 
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�p�a�r�t�i�c�i�p�a�t�i�n�g� �i�n� �t�r�a�i�n�i�n�g� �a�n�d� �d�e�v�e�l�o�p�m�e�n�t� �o�p�p�o�r�t�u�n�i�t�i�e�s� 

�d�u�r�i�n�g� �t�h�e�i�r� �p�e�r�f�o�r�m�a�n�c�e� �a�p�p�r�a�i�s�a�l�.� �C�o�i�n�c�i�d�e�n�t�a�l�l�y�,� �o�n�l�y� 

�1�4�.�9�%� �o�f� �t�h�e� �a�g�e�n�c�i�e�s� �e�v�a�l�u�a�t�e� �t�h�e�i�r� �s�u�p�e�r�v�i�s�o�r�s� �f�o�r� 

�c�a�r�r�y�i�n�g� �o�u�t� �e�f�f�e�c�t�i�v�e� �s�t�a�f�f� �t�r�a�i�n�i�n�g� �a�n�d� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �p�r�o�g�r�a�m�s�.� 

�B�u�d�g�e�t�,� �t�r�a�v�e�l�,� �a�n�d� �t�i�m�e� �a�w�a�y� �f�r�o�m� �t�h�e� �j�o�b� �a�r�e� �r�e�p�o�r�t�e�d� 

�a�s� �i�m�p�o�r�t�a�n�t� �c�o�n�s�t�r�a�i�n�t�s� �t�o� �i�n�i�t�i�a�t�i�n�g� �a�n�d� �h�a�v�i�n�g� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �o�p�p�o�r�t�u�n�i�t�i�e�s�.� �M�o�r�e� �t�h�a�n� �h�a�l�f� �t�h�e� 

�a�g�e�n�c�i�e�s� �(�5�5�.�3�%�)� �r�e�p�o�r�t�e�d� �t�h�a�t� �e�m�p�l�o�y�e�e�s� �a�r�e� �e�n�c�o�u�r�a�g�e�d� �t�o� 

�a�t�t�e�n�d� �t�r�a�i�n�i�n�g� �o�f�f�e�r�e�d� �b�y� �p�e�r�s�o�n�s� �a�n�d� �o�r�g�a�n�i�z�a�t�i�o�n�s� 

�e�x�t�e�r�n�a�l� �t�o� �t�h�e� �a�g�e�n�c�y�.� �Y�e�t�,� �o�n�l�y� �3�8�.�3�%� �o�f� �t�h�e� �a�g�e�n�c�i�e�s� 

�a�g�r�e�e�d� �t�h�a�t� �t�i�m�e� �i�s� �p�r�o�v�i�d�e�d� �f�o�r� �e�m�p�l�o�y�e�e�s� �t�o� �p�u�r�s�u�e� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�c�t�i�v�i�t�i�e�s� �o�u�t�s�i�d�e� �t�h�e� �a�g�e�n�c�y� �o�r� 

�t�h�a�t� �m�o�n�i�e�s� �a�r�e� �t�a�r�g�e�t�e�d� �a�n�n�u�a�l�l�y� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �(�4�0�.�4�%�)�.� �I�t� �i�s� �i�n�t�e�r�e�s�t�i�n�g� �t�o� �n�o�t�e� �t�h�a�t� �2�2�%� �o�f� 

�t�h�e� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �r�e�p�o�r�t�e�d� �t�h�a�t� �p�e�r�s�o�n�n�e�l� �r�e�s�i�s�t�a�n�c�e� �t�o� 

�p�a�r�t�i�c�i�p�a�t�i�o�n� �i�n� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �o�p�p�o�r�t�u�n�i�t�i�e�s� �w�a�s� 

�a� �h�i�g�h� �c�o�n�s�t�r�a�i�n�t� �i�n� �t�h�e�i�r� �o�r�g�a�n�i�z�a�t�i�o�n�.� 

�S�i�x�t�y� �p�e�r�c�e�n�t� �o�f� �t�h�e� �a�g�e�n�c�i�e�s� �r�e�p�o�r�t�e�d� �t�h�a�t� �s�t�a�f�f� 

�d�e�v�e�l�o�p�m�e�n�t� �d�o�l�l�a�r�s� �a�r�e� �i�d�e�n�t�i�f�i�e�d� �i�n� �t�h�e�i�r� �b�u�d�g�e�t�s�,� 

�e�s�t�i�m�a�t�i�n�g� �t�h�a�t� �t�h�e�y� �s�p�e�n�d� �a�n� �a�v�e�r�a�g�e� �o�f� �$�2�8�0� �p�e�r� �y�e�a�r� �p�e�r� 

�e�m�p�l�o�y�e�e�.� �S�t�a�t�e�s� �t�h�a�t� �d�o� �n�o�t� �h�a�v�e� �l�i�n�e� �i�t�e�m� �b�u�d�g�e�t�s� �f�o�r� 
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�t�h�e�s�e� �a�c�t�i�v�i�t�i�e�s� �e�s�t�i�m�a�t�e� �t�h�a�t� �t�h�e�y� �s�p�e�n�d� �$�1�8�7�.�0�0� �p�e�r� �y�e�a�r� 

�p�e�r� �e�m�p�l�o�y�e�e�.� �A�g�e�n�c�i�e�s� �f�u�r�t�h�e�r� �e�s�t�i�m�a�t�e� �a�n� �a�v�e�r�a�g�e� �o�f� �3�.�3� 

�d�a�y�s�/�y�e�a�r�/�i�n�d�i�v�i�d�u�a�l� �s�p�e�n�t� �o�n� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t�.� �I�f� 

�t�h�e� �p�e�r� �e�m�p�l�o�y�e�e� �e�x�p�e�n�d�i�t�u�r�e� �(�$�2�8�0� �a�n�d� �$�1�8�7�)� �i�s� �d�i�v�i�d�e�d� �b�y� 

�t�h�e� �e�s�t�i�m�a�t�e�d� �d�a�y�s� �o�f� �t�r�a�i�n�i�n�g� �(�3�.�3�)�,� �t�h�e� �a�m�o�u�n�t� �s�p�e�n�t� �p�e�r� 

�e�m�p�l�o�y�e�e� �p�e�r� �d�a�y� �o�f� �t�r�a�i�n�i�n�g� �r�a�n�g�e�d� �f�r�o�m� �$�8�4�.�8�5� �t�o� �$�5�6�.�6�7�.� 

�T�h�e�s�e� �d�a�t�a� �a�r�e� �i�n� �s�h�a�r�p� �c�o�n�t�r�a�s�t� �w�i�t�h� �d�a�t�a� �r�e�p�o�r�t�e�d� �f�o�r� 

�t�h�e� �p�r�i�v�a�t�e� �s�e�c�t�o�r� �f�r�o�m� �t�h�e� �"�1�9�9�3� �I�n�d�u�s�t�r�y� �R�e�p�o�r�t�.�.�.�A�n� 

�O�v�e�r�v�i�e�w� �o�f� �E�m�p�l�o�y�e�e� �T�r�a�i�n�i�n�g� �i�n� �A�m�e�r�i�c�a�"�,� �a�s� �r�e�p�o�r�t�e�d� �i�n� 

�t�h�e� �O�c�t�o�b�e�r�,� �1�9�9�3� �i�s�s�u�e� �o�f� �T�r�a�i�n�i�n�g�.� �U�n�i�t�e�d� �S�t�a�t�e�s� 

�b�u�s�i�n�e�s�s �� �e�x�p�e�n�d�i�t�u�r�e�s� �i�n� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� 

�t�r�a�i�n�i�n�g� �i�n�c�r�e�a�s�e�d� �7�%� �i�n� �1�9�9�3�.� �I�n�d�u�s�t�r�i�e�s� �w�i�t�h� �1�0�0� �t�o� �4�9�9� 

�e�m�p�l�o�y�e�e�s� �r�e�p�o�r�t�e�d� �a�n� �a�v�e�r�a�g�e� �t�r�a�i�n�i�n�g� �b�u�d�g�e�t� �o�f� �$�3�6�7�,�5�7�8�,� 

�w�i�t�h� �5�4�%� �o�f� �t�h�o�s�e� �d�o�l�l�a�r�s� �s�p�e�n�t� �o�n� �p�r�o�f�e�s�s�i�o�n�a�l�s�.� �U�n�i�t�e�d� 

�S�t�a�t�e�s� �b�u�s�i�n�e�s�s� �a�l�l�o�c�a�t�e�s� �a�n� �a�v�e�r�a�g�e� �o�f� �s�i�x� �d�a�y�s� �p�e�r�/�y�e�a�r� 

�p�e�r�/�i�n�d�i�v�i�d�u�a�l�,� �s�p�e�n�d�i�n�g� �o�n� �a�v�e�r�a�g�e� �$�1�,�0�0�0� �p�e�r� �e�m�p�l�o�y�e�e�,� 

�a�l�m�o�s�t� �f�o�u�r� �t�i�m�e�s� �w�h�a�t� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �A�g�e�n�c�i�e�s� �s�p�e�n�d� �p�e�r� 

�i�n�d�i�v�i�d�u�a�l�.� �T�h�e� �p�e�r� �d�a�y� �e�x�p�e�n�d�i�t�u�r�e�s� �a�r�e� �t�w�i�c�e� �a�s� �h�i�g�h�.� 

�M�c�G�i�l�l� �e�t� �a�l�.�(�1�9�9�2�)�,� �i�n� �l�o�o�k�i�n�g� �a�t� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �o�f� 

�i�n�n�o�v�a�t�i�v�e� �a�n�d� �e�f�f�e�c�t�i�v�e� �o�r�g�a�n�i�z�a�t�i�o�n�s�,� �n�o�t�e� �t�h�a�t� �t�h�e�s�e� 

�o�r�g�a�n�i�z�a�t�i�o�n�s� �a�r�e� �o�p�e�n� �t�o� �c�h�a�n�g�e�,� �e�n�c�o�u�r�a�g�e� �c�r�e�a�t�i�v�i�t�y�,� 

�p�e�r�s�o�n�a�l� �f�l�e�x�i�b�i�l�i�t�y�,� �a�n�d� �r�i�s�k�-�t�a�k�i�n�g�.� �T�h�a�t� �d�o�e�s� �n�o�t� �s�e�e�m� �t�o� 
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�b�e� �t�h�e� �c�a�s�e� �w�i�t�h� �t�h�e� �a�g�e�n�c�i�e�s� �i�n� �t�h�i�s� �s�t�u�d�y�.� �S�o�m�e� �i�n�s�i�g�h�t� 

�i�n�t�o� �t�h�e� �c�l�i�m�a�t�e� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �i�n� �s�t�a�t�e� �F�i�s�h� �a�n�d� 

�W�i�l�d�l�i�f�e� �a�g�e�n�c�i�e�s� �m�a�y� �b�e� �d�i�s�c�o�v�e�r�e�d� �i�n� �e�x�a�m�i�n�i�n�g� �s�p�e�c�i�f�i�c� 

�s�u�r�v�e�y� �d�a�t�a� �d�e�a�l�i�n�g� �w�i�t�h� �t�h�e�s�e� �i�s�s�u�e�s�.� �I�n� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� 

�s�u�r�v�e�y� �s�t�a�t�e�m�e�n�t� �t�h�a�t� �"�t�h�i�s� �o�r�g�a�n�i�z�a�t�i�o�n� �i�s� �o�p�e�n� �t�o� �c�h�a�n�g�e�"�,� 

�o�n�l�y� �4�0�%� �o�f� �t�h�e� �a�g�e�n�c�i�e�s� �a�g�r�e�e�d� �(�4�%� �s�t�r�o�n�g� �a�g�r�e�e�m�e�n�t�,� �3�6�%� 

�m�i�l�d�)� �a�n�d� �2�1�%� �o�f� �t�h�e� �a�g�e�n�c�i�e�s� �d�i�s�a�g�r�e�e�d� �(�4�%� �s�t�r�o�n�g� 

�d�i�s�a�g�r�e�e�m�e�n�t�,� �1�7�%� �m�i�l�d�)�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �a�g�e�n�c�i�e�s� �(�3�9�%�)� �w�e�r�e� 

�n�e�u�t�r�a�l� �t�o� �t�h�e� �s�t�a�t�e�m�e�n�t�.� �F�u�r�t�h�e�r� �i�n�s�i�g�h�t� �i�s� �r�e�v�e�a�l�e�d� �i�n� �t�h�e� 

�a�g�e�n�c�i�e�s �� �r�e�s�p�o�n�s�e� �t�o� �t�h�e� �s�t�a�t�e�m�e�n�t� �t�h�a�t� �c�r�e�a�t�i�v�i�t�y� �a�n�d� �r�i�s�k� 

�t�a�k�i�n�g� �a�r�e� �e�n�c�o�u�r�a�g�e�d� �a�t� �a�l�l� �l�e�v�e�l�s�.� �O�n�l�y� �2�1�%� �o�f� �t�h�e� 

�a�g�e�n�c�i�e�s� �a�g�r�e�e�d� �w�i�t�h� �t�h�e� �s�t�a�t�e�m�e�n�t�,� �3�6�%� �d�i�s�a�g�r�e�e�d�,� �a�n�d� �4�3�%� 

�w�e�r�e� �n�e�u�t�r�a�l�.� �A�t� �b�e�s�t�,� �t�h�e� �c�l�i�m�a�t�e� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� 

�s�e�e�m�s� �a�m�b�i�v�a�l�e�n�t�.� 

�A� �s�u�m�m�a�r�y� �p�r�o�f�i�l�e� �o�f� �t�h�e� �a�v�e�r�a�g�e� �s�t�a�t�e� �F�i�s�h� �a�n�d� 

�W�i�l�d�l�i�f�e� �A�g�e�n�c�y� �r�e�v�e�a�l�s� �t�h�a�t� �t�h�e�i�r� �p�e�o�p�l�e� �a�r�e� �v�a�l�u�e�d�,� �y�e�t� 

�t�h�e�i�r� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �n�e�e�d�s� �a�r�e� �n�o�t� �a� �h�i�g�h� 

�o�r�g�a�n�i�z�a�t�i�o�n�a�l� �p�r�i�o�r�i�t�y� �a�n�d� �s�p�e�c�i�f�i�c� �p�r�o�g�r�a�m�s� �a�r�e� �l�a�c�k�i�n�g�.� 

�E�v�e�n� �t�h�o�u�g�h� �t�h�e� �b�e�n�e�f�i�t�s� �o�f� �t�r�a�i�n�i�n�g� �a�n�d� �s�t�a�f�f� �d�e�v�e�l�o�p�m�e�n�t� 

�t�o� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n� �a�r�e� �u�n�d�e�r�s�t�o�o�d� �b�y� �t�o�p� �m�a�n�a�g�e�m�e�n�t�,� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �d�o�e�s� �n�o�t� �f�i�g�u�r�e� �i�n�t�o� �s�t�r�a�t�e�g�i�c� 

�p�l�a�n�n�i�n�g�,� �f�i�n�a�n�c�i�a�l� �r�e�s�o�u�r�c�e� �a�l�l�o�c�a�t�i�o�n�,� �p�e�r�f�o�r�m�a�n�c�e� 

�a�p�p�r�a�i�s�a�l� �o�r� �s�u�p�e�r�v�i�s�o�r� �a�n�d� �e�m�p�l�o�y�e�e� �r�e�w�a�r�d� �s�y�s�t�e�m�s�.� 
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�E�m�p�l�o�y�e�e�s� �a�r�e� �e�n�c�o�u�r�a�g�e�d� �t�o� �p�u�r�s�u�e� �o�u�t�s�i�d�e� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �o�p�p�o�r�t�u�n�i�t�i�e�s�,� �y�e�t� �t�h�e�y� �a�r�e� �n�o�t� �s�u�p�p�o�r�t�e�d� �b�y� 

�r�e�l�e�a�s�e� �t�i�m�e� �a�n�d� �f�i�n�a�n�c�i�a�l� �r�e�s�o�u�r�c�e�s� �a�r�e� �n�o�t� �g�e�n�e�r�a�l�l�y� 

�p�r�o�v�i�d�e�d�.� �P�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �n�e�e�d�s� �a�r�e� �n�o�t� �r�o�u�t�i�n�e�l�y� 

�a�s�s�e�s�s�e�d�,� �a�n�d� �c�a�r�e�e�r�/�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �p�l�a�n�s� �(�a�n�n�u�a�l� 

�a�n�d� �l�o�n�g� �t�e�r�m�)� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �b�i�o�l�o�g�i�s�t�s� �a�r�e� �r�a�r�e� �i�n� �t�h�e�s�e� 

�a�g�e�n�c�i�e�s�.� �A� �p�o�s�i�t�i�v�e� �c�l�i�m�a�t�e� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�d�o�e�s� �n�o�t� �s�e�e�m� �t�o� �b�e� �t�h�e� �n�o�r�n�.� 

�K�r�a�m�l�i�n�g�e�r� �(�1�9�9�2�)� �t�a�l�k�s� �a�b�o�u�t� �a�n� �e�m�e�r�g�i�n�g� �i�d�e�a�l� �o�f� �a� 

�l�e�a�r�n�i�n�g� �o�r�g�a�n�i�z�a�t�i�o�n�,� �c�o�m�m�i�t�t�e�d� �t�o� �a�t� �l�e�a�s�t� �s�o�m�e� �o�f� �t�h�e� 

�f�o�l�l�o�w�i�n�g� �a�s�s�u�m�p�t�i�o�n�s�:�  ��e�v�e�r�y�o�n�e� �c�a�n� �b�e� �a� �s�o�u�r�c�e� �o�f� �u�s�e�f�u�l� 

�i�d�e�a�s�,� �p�e�o�p�l�e� �c�l�o�s�e�s�t� �t�o� �t�h�e� �p�r�o�b�l�e�m� �u�s�u�a�l�l�y� �h�a�v�e� �t�h�e� �b�e�s�t� 

�i�d�e�a�s�,� �L�e�a�r�n�i�n�g� �f�l�o�w�s� �u�p� �a�s� �w�e�l�l� �a�s� �d�o�w�n� �i�n� �a�n� �o�r�g�a�n�i�z�a�t�i�o�n�,� 

�n�o�t�h�i�n�g� �i�s� �s�a�c�r�e�d�,� �o�p�e�n� �d�i�a�l�o�g�u�e� �i�m�p�r�o�v�e�s� �i�d�e�a�s�,� �t�h�e� �m�o�r�e� 

�i�n�f�o�r�m�a�t�i�o�n� �p�e�o�p�l�e� �c�a�n� �a�c�c�e�s�s� �t�h�e� �b�e�t�t�e�r�,� �n�e�w� �i�d�e�a�s� �a�r�e� 

�v�a�l�u�a�b�l�e�,� �a�n�d� �a� �m�i�s�t�a�k�e� �i�s� �s�i�m�p�l�y� �a�n� �o�p�p�o�r�t�u�n�i�t�y� �t�o� �l�e�a�r�n�.�"� 

�A� �c�h�a�l�l�e�n�g�e� �t�o� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �a�g�e�n�c�i�e�s� �w�o�u�l�d� �b�e� �t�h�e� 

�i�n�c�o�r�p�o�r�a�t�i�o�n� �o�f� �t�h�e�s�e� �i�d�e�a�l�s� �i�n�t�o� �t�h�e�i�r� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 

�c�u�l�t�u�r�e�,� �t�o� �t�h�e� �b�e�n�e�f�i�t� �o�f� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�,� �i�t�s� �e�m�p�l�o�y�e�e�s�,� 

�c�l�i�e�n�t�e�l�e�,� �a�n�d� �t�h�e� �n�a�t�u�r�a�l� �r�e�s�o�u�r�c�e�s� �t�h�e�y� �h�a�v�e� �b�e�e�n� 

�e�n�t�r�u�s�t�e�d� �t�o� �m�a�n�a�g�e�.� 

�A� �n�u�m�b�e�r� �o�f� �c�o�n�s�t�r�a�i�n�t�s� �a�n�d� �b�a�r�r�i�e�r�s� �t�o� �p�r�o�f�e�s�s�i�o�n�a�l� 
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�d�e�v�e�l�o�p�m�e�n�t� �w�i�t�h�i�n� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �a�g�e�n�c�i�e�s� �h�a�s� �b�e�e�n� 

�i�d�e�n�t�i�f�i�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� �P�r�o�v�i�d�e�r�s� �o�f� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� 

�s�h�o�u�l�d� �r�e�a�l�i�z�e� �t�h�a�t� �t�h�e�s�e� �o�b�s�t�r�u�c�t�i�o�n�s� �t�o� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �m�u�s�t� �b�e� �r�e�a�l�i�s�t�i�c�a�l�l�y� �a�d�d�r�e�s�s�e�d� �b�e�f�o�r�e� �a� 

�s�u�c�c�e�s�s�f�u�l� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �p�r�o�g�r�a�m� �c�a�n� �b�e� �i�m�p�l�e�m�e�n�t�e�d�.� 

�I�n�d�e�e�d�,� �t�h�e� �f�i�r�s�t� �c�h�a�l�l�e�n�g�e� �f�o�r� �p�r�o�v�i�d�e�r�s� �i�s� �t�o� �e�d�u�c�a�t�e� �f�i�s�h� 

�a�n�d� �w�i�l�d�l�i�f�e� �a�g�e�n�c�i�e�s� �o�f� �t�h�e� �v�a�l�u�e� �o�f� �l�i�f�e�-�l�o�n�g� �l�e�a�r�n�i�n�g� �f�o�r� 

�i�t�s� �e�m�p�l�o�y�e�e�s�.� �W�i�t�h� �t�h�e� �g�r�o�w�t�h� �a�n�d� �e�s�t�a�b�l�i�s�h�m�e�n�t� �o�f� 

�p�o�s�i�t�i�v�e� �c�l�i�m�a�t�e�s� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �s�t�a�t�e� �f�i�s�h� 

�a�n�d� �w�i�l�d�l�i�f�e� �a�g�e�n�c�i�e�s�,� �a� �g�r�e�a�t� �b�a�r�r�i�e�r� �t�o� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n� �i�s� �r�e�m�o�v�e�d�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �h�u�r�d�l�e�s� �c�a�n� �b�e� �d�e�a�l�t� 

�W�i�t�h� �r�e�a�l�i�s�t�i�c�a�l�l�y�,� �r�e�s�u�l�t�i�n�g� �i�n� �a�n� �e�n�v�i�r�o�n�m�e�n�t� �i�n� �w�h�i�c�h� 

�p�r�o�v�i�d�e�r�s� �o�f� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �c�a�n� �s�u�c�c�e�s�s�f�u�l�l�y� �d�e�v�e�l�o�p� 

�a�n�d� �d�e�l�i�v�e�r� �p�r�o�g�r�a�m�m�i�n�g�.� 
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�C�h�a�p�t�e�r� �F�o�u�r� 

�M�e�t�h�o�d�o�l�o�g�y� 

�T�a�s�k� �A�n�a�l�y�s�i�s� 

�T�h�e� �i�n�i�t�i�a�l� �p�r�o�c�e�s�s� �o�f� �i�d�e�n�t�i�f�y�i�n�g� �j�o�b� �t�a�s�k�s� �p�e�r�f�o�r�m�e�d� 

�b�y� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �w�a�s� �i�n�i�t�i�a�t�e�d� �b�y� �C�r�o�s�s� 

�(�1�9�8�6�)� �d�u�r�i�n�g� �a� �s�a�b�b�a�t�i�c�a�l� �l�e�a�v�e� �w�i�t�h� �t�h�e� �U�.�S�.� �F�o�r�e�s�t� 

�S�e�r�v�i�c�e�.� �A�d�d�i�t�i�o�n�a�l� �t�a�s�k�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �f�r�o�m� �t�h�e� 

�l�i�t�e�r�a�t�u�r�e�,� �i�n�c�l�u�d�i�n�g� �d�o�c�u�m�e�n�t�s�,� �t�r�a�i�n�i�n�g� �s�u�r�v�e�y�s�,� �a�n�d� 

�r�e�p�o�r�t�s� �o�n� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� 

�D�e�i�t�e�m�e�y�e�r� �e�t� �a�l�.�(�1�9�8�8�)�,� �G�a�l�l�a�g�h�e�r� �(�1�9�8�8�)�,� �P�o�r�a�t�h� �e�t� 

�a�l�.�(�1�9�8�9�)�,� �a�n�d� �t�h�e� �V�i�r�g�i�n�i�a� �D�e�p�a�r�t�m�e�n�t� �o�f� �G�a�m�e� �a�n�d� �I�n�l�a�n�d� 

�F�i�s�h�e�r�i�e�s� �(�1�9�8�9�)�.� 

�F�o�c�u�s� �g�r�o�u�p�s�,� �a� �v�a�r�i�a�t�i�o�n� �o�f� �t�h�e� �n�o�m�i�n�a�l� �g�r�o�u�p� �p�r�o�c�e�s�s�,� 

�w�e�r�e� �c�o�n�d�u�c�t�e�d� �b�y� �M�u�r�p�h�y� �(�1�9�9�1�-�1�9�9�2�)� �w�i�t�h� �b�i�o�l�o�g�i�s�t�s� 

�a�t�t�e�n�d�i�n�g� �v�a�r�i�o�u�s� �s�h�o�r�t� �c�o�u�r�s�e�s� �o�n� �t�h�e� �V�i�r�g�i�n�i�a� �T�e�c�h� �c�a�m�p�u�s� 

�t�o� �f�u�r�t�h�e�r� �i�d�e�n�t�i�f�y� �t�a�s�k�s�.� �T�h�e� �d�a�t�a� �c�o�l�l�e�c�t�e�d� �o�n� �t�a�s�k� 

�i�d�e�n�t�i�f�i�c�a�t�i�o�n� �w�e�r�e� �u�s�e�d� �t�o� �d�e�v�e�l�o�p� �a� �t�a�s�k� �i�n�v�e�n�t�o�r�y� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�.� �A� �t�w�o� �p�a�g�e� �o�p�s�c�a�n� �f�o�r�m� �w�a�s� �c�u�s�t�o�m� �d�e�s�i�g�n�e�d� 

�w�i�t�h� �t�h�e� �a�s�s�i�s�t�a�n�c�e� �o�f� �R�o�b�e�r�t� �F�r�a�r�y�,� �h�e�a�d� �o�f� �M�e�a�s�u�r�e�m�e�n�t� �a�n�d� 

�R�e�s�e�a�r�c�h� �S�e�r�v�i�c�e�s� �a�t� �V�i�r�g�i�n�i�a� �T�e�c�h� �f�o�r� �t�h�i�s� �r�e�s�e�a�r�c�h�.� 
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�T�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�a�s� �p�r�e�-�t�e�s�t�e�d� �i�n� �J�u�l�y�,� �1�9�9�3�,� �w�i�t�h� 

�1�,�7�0�0� �U�.�S�.� �F�o�r�e�s�t� �S�e�r�v�i�c�e� �b�i�o�l�o�g�i�s�t�s�.� �R�e�s�p�o�n�s�e�s� �f�r�o�m� �8�0�0� 

�f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s�,� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�,� �a�n�d� �b�o�t�a�n�i�s�t�s� �w�e�r�e� 

�s�c�a�n�n�e�d� �a�n�d� �a�n�a�l�y�z�e�d� �t�o� �i�d�e�n�t�i�f�y� �c�o�m�m�o�n� �s�t�a�t�e�m�e�n�t�s� �a�n�d� 

�i�n�s�i�g�n�i�f�i�c�a�n�t� �t�a�s�k�s�.� �B�a�s�e�d� �o�n� �c�l�u�s�t�e�r� �a�n�a�l�y�s�i�s� �o�f� �c�o�m�m�o�n� 

�r�e�s�p�o�n�s�e�s� �a�n�d� �c�o�n�c�e�r�n� �f�o�r� �s�u�r�v�e�y� �l�e�n�g�t�h� �a�n�d� �t�h�e� �c�o�m�m�o�n�a�l�i�t�y� 

�o�f� �s�o�m�e� �t�a�s�k�s�,� �t�h�e� �i�n�s�t�r�u�m�e�n�t� �w�a�s� �f�u�r�t�h�e�r� �m�o�d�i�f�i�e�d� �t�o� �f�i�t� 

�s�t�a�t�e� �a�g�e�n�c�y� �f�i�s�h�e�r�y� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�.� 

�D�u�r�i�n�g� �t�h�e� �p�r�o�c�e�s�s� �o�f� �m�o�d�i�f�y�i�n�g� �b�o�t�h� �t�h�e� �f�i�s�h�e�r�i�e�s� �a�n�d� 

�w�i�l�d�l�i�f�e� �s�u�r�v�e�y�s�,� �s�o�m�e� �a�r�e�a�s� �o�f� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �i�n�c�r�e�a�s�e�d� 

�(�s�u�c�h� �a�s� �c�a�t�e�g�o�r�y� �o�f� �p�r�o�p�a�g�a�t�i�o�n� �a�n�d� �s�t�o�c�k�i�n�g�)�,� �b�u�t� �o�v�e�r�a�l�l� 

�t�h�e� �n�u�m�b�e�r� �d�e�c�r�e�a�s�e�d� �f�r�o�m� �s�i�x�t�y� �t�o� �f�i�f�t�y�-�o�n�e� �t�a�s�k�s�.� 

�C�o�i�n�c�i�d�e�n�t�l�y�,� �t�h�e� �s�a�m�e� �n�u�m�b�e�r� �o�f� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �w�a�s� �a�r�r�i�v�e�d� 

�a�t� �f�o�r� �b�o�t�h� �i�n�s�t�r�u�m�e�n�t�s�.� 

�T�h�e� �o�r�i�g�i�n�a�l� �s�u�r�v�e�y� �h�a�d� �f�o�r�t�y� �n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� 

�l�i�s�t�e�d� �u�n�d�e�r� �t�h�e� �s�u�b�-�h�e�a�d�i�n�g�s� �o�f� �E�x�t�e�r�n�a�l� �a�n�d� �I�n�t�e�r�n�a�l� 

�R�e�l�a�t�i�o�n�s�,� �C�o�m�m�u�n�i�c�a�t�i�o�n�s�,� �A�w�a�r�e�n�e�s�s� �o�f� �t�h�e� �E�n�v�i�r�o�n�m�e�n�t�,� 

�L�e�a�d�e�r�s�h�i�p�,� �I�n�t�e�r�p�e�r�s�o�n�a�l� �R�e�l�a�t�i�o�n�s� �a�n�d� �M�a�n�a�g�e�m�e�n�t�.� �F�a�c�t�o�r� 

�a�n�a�l�y�s�i�s�,� �P�e�a�r�s�o�n ��s� �C�o�r�r�e�l�a�t�i�o�n� �C�o�e�f�f�i�c�i�e�n�t�s�,� �a�n�d� �r�e�p�o�r�t�e�d� 

�f�r�e�q�u�e�n�c�i�e�s� �w�e�r�e� �r�u�n� �o�n� �t�h�e�s�e� �q�u�e�s�t�i�o�n�s� �t�o� �c�o�m�p�a�r�e� �c�o�m�m�o�n� 

�r�e�s�p�o�n�s�e�s� �t�o� �s�i�m�i�l�a�r� �q�u�e�s�t�i�o�n�s�.� �T�h�i�s� �a�n�a�l�y�s�i�s�,� �a�l�o�n�g� �w�i�t�h� 

�f�u�r�t�h�e�r� �r�e�v�i�e�w�,� �r�e�s�u�l�t�e�d� �i�n� �t�w�e�n�t�y� �t�a�s�k�s� �b�e�i�n�g� �c�o�m�b�i�n�e�d� �o�r� 

�d�i�s�c�a�r�d�e�d�.� �R�e�f�e�r�e�n�c�e� �t�o� �c�a�t�e�g�o�r�i�e�s� �w�a�s� �e�l�i�m�i�n�a�t�e�d� �a�n�d� �a�n� 
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�i�n�t�r�o�d�u�c�t�o�r�y� �s�t�a�t�e�m�e�n�t� �w�a�s� �w�r�i�t�t�e�n� �t�o� �p�r�e�c�e�d�e� �t�h�e� �f�i�n�a�l� 

�t�w�e�n�t�y� �n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s�.� 

�T�h�e� �l�a�s�t� �i�n�p�u�t� �c�a�m�e� �f�r�o�m� �t�w�e�n�t�y�-�f�o�u�r� �s�t�a�t�e� �f�i�s�h� �a�n�d� 

�w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�.� �T�h�e�y� �w�e�r�e� �s�e�n�t� �t�h�e� �u�p�d�a�t�e�d� �t�a�s�k� 

�a�n�a�l�y�s�i�s� �s�u�r�v�e�y� �f�o�r� �f�i�n�a�l� �r�e�v�i�e�w� �a�n�d� �c�o�m�m�e�n�t� �d�u�r�i�n�g� �A�u�g�u�s�t�,� 

�1�9�9�3�.� �T�h�e� �f�i�n�a�l� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �m�o�d�i�f�i�e�d� �f�r�o�m� �1�0�0� �t�a�s�k�s� 

�t�o� �s�e�v�e�n�t�y�-�o�n�e� �t�a�s�k�s�.� 

�I�n� �s�u�m�m�a�t�i�o�n�,� �t�w�o� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �d�e�v�e�l�o�p�e�d�,� �o�n�e� 

�f�o�r� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �a�n�d� �t�h�e� �o�t�h�e�r� �f�o�r� �w�i�l�d�l�i�f�e� 

�b�i�o�l�o�g�i�s�t�s�.� �T�a�s�k�s� �f�o�r� �b�o�t�h� �s�u�r�v�e�y�s� �w�e�r�e� �p�r�i�n�t�e�d� �o�n� �t�h�e� 

�o�p�s�c�a�n� �s�h�e�e�t�s� �a�n�d� �d�i�v�i�d�e�d� �i�n�t�o� �t�w�o� �l�a�r�g�e� �c�a�t�e�g�o�r�i�e�s�:� 

�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �a�n�d� �n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �t�h�a�t� �r�e�l�a�t�e� �t�o� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�,� �i�n�t�e�r�p�e�r�s�o�n�a�l� �,� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �l�e�a�d�e�r�s�h�i�p� 

�s�k�i�l�l�s�.� �F�i�f�t�y�-�o�n�e� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �f�o�r� �b�o�t�h� 

�t�h�e� �w�i�l�d�l�i�f�e� �a�n�d� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �s�u�r�v�e�y� �a�n�d� �g�r�o�u�p�e�d� 

�a�c�c�o�r�d�i�n�g� �t�o� �t�h�e� �f�o�l�l�o�w�i�n�g� �a�r�e�a�s�:� �p�o�p�u�l�a�t�i�o�n�s�,� �h�a�b�i�t�a�t�,� 

�p�r�o�p�a�g�a�t�i�o�n�/�s�t�o�c�k�i�n�g� �(�f�i�s�h�e�r�y� �s�u�r�v�e�y�)�,� �i�n�t�r�o�d�u�c�t�i�o�n�/�s�t�o�c�k�i�n�g� 

�(�w�i�l�d�l�i�f�e� �s�u�r�v�e�y�)�,� �i�m�p�a�c�t� �a�s�s�e�s�s�m�e�n�t�s�,� �r�e�s�e�a�r�c�h�/�d�a�t�a� 

�c�o�l�l�e�c�t�i�o�n� �a�n�d� �a�n�a�l�y�s�i�s�,� �s�o�c�i�o�-�e�c�o�n�o�m�i�c�.� �T�w�e�n�t�y� �n�o�n�-� 

�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �a�n�d� �w�e�r�e� �c�o�m�m�o�n� �t�o� �b�o�t�h� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�s�.� �S�a�m�p�l�e� �f�i�s�h�e�r�y� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� 

�q�u�e�s�t�i�o�n�n�a�i�r�e�s� �a�r�e� �i�n� �t�h�e� �A�p�p�e�n�d�i�x� �B�.� 
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�S�t�u�d�y� �P�o�p�u�l�a�t�i�o�n� 

�I�n� �o�r�d�e�r� �n�o�t� �t�o� �b�i�a�s� �t�h�e� �s�a�m�p�l�e� �p�o�p�u�l�a�t�i�o�n�,� �i�t� �w�a�s� 

�d�e�c�i�d�e�d� �t�h�a�t� �m�e�m�b�e�r�s�h�i�p� �l�i�s�t�s� �f�r�o�m� �p�r�o�f�e�s�s�i�o�n�a�l� �s�o�c�i�e�t�i�e�s� 

�w�o�u�l�d� �n�o�t� �b�e� �u�s�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� �I�n� �F�e�b�r�u�a�r�y� �o�f� �1�9�9�3�,� 

�l�e�t�t�e�r�s� �w�e�r�e� �s�e�n�t� �t�o� �t�h�e� �d�i�r�e�c�t�o�r�s� �o�f� �s�t�a�t�e� �F�i�s�h� �a�n�d� 

�W�i�l�d�l�i�f�e� �A�g�e�n�c�i�e�s� �e�x�p�l�a�i�n�i�n�g� �t�h�e� �r�e�s�e�a�r�c�h� �p�r�o�j�e�c�t� �a�n�d� �a�s�k�i�n�g� 

�f�o�r� �p�e�r�s�o�n�n�e�l� �r�o�s�t�e�r�s� �a�n�d� �j�o�b� �d�e�s�c�r�i�p�t�i�o�n�s� �o�f� �f�i�s�h�e�r�y� �a�n�d� 

�w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�.� �S�t�a�t�e� �a�g�e�n�c�y�i�e�s� �p�r�o�v�i�d�e�d� �l�i�s�t�s� �o�f� 

�f�i�s�h�e�r�y� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �o�r� �a�g�e�n�c�y� �p�e�r�s�o�n�n�e�l� �r�o�s�t�e�r�s�.� 

�J�o�b� �d�e�s�c�r�i�p�t�i�o�n�s� �w�e�r�e� �u�s�e�d� �f�o�r� �c�l�a�r�i�f�i�c�a�t�i�o�n� �i�f� �j�o�b� 

�t�i�t�l�e�s� �w�e�r�e� �u�n�c�l�e�a�r� �o�n� �p�e�r�s�o�n�n�e�l� �l�i�s�t�s�.� �F�o�l�l�o�w�-�u�p� �p�h�o�n�e� 

�c�a�l�l�s� �t�o� �a�g�e�n�c�i�e�s� �w�e�r�e� �m�a�d�e� �t�o� �c�l�a�r�i�f�y� �c�o�n�f�u�s�i�n�g� �j�o�b� �t�i�t�l�e�s� 

�a�n�d� �o�b�t�a�i�n� �m�i�s�s�i�n�g� �p�e�r�s�o�n�n�e�l� �l�i�s�t�s�.� �F�o�r� �e�x�a�m�p�l�e�,� �T�e�x�a�s� 

�l�a�b�e�l�s� �a�l�l� �t�h�e�i�r� �b�i�o�l�o�g�i�s�t�s� �a�s� �C�o�n�s�e�r�v�a�t�i�o�n� �S�c�i�e�n�t�i�s�t�s�.� �M�a�n�y� 

�s�t�a�t�e�s� �w�e�r�e� �i�n� �t�h�e� �p�r�o�c�e�s�s� �o�f� �d�e�v�e�l�o�p�i�n�g� �n�e�w� �j�o�b� 

�d�e�s�c�r�i�p�t�i�o�n�s� �a�n�d� �n�e�w� �j�o�b� �t�i�t�l�e�s�.� �T�h�e� �m�a�j�o�r�i�t�y�,� �h�o�w�e�v�e�r�,� �d�i�d� 

�h�a�v�e� �t�h�e� �t�i�t�l�e� �o�f� �f�i�s�h�e�r�y�,� �w�i�l�d�l�i�f�e�,� �h�a�t�c�h�e�r�y� �o�r� �r�e�s�e�a�r�c�h� 

�b�i�o�l�o�g�i�s�t�.� 

�B�y� �S�e�p�t�e�m�b�e�r�,� �1�9�9�3�,� �a� �t�o�t�a�l� �o�f� �1�,�8�1�2� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� 

�a�n�d� �2�,�0�7�0� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �f�r�o�m� �f�o�r�t�y�-� 

�e�i�g�h�t� �s�t�a�t�e�s�.� �T�h�e� �o�n�l�y� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �w�e�r�e� �R�h�o�d�e� �I�s�l�a�n�d� 

�a�n�d� �H�a�w�a�i�i�.� �O�k�l�a�h�o�m�a� �d�i�d� �n�o�t� �s�e�n�d� �a� �l�i�s�t� �o�f� �w�i�l�d�l�i�f�e� 

�4�4



�b�i�o�l�o�g�i�s�t�s�,� �a�n�d� �S�o�u�t�h� �D�a�k�o�t�a� �d�i�d� �n�o�t� �p�r�o�v�i�d�e� �a� �f�i�s�h�e�r�i�e�s� 

�b�i�o�l�o�g�i�s�t�s� �r�o�s�t�e�r�.� �A� �m�a�p� �o�f� �t�h�e� �s�t�u�d�y� �p�o�p�u�l�a�t�i�o�n� �i�s� �i�n� 

�A�p�p�e�n�d�i�x� �A�.� 

�A� �d�a�t�a�b�a�s�e� �w�a�s� �d�e�v�e�l�o�p�e�d� �u�s�i�n�g� �t�h�e� �X�M�A�I�L�E�R� �p�r�o�g�r�a�m� �o�n� 

�t�h�e� �V�i�r�g�i�n�i�a� �T�e�c�h� �m�a�i�n�f�r�a�m�e� �c�o�m�p�u�t�e�r�.� �T�h�i�s� �a�l�l�o�w�e�d� �f�o�r� �t�h�e� 

�g�e�n�e�r�a�t�i�o�n� �o�f� �m�a�i�l�i�n�g� �l�a�b�e�l�s�,� �p�e�r�s�o�n�a�l�i�z�e�d� �l�e�t�t�e�r�s� �a�n�d� �t�h�e� 

�t�r�a�c�k�i�n�g� �o�f� �r�e�s�p�o�n�d�e�n�t�s�.� �U�s�i�n�g� �a� �f�o�r�m�u�l�a� �d�e�v�e�l�o�p�e�d� �b�y� 

�Y�a�m�a�n�e� �(�1�9�6�7�)� �t�o� �d�e�t�e�r�m�i�n�e� �s�a�m�p�l�e� �s�i�z�e� �f�o�r� �s�u�r�v�e�y�i�n�g� �a� 

�p�o�p�u�l�a�t�i�o�n� �a�t� �a� �c�o�n�f�i�d�e�n�c�e� �l�e�v�e�l� �o�f� �9�5�%�,� �3�3�5� �w�i�l�d�l�i�f�e� 

�b�i�o�l�o�g�i�s�t�s� �a�n�d� �3�2�7� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �w�o�u�l�d� �h�a�v�e� �t�o� �b�e� 

�r�a�n�d�o�m�l�y� �s�a�m�p�l�e�d� �f�o�r� �a� �p�r�e�c�i�s�i�o�n� �r�a�t�e� �o�f� �p�l�u�s�/�m�i�n�u�s� �5�%�.� �T�o� 

�m�a�x�i�m�i�z�e� �t�h�e� �r�e�s�p�o�n�s�e� �r�a�t�e� �a�n�d� �c�o�n�f�i�d�e�n�c�e� �l�e�v�e�l� �w�i�t�h� �t�h�i�s� 

�l�a�r�g�e� �p�o�p�u�l�a�t�i�o�n�,� �a� �s�y�s�t�e�m�a�t�i�c� �s�a�m�p�l�i�n�g� �t�e�c�h�n�i�q�u�e� �(�S�m�i�t�h� 

�1�9�8�3�)� �w�a�s� �u�s�e�d� �i�n�s�t�e�a�d� �o�f� �a� �t�a�b�l�e� �o�f� �r�a�n�d�o�m� �n�u�m�b�e�r�s�.� �T�h�e� 

�s�a�m�p�l�i�n�g� �i�n�t�e�r�v�a�l� �w�a�s� �2�,� �w�i�t�h� �e�v�e�r�y� �o�t�h�e�r� �n�a�m�e� �b�e�i�n�g� 

�s�e�l�e�c�t�e�d� �a�s� �r�o�s�t�e�r�s� �w�e�r�e� �r�e�c�e�i�v�e�d�.� �T�h�e�r�e� �w�a�s� �n�o� �d�e�t�e�c�t�a�b�l�e� 

�p�e�r�i�o�d�i�c�i�t�y� �o�n� �p�e�r�s�o�n�n�e�l� �l�i�s�t�s�.� �T�h�e� �f�i�n�a�l� �s�a�m�p�l�e� �i�n�c�l�u�d�e�d� 

�9�0�6� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �a�n�d� �1�,�0�3�5� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�.� 

�T�h�e� �c�o�v�e�r� �l�e�t�t�e�r� �f�o�r� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �f�o�l�l�o�w�e�d� �a� 

�f�o�r�m�a�t� �s�u�g�g�e�s�t�e�d� �b�y� �D�i�l�l�m�a�n� �(�1�9�7�8�)� �f�o�r� �m�a�i�l� �s�u�r�v�e�y�s�.� �T�h�e� 

�f�i�r�s�t� �m�a�i�l�i�n�g�s� �o�f� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e� �w�e�r�e� �s�e�n�t� �O�c�t�o�b�e�r� �8�,� 

�1�9�9�3�.� �A� �f�o�l�l�o�w�-�u�p� �m�a�i�l�i�n�g� �t�o� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s� �w�a�s� �s�e�n�t� 

�N�o�v�e�m�b�e�r� �5�,� �1�9�9�3�.� �F�o�r� �t�h�e� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�,� �6�9�6� �u�s�e�a�b�l�e� 
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�q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �r�e�c�e�i�v�e�d�,� �f�o�r� �a� �r�e�t�u�r�n� �r�a�t�e� �o�f� �7�7�%�.� �T�h�e� 

�r�e�t�u�r�n� �r�a�t�e� �f�o�r� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �w�a�s� �a�l�s�o� �7�7�%�,� �w�i�t�h� �8�0�1� 

�w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �r�e�s�p�o�n�d�i�n�g�.� �B�e�c�a�u�s�e� �o�f� �t�h�e� �h�i�g�h� �r�a�t�e� �o�f� 

�r�e�t�u�r�n� �f�r�o�m� �t�h�e� �i�n�i�t�i�a�l� �a�n�d� �f�o�l�l�o�w�-�u�p� �m�a�i�l�i�n�g�s�,� �n�o� �f�u�r�t�h�e�r� 

�e�f�f�o�r�t�s� �w�e�r�e� �m�a�d�e� �t�o� �c�o�n�t�a�c�t� �n�o�n�-�r�e�s�p�o�n�d�e�n�t�s�.� 

�A�d�m�i�n�i�s�t�r�a�t�o�r ��s� �S�u�r�v�e�y� 

�S�e�t�s� �o�f� �f�i�v�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�s�,� �c�o�m�p�o�s�e�d� �o�f� �t�h�e� �t�w�e�n�t�y� 

�n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �r�e�l�a�t�e�d� �t�o� �c�o�m�m�u�n�i�c�a�t�i�o�n�,� �i�n�t�e�r�p�e�r�s�o�n�a�l� 

�r�e�l�a�t�i�o�n�s�,� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �l�e�a�d�e�r�s�h�i�p� �s�k�i�l�l�s�,� �w�e�r�e� �s�e�n�t� �t�o� 

�d�i�r�e�c�t�o�r�s� �o�f� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �a�g�e�n�c�i�e�s�.� �T�h�e� �t�a�s�k�s� 

�l�i�s�t�e�d� �w�e�r�e� �i�d�e�n�t�i�c�a�l� �t�o� �t�h�o�s�e� �o�n� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �s�e�n�t� �t�o� 

�f�i�s�h�e�r�y� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�.� �D�i�r�e�c�t�o�r�s� �w�e�r�e� �a�s�k�e�d� �t�o� 

�d�i�s�t�r�i�b�u�t�e� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �t�o� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �i�n� �t�h�e�i�r� 

�a�g�e�n�c�y�.� 

�A�d�m�i�n�i�s�t�r�a�t�o�r�s� �w�e�r�e� �a�s�k�e�d� �t�o� �r�a�t�e� �t�h�e� �p�r�o�f�i�c�i�e�n�c�y� 

�l�e�v�e�l�s� �o�f� �t�a�s�k�s� �a�n�d� �t�h�e� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �b�a�s�e�d� 

�o�n� �w�h�a�t� �t�h�e�y� �p�e�r�c�e�i�v�e� �a�s� �m�e�e�t�i�n�g� �t�h�e� �n�e�e�d�s� �o�f� �f�i�s�h�e�r�y� �a�n�d� 

�w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�.� �O�f� �t�h�e� �2�5�0� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �s�e�n�t�,� �1�8�5� 

�u�s�e�a�b�l�e� �f�o�r�m�s� �w�e�r�e� �r�e�t�u�r�n�e�d�,� �f�o�r� �a� �r�e�s�p�o�n�s�e� �r�a�t�e� �o�f� �7�4�%�.� 

�Q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �n�o�t� �r�e�c�e�i�v�e�d� �f�r�o�m� �f�o�u�r� �s�t�a�t�e�s� �a�t� �t�h�e� 

�t�i�m�e� �o�f� �a�n�a�l�y�s�i�s�.� 

�4�6



�D�a�t�a� �A�n�a�l�y�s�i�s� 

�Q�u�e�s�t�i�o�n�n�a�i�r�e�s� �w�e�r�e� �s�c�a�n�n�e�d� �a�t� �M�e�a�s�u�r�e�m�e�n�t�s� �a�n�d� 

�R�e�s�e�a�r�c�h� �S�e�r�v�i�c�e�s� �a�t� �V�i�r�g�i�n�i�a� �P�o�l�y�t�e�c�h�n�i�c� �I�n�s�t�i�t�u�t�e� �a�n�d� 

�S�t�a�t�e� �U�n�i�v�e�r�s�i�t�y�.� �S�A�S� �p�r�o�g�r�a�m�s� �w�e�r�e� �u�s�e�d� �t�o� �c�o�m�p�u�t�e� 

�f�r�e�q�u�e�n�c�i�e�s�,� �p�e�r�c�e�n�t�s�,� �a�n�d� �m�e�a�n�s�.� �C�o�r�r�e�l�a�t�i�o�n�s� �a�n�d� �C�h�i�-� 

�S�q�u�a�r�e�s� �w�e�r�e� �c�a�l�c�u�l�a�t�e�d� �o�n� �d�e�m�o�g�r�a�p�h�i�c� �v�a�r�i�a�b�l�e�s� �a�n�d� �t�h�e� 

�p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� �a�n�d� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �f�o�r� �e�a�c�h� 

�t�a�s�k�.� 
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�C�h�a�p�t�e�r� �5� 

�R�e�s�u�l�t�s� 

�I�n� �t�h�i�s� �c�h�a�p�t�e�r� �I� �w�i�l�l� �r�e�p�o�r�t� �t�h�e� �r�e�s�u�l�t�s� �o�b�t�a�i�n�e�d� �f�r�o�m� 

�t�h�e� �t�a�s�k� �q�u�e�s�t�i�o�n�n�a�i�r�e�s� �s�e�n�t� �t�o� �s�t�a�t�e� �a�g�e�n�c�y� �f�i�s�h�e�r�y� �a�n�d� 

�w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�.� �D�a�t�a� �r�e�p�o�r�t�e�d� �w�i�l�l� �i�n�c�l�u�d�e� �d�e�m�o�g�r�a�p�h�i�c� 

�i�n�f�o�r�m�a�t�i�o�n� �o�n� �f�i�s�h�e�r�y� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �a�n�d� �t�h�e�i�r� 

�r�a�t�i�n�g� �o�f� �t�h�e� �t�a�s�k�s� �a�n�d� �i�d�e�n�t�i�f�i�e�d� �n�e�e�d�s� �f�o�r� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n�.� �T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �a�d�m�i�n�i�s�t�r�a�t�o�r ��s� �s�u�r�v�e�y� �o�f� 

�t�h�e�i�r� �r�a�t�i�n�g� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�a�l� �n�e�e�d�s� �o�f� �n�o�n�-�t�e�c�h�n�i�c�a�l� 

�t�a�s�k�s� �a�r�e� �a�l�s�o� �r�e�p�o�r�t�e�d� �i�n� �t�h�i�s� �c�h�a�p�t�e�r�.� 

�F�i�s�h�e�r�y� �B�i�o�l�o�g�i�s�t� �D�e�m�o�g�r�a�p�h�i�c�s� 

�T�h�e� �d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a� �c�o�l�l�e�c�t�e�d� �i�n�c�l�u�d�e�d� �p�o�s�i�t�i�o�n� �t�i�t�l�e�,� 

�t�o�t�a�l� �y�e�a�r�s� �i�n� �t�h�e� �p�r�o�f�e�s�s�i�o�n�,� �h�i�g�h�e�s�t� �l�e�v�e�l� �o�f� �e�d�u�c�a�t�i�o�n�,� 

�u�n�d�e�r�g�r�a�d�u�a�t�e� �m�a�j�o�r�,� �g�r�a�d�u�a�t�e� �m�a�j�o�r�,� �a�n�d� �r�e�g�i�o�n� �o�f� 

�e�m�p�l�o�y�m�e�n�t� �(�b�a�s�e�d� �o�n� �U�.�S�.� �F�i�s�h� �a�n�d� �W�i�l�d�l�i�f�e� �S�e�r�v�i�c�e ��s� �s�e�v�e�n� 

�r�e�g�i�o�n�s�)�.� �T�h�e� �d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a� �a�r�e� �s�u�m�m�a�r�i�z�e�d� �i�n� �T�a�b�l�e� �I�.� 
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�T�a�b�l�e� �I�.� �P�O�P�U�L�A�T�I�O�N� �D�E�M�O�G�R�A�P�H�I�C�S� �-� �F�I�S�H�E�R�Y� �B�I�O�L�O�G�I�S�T� 

�P�O�S�I�T�I�O�N� �T�I�T�L�E� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � � � � � 

� � 

� � 

� � 

� � 

� � 

� � 

�n�=�6�8�9� 

�J�o�b� �T�i�t�l�e� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�F�i�s�h�e�r�y�-�S�p�e�c�i�f�i�c� �A�r�e�a� �7�0� �1�0�.�2� 

�F�i�s�h�e�r�y�-�L�a�r�g�e� �A�r�e�a� �2�6�9� �3�9�.�0� 

�R�e�s�e�a�r�c�h� �B�i�o�l�o�g�i�s�t� �8�8� �1�2�.�8� 

�S�u�p�e�r�v�i�s�o�r�y� �B�i�o�l�o�g�i�s�t� �1�0�7� �1�5�.�5� 

�H�a�t�c�h�e�r�y� �B�i�o�l�o�g�i�s�t� �8�4� �1�2�.�2� 

�G�a�m�e� �B�i�o�l�o�g�i�s�t� �7� �1�.�0� 

�N�o�n�-�G�a�m�e� �B�i�o�l�o�g�i�s�t� �8� �1�.�2� 

�E�n�v�i�r�o�n�m�e�n�t�a�l� �S�p�e�c�i�a�l�i�s�t� �2�3� �3�.�3� 

�E�d�u�c�a�t�i�o�n� �S�p�e�c�i�a�l�i�s�t� �5� �0�.�7� 

�O�t�h�e�r� �2�8� �4�.�1� 

�T�O�T�A�L� �Y�E�A�R�S� �O�F� �P�R�O�F�E�S�S�I�O�N�A�L� �E�M�P�L�O�Y�M�E�N�T� 
�n�=�6�8�8� 

�Y�e�a�r�s� �i�n� �P�r�o�f�e�s�s�i�o�n� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�L�e�s�s� �T�h�a�n� �5� �Y�e�a�r�s� �8�1� �1�1�.�8� 

�5�-�9� �Y�e�a�r�s� �1�2�5� �1�8�.�2� 

�1�0�-�1�4� �Y�e�a�r�s� �1�3�7� �1�9�.�9� 

�1�5�-�1�9� �Y�e�a�r�s� �1�3�7� �1�9�.�9� 

�2�0�+� �Y�e�a�r�s� �2�0�8� �3�0�.�2� � � � � � � � � 

�4�9� 
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�H�I�G�H�E�S�T� �L�E�V�E�L� �O�F� �E�D�U�C�A�T�I�O�N� 

� � 

� � 

� � 

� � 

� � � � � � � � � � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � 

�n�=�6�8�1� 

�E�d�u�c�a�t�i�o�n� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�A�s�s�o�c�i�a�t�e� �D�e�g�r�e�e� �1�5� �2�.�2� 

�B�a�c�h�e�l�o�r�s� �3�1�8� �4�6�.�7� 

�M�a�s�t�e�r�s� �3�3�3� �4�8�.�9� 

�D�o�c�t�o�r�a�t�e� �1�5� �2�.�2� 

�U�N�D�E�R�G�R�A�D�U�A�T�E� �M�A�J�O�R� 
�n�=�6�7�7� 

�U�n�d�e�r�g�r�a�d�u�a�t�e� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�F�i�s�h�/�A�q�u�a�t�i�c� �S�c�i�e�n�c�e� �3�0�7� �4�5�.�3� 

�W�i�l�d�l�i�f�e� �6�9� �1�0�.�2� 

�B�i�o�l�o�g�y�/� �Z�o�o�l�o�g�y� �2�3�7� �3�5�.�0� 

�W�a�t�e�r� �R�e�s�o�u�r�c�e� �M�a�n�a�g�e�m�e�n�t� �5� �0�.�7� 

�E�c�o�l�o�g�y� �2� �0�.�3� 

�E�n�v�i�r�o�n�m�e�n�t�a�l� �S�c�i�e�n�c�e� �2�1� �3�.�1� 

�F�o�r�e�s�t�r�y� �6� �0�.�9� 

�O�t�h�e�r� �3�0� �4�.�4� � � � � � � 

�5�0� 

� � 
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�G�R�A�D�U�A�T�E� �M�A�J�O�R� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � � � � � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � � � � � 

�n�=�4�2�8� 

�G�r�a�d�u�a�t�e� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�F�i�s�h�/�A�q�u�a�t�i�c� �S�c�i�e�n�c�e� �2�9�6� �6�9�.�2� 

�W�i�l�d�l�i�f�e� �9� �2�.�1� 

�B�i�o�l�o�g�y�/� �Z�o�o�l�o�g�y� �7�6� �1�7�.�8� 

�W�a�t�e�r� �R�e�s�o�u�r�c�e� �M�a�n�a�g�e�m�e�n�t� �4� �0�.�9� 

�E�c�o�l�o�g�y� �1�0� �2�.�3� 

�E�n�v�i�r�o�n�m�e�n�t�a�l� �S�c�i�e�n�c�e� �6� �1�.�4� 

�F�o�r�e�s�t�r�y� �1� �0�.�2� 

�|� �O�t�h�e�r� �2�6� �6�.�1� 

�R�E�G�I�O�N� �E�M�P�L�O�Y�E�D� 
�=�6�8�1� 

�A�r�e�a� �E�m�p�l�o�y�e�d� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�1�.� �P�a�c�i�f�i�c�/�N�W� �1�2�2� �1�7�.�9� 

�2�.� �S�o�u�t�h�w�e�s�t� �4�7� �6�.�9� 

�3�.� �U�p�p�e�r� �M�i�d�w�e�s�t� �1�8�1� �2�6�.�6� 

�4�.� �S�o�u�t�h� �1�1�2� �1�6�.�4� 

�5�.� �N�e�w� �E�n�g�l�a�n�d�/�A�t�l�a�n�t�i�c� �9�2� �1�3�.�5� 

�6�.� �P�l�a�i�n�s�/�M�o�u�n�t�a�i�n�s� �8�9� �1�3�.�1� 

�7�.� �A�l�a�s�k�a�.� �3�8� �5�.�6� 

�1�.� �H�I�,� �C�A�,� �N�V�,� �I�D� �O�R�,� �W�A� 
�2�.� �A�Z�,� �N�M�,� �T�X�,� �O�K� 
�3�.� �M�N�,� �I�A�,� �M�O�,� �W�I�,� �I�L�,� �I�N�,� �O�H�,� �M�I� 
�4�.� �A�R�,� �L�A�,� �M�S�,� �A�L�,� �G�A�,� �F�L�,� �T�N�,� �K�Y�,� �N�C�,� �S�C�,� �P�R� 
�5�.� �V�A�,� �W�V�,� �D�E�,� �P�A�,� �N�J�,� �C�T�,� �R�I�,� �M�A�,� �N�Y�,� �N�H�,� �V�T�,� �M�E� 
�6�.� �N�D�,� �S�D�,� �N�E�,� �K�S�,� �C�O�,� �U�T�,� �W�Y�,� �M�T� 
�7�.� �A�K� 
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�T�h�e� �t�e�r�m� �"�f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�"� �m�a�y� �h�a�v�e� �b�e�e�n� �c�l�e�a�r�l�y� 

�u�n�d�e�r�s�t�o�o�d� �t�w�e�n�t�y� �y�e�a�r�s� �a�g�o�,� �b�u�t� �t�o�d�a�y�,� �m�a�n�y� �o�t�h�e�r� �t�i�t�l�e�s� 

�a�r�e� �u�s�e�d� �b�y� �v�a�r�i�o�u�s� �s�t�a�t�e� �a�g�e�n�c�i�e�s�.� �A�s� �m�e�n�t�i�o�n�e�d� �e�a�r�l�i�e�r�,� 

�a�l�l� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �i�n� �T�e�x�a�s� �a�r�e� �c�a�l�l�e�d� 

�C�o�n�s�e�r�v�a�t�i�o�n� �S�c�i�e�n�t�i�s�t�s�.� �A� �s�p�e�c�i�a�l� �e�f�f�o�r�t� �w�a�s� �m�a�d�e� �t�o� 

�d�i�s�t�i�n�g�u�i�s�h� �b�e�t�w�e�e�n� �t�h�o�s�e� �t�h�a�t� �h�a�d� �w�i�l�d�l�i�f�e� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� 

�a�n�d� �t�h�o�s�e� �t�h�a�t� �h�a�d� �f�i�s�h�e�r�i�e�s� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s�.� �I�n� �t�h�i�s� 

�s�t�u�d�y�,� �a�n� �a�t�t�e�m�p�t� �w�a�s� �m�a�d�e� �t�o� �f�u�r�t�h�e�r� �r�e�f�i�n�e� �f�i�s�h�e�r�y� 

�b�i�o�l�o�g�i�s�t�s �� �j�o�b� �t�i�t�l�e�s� �t�o� �m�o�r�e� �a�c�c�u�r�a�t�e�l�y� �r�e�f�l�e�c�t� �t�h�e�i�r� 

�p�o�s�i�t�i�o�n�s �� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s� �a�n�d� �t�o� �s�e�e� �i�f� �c�o�r�r�e�l�a�t�i�o�n�s� �c�o�u�l�d� 

�b�e� �m�a�d�e� �i�n� �a�n�a�l�y�z�i�n�g� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s�.� 

�A�l�m�o�s�t� �h�a�l�f� �(�4�9�.�2�%�)� �o�f� �t�h�e� �s�t�u�d�y� �g�r�o�u�p� �i�d�e�n�t�i�f�i�e�d� 

�t�h�e�m�s�e�l�v�e�s� �a�s� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �m�a�n�a�g�i�n�g� �t�h�e� �f�i�s�h�e�r�y� 

�r�e�s�o�u�r�c�e� �i�n� �a� �s�p�e�c�i�f�i�c� �a�r�e�a� �s�u�c�h� �a�s� �a� �d�e�s�i�g�n�a�t�e�d� �m�a�n�a�g�e�m�e�n�t� 

�a�r�e�a� �(�l�a�k�e�,� �w�a�t�e�r�s�h�e�d�)�,� �o�r� �a� �l�a�r�g�e�r�,� �m�u�l�t�i�-�c�o�u�n�t�y� �a�r�e�a�.� 

�S�u�p�e�r�v�i�s�o�r�y� �b�i�o�l�o�g�i�s�t�s� �c�o�m�p�r�i�s�e�d� �1�5�.�5�%� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n�,� 

�r�e�s�e�a�r�c�h� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �1�2�.�8�%�,� �a�n�d� �h�a�t�c�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� 

�1�2�.�2�%�.� �O�t�h�e�r� �b�i�o�l�o�g�i�s�t�s �� �t�i�t�l�e�s� �i�n�c�l�u�d�e�d� �g�a�m�e� �b�i�o�l�o�g�i�s�t� 

�(�1�%�)�,� �n�o�n�-�g�a�m�e� �b�i�o�l�o�g�i�s�t� �(�1�.�2�%�)�,� �e�n�v�i�r�o�n�m�e�n�t�a�l� �s�p�e�c�i�a�l�i�s�t�s� 

�(�3�.�3�%�)�,� �e�d�u�c�a�t�i�o�n� �s�p�e�c�i�a�l�i�s�t� �(�0�.�7�%�)�.� �T�h�e�  ��O�t�h�e�r�"� �c�a�t�e�g�o�r�y� 

�a�c�c�o�u�n�t�e�d� �f�o�r� �4�.�1�%� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n�.� 

�T�h�e� �b�i�o�l�o�g�i�s�t�s� �w�i�t�h� �l�e�s�s� �t�h�a�n� �f�i�v�e� �y�e�a�r�s� �p�r�o�f�e�s�s�i�o�n�a�l� 

�e�x�p�e�r�i�e�n�c�e� �a�c�c�o�u�n�t�e�d� �f�o�r� �1�1�.�8�%� �o�f� �t�h�e� �s�t�u�d�y� �g�r�o�u�p�.� �T�h�e� 
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�p�e�r�c�e�n�t� �p�r�o�f�e�s�s�i�o�n�a�l�s� �i�n� �t�h�e� �m�i�d�-�r�a�n�g�e� �y�e�a�r�s� �o�f� �f�i�v�e� �t�o� 

�n�i�n�e�,� �t�e�n� �t�o� �f�o�u�r�t�e�e�n�,� �a�n�d� �f�i�f�t�e�e�n� �t�o� �n�i�n�e�t�e�e�n�,� �w�e�r�e� �a�l�m�o�s�t� 

�i�d�e�n�t�i�c�a�l� �(�1�8�.�2�%�,� �1�9�.�9�%�,� �1�9�.�9�%� �r�e�s�p�e�c�t�i�v�e�l�y�)� �a�n�d� �a�c�c�o�u�n�t�e�d� 

�f�o�r� �a� �t�o�t�a�l� �o�f� �5�8�%� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n�.� �B�i�o�l�o�g�i�s�t�s� �w�i�t�h� 

�t�w�e�n�t�y� �p�l�u�s� �y�e�a�r�s� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t� �c�o�m�p�r�i�s�e�d� 

�3�0�.�2�%� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s�.� 

�F�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �w�e�r�e� �a�l�m�o�s�t� �e�q�u�a�l�l�y� �s�p�l�i�t� �i�n� �t�e�r�m�s� 

�o�f� �u�n�d�e�r�g�r�a�d�u�a�t�e� �v�e�r�s�u�s� �g�r�a�d�u�a�t�e� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l�:� �4�6�.�7�%� �h�a�d� 

�B�a�c�h�e�l�o�r� �d�e�g�r�e�e�s�,� �4�8�.�9�%� �h�a�d� �M�a�s�t�e�r� �d�e�g�r�e�e�s�,� �2�.�2�%� �h�a�d� 

�A�s�s�o�c�i�a�t�e� �d�e�g�r�e�e�s� �a�n�d� �2�.�2�%� �h�a�d� �D�o�c�t�o�r�a�t�e� �d�e�g�r�e�e�s�.� �T�h�e� �m�o�s�t� 

�c�o�m�m�o�n� �u�n�d�e�r�g�r�a�d�u�a�t�e� �m�a�j�o�r� �w�a�s� �F�i�s�h�e�r�i�e�s�/�A�q�u�a�t�i�c� �S�c�i�e�n�c�e� 

�(�4�5�.�3�%�)�,� �f�o�l�l�o�w�e�d� �b�y� �B�i�o�l�o�g�y�/�Z�o�o�l�o�g�y� �(�3�5�%�)�,� �a�n�d� �W�i�l�d�l�i�f�e� 

�(�1�0�.�2�%�)�.� �A�l�l� �o�t�h�e�r� �l�i�s�t�e�d� �m�a�j�o�r�s� �a�c�c�o�u�n�t�e�d� �f�o�r� �9�.�4�%� �o�f� �t�h�e� 

�r�e�s�p�o�n�s�e�s�.� �I�n� �t�e�r�m�s� �o�f� �g�r�a�d�u�a�t�e� �m�a�j�o�r�s�,� �a�l�m�o�s�t� �7�0�%� �w�e�r�e� �i�n� 

�F�i�s�h�e�r�i�e�s�/�A�q�u�a�t�i�c� �S�c�i�e�n�c�e�s�,� �a�n�d� �1�7�.�8�%� �i�n� �B�i�o�l�o�g�y�/�Z�o�o�l�o�g�y�.� 

�G�r�a�d�u�a�t�e� �d�e�g�r�e�e�s� �i�n� �E�c�o�l�o�g�y� �(�2�.�3�%�)� �a�n�d� �W�i�l�d�l�i�f�e� �(�2�.�1�%�)� �w�e�r�e� 

�t�h�e� �n�e�x�t� �h�i�g�h�e�s�t� �i�d�e�n�t�i�f�i�e�d� �s�p�e�c�i�a�l�i�z�a�t�i�o�n�.� �A�l�l� �o�t�h�e�r� 

�m�a�j�o�r�s� �a�c�c�o�u�n�t�e�d� �f�o�r� �8�.�6�%� �o�f� �t�h�e� �r�e�s�p�o�n�s�e�s�.� �A� �d�i�s�p�a�r�i�t�y� 

�e�x�i�s�t�e�d� �i�n� �t�h�e� �n�u�m�b�e�r� �i�d�e�n�t�i�f�y�i�n�g� �g�r�a�d�u�a�t�e� �m�a�j�o�r�s� �a�n�d� �t�h�e� 

�n�u�m�b�e�r� �l�i�s�t�i�n�g� �a�d�v�a�n�c�e�d� �d�e�g�r�e�e�s�.� �T�h�i�s� �m�a�y� �b�e� �d�u�e� �t�o� �t�h�e� 

�f�a�c�t� �t�h�a�t� �a�n� �a�d�v�a�n�c�e�d� �d�e�g�r�e�e� �i�s� �p�r�e�s�e�n�t�l�y� �b�e�i�n�g� �p�u�r�s�u�e�d�,� �o�r� 

�t�h�e� �b�i�o�l�o�g�i�s�t� �n�e�v�e�r� �c�o�m�p�l�e�t�e�d� �t�h�e� �p�r�o�g�r�a�m�,� �b�u�t� �d�e�c�l�a�r�e�d� �a� 

�g�r�a�d�u�a�t�e� �m�a�j�o�r� �o�n� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� 
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�T�h�e� �U�p�p�e�r� �M�i�d�w�e�s�t� �a�c�c�o�u�n�t�e�d� �f�o�r� �2�6�.�6�%� �o�f� �t�h�e� �s�t�u�d�y� 

�p�o�p�u�l�a�t�i�o�n�,� �t�h�e� �P�a�c�i�f�i�c� �N�o�r�t�h� �W�e�s�t� �1�7�.�9�%�,� �t�h�e� �S�o�u�t�h� �1�6�.�4�%�,� 

�N�e�w� �E�n�g�l�a�n�d� �1�3�.�5�%�,� �t�h�e� �H�i�g�h� �P�l�a�i�n�s�/�M�o�u�n�t�a�i�n�s� �1�3�.�1�%�,� �t�h�e� 

�S�o�u�t�h�w�e�s�t� �6�.�9�%�,� �a�n�d� �A�l�a�s�k�a� �5�.�6�%�.� �T�h�e� �s�t�a�t�e� �c�o�d�e�s� �f�o�r� �e�a�c�h� 

�a�r�e�a� �w�e�r�e� �r�e�p�o�r�t�e�d� �i�n� �T�a�b�l�e� �I�.� 

�C�o�n�t�i�n�u�i�n�g� �E�d�u�c�a�t�i�o�n� �N�e�e�d�s� �~�-� �F�i�s�h�e�r�y� �B�i�o�l�o�g�i�s�t�s� 

�B�i�o�l�o�g�i�s�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �r�a�t�e� �t�h�e� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� 

�r�e�q�u�i�r�e�d� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �t�a�s�k�s� �l�i�s�t�e�d� �A�N�D� �t�h�e�i�r� �n�e�e�d� �f�o�r� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �T�h�e� �c�h�o�i�c�e�s� �w�e�r�e� �H�i�g�h�(�1�)�,� �M�e�d�i�u�m� 

�H�i�g�h�(�2�)�,� �M�e�d�i�u�m� �L�o�w�(�3�)�,� �L�o�w�(�4�)� �o�r� �N�A� �(�n�o�t� �a�p�p�l�i�c�a�b�l�e�)�.� �D�a�t�a� 

�o�n� �h�o�w� �b�i�o�l�o�g�i�s�t�s� �r�a�t�e�d� �t�h�e� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� �r�e�l�a�t�e�d� �t�o� 

�j�o�b� �t�a�s�k�s� �a�r�e� �r�e�p�o�r�t�e�d� �i�n� �t�h�e� �A�p�p�e�n�d�i�x� �A�.� 

�T�h�e� �r�e�s�u�l�t�s� �o�f� �t�h�e� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �v�a�r�i�o�u�s� �t�a�s�k�s� �a�r�e�.� �r�e�p�o�r�t�e�d� �t�a�s�k� 

�s�u�b�c�a�t�e�g�o�r�i�e�s�:� �P�o�p�u�l�a�t�i�o�n�s� �(�T�a�b�l�e� �I�I�)�,� �H�a�b�i�t�a�t� �(�T�a�b�l�e� �I�I�I�)�,� 

�P�r�o�p�a�g�a�t�i�o�n�/�S�t�o�c�k�i�n�g� �(�T�a�b�l�e� �I�V�)�,� �I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�s� �(�T�a�b�l�e� 

�V�)�,� �R�e�s�e�a�r�c�h�/�D�a�t�a� �C�o�l�l�e�c�t�i�o�n�/�A�n�a�l�y�s�i�s� �(�T�a�b�l�e� �V�I�)�,� �S�o�c�i�o�-� 

�E�c�o�n�o�m�i�c� �(�T�a�b�l�e� �V�I�I�)�,� �a�n�d� �N�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �(�T�a�b�l�e� �V�I�I�I�)�.� 

�T�h�e� �c�u�m�u�l�a�t�i�v�e� �p�e�r�c�e�n�t� �o�f� �H�i�g�h� �a�n�d� �M�e�d�i�u�m� �H�i�g�h� �r�e�s�p�o�n�s�e�s� �i�s� 

�p�r�e�s�e�n�t�e�d� �i�n� �t�h�e�s�e� �t�a�b�l�e�s�,� �a�l�o�n�g� �w�i�t�h� �t�h�e� �m�e�a�n� �r�e�s�p�o�n�s�e�,� 

�r�a�n�k�e�d� �f�r�o�m� �h�i�g�h�e�s�t� �t�o� �l�o�w�e�s�t�.� 
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�T�a�b�l�e� �I�I�.� �N�E�E�D� �F�O�R� �C�S�N�T�H�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� �P�O�P�U�L�A�T�I�O�N� 
�T�A�S�K�S� �(�F�I�S�H�E�R�I�E�S�)� 
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�T�a�s�k� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�D�e�t�e�r�m�i�n�e� �f�a�c�t�o�r�s� �l�i�m�i�t�i�n�g� �a�q�u�a�t�i�c� �p�o�p�u�l�a�t�i�o�n�s�.� �6�3�.�6� �2�.�1�1� 

�C�o�l�l�e�c�t� �a�n�d� �a�n�a�l�y�z�e� �p�o�p�u�l�a�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �1�.�e�.� �5�6�.�2� �2�.�2�9� 
�a�g�e� �a�n�d� �g�r�o�w�t�h�,� �s�e�x�,� �s�u�r�v�i�v�a�l� �&� �m�o�r�t�a�l�i�t�y�.� 

�D�e�s�i�g�n� �a�n�d� �c�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �i�d�e�n�t�i�f�y� �a�q�u�a�t�i�c� �5�6�.�0� �2�.�3�1� 
�s�p�e�c�i�e�s� �a�n�d� �e�s�t�i�m�a�t�e� �a�q�u�a�t�i�c� �p�o�p�u�l�a�t�i�o�n�s�.� 

�M�o�n�i�t�o�r� �a�n�d�/�o�r� �r�e�c�o�m�m�e�n�d� �h�a�r�v�e�s�t� �r�e�g�u�l�a�t�i�o�n�s�.� �3�0�.�4� �2�.�3�6� 

�E�s�t�a�b�l�i�s�h� �g�e�n�o�t�y�p�e�s� �o�f� �f�i�s�h�/�d�e�t�e�r�m�i�n�e� �g�e�n�e�t�i�c� �3�3�.�7� �2�.�6�4� 
�v�a�r�i�a�b�i�l�i�t�y�.� 

�A�s�s�e�m�b�l�e� �l�i�f�e� �h�i�s�t�o�r�y� �d�a�t�a� �a�n�d� �h�a�b�i�t�a�t� �r�e�q�u�i�r�e�m�e�n�t�s� �3�9�.�0� �2�.�6�9� 
�o�f� �a�q�u�a�t�i�c� �s�p�e�c�i�e�s�.� 

�C�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �3�6�.�8� �2�.�7�3� 
�m�o�v�e�m�e�n�t� �o�f� �a�q�u�a�t�i�c� �s�p�e�c�i�e�s�.� 

�P�l�a�n�,� �c�o�o�r�d�i�n�a�t�e� �a�n�d� �i�m�p�l�e�m�e�n�t� �r�e�n�o�v�a�t�i�o�n� �p�r�o�j�e�c�t�s� �3�0�.�4� �2�.�8�1� 
�(�f�i�s�h� �e�r�a�d�i�c�a�t�i�o�n�,� �r�e�p�o�p�u�l�a�t�i�o�n�,� �e�t�c�.�)�.� 

�M�o�n�i�t�o�r� �m�a�c�r�o�-�i�n�v�e�r�t�e�b�r�a�t�e� �a�n�d� �o�t�h�e�r� �p�o�p�u�l�a�t�i�o�n�s�.� �2�5�.�9� �2�.�9�9� 

�M�e�a�s�u�r�e� �p�h�y�s�i�o�l�o�g�i�c�a�l� �i�n�d�i�c�e�s� �o�f� �f�i�s�h� �s�p�e�c�i�e�s�.� �2�4�.�4� �2�.�9�9� 

�D�e�t�e�r�m�i�n�e� �f�o�o�d� �h�a�b�i�t�s� �o�f� �a�q�u�a�t�i�c� �s�p�e�c�i�e�s�.� �1�9�.�5� �3�.�1�1� 
� � 

�M�a�n�a�g�e� �a�n�i�m�a�l� �d�a�m�a�g�e�.� �6�.�7� �3�.�4�6� � � � � � � � � � 



�T�a�b�l�e� �I�I�I�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� �H�A�B�I�T�A�T� 
�T�A�S�K�S� �(�F�I�S�H�E�R�I�E�S�)� 
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�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�R�e�s�t�o�r�e�,� �e�n�h�a�n�c�e� �o�r� �p�r�o�t�e�c�t� �h�a�b�i�t�a�t�s� �t�o� �m�e�e�t� �5�7�.�9� �2�.�1�4� 
�m�a�n�a�g�e�m�e�n�t� �o�b�j�e�c�t�i�v�e�s�.� 

�D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t ��s� �p�r�e�s�e�n�t� �a�n�d� �5�9�.�5� �2�.�1�5� 
�p�o�t�e�n�t�i�a�l� �c�a�p�a�b�i�l�i�t�i�e�s�.� 

�D�e�v�e�l�o�p� �s�t�r�a�t�e�g�i�e�s� �t�o� �m�i�t�i�g�a�t�e� �h�a�b�i�t�a�t� �l�o�s�s�.� �5�2�.�0� �2�.�2�6� 

�M�e�a�s�u�r�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t� �c�h�a�n�g�e�s� �a�s�s�o�c�i�a�t�e�d� �4�7�.�7� �2�.�3�0� 
�w�i�t�h� �l�a�n�d� �m�a�n�a�g�e�m�e�n�t� �a�c�t�i�v�i�t�i�e�s�.� 

�P�l�a�n� �a�n�d� �m�a�n�a�g�e� �a�q�u�a�t�i�c� �h�a�b�i�t�a�t�s� �t�o� �m�a�i�n�t�a�i�n� �4�5�.�7� �2�.�3�7� 
�v�i�a�b�l�e� �p�o�p�u�l�a�t�i�o�n�s� �(�T�&�E� �r�e�c�o�v�e�r�y� �p�l�a�n�s�)�.� 

�U�s�e� �h�a�b�i�t�a�t� �m�o�d�e�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �c�a�r�r�y�i�n�g� �4�4�.�4� �2�.�4�2� 
�c�a�p�a�c�i�t�y� �a�n�d� �t�o� �d�e�v�e�l�o�p� �c�o�n�s�e�r�v�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�.� 

�M�o�n�i�t�o�r� �p�r�o�j�e�c�t�s�,� �s�u�c�h� �a�s� �h�a�b�i�t�a�t� �i�m�p�r�o�v�e�m�e�n�t�s�,� �3�9�.�6� �2�.�5�6� 
�f�o�r� �p�r�e�s�c�r�i�b�e�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �d�e�s�i�r�e�d� 
�c�h�a�n�g�e�.� 

�M�o�n�i�t�o�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�t�a�m�i�n�a�n�t�s�.� �3�3�.�1� �2�.�7�2� 

�M�e�a�s�u�r�e� �a�n�d� �a�s�s�e�s�s� �s�t�r�e�a�m� �f�l�o�w�s�.� �3�0�.�4� �2�.�8�3� 

�C�o�n�t�r�o�l� �a�q�u�a�t�i�c� �v�e�g�e�t�a�t�i�o�n�.� �2�9�.�1� �2�.�8�3� 

�I�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �l�o�t�i�c� �a�q�u�a�t�i�c� �h�a�b�i�t�a�t�s�.� �2�8�.�7� �2�.�8�5� 

�I�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �l�e�n�t�i�c� �a�q�u�a�t�i�c� �h�a�b�i�t�a�t�s�.� �2�5�.�5� �2�.�9�3� 

�C�o�l�l�e�c�t� �a�n�d� �e�v�a�l�u�a�t�e� �h�i�s�t�o�r�i�c�a�l� �h�a�b�i�t�a�t� �d�a�t�a�.� �2�2�.�7� �3�.�0�1� 

�I�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �l�a�n�d�s�c�a�p�e�s� �a�t� �e�c�o�s�y�s�t�e�m� �2�0�.�4� �3�.�0�1� 
�l�e�v�e�l�.� 
� � � � � � 

�5�6



�T�a�b�l�e� �I�V�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� 
�P�R�O�P�A�G�A�T�I�O�N� �A�N�D� �S�T�O�C�K�I�N�G� �T�A�S�K�S� �(�F�I�S�H�E�R�I�E�S�)� 
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�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�E�v�a�l�u�a�t�e� �g�e�n�e�t�i�c� �i�m�p�a�c�t�s� �o�f� �s�t�o�c�k�i�n�g�.� �4�9�.�4� �2�.�2�0� 

�R�e�c�o�m�m�e�n�d�/�e�v�a�l�u�a�t�e� �s�t�o�c�k�i�n�g� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �4�4�.�8� �2�.�4�5� 
�s�t�r�a�t�e�g�i�e�s�.� 

�E�v�a�l�u�a�t�e� �h�i�s�t�o�r�y�/�m�o�n�i�t�o�r� �i�m�p�a�c�t�s� �o�f� �e�x�o�t�i�c� �s�p�e�c�i�e�s� �4�0�.�8� �2�.�5�6� 
�s�t�o�c�k�i�n�g�.� 

�R�e�c�o�g�n�i�z�e� �a�n�d� �t�r�e�a�t� �i�n�f�e�c�t�i�o�n�s� �a�n�d� �d�i�s�e�a�s�e�s�.� �3�2�.�1� �2�.�5�8� 

�D�e�v�e�l�o�p� �f�i�s�h� �h�e�a�l�t�h� �m�a�n�a�g�e�m�e�n�t� �p�r�a�c�t�i�c�e�s�/�p�o�l�i�c�i�e�s�.� �2�7�.�0� �2�.�7�0� 

�P�r�o�p�a�g�a�t�e� �a�n�d� �c�a�r�e� �f�o�r� �f�i�s�h� �i�n� �h�a�t�c�h�e�r�y� �s�i�t�u�a�t�i�o�n� �2�1�.�6� �2�.�9�4� 
�(�s�p�a�w�n�i�n�g�,� �i�n�c�u�b�a�t�i�o�n�,� �e�g�g� �c�a�r�e�,� �e�t�c�.�)� 

�C�o�l�l�e�c�t� �a�n�d� �h�a�n�d�l�e� �f�i�s�h� �f�o�r� �p�r�o�p�a�g�a�t�i�o�n� �o�r� �s�t�o�c�k�i�n�g�.� �2�1�.�1� �3�.�0�8� 

�D�e�v�e�l�o�p� �s�t�o�c�k�i�n�g� �s�c�h�e�d�u�l�e�s� �a�n�d� �f�i�s�h� �t�r�a�n�s�p�o�r�t�a�t�i�o�n�.� �1�7�.�1� �3�.�1�0� � � � � � � � � � 



�T�a�b�l�e� �V�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� �I�M�P�A�C�T� 
�A�S�S�E�S�S�M�E�N�T�S� �T�A�S�K�S� �(�F�I�S�H�E�R�I�E�S�)� 
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�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�U�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �r�e�s�p�o�n�s�e�s� �o�f� �p�o�p�u�l�a�t�i�o�n�s� �t�o� �5�9�.�9� �2�.�1�7� 
�m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�.� 

�D�e�t�e�r�m�i�n�e� �t�h�e� �c�u�m�u�l�a�t�i�v�e� �e�f�f�e�c�t�s� �o�f� �i�m�p�a�c�t�s� �u�p�o�n� �5�7�.�4� �2�.�1�7� 
�h�a�b�i�t�a�t�s� �a�n�d�/�o�r� �p�o�p�u�l�a�t�i�o�n�.� 

�C�o�n�d�u�c�t� �a�n�d�/�o�r� �e�v�a�l�u�a�t�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�a�l�y�s�i�s� �o�r� �4�8�.�7� �2�.�4�1� 
�b�i�o�l�o�g�i�c�a�l� �a�s�s�e�s�s�m�e�n�t�.� 

�U�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �o�u�t�c�o�m�e�s� �o�f� �h�a�b�i�t�a�t� �4�1�.�0� �2�.�4�8� 
�m�o�d�i�f�i�c�a�t�i�o�n�s�.� 

�R�e�v�i�e�w� �p�e�r�m�i�t� �a�p�p�l�i�c�a�t�i�o�n�s� �t�h�a�t� �m�a�y� �i�m�p�a�c�t� �t�h�e� �3�6�.�9� �2�.�5�7� 
�a�q�u�a�t�i�c� �r�e�s�o�u�r�c�e�.� 
� � 

�I�n�v�e�s�t�i�g�a�t�e� �f�i�s�h� �k�i�l�l�s�.� �3�5�.�8� �2�.�6�7� � � � � � � � � � 



�T�a�b�l�e� �V�I�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� �R�E�S�E�A�R�C�H�,� 
�D�A�T�A� �C�O�L�L�E�C�T�I�O�N� �A�N�D� �A�N�A�L�Y�S�I�S� �T�A�S�K�S� �(�F�I�S�H�E�R�I�E�S�)� 
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�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�U�s�e� �c�o�m�p�u�t�e�r�s� �a�n�d� �v�a�r�i�e�t�y� �o�f� �s�o�f�t�w�a�r�e�.� �8�1�.�6� �1�.�6�9� 

�C�o�l�l�e�c�t�,� �a�n�a�l�y�z�e� �a�n�d� �p�r�e�s�e�n�t�/�d�i�s�p�l�a�y� �f�i�e�l�d� �d�a�t�a�.� �7�0�.�4� �1�,�9�8� 

�D�e�s�i�g�n� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�m�a�n�a�g�e�m�e�n�t� �6�3�.�8� �2�.�0�8� 
�s�t�u�d�i�e�s�.� 

�D�e�v�e�l�o�p� �a�n�d� �m�a�i�n�t�a�i�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �o�t�h�e�r� �6�0�.�5� �2�.�2�2� 
�d�a�t�a�b�a�s�e�s�.� 

�D�e�v�e�l�o�p� �a�n�d� �c�o�n�s�t�r�u�c�t� �m�o�d�e�l�s�.� �4�5�.�6� �2�.�4�3� 

�R�e�v�i�e�w� �o�r� �c�r�i�t�i�q�u�e� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�s�t�u�d�i�e�s�.� �4�4�,�3� �2�.�5�2� 
� � 

�T�a�b�l�e� �V�I�I�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� �s�O�C�I�O�-� 
�E�C�O�N�O�M�I�C� �T�A�S�K�S� �(�F�I�S�H�E�R�I�E�S�)� 
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�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�M�e�a�s�u�r�e�/�a�s�s�e�s�s� �p�u�b�l�i�c� �o�p�i�n�i�o�n�,� �n�e�e�d�s�,� �5�3�.�1� �2�.�3�3� 
�s�a�t�i�s�f�a�c�t�i�o�n� �l�e�v�e�l�s� �a�n�d� �k�n�o�w�l�e�d�g�e�.� 

�E�v�a�l�u�a�t�e� �u�s�e� �o�f� �a�q�u�a�t�i�c� �r�e�s�o�u�r�c�e�s�,� �i�.�e�.� �a�n�g�l�e�r� �4�4�.�0� �2�.�4�8� 
�d�a�y�s�.� 

�M�e�a�s�u�r�e�/�a�s�s�e�s�s� �v�a�l�u�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a�q�u�a�t�i�c� �4�3�.�9� �2�.�5�1� 
�r�e�s�o�u�r�c�e�s�.� 

�D�e�t�e�r�m�i�n�e� �t�h�e� �c�o�s�t�/�b�e�n�e�f�i�t� �r�a�t�i�o� �f�o�r� �m�a�n�a�g�e�m�e�n�t� �3�7�.�8� �2�.�5�9� 
�a�l�t�e�r�n�a�t�i�v�e�s�.� 

�P�l�a�n� �a�n�d�/�o�r� �m�a�n�a�g�e� �p�u�b�l�i�c� �a�c�c�e�s�s� �t�o� �l�a�k�e�s� �a�n�d� �2�1�.�4� �2�.�9�8� 
�s�t�r�e�a�m�s�.� 
� � 

�5�9



�T�a�b�l�e� �V�I�I�I�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� 
�N�O�N�-�T�E�C�H�N�I�C�A�L� �T�A�S�K�S� �(�F�I�S�H�E�R�I�E�S�)� 
� � 

� � 

�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�D�e�v�e�l�o�p� �a�n�d� �a�d�m�i�n�i�s�t�e�r� �p�l�a�n�s� �o�f� �w�o�r�k� �(�i�.�e�.�,� �5�7�.�4� �2�.�2�9� 
�s�e�t�t�i�n�g� �g�o�a�l�s� �a�n�d� �o�b�j�e�c�t�i�v�e�s�,� �d�e�v�e�l�o�p�i�n�g� 
�s�t�r�a�t�e�g�i�e�s�,� �i�m�p�l�e�m�e�n�t�i�n�g� �a�n�d� �e�v�a�l�u�a�t�i�n�g�)�.� 
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�A�p�p�l�y� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �t�e�c�h�n�i�q�u�e�s�.� �5�7�.�3� �2�.�3�5� 

�R�e�c�r�u�i�t�,� �i�n�t�e�r�v�i�e�w�,� �s�u�p�e�r�v�i�s�e�,� �m�e�n�t�o�r� �a�n�d� �5�1�.�5� �2�.�4�2� 
�e�v�a�l�u�a�t�e� �p�e�r�s�o�n�n�e�l�.� 

�P�r�e�p�a�r�e� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �a�n�d� �t�e�c�h�n�i�c�a�l� �r�e�p�o�r�t�s�,� �5�1�.�9� �2�.�4�4� 
�r�o�u�t�i�n�e� �c�o�r�r�e�s�p�o�n�d�e�n�c�e�.� 

�C�o�n�d�u�c�t� �b�r�i�e�f�i�n�g�s� �o�r� �m�a�k�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �a�t� �3�1�.�2� �2�.�4�4� 
�v�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �m�e�e�t�i�n�g�s�.� 

�R�e�s�o�l�v�e� �c�o�n�f�l�i�c�t� �a�t� �v�a�r�i�o�u�s� �l�e�v�e�l�s�.� �5�1�.�4� �2�.�4�5� 

�M�a�n�a�g�e� �m�u�l�t�i�p�l�e� �p�r�i�o�r�i�t�i�e�s� �a�n�d� �a�s�s�e�s�s� �p�r�o�g�r�e�s�s�.� �4�8�.�6� �2�.�4�5� 

�A�c�c�e�s�s� �c�u�r�r�e�n�t� �l�i�t�e�r�a�t�u�r�e� �t�o� �m�a�i�n�t�a�i�n� �t�e�c�h�n�i�c�a�l� �4�9�.�9� �2�.�4�6� 
�p�r�o�f�i�c�i�e�n�c�y�.� 

�N�e�t�w�o�r�k� �w�i�t�h� �o�t�h�e�r� �p�r�o�f�e�s�s�i�o�n�a�l�s� �a�n�d� �a�g�e�n�c�i�e�s�.� �4�9�.�8� �2�.�4�8� 

�W�o�r�k� �w�i�t�h� �m�a�s�s� �m�e�d�i�a� �(�i�.�e�.�,� �n�e�w�s�p�a�p�e�r�s�,� �r�a�d�i�o�,� �4�7�.�4� �2�.�5�5� 
�t�v�.�)� 

�P�a�c�k�a�g�e� �a�n�d� �p�r�o�m�o�t�e� �i�d�e�a�s� �a�n�d� �p�r�o�g�r�a�m�s�.� �4�4�.�8� �2�.�5�6� 

�L�i�a�i�s�o�n� �a�n�d� �c�o�o�r�d�i�n�a�t�e� �a�c�t�i�v�i�t�i�e�s� �w�i�t�h� �o�t�h�e�r� �4�0�.�8� �2�.�6�6� 
�a�g�e�n�c�i�e�s� �a�n�d� �v�a�r�i�o�u�s� �l�e�v�e�l�s� �o�f� �g�o�v�e�r�n�m�e�n�t�.� 

�P�r�e�p�a�r�e� �a�n�d� �j�u�s�t�i�f�y� �b�u�d�g�e�t�(�s�)� �-� �p�r�o�j�e�c�t�i�n�g� �3�7�.�4� �2�.�6�8� 
�f�i�n�a�n�c�i�a�l� �a�n�d� �s�t�a�f�f�i�n�g� �n�e�e�d�s�.� 

�P�l�a�n�/�c�o�n�d�u�c�t� �v�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �3�7�.�8� �2�.�7�0� 
�p�r�o�g�r�a�m�s�.� 

�A�u�t�h�o�r� �p�o�p�u�l�a�r� �a�r�t�i�c�l�e�s� �f�o�r� �n�e�w�s�p�a�p�e�r� �a�n�d� �3�3�.�4� �2�.�8�3� 
�m�a�g�a�z�i�n�e�s�.� � � � � � � � � � 
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�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�T�a�s�k� �(�c�o�n�t�)� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�M�o�n�i�t�o�r� �t�r�e�n�d�s�,� �i�s�s�u�e�s�,� �a�n�d� �r�e�g�u�l�a�t�i�o�n�s� �(�i�.�e�.�,� �2�9�.�2� �2�.�9�0� 
�a�g�e�n�c�y� �p�o�l�i�c�i�e�s�,� �p�o�l�i�t�i�c�a�l� �d�e�v�e�l�o�p�m�e�n�t�s�,� �n�e�w� 
�l�a�w�s�)�.� 

�P�a�r�t�i�c�i�p�a�t�e� �i�n� �v�a�r�i�o�u�s� �g�r�o�u�p� �p�r�o�c�e�s�s�e�s� �(�1�.�e�.�,� �4�2�.�8� �2�.�9�9� 
�d�e�c�i�s�i�o�n� �m�a�k�i�n�g�,� �t�e�a�m� �b�u�i�l�d�i�n�g�,� �i�n�t�e�r�d�i�s�c�i�p�l�i�n�a�r�y� 
�p�l�a�n�n�i�n�g�,� �w�o�r�k�i�n�g� �i�n� �a� �d�i�v�e�r�s�e� �w�o�r�k�p�l�a�c�e�)�.� 

�P�r�e�p�a�r�e� �a�n�d�/�o�r� �a�d�m�i�n�i�s�t�e�r� �c�o�n�t�r�a�c�t�s�.� �1�7�.�5� �3�.�1�3� 

�M�a�n�a�g�e� �i�n�v�e�n�t�o�r�i�e�s� �o�f� �s�u�p�p�l�i�e�s� �a�n�d� �e�q�u�i�p�m�e�n�t�.� �1�4�.�9� �3�.�3�1� 

�M�a�n�a�g�e� �a�n�d� �m�a�i�n�t�a�i�n� �b�u�i�l�d�i�n�g�(�s�)� �a�n�d� �o�t�h�e�r� �9�.�4� �3�.�4�0� 
�f�a�c�i�l�i�t�i�e�s�.� � � � � 

�A� �m�e�a�n� �v�a�l�u�e� �r�a�n�g�i�n�g� �f�r�o�m� �1� �t�o� �2�.�4�9� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �a� 

�H�i�g�h� �t�o� �M�e�d�i�u�m� �H�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �M�e�a�n� 

�v�a�l�u�e�s� �r�a�n�g�i�n�g� �f�r�o�m� �>�2�.�5� �t�o� �4�.�0� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �M�e�d�i�u�m� �L�o�w� �t�o� 

�L�o�w� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�,� �w�i�t�h� �a� �m�e�a�n� �v�a�l�u�e� �o�f� �2�.�5� 

�i�n�d�i�c�a�t�i�n�g� �a� �n�e�u�t�r�a�l� �r�e�s�p�o�n�s�e�.� 

�I�n� �l�o�o�k�i�n�g� �a�t� �t�h�e� �d�a�t�a� �r�e�p�o�r�t�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n�,� �t�w�e�n�t�y�-�t�h�r�e�e� �o�f� �t�h�e� �f�i�f�t�y�-�o�n�e� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �h�a�d� 

�m�e�a�n� �v�a�l�u�e�s� �b�e�t�w�e�e�n� �1�.�6�9� �a�n�d� �2�.�4�8�,� �i�n�d�i�c�a�t�i�n�g� �a� �H�i�g�h� �t�o� 

�M�e�d�i�u�m� �h�i�g�h� �n�e�e�d�.� �F�o�u�r� �o�f� �t�h�o�s�e� �i�d�e�n�t�i�f�i�e�d� �w�e�r�e� �p�o�p�u�l�a�t�i�o�n� 

�t�a�s�k�s�,� �s�i�x� �d�e�a�l�t� �w�i�t�h� �h�a�b�i�t�a�t�,� �t�w�o� �w�e�r�e� �p�r�o�p�a�g�a�t�i�o�n� �a�n�d� 

�s�t�o�c�k�i�n�g� �t�a�s�k�s�,� �f�o�u�r� �i�m�p�a�c�t� �a�s�s�e�s�s�m�e�n�t� �t�a�s�k�s�,� �f�i�v�e� �w�e�r�e� 

�c�o�n�c�e�r�n�e�d� �w�i�t�h� �r�e�s�e�a�r�c�h� �a�n�d� �d�a�t�a� �c�o�l�l�e�c�t�i�o�n�/�a�n�a�l�y�s�i�s�,� �a�n�d� 

�6�1



�t�w�o� �w�e�r�e� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �t�a�s�k�s�.� �A�l�m�o�s�t� �h�a�l�f� �(�4�8�%�)� �o�f� �t�h�o�s�e� 

�t�a�s�k�s� �w�e�r�e� �i�n� �t�h�e� �h�a�b�i�t�a�t� �a�n�d� �r�e�s�e�a�r�c�h�/�d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �a�n�d� 

�a�n�a�l�y�s�i�s� �c�a�t�e�g�o�r�i�e�s�.� 

�I�n� �e�x�a�m�i�n�i�n�g� �t�h�e� �m�e�a�n� �v�a�l�u�e�s� �f�o�r� �t�h�e� �t�a�s�k�s� �w�i�t�h� �t�h�e� 

�h�i�g�h�e�s�t� �d�e�m�a�n�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�,� �f�o�u�r� �o�f� �t�o�p� �t�e�n� 

�t�a�s�k�s� �i�d�e�n�t�i�f�i�e�d� �w�e�r�e� �i�n� �t�h�e� �R�e�s�e�a�r�c�h�/�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �a�n�d� 

�A�n�a�l�y�s�i�s� �c�a�t�e�g�o�r�y�.� �T�h�o�s�e� �t�a�s�k�s� �a�n�d� �m�e�a�n� �v�a�l�u�e�s� �w�e�r�e�:� �u�s�e� �o�f� 

�c�o�m�p�u�t�e�r�s� �a�n�d� �a� �v�a�r�i�e�t�y� �o�f� �s�o�f�t�w�a�r�e� �(�1�.�6�9�)�;� �c�o�l�l�e�c�t�,� �a�n�a�l�y�z�e� 

�a�n�d� �p�r�e�s�e�n�t�/�d�i�s�p�l�a�y� �f�i�e�l�d� �v�a�l�u�e� �(�1�.�9�8�)�;� �d�e�s�i�g�n� �s�c�i�e�n�t�i�f�i�c� 

�e�x�p�e�r�i�m�e�n�t�s�/�m�a�n�a�g�e�m�e�n�t� �s�t�u�d�i�e�s� �(�2�.�0�8�)�;� �a�n�d� �d�e�v�e�l�o�p� �a�n�d� 

�m�a�i�n�t�a�i�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �o�t�h�e�r� �d�a�t�a�b�a�s�e�s� �(�2�.�2�2�)�.� �A� �t�o�t�a�l� 

�o�f� �f�i�v�e� �o�f� �t�h�e� �s�i�x� �t�a�s�k�s� �i�n� �t�h�e� �r�e�s�e�a�r�c�h�/�d�a�t�a� �c�o�l�l�e�c�t�i�o�n� 

�c�a�t�e�g�o�r�y� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �a�s� �h�a�v�i�n�g� �a� �H�i�g�h� �t�o� �M�e�d�i�u�m� �H�i�g�h� 

�n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� 

�T�h�e� �r�e�m�a�i�n�i�n�g� �s�i�x� �o�f� �t�h�e� �t�o�p� �t�e�n� �t�a�s�k�s�,� �t�h�e�i�r� 

�c�a�t�e�g�o�r�i�e�s� �a�n�d� �m�e�a�n� �v�a�l�u�e�s� �w�e�r�e�:� �P�o�p�u�l�a�t�i�o�n� �~�-� �d�e�t�e�r�m�i�n�e� 

�f�a�c�t�o�r�s� �l�i�m�i�t�i�n�g� �a�q�u�a�t�i�c� �p�o�p�u�l�a�t�i�o�n�s� �(�2�.�1�1�)�;� �H�a�b�i�t�a�t� �-� 

�r�e�s�t�o�r�e�,� �e�n�h�a�n�c�e� �o�r� �p�r�o�t�e�c�t� �h�a�b�i�t�a�t�s� �t�o� �m�e�e�t� �m�a�n�a�g�e�m�e�n�t� 

�o�b�j�e�c�t�i�v�e�s� �(�2�.�1�4�)�;� �d�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t ��s� �p�r�e�s�e�n�t� 

�a�n�d� �p�o�t�e�n�t�i�a�l� �c�a�p�a�b�i�l�i�t�i�e�s� �(�2�.�1�5�)�;� �P�r�o�p�a�g�a�t�i�o�n�/�S�t�o�c�k�i�n�g� �-� 

�e�v�a�l�u�a�t�e� �g�e�n�e�t�i�c� �i�m�p�a�c�t�s� �o�f� �s�t�o�c�k�i�n�g� �(�2�.�2�0�)�;� �I�m�p�a�c�t� 

�6�2



�A�s�s�e�s�s�m�e�n�t�s� �~�-� �u�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �r�e�s�p�o�n�s�e�s� �o�f� �p�o�p�u�l�a�t�i�o�n�s� 

�t�o� �m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s� �(�2�.�1�7�)�;� �a�n�d� �d�e�t�e�r�m�i�n�e� �c�u�m�u�l�a�t�i�v�e� 

�e�f�f�e�c�t�s� �o�f� �i�m�p�a�c�t�s� �u�p�o�n� �h�a�b�i�t�a�t�s� �a�n�d�/�o�r� �p�o�p�u�l�a�t�i�o�n�s� �(�2�.�1�7�)�.� 

�I�n� �r�e�p�o�r�t�i�n�g� �t�h�e� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �r�e�l�a�t�e�d� �t�o� 

�t�h�e� �t�w�e�n�t�y� �n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s�,� �n�i�n�e� �t�a�s�k�s� �(�4�5�%�)� �h�a�d� �m�e�a�n� 

�v�a�l�u�e�s� �r�a�n�g�i�n�g� �f�r�o�m� �2�.�2�9� �t�o� �2�.�4�8�,� �o�n� �t�h�e� �l�o�w� �s�i�d�e� �o�f� �a� 

�M�e�d�i�u�m� �H�i�g�h� �d�e�m�a�n�d� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �t�h�o�s�e� 

�a�r�e�a�s�.� �T�h�e� �t�o�p� �t�w�o� �t�a�s�k�s� �a�n�d� �r�e�p�o�r�t�e�d� �m�e�a�n�s� �w�e�r�e�:�  ��d�e�v�e�l�o�p� 

�a�n�d� �a�d�m�i�n�i�s�t�e�r� �p�l�a�n�s� �o�f� �w�o�r�k�,� �i�n�c�l�u�d�i�n�g� �s�e�t�t�i�n�g� �g�o�a�l�s� �a�n�d� 

�o�b�j�e�c�t�i�v�e�s�,� �d�e�v�e�l�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �i�m�p�l�e�m�e�n�t�i�n�g� �a�n�d� 

�e�v�a�l�u�a�t�i�n�g�"� �(�2�.�2�9�)�;� �a�n�d�  ��a�p�p�l�y� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �t�e�c�h�n�i�q�u�e�s�"� 

�(�2�.�3�5�)�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �s�e�v�e�n� �t�a�s�k�s� �h�a�d� �a�n� �a�v�e�r�a�g�e� �m�e�a�n� �v�a�l�u�e� 

�o�f� �2�.�4�5�.� �T�h�e� �o�t�h�e�r� �e�l�e�v�e�n� �t�a�s�k�s� �i�d�e�n�t�i�f�i�e�d� �h�a�d� �m�e�a�n� �v�a�l�u�e�s� 

�r�a�n�g�i�n�g� �f�r�o�m� �2�.�5�5� �t�o� �3�.�4�.� 

�A� �m�o�r�e� �m�e�a�n�i�n�g�f�u�l� �w�a�y� �t�o� �d�e�t�e�r�m�i�n�e� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n�a�l� �n�e�e�d�s� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �f�i�s�h�e�r�i�e�s� �b�i�o�l�o�g�i�s�t�s� �i�s� �t�o� 

�i�d�e�n�t�i�f�y� �t�a�s�k�s� �r�e�q�u�i�r�i�n�g� �a� �h�i�g�h� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� �A�N�D� �h�a�v�i�n�g� 

�a� �h�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �I�n� �t�h�i�s� �a�n�a�l�y�s�i�s�,� �n�e�w� 

�v�a�r�i�a�b�l�e�s� �a�r�e� �c�r�e�a�t�e�d� �f�o�r� �e�a�c�h� �t�a�s�k� �b�y� �c�r�o�s�s�-�t�a�b�u�l�a�t�i�n�g� �t�h�e� 

�d�a�t�a�.� �H�i�g�h� �a�n�d� �L�o�w� �r�e�s�p�o�n�s�e�s� �t�o� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� �n�e�e�d�e�d� 

�f�o�r� �t�h�e� �t�a�s�k� �a�r�e� �m�a�t�c�h�e�d� �w�i�t�h� �H�i�g�h� �a�n�d� �L�o�w� �r�e�s�p�o�n�s�e�s� �t�o� 
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�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s�.� �A�s� �w�i�t�h� �e�a�r�l�i�e�r� �a�n�a�l�y�s�i�s�,� �t�h�e� 

�H�i�g�h� �a�n�d� �L�o�w� �d�a�t�a� �r�e�p�o�r�t�e�d� �a�r�e� �c�u�m�u�l�a�t�i�v�e� �r�e�s�p�o�n�s�e�s�,� �t�h�a�t� 

�i�s�,� �H�i�g�h� �e�q�u�a�l�s� �H�i�g�h� �+� �M�e�d�i�u�m� �H�i�g�h�,� �L�o�w� �e�q�u�a�l�s� �L�o�w� �+� �M�e�d�i�u�m� 

�L�o�w�.� 

�T�h�i�s� �a�n�a�l�y�s�i�s� �g�e�n�e�r�a�t�e�s� �a� �m�a�t�r�i�x� �o�f� �c�e�l�l�s� �f�o�r� �e�a�c�h� �t�a�s�k�,� 

�d�e�p�i�c�t�i�n�g� �H�I� �a�n�d� �L�O�W� �n�e�e�d� �f�o�r� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� �d�o�w�n� �t�h�e� 

�s�i�d�e�,� �a�n�d� �H�I� �a�n�d� �L�O�W� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �a�c�r�o�s�s� 

�t�h�e� �t�o�p�,� �i�s� �r�e�p�r�e�s�e�n�t�e�d� �i�n� �t�h�e� �f�o�l�l�o�w�i�n�g� �d�i�a�g�r�a�m�.� 

� � 

� � 

� � 

� � � � � � � � 

�H�I�G�H� �L�O�W� 

�H�I�G�H� �H�I�H�T� �H�I�L�O� 

�L�O�W� �L�O�H�T� �L�O�L�O� 

�_�_�_�}� 
� � 

�T�h�e� �c�r�i�t�i�c�a�l� �c�e�l�l� �i�s� �t�h�e� �H�I� �H�I� �c�e�l�l�,� �i�n�d�i�c�a�t�i�n�g� �t�h�a�t� 

�h�i�g�h� �l�e�v�e�l�s� �o�f� �p�r�o�f�i�c�i�e�n�c�y� �a�r�e� �n�e�e�d�e�d� �f�o�r� �t�h�e� �l�i�s�t�e�d� �t�a�s�k�,� 

�a�n�d� �a� �h�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �t�o� �d�e�v�e�l�o�p� �t�h�e� 

�s�k�i�l�l�s� �n�e�c�e�s�s�a�r�y� �t�o� �p�e�r�f�o�r�m� �t�h�a�t� �p�a�r�t�i�c�u�l�a�r� �t�a�s�k�.� �I�f� �4�0�%� �o�r� 

�m�o�r�e� �o�f� �t�h�e� �s�a�m�p�l�e� �p�o�p�u�l�a�t�i�o�n� �f�o�r� �a�n�y� �o�n�e� �t�a�s�k� �r�e�p�o�r�t�e�d� �a� �H�I� 

�H�I�,� �t�h�a�t� �t�a�s�k� �i�s� �l�i�s�t�e�d� �i�n� �T�a�b�l�e� �I�x�.� 
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�T�a�b�l�e� �I�X�.� �F�I�S�H�E�R�I�E�S� �T�A�S�K�S� �R�E�Q�U�I�R�I�N�G� �A� �H�I�G�H� �P�R�O�F�I�C�I�E�N�C�Y� 
�L�E�V�E�L� �A�N�D� �H�A�V�I�N�G� �A� �H�I�G�H� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N�.� 
� � 

� � 

� � 

� � 

� � 

� � � � 

�P�o�p�u�l�a�t�i�o�n� �C�u�m�u�l�a�t�i�v�e� 
�P�e�r�c�e�n�t� 

�D�e�t�e�r�m�i�n�e� �f�a�c�t�o�r�s� �l�i�m�i�t�i�n�g� �a�q�u�a�t�i�c� �p�o�p�u�l�a�t�i�o�n�s�.� �6�5�.�3� 

�D�e�s�i�g�n� �a�n�d� �c�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �i�d�e�n�t�i�f�y� �a�q�u�a�t�i�c� �6�3�.�5� 
�s�p�e�c�i�e�s� �a�n�d� �e�s�t�i�m�a�t�e� �a�q�u�a�t�i�c� �p�o�p�u�l�a�t�i�o�n�s�.� 

�C�o�l�l�e�c�t� �a�n�d� �a�n�a�l�y�z�e� �p�o�p�u�l�a�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �6�1�.�1� 
�i�.�e�.� �a�g�e� �a�n�d� �g�r�o�w�t�h�,� �s�e�x�,� �s�u�r�v�i�v�a�l� �a�n�d� �m�o�r�t�a�l�i�t�y�.� 

�M�o�n�i�t�o�r� �a�n�d�/�o�r� �r�e�c�o�m�m�e�n�d� �h�a�r�v�e�s�t� �r�e�g�u�l�a�t�i�o�n�s�.� �5�7�.�9� 

�C�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �4�0�.�9� 
�a�n�d� �m�o�v�e�m�e�n�t� �o�f� �a�q�u�a�t�i�c� �s�p�e�c�i�e�s�.� 

�H�a�b�i�t�a�t� 

�R�e�s�t�o�r�e�,� �e�n�h�a�n�c�e� �o�r� �p�r�o�t�e�c�t� �h�a�b�i�t�a�t�s� �t�o� �m�e�e�t� �5�9�.�3� 
�m�a�n�a�g�e�m�e�n�t� �o�b�j�e�c�t�i�v�e�s�.� 

� � 

� � 

� � 

� � 

�D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t ��s� �p�r�e�s�e�n�t� �a�n�d� �5�7�.�1� 
�p�o�t�e�n�t�i�a�l� �c�a�p�a�b�i�l�i�t�i�e�s�.� 

�D�e�v�e�l�o�p� �s�t�r�a�t�e�g�i�e�s� �t�o� �m�i�t�i�g�a�t�e� �h�a�b�i�t�a�t� �l�o�s�s�.� �4�9�.�2� 

�P�l�a�n� �a�n�d� �m�a�n�a�g�e� �a�q�u�a�t�i�c� �h�a�b�i�t�a�t�s� �t�o� �m�a�i�n�t�a�i�n� �4�8�.�1� 
�v�i�a�b�l�e� �p�o�p�u�l�a�t�i�o�n�s� �(�T�&�E� �r�e�c�o�v�e�r�y� �p�l�a�n�s�)�.� 
� � 

�M�e�a�s�u�r�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t� �c�h�a�n�g�e�s� �a�s�s�o�c�i�a�t�e�d� �4�3�.�2� 
�w�i�t�h� �l�a�n�d� �m�a�n�a�g�e�m�e�n�t� �a�c�t�i�v�i�t�i�e�s�.� 
� � 

� � 

�P�r�o�p�a�g�a�t�i�o�n�/�S�t�o�c�k�i�n�g� 

�R�e�c�o�m�m�e�n�d�/�e�v�a�l�u�a�t�e� �s�t�o�c�k�i�n�g� �p�e�r�f�o�r�m�a�n�c�e� �a�n�d� �4�7�,�3� 
�s�t�r�a�t�e�g�i�e�s�.� 

�E�v�a�l�u�a�t�e� �h�i�s�t�o�r�y�/�m�o�n�i�t�o�r� �i�m�p�a�c�t�s� �o�f� �e�x�o�t�i�c� �4�0�.�1� 
�s�p�e�c�i�e�s� �s�t�o�c�k�i�n�g�.� � � � � � � � 



� � 

�I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�s� 

� � 

�C�u�m�u�l�a�t�i�v�e� 

� � 

� � 

�o�r� �b�i�o�l�o�g�i�c�a�l� �a�s�s�e�s�s�m�e�n�t�.� 

�P�e�r�c�e�n�t� 

�D�e�t�e�r�m�i�n�e� �t�h�e� �c�u�m�u�l�a�t�i�v�e� �e�f�f�e�c�t�s� �o�f� �i�m�p�a�c�t�s� �u�p�o�n� �5�3�.�6� 
�h�a�b�i�t�a�t�s� �a�n�d�/�o�r� �p�o�p�u�l�a�t�i�o�n�.� 

�U�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �r�e�s�p�o�n�s�e�s� �o�f� �p�o�p�u�l�a�t�i�o�n�s� �t�o� �4�7�.�2� 
�m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�.� 

�C�o�n�d�u�c�t� �a�n�d�/�o�r� �e�v�a�l�u�a�t�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�a�l�y�s�i�s� �4�6�.�1� 

� � 

�R�e�s�e�a�r�c�h�/�D�a�t�a� �C�o�l�l�e�c�t�i�o�n�/�A�n�a�l�y�s�i�s� 
 � � � � � �� �e�S� �a� �N�N� �S�S� �0�0�  �� �e�e� 

� � 

� � 

� � 

� � 

�U�s�e� �c�o�m�p�u�t�e�r�s� �a�n�d� �v�a�r�i�e�t�y� �o�f� �s�o�f�t�w�a�r�e�.� �7�5�.�0� 

�C�o�l�l�e�c�t�,� �a�n�a�l�y�z�e� �a�n�d� �p�r�e�s�e�n�t�/�d�i�s�p�l�a�y� �f�i�e�l�d� �d�a�t�a�.� �6�7�.�7� 

�D�e�s�i�g�n� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�m�a�n�a�g�e�m�e�n�t� �6�3�.�3� 
�s�t�u�d�i�e�s�.� 

�D�e�v�e�l�o�p� �a�n�d� �m�a�i�n�t�a�i�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �o�t�h�e�r� �5�4�.�7� 
�d�a�t�a�b�a�s�e�s�.� 

�|� �R�e�v�i�e�w� �o�r� �c�r�i�t�i�q�u�e� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�s�t�u�d�i�e�s�.� �4�0�.�0� 
� � 

�S�o�c�i�o�-�E�c�o�n�o�m�i�c� 

� � 

� � 

� � 

� � 

� � � � � � 
�E�v�a�l�u�a�t�e� �u�s�e� �o�f� �a�q�u�a�t�i�c� �r�e�s�o�u�r�c�e�s�,� �i�.�e�.� �a�n�g�l�e�r� �4�6�.�8� 
�d�a�y�s�.� 

�M�e�a�s�u�r�e�/�a�s�s�e�s�s� �p�u�b�l�i�c� �o�p�i�n�i�o�n�,� �n�e�e�d�s�,� �4�4�.�6� 
�s�a�t�i�s�f�a�c�t�i�o�n� �l�e�v�e�l�s� �a�n�d� �k�n�o�w�l�e�d�g�e�.� 

�N�o�n�-�T�e�c�h�n�i�c�a�l� 

�D�e�v�e�l�o�p� �a�n�d� �a�d�m�i�n�i�s�t�e�r� �p�l�a�n�s� �o�f� �w�o�r�k� �(�i�.�e�.�,� �5�4�.�5� 
�s�e�t�t�i�n�g� �g�o�a�l�s� �a�n�d� �o�b�j�e�c�t�i�v�e�s�,� �d�e�v�e�l�o�p�i�n�g� 
�s�t�r�a�t�e�g�i�e�s�,� �i�m�p�l�e�m�e�n�t�i�n�g� �a�n�d� �e�v�a�l�u�a�t�i�n�g�.� 

�P�r�e�p�a�r�e� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �a�n�d� �t�e�c�h�n�i�c�a�l� �r�e�p�o�r�t�s�,� �5�0�.�4� 
�r�o�u�t�i�n�e� �c�o�r�r�e�s�p�o�n�d�e�n�c�e�.� 

�A�p�p�l�y� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �t�e�c�h�n�i�q�u�e�s�.� �4�7�.�6� 

�M�a�n�a�g�e� �m�u�l�t�i�p�l�e� �p�r�i�o�r�i�t�i�e�s� �a�n�d� �a�s�s�e�s�s� �p�r�o�g�r�e�s�s�.� �4�7�.�5� � � � � 
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� � 

�N�o�n�-�T�e�c�h�n�i�c�a�l� �(�c�o�n�t�)�.� 

� � 

� � 

� � 

� � 

� � 

�R�e�c�r�u�i�t�,� �i�n�t�e�r�v�i�e�w�,� �s�u�p�e�r�v�i�s�e�,� �m�e�n�t�o�r� �a�n�d� �4�5�.�6� 
�e�v�a�l�u�a�t�e� �p�e�r�s�o�n�n�e�l�.� 

�C�o�n�d�u�c�t� �b�r�i�e�f�i�n�g�s� �o�r� �m�a�k�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �a�t� �4�4�.�6� 
�v�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �m�e�e�t�i�n�g�s�.� 

�N�e�t�w�o�r�k� �w�i�t�h� �o�t�h�e�r� �p�r�o�f�e�s�s�i�o�n�a�l�s� �a�n�d� �a�g�e�n�c�i�e�s�.� �4�4�.�4� 

�A�c�c�e�s�s� �c�u�r�r�e�n�t� �l�i�t�e�r�a�t�u�r�e� �t�o� �m�a�i�n�t�a�i�n� �t�e�c�h�n�i�c�a�l� �4�1�.�9� 
�p�r�o�f�i�c�i�e�n�c�y�.� 

�R�e�s�o�l�v�e� �c�o�n�f�l�i�c�t� �a�t� �v�a�r�i�o�u�s� �l�e�v�e�l�s�.� �4�0�.�5� � � � � � � � � 
�T�a�s�k�s� �i�d�e�n�t�i�f�i�e�d� �a�s� �r�e�q�u�i�r�i�n�g� �h�i�g�h� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� 

�a�n�d� �h�a�v�i�n�g� �a� �h�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �h�a�v�e� �t�h�e� 

�m�o�s�t� �c�r�i�t�i�c�a�l� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �I�n� �l�o�o�k�i�n�g� �a�t� 

�f�r�e�q�u�e�n�c�i�e�s� �r�e�p�o�r�t�e�d� �b�y� �4�0�%� �o�r� �m�o�r�e� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n�,� 

�t�w�e�n�t�y�-�t�w�o� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d�.� �T�h�r�e�e� �t�a�s�k�s�,� 

�i�n�c�l�u�d�e�d� �i�n� �T�a�b�l�e� �I�I� �-� �T�a�b�l�e� �V�I�I�,� �w�e�r�e� �n�o�t� �i�d�e�n�t�i�f�i�e�d� �i�n� 

�T�a�b�l�e� �I�X� �u�s�i�n�g� �t�h�i�s� �t�y�p�e� �o�f� �a�n�a�l�y�s�i�s�.� �H�o�w�e�v�e�r�,� �f�o�u�r� �o�t�h�e�r� 

�n�e�w� �t�a�s�k�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d�.� �I�n� �p�a�r�t�,� �t�h�i�s� �i�s� �d�u�e� �t�o� 

�r�e�p�o�r�t�i�n�g� �c�r�o�s�s�-�t�a�b�u�l�a�t�e�d� �v�a�l�u�e�s� �g�r�e�a�t�e�r� �t�h�a�n� �4�0�%�.� �A�n�o�t�h�e�r� 

�c�o�n�t�r�i�b�u�t�i�n�g� �f�a�c�t�o�r� �i�s� �t�h�a�t� �b�i�o�l�o�g�i�s�t�s� �c�o�u�l�d� �h�a�v�e� �i�d�e�n�t�i�f�i�e�d� 

�a� �t�a�s�k� �t�h�a�t� �d�i�d� �n�o�t� �r�e�q�u�i�r�e� �a� �h�i�g�h� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� �i�n� 

�t�h�e�i�r� �j�o�b�,� �B�U�T� �t�h�e�y� �h�a�d� �a� �h�i�g�h� �i�n�t�e�r�e�s�t� �i�n� �o�b�t�a�i�n�i�n�g� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �t�h�a�t� �a�r�e�a�.� �A� �h�i�g�h� �m�e�a�n� �v�a�l�u�e� 

�c�o�u�l�d� �b�e� �r�e�p�o�r�t�e�d� �f�o�r� �t�h�a�t� �t�a�s�k�,� �b�u�t� �i�t� �w�o�u�l�d� �n�o�t� �s�h�o�w� �u�p� �a�s� 

�a� �H�I� �H�I� �t�a�s�k� �w�h�e�n� �c�r�o�s�s�-�t�a�b�u�l�a�t�e�d�.� 

�6�7



�T�h�e� �t�h�r�e�e� �t�a�s�k�s� �d�r�o�p�p�e�d� �w�e�r�e�:� �H�a�b�i�t�a�t� �-� �U�s�e� �h�a�b�i�t�a�t� 

�m�o�d�e�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �a�n�d� �t�o� �d�e�v�e�l�o�p� 

�c�o�n�s�e�r�v�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�,� �P�r�o�p�a�g�a�t�i�o�n�/�S�t�o�c�k�i�n�g� �-� �E�v�a�l�u�a�t�e� 

�g�e�n�e�t�i�c� �i�m�p�a�c�t�s� �o�f� �s�t�o�c�k�i�n�g�,� �a�n�d� �R�e�s�e�a�r�c�h�/�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �-� 

�D�e�v�e�l�o�p� �a�n�d� �c�o�n�s�t�r�u�c�t� �m�o�d�e�l�s�.� 

�T�h�e� �f�o�u�r� �n�e�w� �t�a�s�k�s� �a�d�d�e�d� �w�e�r�e�:� �P�o�p�u�l�a�t�i�o�n� �-� �C�o�n�d�u�c�t� 

�s�u�r�v�e�y�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d� �m�o�v�e�m�e�n�t� �o�f� 

�a�q�u�a�t�i�c� �s�p�e�c�i�e�s�,� �P�r�o�p�a�g�a�t�i�o�n�/�S�t�o�c�k�i�n�g� �-� �E�v�a�l�u�a�t�e� �h�i�s�t�o�r�y� �a�n�d� 

�m�o�n�i�t�o�r� �i�m�p�a�c�t�s� �o�f� �e�x�o�t�i�c� �s�p�e�c�i�e�s� �s�t�o�c�k�i�n�g�,� �I�m�p�a�c�t� 

�A�s�s�e�s�s�m�e�n�t�s� �-� �C�o�n�d�u�c�t� �a�n�d�/�o�r� �e�v�a�l�u�a�t�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�a�l�y�s�i�s� 

�o�r� �b�i�o�l�o�g�i�c�a�l� �a�s�s�e�s�s�m�e�n�t�,� �_�R�e�s�e�a�r�c�h�/�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �-� �R�e�v�i�e�w� 

�o�r� �c�r�i�t�i�q�u�e� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�s�t�u�d�i�e�s�.� 

�O�f� �t�h�e� �t�o�p� �t�e�n� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �r�e�q�u�i�r�i�n�g� �a� �h�i�g�h� 

�p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� �a�n�d� �h�a�v�i�n�g� �a� �h�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n�,� �f�o�u�r� �w�e�r�e� �i�n� �c�a�t�e�g�o�r�y� �P�o�p�u�l�a�t�i�o�n�,� �f�o�u�r� �i�n� �t�h�e� 

�c�a�t�e�g�o�r�y� �R�e�s�e�a�r�c�h�/�D�a�t�a� �C�o�l�l�e�c�t�i�o�n�,� �a�n�d� �t�w�o� �i�n� �H�a�b�i�t�a�t� 

�c�a�t�e�g�o�r�y�.� �T�h�e�y� �a�r�e� �s�u�m�m�a�r�i�z�e�d� �i�n� �T�a�b�l�e� �X�.� 

�T�h�e� �s�a�m�e� �n�i�n�e� �n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �w�e�r�e� �r�e�p�o�r�t�e�d� �u�s�i�n�g� 

�t�h�e� �c�r�o�s�s�-�t�a�b� �a�n�a�l�y�s�i�s�,� �w�i�t�h� �t�h�e� �p�e�r�c�e�n�t� �f�r�e�q�u�e�n�c�y� �o�f� 

�r�e�s�p�o�n�s�e�s� �r�a�n�g�i�n�g� �f�r�o�m� �4�0�.�5�%� �t�o� �5�4�.�5�%� �(�a�v�e�r�a�g�e� �4�6�%�)� �o�f� �t�h�e� 

�s�t�u�d�y� �p�o�p�u�l�a�t�i�o�n� �i�d�e�n�t�i�f�y�i�n�g� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�e�d� �i�n� 

�t�h�o�s�e� �a�r�e�a�s�.� �H�o�w�e�v�e�r�,� �a�s� �r�e�p�o�r�t�e�d� �e�a�r�l�i�e�r� �i�n� �T�a�b�l�e� �V�I�I�I�,� 

�6�8



�u�s�i�n�g� �c�u�m�u�l�a�t�i�v�e� �p�e�r�c�e�n�t�s� �a�n�d� �m�e�a�n� �v�a�l�u�e�s�,� �t�h�e� �n�e�e�d� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �r�e�l�a�t�e�d� �t�o� �n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� 

�a� �l�i�m�i�t�e�d� �e�n�d�o�r�s�e�m�e�n�t� �b�y� �a�p�p�r�o�x�i�m�a�t�e�l�y� �o�n�e�-�h�a�l�f� �t�h�e� 

�p�o�p�u�l�a�t�i�o�n�.� �C�l�e�a�r�l�y�,� �i�n� �l�o�o�k�i�n�g� �a�t� �t�a�s�k�s� �r�e�l�a�t�e�d� �t�o� 

�c�o�m�m�u�n�i�c�a�t�i�o�n�,� �i�n�t�e�r�p�e�r�s�o�n�a�l� �r�e�l�a�t�i�o�n�s�,� �m�a�n�a�g�e�m�e�n�t� �a� 

�l�e�a�d�e�r�s�h�i�p� �s�k�i�l�l�s�,� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �d�i�d� �n�o�t� �s�t�r�o�n�g� 

�i�d�e�n�t�i�f�y� �a� �n�e�e�d� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �t�h�e�s� 

�T�a�b�l�e� �X�.� �T�O�P� �T�E�N�.�.�.�F�I�S�H�E�R�I�E�S� �T�E�C�H�N�I�C�A�L� �T�A�S�K�S� �I�D�E�N�T�I� 
�R�E�Q�U�I�R�I�N�G� �H�I�G�H� �P�R�O�F�I�C�I�E�N�C�Y� �L�E�V�E�L�S� �A�N�D� �H�I�G�H� �N�E�E�D� �F�O�R� 
�C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N�.� 

�f�o�r� 

�r�e�c�e�i�v�e�d� 

�s�a�m�p�l�e� 

�n�d� 

�l�y� 

�e� �a�r�e�a�s�.� 

�F�I�E�D� 
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�T�a�s�k� �C�u�m�u�l�a�t�i�v�e� 
�P�e�r�c�e�n�t� 

�U�s�e� �C�o�m�p�u�t�e�r�s� �a�n�d� �v�a�r�i�e�t�y� �o�f� �s�o�f�t�w�a�r�e�.� �7�5�.�0� 

�C�o�l�l�e�c�t�,� �a�n�a�l�y�z�e� �a�n�d� �p�r�e�s�e�n�t�/�d�i�s�p�l�a�y� �f�i�e�l�d� �d�a�t�a�.� �6�7�.�7� 

�D�e�t�e�r�m�i�n�e� �f�a�c�t�o�r�s� �l�i�m�i�t�i�n�g� �a�q�u�a�t�i�c� �p�o�p�u�l�a�t�i�o�n�s�.� �6�5�.�3� 

�D�e�s�i�g�n� �a�n�d� �c�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �i�d�e�n�t�i�f�y� �a�q�u�a�t�i�c� �6�3�.�5� 
�s�p�e�c�i�e�s� �a�n�d� �e�s�t�i�m�a�t�e� �a�q�u�a�t�i�c� �p�o�p�u�l�a�t�i�o�n�s�.� 

�D�e�s�i�g�n� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�m�a�n�a�g�e�m�e�n�t� �s�t�u�d�i�e�s�.� �6�3�.�3� 

�C�o�l�l�e�c�t� �a�n�d� �a�n�a�l�y�z�e� �p�o�p�u�l�a�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�,� �6�1�.�1� 
�i�.�e�.�,� �a�g�e� �a�n�d� �g�r�o�w�t�h�,� �s�e�x�,� �s�u�r�v�i�v�a�l� �a�n�d� 
�m�o�r�t�a�l�i�t�y�.� 

�R�e�s�t�o�r�e�,� �e�n�h�a�n�c�e� �o�r� �p�r�o�t�e�c�t� �h�a�b�i�t�a�t�s� �t�o� �m�e�e�t� �5�9�.�3� 
�m�a�n�a�g�e�m�e�n�t� �o�b�j�e�c�t�i�v�e�s�.� 

�M�o�n�i�t�o�r� �a�n�d�/�o�r� �r�e�c�o�m�m�e�n�d� �h�a�r�v�e�s�t� �r�e�g�u�l�a�t�i�o�n�s�.� �5�7�.�9� 

�D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t ��s� �p�r�e�s�e�n�t� �a�n�d� �5�7�.�1� 
�p�o�t�e�n�t�i�a�l� �c�a�p�a�b�i�l�i�t�i�e�s�.� 

�D�e�v�e�l�o�p� �a�n�d� �m�a�i�n�t�a�i�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �o�t�h�e�r� �5�4�.�7� 
�d�a�t�a�b�a�s�e�s�.� � � � � � � 

�6�9� 

� 



�T�w�e�n�t�y�-�f�i�v�e� �o�f� �t�h�e� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �b�y� 

�a�t� �l�e�a�s�t� �1�0�%� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �a�s� �h�a�v�i�n�g� �l�o�w� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� 

�r�e�q�u�i�r�e�m�e�n�t�s� �i�n� �t�h�e�i�r� �j�o�b�s�,� �b�u�t� �a� �h�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n�.� �T�h�e� �d�a�t�a� �a�r�e� �r�e�p�o�r�t�e�d� �i�n� �T�a�b�l�e� �X�I�.� �T�h�r�e�e� �o�f� �t�h�o�s�e� 

�t�a�s�k�s� �w�e�r�e� �i�n� �t�h�e� �c�a�t�e�g�o�r�y� �P�o�p�u�l�a�t�i�o�n�,� �e�l�e�v�e�n� �i�n� �H�a�b�i�t�a�t�,� 

�t�h�r�e�e� �i�n� �P�r�o�p�a�g�a�t�i�o�n� �a�n�d� �S�t�o�c�k�i�n�g�,� �f�o�u�r� �i�n� �I�m�p�a�c�t� 

�A�s�s�e�s�s�m�e�n�t�,� �o�n�e� �i�n� �R�e�s�e�a�r�c�h�,� �D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �a�n�d� �A�n�a�l�y�s�i�s� 

�a�n�d� �t�h�r�e�e� �i�n� �S�o�c�i�o�-�E�c�o�n�o�m�i�c�.� 

�O�f� �t�h�e� �a�b�o�v�e� �t�w�e�n�t�y�-�f�i�v�e� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s�,� �s�i�x� �w�e�r�e� 

�r�e�p�o�r�t�e�d� �b�y� �o�v�e�r� �2�0�%� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s�.� �T�h�e�y� �w�e�r�e�:� �"�u�s�e� 

�m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �o�u�t�c�o�m�e�s� �o�f� �h�a�b�i�t�a�t� �m�o�d�i�f�i�c�a�t�i�o�n�s�"� 

�(�2�5�.�8�%�)�;� �"�u�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �r�e�s�p�o�n�s�e�s� �o�f� �p�o�p�u�l�a�t�i�o�n�s� �t�o� 

�m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�"� �(�2�5�.�6�%�)�;� �"�e�v�a�l�u�a�t�e� �g�e�n�e�t�i�c� �i�m�p�a�c�t�s� 

�o�f� �s�t�o�c�k�i�n�g�"� �(�2�3�.�1�%�)�;� �"�d�e�v�e�l�o�p� �a�n�d� �c�o�n�s�t�r�u�c�t� �m�o�d�e�l�s�"� 

�(�2�2�.�6�%�)�;�  ��u�s�e� �h�a�b�i�t�a�t� �m�o�d�e�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� 

�a�n�d� �t�o� �d�e�v�e�l�o�p� �c�o�n�s�e�r�v�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�"� �(� �2�2�.�3�%�)�;� �a�n�d� 

�"�e�s�t�a�b�l�i�s�h� �g�e�n�o�t�y�p�e�s� �o�f� �f�i�s�h� �a�n�d� �d�e�t�e�r�m�i�n�e� �g�e�n�e�t�i�c� 

�v�a�r�i�a�b�i�l�i�t�y�"� �(�2�1�.�4�%�)�.� �A�s� �n�o�t�e�d�,� �f�o�u�r� �o�f� �t�h�e� �t�a�s�k�s� �d�e�a�l�t� 

�w�i�t�h� �m�o�d�e�l�s� �a�n�d� �t�w�o� �w�i�t�h� �g�e�n�e�t�i�c�s�.� 
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�T�a�b�l�e� �X�I�.� �F�I�S�H�E�R�I�E�S� �T�E�C�H�N�I�C�A�L� �T�A�S�K�S� �R�E�Q�U�I�R�I�N�G� �A� �L�O�W� 
�P�R�O�F�I�C�I�E�N�C�Y� �L�E�V�E�L� �A�N�D� �H�A�V�I�N�G� �A� �H�I�G�H� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� 
�E�D�U�C�A�T�I�O�N�.� 

� � 

�P�o�p�u�l�a�t�i�o�n� �C�u�m�u�l�a�t�i�v�e� 
�P�e�r�c�e�n�t� 

� � 

� � 

� � 

�s�p�e�c�i�e�s�.� 

�E�s�t�a�b�l�i�s�h� �g�e�n�o�t�y�p�e�s� �o�f� �f�i�s�h�/�d�e�t�e�r�m�i�n�e� �2�1�.�4� 
�g�e�n�e�t�i�c� �v�a�r�i�a�b�i�l�i�t�y�.� 

�M�o�n�i�t�o�r� �m�a�c�r�o�-�i�n�v�e�r�t�e�b�r�a�t�e� �a�n�d� �o�t�h�e�r� �1�4�.�6� 
�p�o�p�u�l�a�t�i�o�n�s�.� 

�M�e�a�s�u�r�e� �p�h�y�s�i�o�l�o�g�i�c�a�l� �i�n�d�i�c�e�s� �o�f� �f�i�s�h� �1�0�.�0� 

� � 

�H�a�b�i�t�a�t� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�h�a�b�i�t�a�t�s�.� � � 
�U�s�e� �h�a�b�i�t�a�t� �m�o�d�e�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �c�a�r�r�y�i�n�g� �2�2�.�3� 
�c�a�p�a�c�i�t�y� �a�n�d� �t�o� �d�e�v�e�l�o�p� �c�o�n�s�e�r�v�a�t�i�o�n� 
�s�t�r�a�t�e�g�i�e�s�.� 

�M�e�a�s�u�r�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t� �c�h�a�n�g�e�s� �1�5�.�2�8� 
�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �l�a�n�d� �m�a�n�a�g�e�m�e�n�t� 
�a�c�t�i�v�i�t�i�e�s�.� 

�M�o�n�i�t�o�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�t�a�m�i�n�a�n�t�s�.� �1�4�.�5� 

�D�e�v�e�l�o�p� �s�t�r�a�t�e�g�i�e�s� �t�o� �m�i�t�i�g�a�t�e� �h�a�b�i�t�a�t� �1�3�.�6� 
�l�o�s�s�.� 

�C�o�n�t�r�o�l� �a�q�u�a�t�i�c� �v�e�g�e�t�a�t�i�o�n�.� �1�2�.�9� 

�I�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �l�a�n�d�s�c�a�p�e�s� �a�t� �1�2�.�3� 
�e�c�o�s�y�s�t�e�m� �l�e�v�e�l�.� 

�I�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �l�o�t�i�c� �a�q�u�a�t�i�c� �1�1�.�2� 
�h�a�b�i�t�a�t�s�.� 

�M�e�a�s�u�r�e� �a�n�d� �a�s�s�e�s�s� �s�t�r�e�a�m� �f�l�o�w�s�.� �1�0�.�9� 

�P�l�a�n� �a�n�d� �m�a�n�a�g�e� �a�q�u�a�t�i�c� �h�a�b�i�t�a�t�s� �t�o� �1�0�.�7� 
�m�a�i�n�t�a�i�n� �v�i�a�b�l�e� �p�o�p�u�l�a�t�i�o�n�s� �(�T�&�E� 
�r�e�c�o�v�e�r�y� �p�l�a�n�s�)�.� 

�D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t ��s� �p�r�e�s�e�n�t� �1�0�.�2� 
�a�n�d� �p�o�t�e�n�t�i�a�l� �c�a�p�a�b�i�l�i�t�i�e�s�.� 

�I�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �l�e�n�t�i�c� �a�q�u�a�t�i�c� �1�0�.�1� � � � � � � 
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� � 

�P�r�o�p�a�g�a�t�i�o�n� �a�n�d� �S�t�o�c�k�i�n�g� 

� � 

� � 

� � 

�E�v�a�l�u�a�t�e� �g�e�n�e�t�i�c� �i�m�p�a�c�t�s� �o�f� �s�t�o�c�k�i�n�g�.� �2�3�.�1� 

�R�e�c�o�g�n�i�z�e� �a�n�d� �t�r�e�a�t� �i�n�f�e�c�t�i�o�n�s� �a�n�d� �1�4�.�8� 
�d�i�s�e�a�s�e�s�.� 

�E�v�a�l�u�a�t�e� �h�i�s�t�o�r�y�/�m�o�n�i�t�o�r� �i�m�p�a�c�t�s� �o�f� �1�1� 
�e�x�o�t�i�c� �s�p�e�c�i�e�s� �s�t�o�c�k�i�n�g�.� 

�I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�s� �C�u�m�u�l�a�t�i�v�e� 
�P�e�r�c�e�n�t� �t�t� 

� � 

� � 

� � 

� � 

�a�q�u�a�t�i�c� �r�e�s�o�u�r�c�e�s�.� 

�U�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �o�u�t�c�o�m�e�s� �o�f� �2�5�.�8� 
�h�a�b�i�t�a�t� �m�o�d�i�f�i�c�a�t�i�o�n�s�.� 

�U�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �r�e�s�p�o�n�s�e�s� �o�f� �2�5�.�6� 
�p�o�p�u�l�a�t�i�o�n�s� �t�o� �m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�.� 

�D�e�t�e�r�m�i�n�e� �t�h�e� �c�u�m�u�l�a�t�i�v�e� �e�f�f�e�c�t�s� �o�f� �1�4�.�5� 
�i�m�p�a�c�t�s� �u�p�o�n� �h�a�b�i�t�a�t�s� �a�n�d�/�o�r� �p�o�p�u�l�a�t�i�o�n�.� 

�C�o�n�d�u�c�t� �a�n�d�/�o�r� �e�v�a�l�u�a�t�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �1�0�.�3� 
�a�n�a�l�y�s�i�s� �o�r� �b�i�o�l�o�g�i�c�a�l� �a�s�s�e�s�s�m�e�n�t�.� 

�R�e�s�e�a�r�c�h�,� �D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �a�n�d� �A�n�a�l�y�s�i�s� 

�D�e�v�e�l�o�p� �a�n�d� �c�o�n�s�t�r�u�c�t� �m�o�d�e�l�s�.� �2�2�.�6� 

�S�o�c�i�o�-�E�c�o�n�o�m�i�c� 

�M�e�a�s�u�r�e�/�a�s�s�e�s�s� �v�a�l�u�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �1�8� 

� � 

� � � � �s�a�t�i�s�f�a�c�t�i�o�n� �l�e�v�e�l�s� �a�n�d� �k�n�o�w�l�e�d�g�e�.� � � �D�e�t�e�r�m�i�n�e� �t�h�e� �c�o�s�t�/�b�e�n�e�f�i�t� �r�a�t�i�o� �f�o�r� �1�5�.�9� 
�m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�.� 

�M�e�a�s�u�r�e�/�a�s�s�e�s�s� �p�u�b�l�i�c� �o�p�i�n�i�o�n�,� �n�e�e�d�s�,� �1�4�.�1� � � � � 
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�T�h�e�r�e� �w�e�r�e� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �i�d�e�n�t�i�f�i�e�d� �b�y� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� 

�f�o�r� �e�a�c�h� �t�a�s�k� �a�n�d� �t�h�e�i�r� �y�e�a�r�s� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t� 

�(�R�h�o� �<� �0�.�0�9�5� �)�,� �u�n�d�e�r�g�r�a�d�u�a�t�e� �m�a�j�o�r� �(�R�h�o� �<� �0�.�1�1�9�)�,� �g�r�a�d�u�a�t�e� 

�m�a�j�o�r� �(�R�h�o� �<�-�0�.�1�9�2�)�,� �h�i�g�h�e�s�t� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l� �a�t�t�a�i�n�e�d� �(�R�h�o� �<� 

�0�.�1�7�6�)�.� �a�n�d� �r�e�g�i�o�n� �e�m�p�l�o�y�e�d� �(�R�h�o� �<� �0�.�1�8�5�)�.� 

�A�n� �a�n�a�l�y�s�i�s� �o�f� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �f�o�r� �t�e�c�h�n�i�c�a�l� 

�t�a�s�k�s� �b�y� �j�o�b� �p�o�s�i�t�i�o�n� �w�a�s� �c�o�n�d�u�c�t�e�d� �u�s�i�n�g� �t�h�e� �c�r�o�s�s�-� 

�t�a�b�u�l�a�t�i�o�n� �a�n�a�l�y�s�i�s� �d�e�s�c�r�i�b�e�d� �e�a�r�l�i�e�r�.� �I�n� �o�r�d�e�r� �t�o� �g�a�i�n� 

�a�d�e�q�u�a�t�e� �s�a�m�p�l�e� �s�i�z�e�,� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s�,� �s�p�e�c�i�f�i�c� �a�r�e�a� �a�n�d� 

�m�u�l�t�i�-�c�o�u�n�t�y� �a�r�e�a� �w�e�r�e� �c�o�m�b�i�n�e�d�.� �R�e�s�e�a�r�c�h� �b�i�o�l�o�g�i�s�t�s�,� 

�s�u�p�e�r�v�i�s�o�r�y� �b�i�o�l�o�g�i�s�t�s�,� �a�n�d� �h�a�t�c�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �w�e�r�e� �t�h�e� 

�o�t�h�e�r� �p�o�s�i�t�i�o�n� �c�a�t�e�g�o�r�i�e�s�.� �T�h�e� �o�t�h�e�r� �p�o�s�i�t�i�o�n�s� �c�o�u�l�d� �n�o�t� �b�e� 

�a�n�a�l�y�z�e�d� �b�e�c�a�u�s�e� �o�f� �l�o�w� �s�a�m�p�l�e� �n�u�m�b�e�r�s�.� �T�h�i�s� �a�n�a�l�y�s�i�s� 

�p�r�o�d�u�c�e�d� �a� �1�6� �c�e�l�l� �m�a�t�r�i�x� �f�o�r� �e�a�c�h� �t�a�s�k�,� �w�i�t�h� �H�I�H�I�,� �H�I�L�O�,� 

�L�O�H�I� �a�n�d� �L�O�L�O� �c�o�l�u�m�n�s�,� �a�n�d� �j�o�b� �p�o�s�i�t�i�o�n�s� �l�i�s�t�e�d� �a�b�o�v�e� �a�s� �t�h�e� 

�r�o�w� �h�e�a�d�e�r�s�.� �F�r�e�q�u�e�n�c�i�e�s�,� �P�e�r�c�e�n�t�s�,� �a�n�d� �C�e�l�l� �C�h�i�-�S�q�u�a�r�e�s� 

�w�e�r�e� �c�a�l�c�u�l�a�t�e�d�.� 

�M�i�s�s�i�n�g� �d�a�t�a� �b�e�c�a�u�s�e� �o�f� �n�o�n�-�r�e�s�p�o�n�s�e� �t�o� �a� �p�a�r�t�i�c�u�l�a�r� 

�q�u�e�s�t�i�o�n� �o�r� �a�n�s�w�e�r�i�n�g� �n�o�n�-�a�p�p�l�i�c�a�b�l�e� �t�o� �t�h�e� �t�a�s�k� �s�t�a�t�e�m�e�n�t�,� 

�a�s� �w�e�l�l� �a�s� �t�h�e� �n�u�m�b�e�r� �o�f� �c�e�l�l�s�,� �a�f�f�e�c�t�e�d� �t�h�e� �a�n�a�l�y�s�i�s� �a�n�d� 

�i�n�v�a�l�i�d�a�t�e�d� �s�o�m�e� �C�h�i�-�S�q�u�a�r�e� �v�a�l�u�e�s� �f�o�r� �e�a�c�h� �c�e�l�l�.� �H�o�w�e�v�e�r�,� 

�u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� �r�e�l�a�t�e�d� �t�o� �j�o�b� �p�o�s�i�t�i�o�n�s� �w�a�s� �a�p�p�a�r�e�n�t� �i�n� 
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�t�h�e� �H�I�H�I� �c�o�l�u�m�n� �a�n�d� �t�h�e� �r�e�p�o�r�t�e�d� �f�r�e�q�u�e�n�c�i�e�s� �a�n�d� �p�e�r�c�e�n�t�a�g�e�s� 

�f�o�r� �e�a�c�h� �t�a�s�k� �c�o�m�p�a�r�e�d� �t�o� �j�o�b� �p�o�s�i�t�i�o�n�.� 

�W�i�t�h� �t�h�e� �e�x�c�e�p�t�i�o�n� �o�f� �o�n�e� �t�a�s�k�,� �t�h�e�r�e� �w�e�r�e� �n�o�t� 

�m�e�a�n�i�n�g�f�u�l� �d�i�f�f�e�r�e�n�c�e�s� �b�e�t�w�e�e�n� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �a�n�d� 

�s�u�p�e�r�v�i�s�o�r�y� �b�i�o�l�o�g�i�s�t�s� �n�e�e�d�s� �r�e�l�a�t�e�d� �t�o� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n�.� �S�u�p�e�r�v�i�s�o�r�y� �b�i�o�l�o�g�i�s�t�s� �i�d�e�n�t�i�f�i�e�d� �a� �h�i�g�h�e�r� �n�e�e�d� 

�f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �f�o�r� �t�h�e� �t�a�s�k� �o�f� �"�m�e�a�s�u�r�i�n�g�/�a�s�s�e�s�s� 

�v�a�l�u�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a�q�u�a�t�i�c� �r�e�s�o�u�r�c�e�s�.�"� 

�T�h�r�e�e� �t�a�s�k�s� �i�d�e�n�t�i�f�i�e�d� �b�y� �r�e�s�e�a�r�c�h� �b�i�o�l�o�g�i�s�t�s� �s�h�o�w�e�d� 

�h�i�g�h�e�r� �c�e�l�l� �p�e�r�c�e�n�t�a�g�e�s� �w�h�e�n� �c�o�m�p�a�r�e�d� �t�o� �t�h�e� �o�t�h�e�r� 

�b�i�o�l�o�g�i�s�t�s�.� �T�h�e�y� �w�e�r�e�:� �m�e�a�s�u�r�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t� �c�h�a�n�g�e�s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �l�a�n�d� �m�a�n�a�g�e�m�e�n�t� �a�c�t�i�v�i�t�i�e�s�,� �u�s�e� �m�o�d�e�l�s� �t�o� 

�p�r�e�d�i�c�t� �r�e�s�p�o�n�s�e�s� �o�f� �p�o�p�u�l�a�t�i�o�n�s� �t�o� �m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�,� 

�a�n�d� �d�e�v�e�l�o�p� �a�n�d� �c�o�n�s�t�r�u�c�t� �m�o�d�e�l�s�.� 

�H�a�t�c�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �h�a�d� �f�i�v�e� �t�a�s�k�s� �w�i�t�h� �h�i�g�h�e�r� �c�e�l�l� 

�p�e�r�c�e�n�t�a�g�e�s� �r�e�p�o�r�t�e�d� �i�n� �t�h�e� �H�I�H�I� �c�o�l�u�m�n�,� �a�l�l� �i�n� �t�h�e� 

�s�u�b�c�a�t�e�g�o�r�y� �P�r�o�p�a�g�a�t�i�o�n� �a�n�d� �S�t�o�c�k�i�n�g�.� �T�h�o�s�e� �t�a�s�k�s� �w�e�r�e�:� 

�c�o�l�l�e�c�t� �a�n�d� �h�a�n�d�l�e� �f�i�s�h� �f�o�r� �p�r�o�p�a�g�a�t�i�o�n� �a�n�d� �s�t�o�c�k�i�n�g�,� 

�p�r�o�p�a�g�a�t�e� �a�n�d� �c�a�r�e� �f�o�r� �f�i�s�h� �i�n� �h�a�t�c�h�e�r�y� �s�i�t�u�a�t�i�o�n�,� �d�e�v�e�l�o�p� 

�f�i�s�h� �m�a�n�a�g�e�m�e�n�t� �p�r�a�c�t�i�c�e�s�/�p�o�l�i�c�i�e�s�,� �r�e�c�o�g�n�i�z�e� �a�n�d� �t�r�e�a�t� 

�i�n�f�e�c�t�i�o�n�s� �a�n�d� �d�i�s�e�a�s�e�,� �a�n�d� �d�e�v�e�l�o�p� �s�t�o�c�k�i�n�g� �s�c�h�e�d�u�l�e�s� �a�n�d� 

�f�i�s�h� �t�r�a�n�s�p�o�r�t�a�t�i�o�n�.� 
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�R�E�S�U�L�T�S� 

�W�i�l�d�l�i�f�e� �B�i�o�l�o�g�i�s�t�s� �D�e�m�o�g�r�a�p�h�i�c�s� 

�T�h�e� �s�a�m�e� �d�e�m�o�g�r�a�p�h�i�c� �i�n�f�o�r�m�a�t�i�o�n� �u�s�e�d� �f�o�r� �f�i�s�h�e�r�y� 

�.� �b�i�o�l�o�g�i�s�t�s� �w�a�s� �o�b�t�a�i�n�e�d� �f�r�o�m� �t�h�e� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�:� 

�p�o�s�i�t�i�o�n� �t�i�t�l�e�,� �t�o�t�a�l� �y�e�a�r�s� �i�n� �t�h�e� �p�r�o�f�e�s�s�i�o�n�,� �h�i�g�h�e�s�t� �l�e�v�e�l� 

�o�f� �e�d�u�c�a�t�i�o�n�,� �u�n�d�e�r�g�r�a�d�u�a�t�e� �m�a�j�o�r�,� �g�r�a�d�u�a�t�e� �m�a�j�o�r�,� �a�n�d� 

�r�e�g�i�o�n� �o�f� �e�m�p�l�o�y�m�e�n�t�.� �A�s� �w�i�t�h� �t�h�e� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s�,� �t�h�e� 

�t�i�t�l�e�  ��w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�"� �w�a�s� �f�u�r�t�h�e�r� �d�e�f�i�n�e�d�.� �T�h�e� �v�a�r�i�o�u�s� 

�t�i�t�l�e�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �u�t�i�l�i�z�i�n�g� �t�h�e� �j�o�b� �d�e�s�c�r�i�p�t�i�o�n�s� 

�o�b�t�a�i�n�e�d� �f�r�o�m� �s�t�a�t�e� �a�g�e�n�c�i�e�s�.� �T�h�e� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t� 

�d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a� �a�r�e� �s�u�m�m�a�r�i�z�e�d� �i�n� �T�a�b�l�e� �X�I�I�.� 

�O�v�e�r� �h�a�l�f� �(�5�3�.�6�%�)� �o�f� �t�h�e� �s�t�u�d�y� �p�o�p�u�l�a�t�i�o�n� �i�d�e�n�t�i�f�i�e�d� 

�t�h�e�m�s�e�l�v�e�s� �a�s� �b�i�o�l�o�g�i�s�t�s� �m�a�n�a�g�i�n�g� �t�h�e� �w�i�l�d�l�i�f�e� �r�e�s�o�u�r�c�e� �i�n�a� 

�s�p�e�c�i�f�i�c� �m�a�n�a�g�e�m�e�n�t� �a�r�e�a� �o�r� �a� �m�u�l�t�i�-�c�o�u�n�t�y�/�r�e�g�i�o�n�a�l� �a�r�e�a�.� 

�S�u�p�e�r�v�i�s�o�r�y� �b�i�o�l�o�g�i�s�t�s� �c�o�m�p�r�i�s�e�d� �1�3�.�2�%� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n�.� 

�G�a�m�e� �s�p�e�c�i�e�s� �b�i�o�l�o�g�i�s�t�s� �(�b�e�a�r�,� �u�p�l�a�n�d� �g�a�m�e�,� �w�a�t�e�r�f�o�w�l�,� �e�t�c�.�)� 

�a�c�c�o�u�n�t�e�d� �f�o�r� �1�0�.�2�%� �o�f� �t�h�e� �s�t�u�d�y� �g�r�o�u�p�,� �N�o�n�-�g�a�m�e� �b�i�o�l�o�g�i�s�t�s� 

�7�.�1�%� �,� �R�e�s�e�a�r�c�h� �b�i�o�l�o�g�i�s�t�s� �7�%�,� �E�n�v�i�r�o�n�m�e�n�t�a�l� �s�p�e�c�i�a�l�i�s�t�s� 

�2�.�9�%�,� �a�n�d� �E�d�u�c�a�t�i�o�n� �s�p�e�c�i�a�l�i�s�t�s� �1�.�1�%� �.� �T�h�e�  ��o�t�h�e�r�"� �c�a�t�e�g�o�r�y� 

�o�f� �b�i�o�l�o�g�i�s�t�s� �w�e�r�e� �4�.�8�%� �o�f� �t�h�e� �s�a�m�p�l�e� �p�o�p�u�l�a�t�i�o�n�.� 
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�T�a�b�l�e� �X�I�I�.� �P�O�P�U�L�A�T�I�O�N� �D�E�M�O�G�R�A�P�H�I�C�S� �-� �W�I�L�D�L�I�F�E� �B�I�O�L�O�G�I�S�T� 

�P�O�S�I�T�I�O�N� �T�I�T�L�E� 

� � 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�n�=�7�8�7� 

�J�o�b� �T�i�t�l�e� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�W�i�l�d�l�i�f�e� �-� �S�p�e�c�i�f�i�c� �1�0�8� �1�3�.�7� 

�W�i�l�d�l�i�f�e� �-� �L�a�r�g�e� �A�r�e�a� �3�1�4� �.� �3�9�.�9� 

�R�e�s�e�a�r�c�h� �B�i�o�l�o�g�i�s�t� �5�5� �7�.�0� 

�S�u�p�e�r�v�i�s�o�r�y� �B�i�o�l�o�g�i�s�t� �1�0�4� �1�3�.�2� 

�G�a�m�e� �B�i�o�l�o�g�i�s�t� �8�0� �1�0�.�2� 

�N�o�n�-�G�a�m�e� �B�i�o�l�o�g�i�s�t� �5�6� �7�.�1� 

�E�d�u�c�a�t�i�o�n� �S�p�e�c�i�a�l�i�s�t� �9� �1�.�1� 

�E�n�v�i�r�o�n�m�e�n�t�a�l� �S�p�e�c�i�a�l�i�s�t� �2�3� �2�.�9� 

�O�t�h�e�r� �3�8� �4�.�8� � � � � � � � � � � � � 

�T�O�T�A�L� �Y�E�A�R�S� �O�F� �P�R�O�F�E�S�S�I�O�N�A�L� �E�M�P�L�O�Y�M�E�N�T� 
�=�7�9�3� 

�Y�e�a�r�s� �i�n� �P�r�o�f�e�s�s�i�o�n� �F�r� �e�n� �P�e�r�c�e�n�t� 

�L�e�s�s� �T�h�a�n� �5� �Y�e�a�r�s� �7�2� �9�.�1� 

�5� �-� �9� �Y�e�a�r�s� �1�7�.�0� 

�1�0� �-� �1�4� �Y�e�a�r�s� �2�3�.�1� 

�1�5� �-� �1�9� �Y�e�a�r�s� �2�1�.�7� 

�2�0�+� �Y�e�a�r�s� �2�9�.�1� 

� � 
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�H�I�G�H�E�S�T� �L�E�V�E�L� �O�F� �E�D�U�C�A�T�I�O�N� 

� � 

� � 

� � 

� � 

� � � � � � � � � � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � 

�n�=�7�9�2� 

�E�d�u�c�a�t�i�o�n� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�A�s�s�o�c�i�a�t�e� �D�e�g�r�e�e� �8� �1�.�0� 

�B�a�c�h�e�l�o�r�s� �3�9�0� �4�9�.�2�.� 

�M�a�s�t�e�r�s� �3�6�1� �4�5�.�6� 

�D�o�c�t�o�r�a�t�e� �3�3� �4�.�2� 

�U�N�D�E�R�G�R�A�D�U�A�T�E� �M�A�J�O�R� 
�n�=�7�8�4� 

�U�n�d�e�r�g�r�a�d�u�a�t�e� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�F�i�s�h�/�A�q�u�a�t�i�c� �S�c�i�e�n�c�e� �2�5� �3�.�2� 

�W�i�l�d�l�i�f�e� �5�0�7� �6�4�.�7� 

�B�i�o�l�o�g�y�/� �Z�o�o�l�o�g�y� �1�6�3� �2�0�.�8� 

�W�a�t�e�r� �R�e�s�o�u�r�c�e� �M�a�n�a�g�e�m�e�n�t� �1� �0�.�1� 

�E�c�o�l�o�g�y� �6� �0�.�8� 

�E�n�v�i�r�o�n�m�e�n�t�a�l� �S�c�i�e�n�c�e� �1�0� �1�.�3� 

�F�o�r�e�s�t�r�y� �2�8� �3�.�6� 

�R�a�n�g�e� �M�a�n�a�g�e�m�e�n�t� �1�0� �1�.�3� 

�O�t�h�e�r� �3�4� �4�.�3� � � � � � � 

�7�7� 

� � 

� 



�G�R�A�D�U�A�T�E� �M�A�J�O�R� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � � � � � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � � � � � 

�n�=�5�0�3� 

�G�r�a�d�u�a�t�e� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�F�i�s�h�/�A�q�u�a�t�i�c� �S�c�i�e�n�c�e� �1�6� �3�.�2� 

�W�i�l�d�l�i�f�e� �3�3�5� �6�6�.�6� 

�B�i�o�l�o�g�y� �/� �Z�o�o�l�o�g�y� �6�8� �1�3�.�5� 

�W�a�t�e�r� �R�e�s�o�u�r�c�e� �M�a�n�a�g�e�m�e�n�t� �4� �0�.�8� 

�E�c�o�l�o�g�y� �2�0� �4�.�0� 

�E�n�v�i�r�o�n�m�e�n�t�a�l� �S�c�i�e�n�c�e� �9� �1�.�8� 

�F�o�r�e�s�t�r�y� �5� �1�.�0� 

�R�a�n�g�e� �M�a�n�a�g�e�m�e�n�t� �1�3� �2�.�6� 

�|� �O�t�h�e�r� �3�3� �6�.�6� 

�R�E�G�I�O�N� �E�M�P�L�O�Y�E�D� 
�n�=�7�7�2� 

�A�r�e�a� �E�m�p�l�o�y�e�d� �F�r�e�q�u�e�n�c�y� �P�e�r�c�e�n�t� 

�1�.� �P�a�c�i�f�i�c�/�N�W� �9�0� �1�1�.�7� 

�2�.� �S�o�u�t�h�w�e�s�t� �9�7� �1�2�.�6� 

�3�.� �U�p�p�e�r� �M�i�d�w�e�s�t� �2�0�0� �2�5�.�9� 

�4�.� �S�o�u�t�h� �1�4�2� �1�8�.�4� 

�5�.� �N�e�w� �E�n�g�l�a�n�d�/�A�t�l�a�n�t�i�c� �1�0�0� �1�3�.�0� 

�6�.� �P�l�a�i�n�s�/�M�o�u�n�t�a�i�n�s� �1�0�6� �1�3�.�7� 

�7�.� �A�l�a�s�k�a� �3�7� �4�.�8� 

�1�.� �H�I�,� �C�A�,� �N�V�,� �I�D� �O�R�,� �W�A� 
�2�.� �A�Z�,� �N�M�,� �T�X�,� �O�K� 
�3�.� �M�N�,� �I�A�,� �M�O�,� �W�I�,� �I�L�,� �I�N�,� �O�H�,� �M�I� 
�4�.� �A�R�,� �L�A�,� �M�S�,� �A�L�,� �G�A�,� �F�L�,� �T�N�,� �K�Y�,� �N�C�,� �S�C�,� �P�R� 
�5�.� �V�A�,� �W�V�,� �D�E�,� �P�A�,� �N�J�,� �C�T�,� �R�I�,� �M�A�,� �N�Y�,� �N�H�,� �V�T�,� �M�E� 
�6�.� �N�D�,� �S�D�,� �N�E�,� �K�S�,� �C�O�,� �U�T�,� �W�Y�,� �M�T� 
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�W�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �w�i�t�h� �l�e�s�s� �t�h�a�n� �f�i�v�e� �y�e�a�r�s� 

�p�r�o�f�e�s�s�i�o�n�a�l� �e�x�p�e�r�i�e�n�c�e� �c�o�n�s�t�i�t�u�t�e�d� �9�.�1�%� �o�f� �t�h�e� �s�t�u�d�y� 

�p�o�p�u�l�a�t�i�o�n�.� �T�h�e� �b�i�o�l�o�g�i�s�t�s� �i�n� �t�h�e� �m�i�d�-�r�a�n�g�e� �y�e�a�r�s� �o�f� 

�p�r�o�f�e�s�s�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t� �w�e�r�e� �6�1�.�8�%� �o�f� �t�h�e� �s�a�m�p�l�e�.� �Y�e�a�r�s� �o�f� 

�e�m�p�l�o�y�m�e�n�t� �a�n�d� �p�e�r�c�e�n�t�a�g�e�s� �w�e�r�e�:� �f�i�v�e� �t�o� �n�i�n�e� �y�e�a�r�s� �(�1�7�%�)�;� 

�t�e�n� �t�o� �f�o�u�r�t�e�e�n� �y�e�a�r�s� �(�2�3�.�1�%�)�;� �a�n�d� �f�i�f�t�e�e�n� �t�o� �n�i�n�e�t�e�e�n� �y�e�a�r�s� 

�(�2�1�.�7�%�)�.� �T�h�e� �t�w�e�n�t�y� �p�l�u�s� �y�e�a�r� �c�a�t�e�g�o�r�y� �w�a�s� �2�9�.�1�%� �o�f� �t�h�e� 

�s�a�m�p�l�e�.� 

�W�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �i�n� �s�t�a�t�e� �a�g�e�n�c�i�e�s� �w�e�r�e� �a�l�m�o�s�t� 

�e�q�u�a�l�l�y� �s�p�l�i�t� �i�n� �t�e�r�m�s� �o�f� �u�n�d�e�r�g�r�a�d�u�a�t�e� �v�e�r�s�u�s� �g�r�a�d�u�a�t�e� 

�e�d�u�c�a�t�i�o�n� �l�e�v�e�l�:� �4�9�.�2�%� �h�a�d� �B�a�c�h�e�l�o�r�s� �d�e�g�r�e�e�s� �a�n�d� �4�5�.�6�%� �h�a�d� 

�M�a�s�t�e�r ��s� �d�e�g�r�e�e�s�.� �A�s�s�o�c�i�a�t�e� �d�e�g�r�e�e�s� �w�e�r�e� �h�e�l�d� �b�y� �1�%� �a�n�d� 

�4�.�2�%� �h�a�d� �D�o�c�t�o�r�a�t�e� �d�e�g�r�e�e�s�.� �T�h�e� �m�o�s�t� �c�o�m�m�o�n� �u�n�d�e�r�g�r�a�d�u�a�t�e� 

�d�e�g�r�e�e� �w�a�s� �i�n� �W�i�l�d�l�i�f�e� �(�6�4�.�7�%�)�,� �f�o�l�l�o�w�e�d� �b�y� �a� �d�e�g�r�e�e� �i�n� 

�B�i�o�l�o�g�y�/�Z�o�o�l�o�g�y� �(�2�0�.�8�%�)�,� �F�o�r�e�s�t�r�y� �(�3�.�6�%�)� �a�n�d� 

�F�i�s�h�e�r�i�e�s�/�A�q�u�a�t�i�c� �S�c�i�e�n�c�e� �(�3�.�2�%�)�.� �A�l�l� �o�t�h�e�r� �u�n�d�e�r�g�r�a�d�u�a�t�e� 

�m�a�j�o�r�s� �l�i�s�t�e�d� �a�c�c�o�u�n�t�e�d� �f�o�r� �7�.�7�%� �o�f� �t�h�e� �r�e�s�p�o�n�s�e�s�.� 

�O�f� �t�h�e� �b�i�o�l�o�g�i�s�t�s� �w�i�t�h� �g�r�a�d�u�a�t�e� �d�e�g�r�e�e�s�,� �6�6�.�6�%� �w�e�r�e� �i�n� 

�W�i�l�d�l�i�f�e�,� �1�3�.�5�%� �i�n� �B�i�o�l�o�g�y�/�Z�o�o�l�o�g�y�,� �4�%� �i�n� �E�c�o�l�o�g�y� �a�n�d� �3�.�2�%� 

�i�n� �F�i�s�h�e�r�i�e�s�/�A�q�u�a�t�i�c� �S�c�i�e�n�c�e�.� �O�t�h�e�r� �g�r�a�d�u�a�t�e� �m�a�j�o�r�s� �l�i�s�t�e�d� 

�r�e�p�r�e�s�e�n�t�e�d� �1�2�.�7�%� �o�f� �t�h�e� �s�a�m�p�l�e�.� �A�s� �m�e�n�t�i�o�n�e�d� �w�i�t�h� �f�i�s�h�e�r�y� 

�b�i�o�l�o�g�i�s�t�s�,� �t�h�e� �n�u�m�b�e�r� �d�i�s�c�r�e�p�a�n�c�y� �b�e�t�w�e�e�n� �g�r�a�d�u�a�t�e� �m�a�j�o�r� 

�a�n�d� �t�h�o�s�e� �b�i�o�l�o�g�i�s�t�s� �w�i�t�h� �a�d�v�a�n�c�e�d� �d�e�g�r�e�e�s� �c�o�u�l�d� �b�e� 

�7�9



�a�t�t�r�i�b�u�t�e�d� �t�o� �b�i�o�l�o�g�i�s�t�s� �r�e�s�p�o�n�d�i�n�g� �w�h�o� �a�r�e� �p�r�e�s�e�n�t�l�y� �i�n�a� 

�g�r�a�d�u�a�t�e� �p�r�o�g�r�a�m�,� �o�r� �h�a�d� �d�r�o�p�p�e�d� �o�u�t� �o�f� �a� �p�r�o�g�r�a�m�,� �b�u�t� 

�d�e�c�l�a�r�e�d� �a� �m�a�j�o�r� �o�n� �t�h�e� �q�u�e�s�t�i�o�n�n�a�i�r�e�.� 

�T�h�e� �u�p�p�e�r� �M�i�d�w�e�s�t� �a�c�c�o�u�n�t�e�d� �f�o�r� �2�5�.�9�%� �o�f� �t�h�e� �s�t�u�d�y� 

�p�o�p�u�l�a�t�i�o�n�,� �t�h�e� �S�o�u�t�h� �1�8�.�4�%�,� �t�h�e� �P�l�a�i�n�s�/�M�o�u�n�t�a�i�n�s� �1�3�.�7�%�,� �N�e�w� 

�E�n�g�l�a�n�d�/�A�t�l�a�n�t�i�c� �1�3�%�,� �t�h�e� �S�o�u�t�h�w�e�s�t� �1�2�.�6�%�,� �t�h�e� �P�a�c�i�f�i�c�/�N�W� 

�1�1�.�7�%�,� �a�n�d� �A�l�a�s�k�a� �4�.�8�%�.� 
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�C�o�n�t�i�n�u�i�n�g� �E�d�u�c�a�t�i�o�n� �N�e�e�d�s� �o�f� �W�i�l�d�l�i�f�e� �B�i�o�l�o�g�i�s�t�s� 

�B�i�o�l�o�g�i�s�t�s� �w�e�r�e� �a�s�k�e�d� �t�o� �r�a�t�e� �t�h�e� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� 

�r�e�q�u�i�r�e�d� �f�o�r� �e�a�c�h� �o�f� �t�h�e� �t�a�s�k�s� �l�i�s�t�e�d� �A�N�D� �t�h�e�i�r� �n�e�e�d� �f�o�r� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �T�h�e� �c�h�o�i�c�e�s� �w�e�r�e� �H�i�g�h�(�1�)�,� �M�e�d�i�u�m� 

�H�i�g�h�(�2�)�,� �M�e�d�i�u�m� �L�o�w�(�3�)�,� �L�o�w�(�4�)� �a�n�d� �N�o�t� �A�p�p�l�i�c�a�b�l�e� �(�N�A�)�.� �D�a�t�a� 

�o�n� �h�o�w� �b�i�o�l�o�g�i�s�t�s� �r�a�t�e�d� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� 

�j�o�b� �t�a�s�k�s� �a�r�e� �r�e�p�o�r�t�e�d� �i�n� �t�h�e� �A�p�p�e�n�d�i�x� �A�.� 

�T�h�e� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �a�n�d� �a�s�s�o�c�i�a�t�e�d� �t�a�s�k�s� 

�a�r�e� �r�e�p�o�r�t�e�d� �b�y� �s�u�b�c�a�t�e�g�o�r�i�e�s�:� �P�o�p�u�l�a�t�i�o�n�s� �(�T�a�b�l�e� �X�I�I�I�)�,� 

�H�a�b�i�t�a�t� �(�T�a�b�l�e� �X�I�V�)�,� �I�n�t�r�o�d�u�c�t�i�o�n�/�S�t�o�c�k�i�n�g� �(�T�a�b�l�e� �X�V�)�,� 

�I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�s� �(�T�a�b�l�e� �X�V�I�)�,� �R�e�s�e�a�r�c�h�/�D�a�t�a� 

�C�o�l�l�e�c�t�i�o�n�/�A�n�a�l�y�s�i�s� �(�T�a�b�l�e� �X�V�I�I�)�,� �S�o�c�i�o�-�E�c�o�n�o�m�i�c� �(�T�a�b�l�e� 

�X�V�I�I�I�)�,� �a�n�d� �N�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �(�T�a�b�l�e� �X�I�X�)�.� �T�h�e� �c�u�m�u�l�a�t�i�v�e� 

�p�e�r�c�e�n�t� �o�f� �H�i� �a�n�d� �M�e�d�i�u�m� �H�i� �r�e�s�p�o�n�s�e�s� �i�s� �p�r�e�s�e�n�t�e�d� �i�n� �t�h�e�s�e� 

�t�a�b�l�e�s�,� �a�l�o�n�g� �w�i�t�h� �t�h�e� �m�e�a�n� �r�e�s�p�o�n�s�e�,� �r�a�n�k�e�d� �f�r�o�m� �h�i�g�h�e�s�t� �t�o� 

�l�o�w�e�s�t�.� �A� �m�e�a�n� �v�a�l�u�e� �r�a�n�g�i�n�g� �f�r�o�m� �1� �t�o� �2�.�4�9� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �a� 

�H�I� �t�o� �M�e�d�i�u�m� �H�I� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �M�e�a�n� �v�a�l�u�e�s� 

�r�a�n�g�i�n�g� �f�r�o�m� �>�2�.�5� �t�o� �4�.�0� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �M�e�d�i�u�m� �L�o�w� �t�o� �L�o�w� 

�n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�,� �w�i�t�h� �a� �m�e�a�n� �v�a�l�u�e� �o�f� �2�.�5� 

�i�n�d�i�c�a�t�i�n�g� �a� �n�e�u�t�r�a�l� �r�e�s�p�o�n�s�e�.� 
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�T�a�b�l�e� �X�I�I�I�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� 
�P�O�P�U�L�A�T�I�O�N� �T�A�S�K�S� �(�W�I�L�D�L�I�F�E�)� 
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�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�D�e�t�e�r�m�i�n�e� �f�a�c�t�o�r�s� �l�i�m�i�t�i�n�g� �w�i�l�d�l�i�f�e� �p�o�p�u�l�a�t�i�o�n�s�.� �6�6�.�2� �2�.�1�0� 

�D�e�s�i�g�n� �a�n�d�/�o�r� �c�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �i�d�e�n�t�i�f�y� �a�n�d� �6�3�.�3� �2�.�1�2� 
�e�s�t�i�m�a�t�e� �w�i�l�d�l�i�f�e� �p�o�p�u�l�a�t�i�o�n�s� �a�n�d� �s�p�e�c�i�e�s� �d�i�v�e�r�s�i�t�y�.� 

�M�o�n�i�t�o�r� �a�n�d�/�o�r� �r�e�c�o�m�m�e�n�d� �h�a�r�v�e�s�t� �r�e�g�u�l�a�t�i�o�n�s�.� �4�8�.�8� �2�.�3�8� 

�M�o�n�i�t�o�r� �l�o�n�g� �t�e�r�m� �t�r�e�n�d�s� �i�n� �p�o�p�u�l�a�t�i�o�n�s�.� �5�2�.�6� �2�.�4�0� 

�C�o�l�l�e�c�t� �a�n�d� �a�n�a�l�y�z�e� �p�o�p�u�l�a�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �i�-�e�.� �4�8�.�9� �2�.�4�4� 
�a�g�e�,� �s�e�x�,� �s�u�r�v�i�v�a�l�.� 

�D�e�t�e�r�m�i�n�e� �v�i�a�b�l�e� �p�o�p�u�l�a�t�i�o�n� �l�e�v�e�l�s� �f�o�r� �t�e�r�r�e�s�t�r�i�a�l� �4�6�.�1� �2�.�4�5� 
�s�p�e�c�i�e�s�.� 

�D�e�t�e�r�m�i�n�e� �w�i�l�d�l�i�f�e� �p�o�p�u�l�a�t�i�o�n�-�h�a�b�i�t�a�t� �i�n�t�e�r�a�c�t�i�o�n�s� �a�n�d� �4�8�.�7� �2�.�4�7� 
�u�S�a�g�e� �(�i�.�e�.� �t�e�r�r�i�t�o�r�y�,� �h�o�m�e� �r�a�n�g�e�)�.� 

�M�a�n�a�g�e� �a�n�i�m�a�l� �d�a�m�a�g�e� �(�i�.�e�.�,� �v�e�r�t�e�b�r�a�t�e� �p�e�s�t� �c�o�n�t�r�o�l�,� �3�9�.�6� �2�.�5�9� 
�p�r�e�d�a�t�o�r� �r�e�m�o�v�a�l�)�.� 

�C�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d�/�o�r� �4�0�.�9� �2�.�6�3� 
�m�o�v�e�m�e�n�t� �o�f� �t�e�r�r�e�s�t�r�i�a�l� �s�p�e�c�i�e�s�.� 

�A�s�s�e�m�b�l�e� �l�i�f�e� �h�i�s�t�o�r�y� �d�a�t�a� �a�n�d� �h�a�b�i�t�a�t� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �4�0�.�4� �2�.�6�8� 
�t�e�r�r�e�s�t�r�i�a�l� �s�p�e�c�i�e�s�.� 

�C�o�l�l�e�c�t� �p�a�t�h�o�l�o�g�i�c�a�l� �m�a�t�e�r�i�a�l� �f�o�r� �a�n�a�l�y�s�i�s� �o�f� �d�i�s�e�a�s�e� �o�r� �3�2�.�8� �2�.�7�7� 
�h�e�a�l�t�h�.� 

�M�e�a�s�u�r�e� �p�h�y�s�i�o�l�o�g�i�c�a�l� �i�n�d�i�c�e�s�/�n�u�t�r�i�t�i�o�n�a�l� �2�6�.�2� �2�.�9�1� 
�r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �w�i�l�d�l�i�f�e� �s�p�e�c�i�e�s�.� 

�D�e�t�e�r�m�i�n�e� �f�o�o�d� �h�a�b�i�t�s� �o�f� �w�i�l�d�l�i�f�e� �s�p�e�c�i�e�s�.� �2�4�.�9� �2�.�9�9� 

�D�e�t�e�r�m�i�n�e� �g�e�n�o�t�y�p�e�/�g�e�n�e�t�i�c� �v�a�r�i�a�b�i�l�i�t�y� �i�n� �w�i�l�d�l�i�f�e� �1�9�.�2� �3�.�0�0� 
�s�p�e�c�i�e�s�.� � � � � � � � � 
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�T�a�b�l�e� �X�I�V�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� �H�A�B�I�T�A�T� 
�T�A�S�K�S� �(�W�I�L�D�L�I�F�E�)� 
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�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�M�a�k�e� �m�a�n�a�g�e�m�e�n�t� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �t�o� �e�n�h�a�n�c�e�,� �7�4�.�0� �1�.�8�5� 
�p�r�o�t�e�c�t�,� �o�r� �r�e�s�t�o�r�e� �h�a�b�i�t�a�t�s�.� 

�D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t ��s� �p�r�e�s�e�n�t� �a�n�d� �p�o�t�e�n�t�i�a�l� �7�2�.�6� �1�.�9�5� 
�c�a�p�a�b�i�l�i�t�i�e�s�.� 

�R�e�s�t�o�r�e� �o�r� �e�n�h�a�n�c�e� �h�a�b�i�t�a�t�s� �t�o� �m�e�e�t� �m�a�n�a�g�e�m�e�n�t� �6�4�.�6� �2�.�0�4� 
�o�b�j�e�c�t�i�v�e�s�.� 

�D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� �6�3�.�3� �2�.�1�0� 
�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �l�a�n�d� �m�a�n�a�g�e�m�e�n�t� �a�c�t�i�v�i�t�i�e�s�.� 

�D�e�v�e�l�o�p� �s�t�r�a�t�e�g�i�e�s� �t�o� �m�i�t�i�g�a�t�e� �h�a�b�i�t�a�t� �l�o�s�s�.� �5�9�.�1� �2�.�1�9� 

�I�d�e�n�t�i�f�y� �p�l�a�n�t� �s�p�e�c�i�e�s� �a�n�d� �c�o�m�m�u�n�i�t�i�e�s�.� �5�7�.�8� �2�.�2�7� 

�U�s�e� �h�a�b�i�t�a�t� �m�o�d�e�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �a�n�d� �5�2�.�6� �2�.�3�1� 
�t�o� �d�e�v�e�l�o�p� �c�o�n�s�e�r�v�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�.� 

�P�l�a�n� �f�o�r� �a�n�d� �m�a�n�a�g�e� �h�a�b�i�t�a�t� �t�o� �m�a�i�n�t�a�i�n� �v�i�a�b�l�e� �5�3�.�1� �2�.�3�2� 
�p�o�p�u�l�a�t�i�o�n�s� �(�T�&�E� �r�e�c�o�v�e�r�y� �p�l�a�n�s�.�)� 

�M�o�n�i�t�o�r� �p�r�o�j�e�c�t�s�,� �(�i�.�e�.�,� �h�a�b�i�t�a�t� �i�m�p�r�o�v�e�m�e�n�t�s�)� �f�o�r� �4�9�.�5� �2�.�3�9� 
�p�r�e�s�c�r�i�b�e�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �d�e�s�i�r�e�d� �c�h�a�n�g�e�.� 

�I�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �w�i�l�d�l�i�f�e� �h�a�b�i�t�a�t�s�.� �4�7�.�7� �2�.�4�6� 

�I�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �l�a�n�d�s�c�a�p�e�s� �a�t� �e�c�o�s�y�s�t�e�m� �l�e�v�e�l�.� �4�4�.�5� �2�.�4�7� 

�A�n�a�l�y�z�e� �l�a�n�d�s�c�a�p�e�s� �t�o� �p�r�e�d�i�c�t� �f�u�t�u�r�e� �c�o�n�d�i�t�i�o�n�s�.� �4�1�.�3� �2�.�5�4� 

�P�l�a�n� �a�n�d�/�o�r� �m�a�n�a�g�e� �w�i�l�d�l�i�f�e� �h�a�b�i�t�a�t� �d�e�m�o�n�s�t�r�a�t�i�o�n� �3�0�.�1� �2�.�8�2� 
�a�r�e�a�.� 

�M�o�n�i�t�o�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�t�a�m�i�n�a�n�t�s�.� �2�5�.�0� �2�.�8�5� 

�C�o�l�l�e�c�t� �a�n�d� �e�v�a�l�u�a�t�e� �h�i�s�t�o�r�i�c�a�l� �h�a�b�i�t�a�t� �d�a�t�a� �a�n�d� �2�8�.�6� �2�.�9�1� � � � � � � � � �m�o�n�i�t�o�r� �t�r�e�n�d�s�.� 
� � 

�8�3



�T�a�b�l�e� �X�V�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� 
�I�N�T�R�O�D�U�C�T�I�O�N�S� �/�S�T�O�C�K�I�N�G� �T�A�S�K�S� �(�W�I�L�D�L�I�F�E�)� 
� � 

� � 

� � 

� � 

� � � � � � � � 

�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�I�n�t�r�o�d�u�c�e�/�t�r�a�n�s�l�o�c�a�t�e� �s�p�e�c�i�e�s� �a�n�d� �e�v�a�l�u�a�t�e� �i�m�p�a�c�t�.� �2�9�.�6� �2�.�8�5� 

�R�e�c�o�m�m�e�n�d� �s�t�o�c�k�i�n�g� �o�r� �r�e�-�i�n�t�r�o�d�u�c�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�.� �2�7�.�2� �2�.�9�0� 

�R�e�c�o�m�m�e�n�d� �s�t�o�c�k�i�n�g� �o�r� �r�e�i�n�t�r�o�d�u�c�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�.� �2�7�.�0� �2�.�9�0� 

�E�v�a�l�u�a�t�e� �g�e�n�e�t�i�c� �i�m�p�a�c�t�s� �o�f� �s�t�o�c�k�i�n�g�,� �r�e�i�n�t�r�o�d�u�c�t�i�o�n�.� �2�3�.�4� �2�.�9�2� � � 
� � 

�T�a�b�l�e� �X�V�I�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� �I�M�P�A�C�T� 
�A�S�S�E�S�S�M�E�N�T�S� �T�A�S�K�S� �(�W�I�L�D�L�I�F�E�)� 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�D�e�t�e�r�m�i�n�e� �t�h�e� �c�u�m�u�l�a�t�i�v�e� �e�f�f�e�c�t�s� �o�f� �i�m�p�a�c�t�s� �u�p�o�n� �6�0�.�4� �2�.�1�4� 
�h�a�b�i�t�a�t�s�,� �p�o�p�u�l�a�t�i�o�n�s� �o�r� �e�c�o�s�y�s�t�e�m�s�.� 

�U�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �r�e�s�p�o�n�s�e�s� �o�f� �p�o�p�u�l�a�t�i�o�n�s� �t�o� �5�4�.�0� �2�.�2�5� 
�m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�.� 

�C�o�n�d�u�c�t� �o�r� �e�v�a�l�u�a�t�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�a�l�y�s�i�s� �o�r� �4�4�.�8� �2�.�4�9� 
�b�i�o�l�o�g�i�c�a�l� �a�s�s�e�s�s�m�e�n�t�.� 

�U�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �o�u�t�c�o�m�e�s� �o�f� �h�a�b�i�t�a�t� �4�2�.�1� �2�.�4�9� 
�m�o�d�i�f�i�c�a�t�i�o�n�s�.� 

�R�e�v�i�e�w� �p�e�r�m�i�t� �a�p�p�l�i�c�a�t�i�o�n�s� �t�h�a�t� �m�a�y� �i�m�p�a�c�t� �w�i�l�d�l�i�f�e�.� �3�4�.�4� �2�.�6�7� 

�I�n�v�e�s�t�i�g�a�t�e� �u�n�u�s�u�a�l� �o�r� �h�i�g�h� �p�r�o�f�i�l�e� �(�i�.�e�.�,� �b�e�a�r�)� �w�i�l�d�l�i�f�e� �3�4�.�4� �2�.�7�4� 
�k�i�l�l�s�/�d�i�e� �o�f�f�s�.� � � � � � � � � � 



�T�a�b�l�e� �X�V�I�I�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� 
�R�E�S�E�A�R�C�H�,� �D�A�T�A� �C�O�L�L�E�C�T�I�O�N� �a�n�d� �A�N�A�L�Y�S�I�S� �T�A�S�K�S� �(�W�I�L�D�L�I�F�E�)� 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

�s�t�u�d�i�e�s�.� � � � � � � 

�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�U�s�e� �c�o�m�p�u�t�e�r�s� �a�n�d� �v�a�r�i�e�t�y� �o�f� �s�o�f�t�w�a�r�e�.� �8�4�.�7� �1�.�5�9� 

�C�o�l�l�e�c�t�,� �a�n�a�l�y�z�e� �a�n�d� �p�r�e�s�e�n�t�/�d�i�s�p�l�a�y� �f�i�e�l�d� �d�a�t�a�.� �6�6�.�6� �2�.�0�4� 

�D�e�v�e�l�o�p� �a�n�d� �m�a�i�n�t�a�i�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �o�t�h�e�r� �6�1�.�0� �2�.�1�6� 
�d�a�t�a�b�a�s�e�s�.� 

�D�e�s�i�g�n� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�m�a�n�a�g�e�m�e�n�t� �s�t�u�d�i�e�s�.� �4�9�.�5� �2�.�3�6� 

�D�e�v�e�l�o�p� �a�n�d� �c�o�n�s�t�r�u�c�t� �m�o�d�e�l�s�.� �4�0�.�2� �2�.�4�7� 

�R�e�v�i�e�w� �o�r� �c�r�i�t�i�q�u�e� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�m�a�n�a�g�e�m�e�n�t� �4�2�.�0� �2�.�5�7� � � 
� � 

�T�a�b�l�e� �X�V�I�I�I�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� �s�O�c�I�O�-� 
�E�C�O�N�O�M�I�C� �T�A�S�K�S� �(�W�I�L�D�L�I�F�E�)� 
� � 

� � 

� � 

� � 

� � 

� � 

� � � � � � � � 

�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�M�e�a�s�u�r�e� �o�r� �a�s�s�e�s�s� �p�u�b�l�i�c� �o�p�i�n�i�o�n�,� �n�e�e�d�s�,� �s�a�t�i�s�f�a�c�t�i�o�n� �5�0�.�2� �2�.�3�8� 
�l�e�v�e�l�s�,� �a�n�d� �k�n�o�w�l�e�d�g�e�.� 

�D�e�t�e�r�m�i�n�e� �t�h�e� �c�o�s�t�/�b�e�n�e�f�i�t� �o�f� �p�r�o�j�e�c�t�s� �a�n�d�/�o�r� �4�3�.�6� �2�.�5�1� 
�m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�.� 

�M�e�a�s�u�r�e� �o�r� �a�s�s�e�s�s� �v�a�l�u�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �w�i�l�d�l�i�f�e� �3�9�.�6� �2�.�6�0� 
�r�e�s�o�u�r�c�e�s�.� 

�E�s�t�i�m�a�t�e� �t�h�e� �d�e�m�a�n�d� �f�o�r� �w�i�l�d�l�i�f�e� �r�e�s�o�u�r�c�e�s�.� �3�4�.�6� �2�.�7�1� 

�P�l�a�n� �a�n�d�/�o�r� �m�a�n�a�g�e� �f�o�r� �p�u�b�l�i�c� �a�c�c�e�s�s�.� �2�9�.�5� �2�.�8�0� 

�M�e�a�s�u�r�e� �t�h�e� �u�s�e� �o�f� �w�i�l�d�l�i�f�e� �r�e�s�o�u�r�c�e�,� �i�.�e�.� �u�s�e�r� �d�a�y�s�.� �2�5�.�7� �2�.�9�4� � � � � 

�8�5



�T�a�b�l�e� �X�I�X�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� �N�O�N�-� 
�T�E�C�H�N�I�C�A�L� �T�A�S�K�S� �(�W�I�L�D�L�I�F�E�)� 
� � 

� � 

� � 

�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�C�o�n�d�u�c�t� �b�r�i�e�f�i�n�g�s� �o�r� �m�a�k�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �a�t� �v�a�r�i�o�u�s� �5�9�.�6� �2�.�2�8� 
�t�y�p�e�s� �o�f� �m�e�e�t�i�n�g�s�.� 

�D�e�v�e�l�o�p� �a�n�d� �a�d�m�i�n�i�s�t�e�r� �p�l�a�n�s� �o�f� �w�o�r�k� �(�i�.�e�.�,� �s�e�t�t�i�n�g� �5�5�.�4� �2�.�2�9� 
�g�o�a�l�s� �a�n�d� �o�b�j�e�c�t�i�v�e�s�,� �d�e�v�e�l�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� 
�i�m�p�l�e�m�e�n�t�i�n�g� �a�n�d� �e�v�a�l�u�a�t�i�n�g�.�)� 
� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�A�p�p�l�y� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �t�e�c�h�n�i�q�u�e�s�.� �5�7�.�7� �2�.�3�1� 

�M�a�n�a�g�e� �m�u�l�t�i�p�l�e� �p�r�i�o�r�i�t�i�e�s� �a�n�d� �a�s�s�e�s�s� �p�r�o�g�r�e�s�s�.� �5�5�.�5� �2�.�3�1� 

�N�e�t�w�o�r�k� �w�i�t�h� �o�t�h�e�r� �p�r�o�f�e�s�s�i�o�n�a�l�s� �a�n�d� �a�g�e�n�c�i�e�s�.� �5�6�.�3� �2�.�3�3� 

�R�e�s�o�l�v�e� �c�o�n�f�l�i�c�t� �a�t� �v�a�r�i�o�u�s� �l�e�v�e�l�s�.� �5�3�.�2� �2�.�3�4� 

�A�c�c�e�s�s� �c�u�r�r�e�n�t� �l�i�t�e�r�a�t�u�r�e� �t�o� �m�a�i�n�t�a�i�n� �t�e�c�h�n�i�c�a�l� �5�3�.�5� �2�.�3�7� 
�p�r�o�f�i�c�i�e�n�c�y�.� 

�W�o�r�k� �w�i�t�h� �m�a�s�s� �m�e�d�i�a� �(�i�.�e�.�,� �n�e�w�s�p�a�p�e�r�s�,� �r�a�d�i�o�,� �t�v�)�.� �5�2�.�7� �2�.�3�9� 

�P�a�c�k�a�g�e� �a�n�d� �p�r�o�m�o�t�e� �i�d�e�a�s� �a�n�d� �p�r�o�g�r�a�m�s�.� �5�1�.�1� �2�.�3�9� 

�P�a�r�t�i�c�i�p�a�t�e� �i�n� �v�a�r�i�o�u�s� �g�r�o�u�p� �p�r�o�c�e�s�s�e�s� �(�i�.�e�.�,� �d�e�c�i�s�i�o�n� �5�2�.�2� �2�.�4�1� 
�m�a�k�i�n�g�,� �t�e�a�m� �b�u�i�l�d�i�n�g�,� �i�n�t�e�r�d�i�s�c�i�p�l�i�n�a�r�y� �p�l�a�n�n�i�n�g�,� 
�w�o�r�k�i�n�g� �i�n� �a� �d�i�v�e�r�s�e� �w�o�r�k�p�l�a�c�e�)�.� 
� � 

� � 

� � 

� � 

� � 

�R�e�c�r�u�i�t�,� �i�n�t�e�r�v�i�e�w�,� �s�u�p�e�r�v�i�s�e�,� �m�e�n�t�o�r� �a�n�d� �e�v�a�l�u�a�t�e� �4�9�.�1� �2�.�4�1� 
�p�e�r�s�o�n�n�e�l�.� 

�L�i�a�i�s�o�n� �a�n�d� �c�o�o�r�d�i�n�a�t�e� �a�c�t�i�v�i�t�i�e�s� �w�i�t�h� �o�t�h�e�r� �a�g�e�n�c�i�e�s� �4�9�.�9� �2�.�4�2� 
�a�n�d� �v�a�r�i�o�u�s� �l�e�v�e�l�s� �o�f� �g�o�v�e�r�n�m�e�n�t�.� 

�P�r�e�p�a�r�e� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �a�n�d� �t�e�c�h�n�i�c�a�l� �r�e�p�o�r�t�s�,� �r�o�u�t�i�n�e� �4�9�.�1� �2�.�4�9� 
�c�o�r�r�e�s�p�o�n�d�e�n�c�e�.� 

�P�l�a�n�/�c�o�n�d�u�c�t� �v�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �p�r�o�g�r�a�m�s�.� �4�6�.�7� �2�.�5�1� 

�P�r�e�p�a�r�e� �a�n�d� �j�u�s�t�i�f�y� �b�u�d�g�e�t�(�s�)� �-� �p�r�o�j�e�c�t�i�n�g� �f�i�n�a�n�c�i�a�l� �4�2�.�5� �2�.�5�9� 
�a�n�d� �s�t�a�f�f�i�n�g� �n�e�e�d�s�.� 
� � 

�M�o�n�i�t�o�r� �t�r�e�n�d�s�,� �i�s�s�u�e�s�,� �a�n�d� �r�e�g�u�l�a�t�i�o�n�s� �(�i�.�e�.�,� �a�g�e�n�c�y� �3�7�.�0� �2�.�7�0� 
�p�o�l�i�c�i�e�s�,� �p�o�l�i�t�i�c�a�l� �d�e�v�e�l�o�p�m�e�n�t�s�,� �n�e�w� �l�a�w�s�.� 
� � 

�A�u�t�h�o�r� �p�o�p�u�l�a�r� �a�r�t�i�c�l�e�s� �f�o�r� �n�e�w�s�p�a�p�e�r� �a�n�d� �m�a�g�a�z�i�n�e�s�.� �3�4�.�8� �2�.�7�6� 
� � � � � � � � �P�r�e�p�a�r�e� �a�n�d�/�o�r� �a�d�m�i�n�i�s�t�e�r� �c�o�n�t�r�a�c�t�s�.� �2�5�.�8� �2�.�9�2� � � � 
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�T�a�s�k�s� �C�u�m�u�l�a�t�i�v�e� �M�e�a�n� 
�P�e�r�c�e�n�t� 

�M�a�n�a�g�e� �i�n�v�e�n�t�o�r�i�e�s� �o�f� �s�u�p�p�l�i�e�s� �a�n�d� �e�q�u�i�p�m�e�n�t�.� �1�6�.�8� �3�.�2�7� 

�M�a�n�a�g�e� �a�n�d� �m�a�i�n�t�a�i�n� �b�u�i�l�d�i�n�g�s�(�s�)� �a�n�d� �o�t�h�e�r� �f�a�c�i�l�i�t�i�e�s�.� �1�1�.�4� �3�.�3�7� 
� � 

�I�n� �e�x�a�m�i�n�i�n�g� �t�h�e� �d�a�t�a� �r�e�p�o�r�t�e�d�,� �t�w�e�n�t�y�-�e�i�g�h�t� �o�f� �t�h�e� 

�f�i�f�t�y�-�o�n�e� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �h�a�d� �m�e�a�n� �v�a�l�u�e�s� �b�e�t�w�e�e�n� �1�.�5�9� �a�n�d� 

�2�.�4�9�,� �i�n�d�i�c�a�t�i�n�g� �a� �H�i�g�h� �t�o� �M�e�d�i�u�m� �H�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n�.� �S�e�v�e�n� �o�f� �t�h�o�s�e� �i�d�e�n�t�i�f�i�e�d� �w�e�r�e� �p�o�p�u�l�a�t�i�o�n� �t�a�s�k�s�,� 

�e�l�e�v�e�n� �w�e�r�e� �h�a�b�i�t�a�t� �t�a�s�k�s�,� �f�o�u�r� �w�e�r�e� �i�m�p�a�c�t� �a�s�s�e�s�s�m�e�n�t� 

�t�a�s�k�s�,� �f�i�v�e� �w�e�r�e� �r�e�s�e�a�r�c�h�/�d�a�t�a� �c�o�l�l�e�c�t�i�o�n� �t�a�s�k�s�,� �a�n�d� �o�n�e� �w�a�s� 

�a� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �t�a�s�k�.� �O�v�e�r� �6�4�%� �o�f� �t�h�e� �t�a�s�k�s� �w�e�r�e� �i�n� �t�h�e� 

�c�a�t�e�g�o�r�i�e�s� �p�o�p�u�l�a�t�i�o�n� �a�n�d� �h�a�b�i�t�a�t�.� 

�O�f� �t�h�e� �m�e�a�n� �v�a�l�u�e�s� �f�o�r� �t�h�e� �t�e�n� �t�a�s�k�s� �w�i�t�h� �t�h�e� �h�i�g�h�e�s�t� 

�n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�,� �f�o�u�r� �a�r�e� �i�n� �s�u�b�-�c�a�t�e�g�o�r�y� 

�H�a�b�i�t�a�t�,� �t�h�r�e�e� �a�r�e� �i�n� �R�e�s�e�a�r�c�h�/�D�a�t�a� �C�o�l�l�e�c�t�i�o�n�,� �t�w�o� �i�n� 

�P�o�p�u�l�a�t�i�o�n�,� �a�n�d� �o�n�e� �i�n� �I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�.� �T�h�e� �t�a�s�k�s� �a�n�d� 

�a�s�s�o�c�i�a�t�e�d� �m�e�a�n� �v�a�l�u�e�s� �w�e�r�e�:� �u�s�e� �o�f� �c�o�m�p�u�t�e�r�s� �a�n�d� �v�a�r�i�e�t�y� �o�f� 

�s�o�f�t�w�a�r�e� �(�1�.�5�9�)�;� �m�a�k�e� �m�a�n�a�g�e�m�e�n�t� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �t�o� �e�n�h�a�n�c�e�,� 

�p�r�o�t�e�c�t�,� �o�r� �r�e�s�t�o�r�e� �h�a�b�i�t�a�t�s� �(�1�.�8�5�)�;� �d�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� 

�h�a�b�i�t�a�t ��s� �p�r�e�s�e�n�t� �a�n�d� �p�o�t�e�n�t�i�a�l� �c�a�p�a�b�i�l�i�t�i�e�s� �(�1�.�9�5�)�;� 

�c�o�l�l�e�c�t�,� �a�n�a�l�y�z�e� �a�n�d� �p�r�e�s�e�n�t�/�d�i�s�p�l�a�y� �f�i�e�l�d� �d�a�t�a� �(�2�.�0�4�)�;� 

�r�e�s�t�o�r�e� �o�r� �e�n�h�a�n�c�e� �h�a�b�i�t�a�t�s� �t�o� �m�e�e�t� �m�a�n�a�g�e�m�e�n�t� �o�b�j�e�c�t�i�v�e�s� 
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�(�2�.�0�4�)�;� �d�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �l�a�n�d� �m�a�n�a�g�e�m�e�n�t� �a�c�t�i�v�i�t�i�e�s� �(�2�.�1�)�;� �d�e�t�e�r�m�i�n�e� 

�f�a�c�t�o�r�s� �l�i�m�i�t�i�n�g� �w�i�l�d�l�i�f�e� �p�o�p�u�l�a�t�i�o�n�s� �(�2�.�1�)�;� �d�e�s�i�g�n� �a�n�d� 

�c�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �i�d�e�n�t�i�f�y� �a�n�d� �e�s�t�i�m�a�t�e� �w�i�l�d�l�i�f�e� 

�p�o�p�u�l�a�t�i�o�n�s� �a�n�d� �s�p�e�c�i�e�s� �d�i�v�e�r�s�i�t�y� �(�2�.�1�2�)�;� �d�e�t�e�r�m�i�n�e� �t�h�e� 

�c�u�m�u�l�a�t�i�v�e� �e�f�f�e�c�t�s� �o�f� �i�m�p�a�c�t�s� �u�p�o�n� �h�a�b�i�t�a�t�s�,� �p�o�p�u�l�a�t�i�o�n�s�,� �o�r� 

�e�c�o�s�y�s�t�e�m�s� �(�2�.�1�4�)�;� �a�n�d� �d�e�v�e�l�o�p� �a�n�d� �m�a�i�n�t�a�i�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� 

�a�n�d� �o�t�h�e�r� �d�a�t�a�b�a�s�e�s� �(�2�.�1�6�)�.� 

�O�f� �t�h�e� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �r�e�l�a�t�e�d� �t�o� �t�h�e� �t�w�e�n�t�y� 

�n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s�,� �t�h�i�r�t�e�e�n� �(�6�5�%�)� �h�a�d� �m�e�a�n� �v�a�l�u�e�s� �r�a�n�g�i�n�g� 

�f�r�o�m� �2�.�2�8� �t�o� �2�.�4�9� �(�a�v�e�r�a�g�e� �2�.�3�6�)�,� �t�h�e� �l�o�w� �s�i�d�e� �o�f� �a� �M�e�d�i�u�m� 

�H�i�g�h� �d�e�m�a�n�d� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�n� �t�h�o�s�e� �a�r�e�a�s�.� 

�N�o�n�e� �o�f� �t�h�e� �r�e�p�o�r�t�e�d� �m�e�a�n�s� �f�e�l�l� �i�n� �t�h�e� �r�a�n�g�e� �o�f� �1� �t�o� �1�.�7�5�,� 

�w�h�i�c�h� �w�o�u�l�d� �h�a�v�e� �i�n�d�i�c�a�t�e�d� �a� �H�i�g�h� �d�e�m�a�n�d� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t� �r�e�l�a�t�e�d� �t�o� �t�h�o�s�e� �t�a�s�k�s�.� 

�A�s� �w�i�t�h� �t�h�e� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s�,� �a� �m�o�r�e� �m�e�a�n�i�n�g�f�u�l� �w�a�y� 

�t�o� �d�e�t�e�r�m�i�n�e� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�a�l� �n�e�e�d�s� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� 

�w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �w�a�s� �t�o� �i�d�e�n�t�i�f�y� �t�a�s�k�s� �r�e�q�u�i�r�i�n�g� �a� �h�i�g�h� 

�p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� �a�n�d� �a� �h�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� 

�T�h�e� �s�a�m�e� �a�n�a�l�y�s�i�s� �w�a�s� �c�o�n�d�u�c�t�e�d� �f�o�r� �t�h�e� �w�i�l�d�l�i�f�e� �d�a�t�a� �a�s� 

�p�r�e�v�i�o�u�s�l�y� �r�e�p�o�r�t�e�d� �f�o�r� �t�h�e� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s�.� 

�8�8



�T�h�e� �c�r�i�t�i�c�a�l� �c�e�l�l� �i�n� �t�h�e� �d�a�t�a� �m�a�t�r�i�x� �i�s� �t�h�e� �H�I� �H�I� 

�c�e�l�l�,� �i�n�d�i�c�a�t�i�n�g� �t�h�a�t� �h�i�g�h� �l�e�v�e�l�s� �o�f� �p�r�o�f�i�c�i�e�n�c�y� �a�r�e� �n�e�e�d�e�d� 

�f�o�r� �t�h�e� �l�i�s�t�e�d� �t�a�s�k�,� �a�n�d� �a� �h�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n� �t�o� �d�e�v�e�l�o�p� �t�h�e� �s�k�i�l�l�s� �n�e�c�e�s�s�a�r�y� �t�o� �p�e�r�f�o�r�m� �t�h�a�t� 

�p�a�r�t�i�c�u�l�a�r� �t�a�s�k�.� �H�i�g�h� �a�n�d� �M�e�d�i�u�m� �H�i�g�h� �r�e�s�p�o�n�s�e�s� �w�e�r�e� 

�c�o�m�b�i�n�e�d� �t�o� �r�e�p�r�e�s�e�n�t� �t�h�e� �v�a�r�i�a�b�l�e� �H�I�.� �I�f� �4�0�%� �o�r� �m�o�r�e� �o�f� 

�t�h�e� �s�a�m�p�l�e� �p�o�p�u�l�a�t�i�o�n� �f�o�r� �a�n�y� �o�n�e� �t�a�s�k� �r�e�p�o�r�t�e�d� �a� �H�I� �H�I�,� 

�t�h�a�t� �t�a�s�k� �w�a�s� �l�i�s�t�e�d� �i�n� �T�a�b�l�e� �X�x�X�.� 

�T�a�s�k�s� �i�d�e�n�t�i�f�i�e�d� �r�e�q�u�i�r�i�n�g� �h�i�g�h� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� �a�n�d� 

�a� �h�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �h�a�v�e� �t�h�e� �m�o�s�t� �c�r�i�t�i�c�a�l� 

�n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �I�n� �l�o�o�k�i�n�g� �a�t� �f�r�e�q�u�e�n�c�i�e�s� 

�r�e�p�o�r�t�e�d� �b�y� �4�0�%� �o�r� �m�o�r�e� �o�f� �t�h�e� �p�o�p�u�l�a�t�i�o�n�,� �t�w�e�n�t�y�-�f�i�v�e� 

�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d�.� �F�i�v�e� �t�a�s�k�s� �i�d�e�n�t�i�f�i�e�d� �i�n� 

�T�a�b�l�e� �X�I�I�I� �-� �T�a�b�l�e� �X�V�I�I�I� �w�e�r�e� �n�o�t� �i�d�e�n�t�i�f�i�e�d� �u�s�i�n�g� �t�h�i�s� �t�y�p�e� 

�o�f� �a�n�a�l�y�s�i�s�.� �H�o�w�e�v�e�r�,� �t�w�o� �n�e�w� �t�a�s�k�s� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d�.� �O�n�e� 

�r�e�a�s�o�n� �f�o�r� �t�h�i�s� �d�i�s�c�r�e�p�a�n�c�y� �i�s� �t�h�e� �r�e�p�o�r�t�i�n�g� �o�f� �c�r�o�s�s�-� 

�t�a�b�u�l�a�t�e�d� �v�a�l�u�e�s� �g�r�e�a�t�e�r� �t�h�a�n� �4�0�%�.� �A�n�o�t�h�e�r� �f�a�c�t�o�r� �i�s� �t�h�a�t� �a� 

�w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t� �c�o�u�l�d� �i�d�e�n�t�i�f�y� �a� �t�a�s�k� �t�h�a�t� �d�i�d� �n�o�t� 

�r�e�q�u�i�r�e� �a� �h�i�g�h� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� �i�n� �t�h�e�i�r� �j�o�b�,� �B�U�T� �t�h�e�y� �h�a�d� 

�a� �s�t�r�o�n�g� �i�n�t�e�r�e�s�t� �i�n� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �i�n� �t�h�a�t� �a�r�e�a�.� �A�s� 

�a� �r�e�s�u�l�t�,� �a� �h�i�g�h� �m�e�a�n� �v�a�l�u�e� �c�o�u�l�d� �b�e� �r�e�p�o�r�t�e�d� �f�o�r� �t�h�a�t� �t�a�s�k�,� 

�b�u�t� �i�t� �w�o�u�l�d� �s�h�o�w� �u�p� �a�s� �a� �H�I� �H�I� �w�h�e�n� �c�r�o�s�s�-�t�a�b�u�l�a�t�e�d�.� 

�8�9



�T�A�B�L�E� �X�X�.� �W�I�L�D�L�I�F�E� �T�A�S�K�S� �R�E�Q�U�I�R�I�N�G� �H�I�G�H� �P�R�O�F�I�C�I�E�N�C�Y� �L�E�V�E�L�S� 
�A�N�D� �H�A�V�I�N�G� �A� �H�I�G�H� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N�.� �-� 

�P�o�p�u�l�a�t�i�o�n�s� �P�e�r�c�e�n�t� 

�D�e�s�i�g�n� �a�n�d�/�o�r� �c�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �i�d�e�n�t�i�f�y� �a�n�d� �e�s�t�i�m�a�t�e� �w�i�l�d�l�i�f�e� �6�4�.�7�1� 
�p�o�p�u�l�a�t�i�o�n�s� �a�n�d� �s�p�e�c�i�e�s� �d�i�v�e�r�s�i�t�y�.� 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

� � 

�D�e�t�e�r�m�i�n�e� �f�a�c�t�o�r�s� �l�i�m�i�t�i�n�g� �w�i�l�d�l�i�f�e� �p�o�p�u�l�a�t�i�o�n�s�.� �6�4�.�5�6� 

�M�o�n�i�t�o�r� �a�n�d�/�o�r� �r�e�c�o�m�m�e�n�d� �h�a�r�v�e�s�t� �r�e�g�u�l�a�t�i�o�n�s�.� �5�4�.�4�2� 

�M�o�n�i�t�o�r� �l�o�n�g� �t�e�r�m� �t�r�e�n�d�s� �i�n� �p�o�p�u�l�a�t�i�o�n�s�.� �5�2�.�4� 

�C�o�l�l�e�c�t� �a�n�d� �a�n�a�l�y�z�e� �p�o�p�u�l�a�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �i�.�e�.� �a�g�e�,� �s�e�x�,� �5�0�.�7�2� 
�s�u�r�v�i�v�a�l�.� 

�D�e�t�e�r�m�i�n�e� �w�i�l�d�l�i�f�e� �p�o�p�u�l�a�t�i�o�n�-�h�a�b�i�t�a�t� �i�n�t�e�r�a�c�t�i�o�n�s� �a�n�d� �u�s�a�g�e� �(�i�.�e�.� �4�6�.�7�4� 
�t�e�r�r�i�t�o�r�y�,� �h�o�m�e� �r�a�n�g�e�)�.� 

�D�e�t�e�r�m�i�n�e� �v�i�a�b�l�e� �p�o�p�u�l�a�t�i�o�n� �l�e�v�e�l�s� �f�o�r� �t�e�r�r�e�s�t�r�i�a�l� �s�p�e�c�i�e�s�.� �4�4�.�1�1� 

�C�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d�/�o�r� �m�o�v�e�m�e�n�t� �4�2�.�9� 
�o�f� �t�e�r�r�e�s�t�r�i�a�l� �s�p�e�c�i�e�s�.� 

�A�s�s�e�m�b�l�e� �l�i�f�e� �h�i�s�t�o�r�y� �d�a�t�a� �a�n�d� �h�a�b�i�t�a�t� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �t�e�r�r�e�s�t�r�i�a�l� �4�1�.�2� 
�s�p�e�c�i�e�s�.� 

�H�a�b�i�t�a�t� 

�M�a�k�e� �m�a�n�a�g�e�m�e�n�t� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �t�o� �e�n�h�a�n�c�e�,� �p�r�o�t�e�c�t�,� �o�r� 
�r�e�s�t�o�r�e� �h�a�b�i�t�a�t�s�.� �7�3�.�0�8� 

�D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t ��s� �p�r�e�s�e�n�t� �a�n�d� �p�o�t�e�n�t�i�a�l� �7�0�.�6�3� 
�c�a�p�a�b�i�l�i�t�i�e�s�.� 

�R�e�s�t�o�r�e� �o�r� �e�n�h�a�n�c�e� �h�a�b�i�t�a�t�s� �t�o� �m�e�e�t� �m�a�n�a�g�e�m�e�n�t� �o�b�j�e�c�t�i�v�e�s�.� �6�1�.�9�7� 

�D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �l�a�n�d� �6�1�.�6�6� 
�m�a�n�a�g�e�m�e�n�t� �a�c�t�i�v�i�t�i�e�s�.� 
� � 

�D�e�v�e�l�o�p� �s�t�r�a�t�e�g�i�e�s� �t�o� �m�i�t�i�g�a�t�e� �h�a�b�i�t�a�t� �l�o�s�s�.� �5�3�.�6�9� 
� � 

�P�l�a�n� �f�o�r� �a�n�d� �m�a�n�a�g�e� �h�a�b�i�t�a�t� �t�o� �m�a�i�n�t�a�i�n� �v�i�a�b�l�e� �p�o�p�u�l�a�t�i�o�n�s� �(�T�&�E� �5�0�.�0�9� 
�r�e�c�o�v�e�r�y� �p�l�a�n�s�)�.� � � � � � � � � 

�9�0



� � 

� � 

� � 

�I�d�e�n�t�i�f�y� �p�l�a�n�t� �s�p�e�c�i�e�s� �a�n�d� �c�o�m�m�u�n�i�t�i�e�s�.� �4�9�.�6� 

�M�o�n�i�t�o�r� �p�r�o�j�e�c�t�s� �(�i�.�e�.�,� �h�a�b�i�t�a�t� �i�m�p�r�o�v�e�m�e�n�t�s�)� �f�o�r� �p�r�e�s�c�r�i�b�e�d� �4�8�.�6�8� 
�i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� �d�e�s�i�r�e�d� �c�h�a�n�g�e�.� 

�I�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �w�i�l�d�l�i�f�e� �h�a�b�i�t�a�t�s�.� �4�5�.�2�2� �|� � � 
� � 

�I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�s� 

� � 

�a�l�t�e�r�n�a�t�i�v�e�s�.� 

�D�e�t�e�r�m�i�n�e� �t�h�e� �c�u�m�u�l�a�t�i�v�e� �e�f�f�e�c�t�s� �o�f� �i�m�p�a�c�t�s� �u�p�o�n� �h�a�b�i�t�a�t�s�,� �5�2�.�3�2� 
�p�o�p�u�l�a�t�i�o�n�s� �o�r� �e�c�o�s�y�s�t�e�m�s�.� 

�U�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �r�e�s�p�o�n�s�e�s� �o�f� �p�o�p�u�l�a�t�i�o�n�s� �t�o� �m�a�n�a�g�e�m�e�n�t� �4�4�.�4�7� 

� � 

�R�e�s�e�a�r�c�h�,� �D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �a�n�d� �A�n�a�l�y�s�i�s� 

� � 

� � 

� � 

�U�s�e� �c�o�m�p�u�t�e�r�s� �a�n�d� �v�a�r�i�e�t�y� �o�f� �s�o�f�t�w�a�r�e�.� �7�3�.�6�5� 

�C�o�l�l�e�c�t�,� �a�n�a�l�y�z�e� �a�n�d� �p�r�e�s�e�n�t�/�d�i�s�p�l�a�y� �f�i�e�l�d� �d�a�t�a�.� �6�2�.�3�0� 

�D�e�v�e�l�o�p� �a�n�d� �m�a�i�n�t�a�i�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �o�t�h�e�r� �d�a�t�a�b�a�s�e�s�.� �5�7�.�0�5� 

�D�e�s�i�g�n� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�m�a�n�a�g�e�m�e�n�t� �s�t�u�d�i�e�s�.� �4�7�.�5�2� 
� � 

�S�o�c�i�o�-�E�c�o�n�o�m�i�c� 
�S�S�S� �a�S� 

� � 

� � 

� � 

� � 

� � 

� � 

� � � � �c�o�r�r�e�s�p�o�n�d�e�n�c�e�.� � � 
�M�e�a�s�u�r�e� �o�r� �a�s�s�e�s�s� �p�u�b�l�i�c� �o�p�i�n�i�o�n�,� �n�e�e�d�s�,� �s�a�t�i�s�f�a�c�t�i�o�n� �l�e�v�e�l�s�,� �a�n�d� �4�5�.�4�7� 
�k�n�o�w�l�e�d�g�e�.� 

�N�o�n�-�T�e�c�h�n�i�c�a�l� �T�a�s�k�s� 

�M�a�n�a�g�e� �m�u�l�t�i�p�l�e� �p�r�i�o�r�i�t�i�e�s� �a�n�d� �a�s�s�e�s�s� �p�r�o�g�r�e�s�s�.� �5�4�.�6� 

�C�o�n�d�u�c�t� �b�r�i�e�f�i�n�g�s� �o�r� �m�a�k�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �a�t� �v�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �5�2�.�6� 
�m�e�e�t�i�n�g�s�.� 

�N�e�t�w�o�r�k� �w�i�t�h� �o�t�h�e�r� �p�r�o�f�e�s�s�i�o�n�a�l�s� �a�n�d� �a�g�e�n�c�i�e�s�.� �5�2�.�5� 

�D�e�v�e�l�o�p� �a�n�d� �a�d�m�i�n�i�s�t�e�r� �p�l�a�n�s� �o�f� �w�o�r�k� �(�i�.�e�.�,� �s�e�t�t�i�n�g� �g�o�a�l�s� �a�n�d� �5�0�.�9� 
�o�b�j�e�c�t�i�v�e�s�,� �d�e�v�e�l�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� �i�m�p�l�e�m�e�n�t�i�n�g� �a�n�d� �e�v�a�l�u�a�t�i�n�g�.� 

�A�p�p�l�y� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �t�e�c�h�n�i�q�u�e�s�.� �5�0�.�6� 

�P�r�e�p�a�r�e� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �a�n�d� �t�e�c�h�n�i�c�a�l� �r�e�p�o�r�t�s�,� �r�o�u�t�i�n�e� �4�8�.�4� � � � � 

�9�1



� � 

�L�i�a�i�s�o�n� �a�n�d� �c�o�o�r�d�i�n�a�t�e� �a�c�t�i�v�i�t�i�e�s� �w�i�t�h� �o�t�h�e�r� �a�g�e�n�c�i�e�s� �a�n�d� �v�a�r�i�o�u�s� �4�8�.�2� 
�l�e�v�e�l�s� �o�f� �g�o�v�e�r�n�m�e�n�t�.� 
� � 

�R�e�s�o�l�v�e� �c�o�n�f�l�i�c�t� �a�t� �v�a�r�i�o�u�s� �l�e�v�e�l�s�.� �4�7�.�5� 
� � 

�P�a�r�t�i�c�i�p�a�t�e� �i�n� �v�a�r�i�o�u�s� �g�r�o�u�p� �p�r�o�c�e�s�s�e�s� �(�i�.�e�.�,� �d�e�c�i�s�i�o�n� �m�a�k�i�n�g�,� �4�5�.�9� 
�t�e�a�m� �b�u�i�l�d�i�n�g�,� �i�n�t�e�r�d�i�s�c�i�p�l�i�n�a�r�y� �p�l�a�n�n�i�n�g�,� �w�o�r�k�i�n�g� �i�n� �a� �d�i�v�e�r�s�e� 
�w�o�r�k�p�l�a�c�e�.�)� 
� � 

� � 

� � 

� � � � � � 
�P�a�c�k�a�g�e� �a�n�d� �p�r�o�m�o�t�e� �i�d�e�a�s� �a�n�d� �p�r�o�g�r�a�m�s�.� �.� �4�4�.�8� 

�A�c�c�e�s�s� �c�u�r�r�e�n�t� �l�i�t�e�r�a�t�u�r�e� �t�o� �m�a�i�n�t�a�i�n� �t�e�c�h�n�i�c�a�l� �p�r�o�f�i�c�i�e�n�c�y�.� �4�3�.�8� 

�R�e�c�r�u�i�t�,� �i�n�t�e�r�v�i�e�w�,� �s�u�p�e�r�v�i�s�e�,� �m�e�n�t�o�r� �a�n�d� �e�v�a�l�u�a�t�e� �p�e�r�s�o�n�n�e�l�.� �4�3�.�3� 

�W�o�r�k� �w�i�t�h� �m�a�s�s� �m�e�d�i�a� �(�i�.�e�.�,� �n�e�w�s�p�a�p�e�r�s�,� �r�a�d�i�o�,� �t�v�)�.� �4�1�.�4� � � � � 
�T�h�e� �f�i�v�e� �t�a�s�k�s� �d�r�o�p�p�e�d� �w�e�r�e�:� �H�a�b�i�t�a�t� �-� �u�s�e� �h�a�b�i�t�a�t� 

�m�o�d�e�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �a�n�d� �t�o� �d�e�v�e�l�o�p� 

�c�o�n�s�e�r�v�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�;� �i�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �w�i�l�d�l�i�f�e� 

�h�a�b�i�t�a�t�s�;� �I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�s� �-� �c�o�n�d�u�c�t� �o�r� �e�v�a�l�u�a�t�e� 

�e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�a�l�y�s�i�s� �o�r� �b�i�o�l�o�g�i�c�a�l� �a�s�s�e�s�s�m�e�n�t�;� �u�s�e� �m�o�d�e�l�s� 

�t�o� �p�r�e�d�i�c�t� �o�u�t�c�o�m�e�s� �o�f� �h�a�b�i�t�a�t� �m�o�d�i�f�i�c�a�t�i�o�n�s�;� �a�n�d� 

�R�e�s�e�a�r�c�h�/�D�a�t�a� �C�o�l�l�e�c�t�i�o�n�/�A�n�a�l�y�s�i�s� �-� �d�e�v�e�l�o�p� �a�n�d� �c�o�n�s�t�r�u�c�t� 

�m�o�d�e�l�s�.� 

�T�w�o� �n�e�w� �t�a�s�k�s� �a�d�d�e�d� �w�e�r�e� �i�n� �P�o�p�u�l�a�t�i�o�n�s�:� �c�o�n�d�u�c�t� 

�s�u�r�v�e�y�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d�/�o�r� �m�o�v�e�m�e�n�t� �o�f� 

�t�e�r�r�e�s�t�r�i�a�l� �s�p�e�c�i�e�s�;� �a�n�d� �a�s�s�e�m�b�l�e� �l�i�f�e� �h�i�s�t�o�r�y� �d�a�t�a� �a�n�d� 

�h�a�b�i�t�a�t� �r�e�q�u�i�r�e�m�e�n�t�s� �o�f� �t�e�r�r�e�s�t�r�i�a�l� �s�p�e�c�i�e�s�.� 

�9�2



�O�f� �t�h�e� �t�o�p� �t�e�n� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �r�e�q�u�i�r�i�n�g� �a� �h�i�g�h� 

�p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� �a�n�d� �h�a�v�i�n�g� �a� �h�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n�,� �f�o�u�r� �w�e�r�e� �i�n� �t�h�e� �c�a�t�e�g�o�r�y� �H�a�b�i�t�a�t�,� �t�h�r�e�e� �i�n� 

�c�a�t�e�g�o�r�y� �P�o�p�u�l�a�t�i�o�n�s�,� �a�n�d� �t�h�r�e�e� �i�n� �t�h�e� �R�e�s�e�a�r�c�h�,� �D�a�t�a� 

�C�o�l�l�e�c�t�i�o�n�/�A�n�a�l�y�s�i�s� �c�a�t�e�g�o�r�y�.� �T�h�e�y� �a�r�e� �s�u�m�m�a�r�i�z�e�d� �i�n� �T�a�b�l�e� 

�X�X�T�I�.� 

�T�a�b�l�e� �X�X�I�.� �T�O�P� �T�E�N�.�.�.�W�I�L�D�L�I�F�E� �T�E�C�H�N�I�C�A�L� �T�A�S�K�S� �I�D�E�N�T�I�F�I�E�D� 
�R�E�Q�U�I�R�I�N�G� �H�I�G�H� �P�R�O�F�I�C�I�E�N�C�Y� �L�E�V�E�L�S� �A�N�D� �H�I�G�H� �N�E�E�D� �F�O�R� 
�C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N�.� 
� � 

� � 

� � 

�T�a�s�k� �C�u�m�u�l�a�t�i�v�e� 
�P�e�r�c�e�n�t� 

�U�s�e� �c�o�m�p�u�t�e�r�s� �a�n�d� �a� �v�a�r�i�e�t�y� �o�f� �s�o�f�t�w�a�r�e�.� �7�3�.�6�5� 

�M�a�k�e� �m�a�n�a�g�e�m�e�n�t� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �t�o� �e�n�h�a�n�c�e�,� �7�3�.�0�8� 
�p�r�o�t�e�c�t�,� �o�r� �r�e�s�t�o�r�e� �h�a�b�i�t�a�t�s�.� 
� � 

�D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t ��s� �p�r�e�s�e�n�t� �a�n�d� �7�0�.�6�3� 
�p�o�t�e�n�t�i�a�l� �c�a�p�a�b�i�l�i�t�i�e�s�.� 
� � 

�D�e�s�i�g�n� �a�n�d�/�o�r� �c�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �i�d�e�n�t�i�f�y� �6�4�.�7�1� 
�a�n�d� �e�s�t�i�m�a�t�e� �w�i�l�d�l�i�f�e� �p�o�p�u�l�a�t�i�o�n�s� �a�n�d� 
�s�p�e�c�i�e�s� �d�i�v�e�r�s�i�t�y�.� 
� � 

� � 

� � 

� � 

� � 

� � 

�D�e�t�e�r�m�i�n�e� �f�a�c�t�o�r�s� �l�i�m�i�t�i�n�g� �w�i�l�d�l�i�f�e� �6�4�.�5�6� 
�p�o�p�u�l�a�t�i�o�n�s�.� 

�C�o�l�l�e�c�t�,� �a�n�a�l�y�z�e� �a�n�d� �p�r�e�s�e�n�t�/�d�i�s�p�l�a�y� �f�i�e�l�d� �6�2�.�3�0� 
�d�a�t�a�.� 

�R�e�s�t�o�r�e� �o�r� �e�n�h�a�n�c�e� �h�a�b�i�t�a�t�s� �t�o� �m�e�e�t� �6�1�.�9�7� 
�m�a�n�a�g�e�m�e�n�t� �o�b�j�e�c�t�i�v�e�s� 

�D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t� �r�e�l�a�t�i�o�n�s�h�i�p�s� �6�1�.�6�6� 
�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �l�a�n�d� �m�a�n�a�g�e�m�e�n�t� �a�c�t�i�v�i�t�i�e�s�.� 

�D�e�v�e�l�o�p� �a�n�d� �m�a�i�n�t�a�i�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �o�t�h�e�r� �5�7�.�0�5� 
�d�a�t�a�b�a�s�e�s�.� 

�M�o�n�i�t�o�r� �a�n�d�/�o�r� �r�e�c�o�m�m�e�n�d� �h�a�r�v�e�s�t� �5�4�.�4�2� 
�r�e�g�u�l�a�t�i�o�n�s�.� � � � � � � � � 
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�T�h�e� �s�a�m�e� �t�h�i�r�t�e�e�n� �n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �r�e�p�o�r�t�e�d� �a�s� 

�h�a�v�i�n�g� �a� �M�e�d�i�u�m� �H�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �w�e�r�e� �a�l�s�o� 

�i�d�e�n�t�i�f�i�e�d� �i�n� �t�h�e� �c�r�o�s�s�-�t�a�b�u�l�a�t�e�d� �a�n�a�l�y�s�i�s�,� �w�i�t�h� �t�h�e� �p�e�r�c�e�n�t� 

�f�r�e�q�u�e�n�c�y� �o�f� �r�e�s�p�o�n�s�e�s� �r�a�n�g�i�n�g� �f�r�o�m� �4�1�.�4�%� �t�o� �5�4�.�6�%� �(�a�v�e�r�a�g�e� 

�4�8�%�)� �o�f� �t�h�e� �s�t�u�d�y� �p�o�p�u�l�a�t�i�o�n�.� �T�h�e�s�e� �d�a�t�a� �f�e�l�l� �i�n� �b�e�t�w�e�e�n� 

�n�e�u�t�r�a�l� �a�n�d� �t�h�e� �l�o�w� �r�a�n�g�e� �o�f� �a� �M�e�d�i�u�m� �H�i�g�h� �n�e�e�d� �f�o�r� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �i�n� �t�h�e�s�e� �a�r�e�a�s�.� 

�N�i�n�e�t�e�e�n� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �w�e�r�e� �r�e�p�o�r�t�e�d� �b�y� �a�t� �l�e�a�s�t� �1�0�%� 

�o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �a�s� �h�a�v�i�n�g� �l�o�w� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� 

�r�e�q�u�i�r�e�m�e�n�t�s� �i�n� �t�h�e�i�r� �j�o�b�s�,� �b�u�t� �a� �h�i�g�h� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n�.� �T�h�e� �d�a�t�a� �g�e�n�e�r�a�t�e�d� �i�n� �t�h�e� �L�O� �H�I� �c�e�l�l�s� �w�e�r�e� 

�r�e�p�o�r�t�e�d� �i�n� �T�a�b�l�e� �X�X�I�I�.� �S�e�v�e�n� �o�f� �t�h�o�s�e� �t�a�s�k�s� �w�e�r�e� �i�n� �t�h�e� 

�c�a�t�e�g�o�r�y� �H�a�b�i�t�a�t�,� �f�o�u�r� �i�n� �I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�,� �t�h�r�e�e� �i�n� �S�o�c�i�o�-� 

�E�c�o�n�o�m�i�c�,� �t�w�o� �i�n� �P�o�p�u�l�a�t�i�o�n� �a�n�d� �t�w�o� �i�n� �R�e�s�e�a�r�c�h�,� �D�a�t�a� 

�C�o�l�l�e�c�t�i�o�n� �a�n�d� �A�n�a�l�y�s�i�s�.� 

�O�f� �t�h�e� �a�b�o�v�e� �n�i�n�e�t�e�e�n� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s�,� �t�h�r�e�e� �w�e�r�e� 

�r�e�p�o�r�t�e�d� �b�y� �o�v�e�r� �2�0�%� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �a�n�d� �r�e�l�a�t�e�d� �t�o� 

�m�o�d�e�l�i�n�g�.� �T�h�e�y� �w�e�r�e�:� �u�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �o�u�t�c�o�m�e�s� �o�f� 

�h�a�b�i�t�a�t� �m�o�d�i�f�i�c�a�t�i�o�n�,� �u�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �r�e�s�p�o�n�s�e�s� �o�f� 

�p�o�p�u�l�a�t�i�o�n�s� �t�o� �m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�,� �a�n�d� �u�s�e� �h�a�b�i�t�a�t� 

�m�o�d�e�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �a�n�d� �t�o� �d�e�v�e�l�o�p� 

�c�o�n�s�e�r�v�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�.� �T�h�r�e�e� �o�t�h�e�r� �t�a�s�k�s� �w�e�r�e� �r�e�p�o�r�t�e�d� �b�y� 

�o�v�e�r� �1�7�%� �o�f� �t�h�e� �r�e�s�p�o�n�d�e�n�t�s� �a�n�d� �i�n�c�l�u�d�e�d�:� �i�n�v�e�n�t�o�r�y� �a�n�d� �m�a�p� 
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�l�a�n�d�s�c�a�p�e�s� �a�t� �e�c�o�s�y�s�t�e�m� �l�e�v�e�l�,� �m�o�n�i�t�o�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� 

�c�o�n�t�a�m�i�n�a�n�t�s�,� �a�n�d� �d�e�v�e�l�o�p� �a�n�d� �c�o�n�s�t�r�u�c�t� �m�o�d�e�l�s�.� 

�T�a�b�l�e� �X�X�I�I�.� �W�I�L�D�L�I�F�E� �T�E�C�H�N�I�C�A�L� �T�A�S�K�S� �R�E�Q�U�I�R�I�N�G� �A� �L�O�W� 
�P�R�O�F�I�C�I�E�N�C�Y� �L�E�V�E�L� �A�N�D� �H�A�V�I�N�G� �A� �H�I�G�H� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� 
�E�D�U�C�A�T�I�O�N�.� 
� � 

� � 

� � 

�P�o�p�u�l�a�t�i�o�n� �C�u�m�u�l�a�t�i�v�e� �P�e�r�c�e�n�t� 
�e�e� 

�C�o�l�l�e�c�t� �p�a�t�h�o�l�o�g�i�c�a�l� �m�a�t�e�r�i�a�l� �f�o�r� �a�n�a�l�y�s�i�s� �o�f� �d�i�s�e�a�s�e� �1�5�.�1� 
�o�r� �h�e�a�l�t�h�.� 

�D�e�t�e�r�m�i�n�e� �v�i�a�b�l�e� �p�o�p�u�l�a�t�i�o�n� �l�e�v�e�l�s� �f�o�r� �t�e�r�r�e�s�t�r�i�a�l� �1�0�.�3� 
�s�p�e�c�i�e�s�.� 

� � 
� � 

�H�a�b�i�t�a�t� 

�U�s�e� �h�a�b�i�t�a�t� �m�o�d�e�l�s� �t�o� �d�e�t�e�r�m�i�n�e� �c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �2�2�.�3� 
�a�n�d� �t�o� �d�e�v�e�l�o�p� �c�o�n�s�e�r�v�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�.� 
� � 

� � 

� � 

� � 

� � 

� � 

�I�n�v�e�n�t�o�r�y� �a�n�d�/�o�r� �m�a�p� �l�a�n�d�s�c�a�p�e�s� �a�t� �e�c�o�s�y�s�t�e�m� �1�7�.�7� 
�l�e�v�e�l�.� 

�M�o�n�i�t�o�r� �e�n�v�i�r�o�n�m�e�n�t�a�l� �c�o�n�t�a�m�i�n�a�n�t�s�.� �1�7�.�4� 

�I�d�e�n�t�i�f�y� �p�l�a�n�t� �s�p�e�c�i�e�s� �a�n�d� �c�o�m�m�u�n�i�t�i�e�s�.� �1�2�.�5� 

�A�n�a�l�y�z�e� �l�a�n�d�s�c�a�p�e�s� �t�o� �p�r�e�d�i�c�t� �f�u�t�u�r�e� �c�o�n�d�i�t�i�o�n�s�.� �1�2�.�3� 

�D�e�v�e�l�o�p� �s�t�r�a�t�e�g�i�e�s� �t�o� �m�i�t�i�g�a�t�e� �h�a�b�i�t�a�t� �l�o�s�s�.� �1�2�.�0� 

�P�l�a�n� �f�o�r� �a�n�d� �m�a�n�a�g�e� �h�a�b�i�t�a�t� �t�o� �m�a�i�n�t�a�i�n� �v�i�a�b�l�e� �1�0�.�5� � � �p�o�p�u�l�a�t�i�o�n�s� �(�T�&�E� �r�e�c�o�v�e�r�y� �p�l�a�n�s�)�.� 

�I�n�t�r�o�d�u�c�t�i�o�n�s�/�S�t�o�c�k�i�n�g� �|� 

�E�v�a�l�u�a�t�e� �g�e�n�e�t�i�c� �i�m�p�a�c�t�s� �o�f� �s�t�o�c�k�i�n�g�,� �1�1�.�5� 
�r�e�i�n�t�r�o�d�u�c�t�i�o�n�.� 

� � 

� � 

�I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�s� 

� � 

� � 

�U�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �o�u�t�c�o�m�e�s� �o�f� �h�a�b�i�t�a�t� �2�3�.�9� 
�m�o�d�i�f�i�c�a�t�i�o�n�s�.� 

�U�s�e� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �r�e�s�p�o�n�s�e�s� �o�f� �p�o�p�u�l�a�t�i�o�n�s� �t�o� �2�2�.�5� � � � � � � �m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�.� 
� 



� � 

�D�e�t�e�r�m�i�n�e� �t�h�e� �c�u�m�u�l�a�t�i�v�e� �e�f�f�e�c�t�s� �o�f� �i�m�p�a�c�t�s� �u�p�o�n� �1�5�.�1� 
�h�a�b�i�t�a�t�s�,� �p�o�p�u�l�a�t�i�o�n�s� �o�r� �e�c�o�s�y�s�t�e�m�s�.� 
� � 

�C�o�n�d�u�c�t� �o�r� �e�v�a�l�u�a�t�e� �e�n�v�i�r�o�n�m�e�n�t�a�l� �a�n�a�l�y�s�i�s� �o�r� �1�1�.�4� 
�b�i�o�l�o�g�i�c�a�l� �a�s�s�e�s�s�m�e�n�t�.� 
� � � � �R�e�s�e�a�r�c�h�,� �D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �a�n�d� �A�n�a�l�y�s�i�s� 

�D�e�v�e�l�o�p� �a�n�d� �c�o�n�s�t�r�u�c�t� �m�o�d�e�l�s�.� �1�7�.�2� 

�U�s�e� �c�o�m�p�u�t�e�r�s� �a�n�d� �v�a�r�i�e�t�y� �o�f� �s�o�f�t�w�a�r�e�.� �1�3�.�5� �|� 

�S�o�c�i�o�-�E�c�o�n�o�m�i�c� �|� �|� 

� � � � 

� � � � 

� � 

� � 

�M�e�a�s�u�r�e� �o�r� �a�s�s�e�s�s� �v�a�l�u�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �w�i�l�d�l�i�f�e� �1�1�.�6� 
�r�e�s�o�u�r�c�e�s�.� 

�D�e�t�e�r�m�i�n�e� �t�h�e� �c�o�s�t�/�b�e�n�e�f�i�t� �o�f� �p�r�o�j�e�c�t�s� �a�n�d�/�o�r� �1�1�.�4� 
�m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�.� 
� � 

�M�e�a�s�u�r�e� �o�r� �a�s�s�e�s�s� �p�u�b�l�i�c� �o�p�i�n�i�o�n�,� �n�e�e�d�s�,� �1�0� 
�s�a�t�i�s�f�a�c�t�i�o�n� �l�e�v�e�l�s�,� �a�n�d� �k�n�o�w�l�e�d�g�e�.� � � � � � � 
� � 

�A�n�a�l�y�s�i�s� �o�f� �t�h�e� �d�a�t�a� �s�h�o�w�e�d� �n�o� �s�i�g�n�i�f�i�c�a�n�t� �c�o�r�r�e�l�a�t�i�o�n�s� 

�b�e�t�w�e�e�n� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �o�f� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� 

�a�n�d� �t�h�e�i�r� �y�e�a�r�s� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t� �(�R�h�o� �<� �0�.�1�1�4�)�,� 

�u�n�d�e�r�g�r�a�d�u�a�t�e� �c�u�r�r�i�c�u�l�u�m� �(�R�h�o� �<� �0�.�0�9�5�)�,� �g�r�a�d�u�a�t�e� �c�u�r�r�i�c�u�l�u�m� 

�(�R�h�o� �<� �0�.�1�1�8�)�,� �h�i�g�h�e�s�t� �e�d�u�c�a�t�i�o�n� �l�e�v�e�l� �a�t�t�a�i�n�e�d� �R�h�o� 

�<� �0�.�1�7�7�)�,� �o�r� �r�e�g�i�o�n� �e�m�p�l�o�y�e�d� �(�R�h�o� �<� �0�.�1�9�3�)�.� 

�T�h�e� �c�r�o�s�s�-�t�a�b�u�l�a�t�e�d� �a�n�a�l�y�s�i�s� �w�a�s� �u�s�e�d� �t�o� �e�x�a�m�i�n�e� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �o�f� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �b�y� �s�p�e�c�i�f�i�c� 

�j�o�b� �t�i�t�l�e�s�.� �I�n� �o�r�d�e�r� �t�o� �g�a�i�n� �a�d�e�q�u�a�t�e� �s�a�m�p�l�e� �a�n�a�l�y�s�i�s�,� �b�o�t�h� 

�t�i�t�l�e�s� �o�f� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t� �(�s�p�e�c�i�f�i�c� �a�r�e�a� �a�n�d� �r�e�g�i�o�n�a�l�)� 

�w�e�r�e� �c�o�m�b�i�n�e�d� �w�i�t�h� �g�a�m�e� �b�i�o�l�o�g�i�s�t�s� �i�n�t�o� �a� �s�i�n�g�l�e� �p�o�s�i�t�i�o�n� 
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�c�a�l�l�e�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�.� �T�h�e� �o�t�h�e�r� �t�h�r�e�e� �p�o�s�i�t�i�o�n�s� 

�i�n�c�l�u�d�e�d� �i�n� �t�h�e� �a�n�a�l�y�s�i�s� �w�e�r�e� �r�e�s�e�a�r�c�h� �b�i�o�l�o�g�i�s�t�,� 

�s�u�p�e�r�v�i�s�o�r�y� �b�i�o�l�o�g�i�s�t�,� �a�n�d� �n�o�n�-�g�a�m�e� �b�i�o�l�o�g�i�s�t�.� �T�h�e� �o�t�h�e�r� 

�p�o�s�i�t�i�o�n�s� �c�o�u�l�d� �n�o�t� �b�e� �a�n�a�l�y�z�e�d� �b�e�c�a�u�s�e� �o�f� �l�o�w� �s�a�m�p�l�e� 

�n�u�m�b�e�r�s�.� �T�h�i�s� �a�n�a�l�y�s�i�s� �p�r�o�d�u�c�e�d� �a� �1�6� �c�e�l�l� �m�a�t�r�i�x� �f�o�r� �e�a�c�h� 

�t�a�s�k�,� �w�i�t�h� �H�I�H�I�,� �H�I�L�O�,� �L�O�H�I� �a�n�d� �L�O�L�O� �c�o�l�u�m�n�s�,� �a�n�d� �j�o�b� 

�p�o�s�i�t�i�o�n�s� �a�s� �r�o�w� �h�e�a�d�e�r�s�.� �F�r�e�q�u�e�n�c�i�e�s�,� �P�e�r�c�e�n�t�s�,� �a�n�d� �C�e�l�l� 

�C�h�i�-�S�q�u�a�r�e�s� �w�e�r�e� �r�e�p�o�r�t�e�d�.� 

�T�h�e�r�e� �w�e�r�e� �n�o� �m�e�a�n�i�n�g�f�u�l� �d�i�f�f�e�r�e�n�c�e�s� �i�n� �c�o�m�p�a�r�i�n�g� �t�h�e� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �o�f� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �a�n�d� 

�s�u�p�e�r�v�i�s�o�r�y� �b�i�o�l�o�g�i�s�t�s�,� �e�x�c�e�p�t� �f�o�r� �o�n�e� �t�a�s�k�.� �S�u�p�e�r�v�i�s�o�r�y� 

�b�i�o�l�o�g�i�s�t�s� �i�d�e�n�t�i�f�i�e�d� �a� �s�i�g�n�i�f�i�c�a�n�t� �t�r�a�i�n�i�n�g� �n�e�e�d� �f�o�r� �t�h�e� 

�t�a�s�k� �"�D�e�t�e�r�m�i�n�e� �t�h�e� �c�o�s�t�/�b�e�n�e�f�i�t� �o�f� �p�r�o�j�e�c�t�s� �a�n�d�/�o�r� 

�m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�.� 

�R�e�s�e�a�r�c�h� �b�i�o�l�o�g�i�s�t�s� �i�d�e�n�t�i�f�i�e�d� �e�l�e�v�e�n� �t�a�s�k�s� �t�h�a�t� �h�a�d� 

�m�e�a�s�u�r�a�b�l�y� �h�i�g�h�e�r� �p�e�r�c�e�n�t�a�g�e�s� �a�n�d� �f�r�e�q�u�e�n�c�i�e�s� �i�n� �t�h�e� �H�I�H�I� 

�c�o�l�u�m�n�.� 

�1�.� �C�o�l�l�e�c�t� �a�n�d� �a�n�a�l�y�z�e� �p�o�p�u�l�a�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s�.� 
�2�.� �M�o�n�i�t�o�r� �a�n�d�/�o�r� �r�e�c�o�m�m�e�n�d� �h�a�r�v�e�s�t� �r�e�g�u�l�a�t�i�o�n�s�.� 
�3�.� �D�e�t�e�r�m�i�n�e� �a�n�d� �e�v�a�l�u�a�t�e� �h�a�b�i�t�a�t ��s� �c�a�p�a�b�i�l�i�t�y�.� 
�4�.� �M�a�k�e� �m�a�n�a�g�e�m�e�n�t� �r�e�c�o�m�m�e�n�d�a�t�i�o�n�s� �t�o� �e�n�h�a�n�c�e�,� �p�r�o�t�e�c�t�,� 

�r�e�s�t�o�r�e� �h�a�b�i�t�a�t�.� 
�5�.� �R�e�s�t�o�r�e� �o�r� �e�n�h�a�n�c�e� �h�a�b�i�t�a�t�s� �t�o� �m�e�e�t� �m�a�n�a�g�e�m�e�n�t� 

�o�b�j�e�c�t�i�v�e�s�.� 
�6�.� �P�l�a�n� �f�o�r� �a�n�d� �m�a�n�a�g�e� �h�a�b�i�t�a�t� �t�o� �m�a�i�n�t�a�i�n� �v�i�a�b�l�e� 

�p�o�p�u�l�a�t�i�o�n�s� �(�T�&�E� �r�e�c�o�v�e�r�y� �p�l�a�n�s�)�.� 
�7�.� �M�o�n�i�t�o�r� �p�r�o�j�e�c�t�s� �f�o�r� �p�r�e�s�c�r�i�b�e�d� �i�m�p�l�e�m�e�n�t�a�t�i�o�n� �a�n�d� 

�d�e�s�i�r�e�d� �c�h�a�n�g�e�.� 
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�8�.� 
�9�.� 
�1�0�.� 
�1�1�.� 

�C�o�l�l�e�c�t� �a�n�d� �a�n�a�l�y�z�e� �a�n�d� �p�r�e�s�e�n�t�/�d�i�s�p�l�a�y� �f�i�e�l�d� �d�a�t�a�.� 
�D�e�v�e�l�o�p� �a�n�d� �c�o�n�s�t�r�u�c�t� �m�o�d�e�l�s�.� 
�D�e�s�i�g�n� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�m�a�n�a�g�e�m�e�n�t� �s�t�u�d�i�e�s�.� 
�R�e�v�i�e�w� �o�r� �c�r�i�t�i�q�u�e� �s�c�i�e�n�t�i�f�i�c� �e�x�p�e�r�i�m�e�n�t�s�/�m�a�n�a�g�e�m�e�n�t� 
�s�t�u�d�i�e�s�.� 

�N�o�n�-�g�a�m�e� �b�i�o�l�o�g�i�s�t�s� �h�a�d� �a� �c�o�m�m�o�n� �n�e�e�d� �w�i�t�h� �r�e�s�e�a�r�c�h� 

�b�i�o�l�o�g�i�s�t�s� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�a�s�k�s� 

�n�u�m�b�e�r� �1�,�3�,� �a�n�d� �1�0� �l�i�s�t�e�d� �a�b�o�v�e�.� �I�n� �a�d�d�i�t�i�o�n�,� �t�h�e�y� �r�e�c�o�r�d�e�d� 

�h�i�g�h�e�r� �p�e�r�c�e�n�t�a�g�e�s� �a�n�d� �f�r�e�q�u�e�n�c�i�e�s� �i�n� �t�h�e� �H�I�H�I� �c�o�l�u�m�n� �f�o�r� 

�f�i�v�e� �o�t�h�e�r� �t�a�s�k�s�.� 

�C�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �d�e�t�e�r�m�i�n�e� �t�h�e� �d�i�s�t�r�i�b�u�t�i�o�n� �a�n�d�/�o�r� 
�m�o�v�e�m�e�n�t� �o�f� �t�e�r�r�e�s�t�r�i�a�l� �s�p�e�c�i�e�s�.� 
�M�o�n�i�t�o�r� �l�o�n�g� �t�e�r�m� �t�r�e�n�d�s� �i�n� �p�o�p�u�l�a�t�i�o�n�s�.� 
�D�e�s�i�g�n� �a�n�d� �c�o�n�d�u�c�t� �s�u�r�v�e�y�s� �t�o� �i�d�e�n�t�i�f�y� �a�n�d� �e�s�t�i�m�a�t�e� 
�w�i�l�d�l�i�f�e� �p�o�p�u�l�a�t�i�o�n�s� �a�n�d� �s�p�e�c�i�e�s� �d�i�v�e�r�s�i�t�y�.� 
�A�n�a�l�y�z�e� �l�a�n�d�s�c�a�p�e�s� �t�o� �p�r�e�d�i�c�t� �f�u�t�u�r�e� �c�o�n�d�i�t�i�o�n�s�.� 
�D�e�v�e�l�o�p� �a�n�d� �m�a�i�n�t�a�i�n� �i�n�f�o�r�m�a�t�i�o�n�a�l� �a�n�d� �o�t�h�e�r� �d�a�t�a�b�a�s�e�s�.� 
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�A�d�m�i�n�i�s�t�r�a�t�o�r ��s� �S�u�r�v�e�y� �R�e�s�u�l�t�s� 

�T�h�i�s� �s�e�c�t�i�o�n� �r�e�p�o�r�t�s� �t�h�e� �r�e�s�u�l�t�s� �o�f� �a�g�e�n�c�y� 

�a�d�m�i�n�i�s�t�r�a�t�i�o�n� �r�a�t�i�n�g� �t�h�e� �s�a�m�e� �2�0� �n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s�,� �b�a�s�e�d� 

�o�n� �t�h�e�i�r� �p�e�r�c�e�p�t�i�o�n� �o�f� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� �a�n�d� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n� �n�e�e�d�e�d� �b�y� �f�i�s�h�e�r�y� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�.� �L�i�k�e� 

�b�i�o�l�o�g�i�s�t�s�,� �t�h�e� �c�h�o�i�c�e�s� �f�o�r� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �w�e�r�e� �H�i�g�h�(�1�)�,� 

�M�e�d�i�u�m� �H�i�g�h�(�2�)�,� �M�e�d�i�u�m� �L�o�w�(�3�)� �a�n�d� �L�o�w�(�4�)�.� �F�o�r� �e�a�c�h� �t�a�s�k�,� 

�t�h�e� �c�u�m�u�l�a�t�i�v�e� �p�e�r�c�e�n�t� �o�f� �H�i�g�h� �a�n�d� �M�e�d�i�u�m� �H�i�g�h� �r�e�s�p�o�n�s�e�s� �i�s� 

�p�r�e�s�e�n�t�e�d� �i�n� �T�a�b�l�e� �X�X�I�I�I�,� �a�l�o�n�g� �w�i�t�h� �t�h�e� �m�e�a�n� �r�e�s�p�o�n�s�e�.� �A� 

�m�e�a�n� �v�a�l�u�e� �r�a�n�g�i�n�g� �f�r�o�m� �1� �t�o� �2�.�4�9� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �a� �H�I� �t�o� 

�M�e�d�i�u�m� �H�I� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �M�e�a�n� �v�a�l�u�e�s� 

�r�a�n�g�i�n�g� �f�r�o�m� �>�2�.�5� �t�o� �4�.�0� �w�o�u�l�d� �i�n�d�i�c�a�t�e� �a� �M�e�d�i�u�m� �L�o�w� �t�o� �L�o�w� 

�n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� 

�C�o�n�s�i�s�t�e�n�t� �w�i�t�h� �t�h�e� �b�i�o�l�o�g�i�s�t�s �� �a�n�a�l�y�s�i�s�,� 

�a�d�m�i�n�i�s�t�r�a�t�o�r�s �� �t�a�s�k� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� �r�e�s�p�o�n�s�e�s� �w�e�r�e� �c�r�o�s�s�-� 

�t�a�b�u�l�a�t�e�d� �w�i�t�h� �t�h�e�i�r� �r�e�s�p�o�n�s�e�s� �f�o�r� �t�h�e� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �t�h�e� �l�i�s�t�e�d� �t�a�s�k�.� �I�f� �t�h�e� �H�I� �H�I� 

�f�r�e�q�u�e�n�c�y� �w�a�s� �4�0�%� �o�r� �m�o�r�e�,� �t�h�e� �t�a�s�k� �w�a�s� �r�e�p�o�r�t�e�d� �i�n� �T�a�b�l�e� 

�X�X�I�V�.� �F�o�r� �c�o�m�p�a�r�i�s�o�n� �p�u�r�p�o�s�e�s�,� �a�l�l� �t�h�e� �H�I� �H�I� �r�e�s�p�o�n�s�e�s� �f�o�r� 

�b�o�t�h� �t�h�e� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�,� 

�c�o�m�p�o�n�e�n�t�s� �o�f� �w�h�i�c�h� �w�e�r�e� �p�r�e�v�i�o�u�s�l�y� �r�e�p�o�r�t�e�d� �i�n� �T�a�b�l�e�s� �I�x� 

�a�n�d� �X�X�,� �w�e�r�e� �a�l�s�o� �i�n�c�l�u�d�e�d� �i�n� �T�a�b�l�e� �X�X�I�V�.� 

�9�9



�T�a�b�l�e� �X�X�I�I�I�.� �N�E�E�D� �F�O�R� �C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N� �R�E�L�A�T�E�D� �T�O� �N�O�N�-� 
�T�E�C�H�N�I�C�A�L� �T�A�S�K�S� �(�A�D�M�I�N�I�S�T�R�A�T�O�R�S�)� 
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�C�u�m�u�l�a�t�i�v�e� 
�T�a�s�k� �P�e�r�c�e�n�t� �M�e�a�n� 

�R�e�s�o�l�v�e� �c�o�n�f�l�i�c�t� �a�t� �v�a�r�i�o�u�s� �l�e�v�e�l�s�.� �8�2�.�7� �1�.�7�6� 

�D�e�v�e�l�o�p� �a�n�d� �a�d�m�i�n�i�s�t�e�r� �p�l�a�n�s� �o�f� �w�o�r�k� �(�i�.�e�.�,� �s�e�t�t�i�n�g� �8�0�.�4� �1�.�7�6� 
�g�o�a�l�s� �a�n�d� �o�b�j�e�c�t�i�v�e�s�,� �d�e�v�e�l�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� 
�i�m�p�l�e�m�e�n�t�i�n�g� �a�n�d� �e�v�a�l�u�a�t�i�n�g�.� 

�C�o�n�d�u�c�t� �b�r�i�e�f�i�n�g�s� �o�r� �m�a�k�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �a�t� �v�a�r�i�o�u�s� �7�9�.�6� �1�.�8�5� 
�t�y�p�e�s� �o�f� �m�e�e�t�i�n�g�s�.� 

�P�a�r�t�i�c�i�p�a�t�e� �i�n� �v�a�r�i�o�u�s� �g�r�o�u�p� �p�r�o�c�e�s�s�e�s� �(�i�.�e�.�,� �d�e�c�i�s�i�o�n� �7�8�.�2� �1�.�8�5� 
�m�a�k�i�n�g�,� �t�e�a�m� �b�u�i�l�d�i�n�g�,� �i�n�t�e�r�d�i�s�c�i�p�l�i�n�a�r�y� �p�l�a�n�n�i�n�g�,� 
�w�o�r�k�i�n�g� �i�n� �a� �d�i�v�e�r�s�e� �w�o�r�k�p�l�a�c�e�)�.� 

�W�o�r�k� �w�i�t�h� �m�a�s�s� �m�e�d�i�a� �(�i�.�e�.�,� �n�e�w�s�p�a�p�e�r�s�,� �r�a�d�i�o�,� �t�v�.� �7�6�.�1� �1�.�9�1� 

�A�p�p�l�y� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �t�e�c�h�n�i�q�u�e�s�.� �7�3�.�9� �1�.�9�1� 

�M�a�n�a�g�e� �m�u�l�t�i�p�l�e� �p�r�i�o�r�i�t�i�e�s� �a�n�d� �a�s�s�e�s� �p�r�o�g�r�e�s�s�.� �7�6�.�3� �1�.�9�4� 

�R�e�c�r�u�i�t�,� �i�n�t�e�r�v�i�e�w�,� �s�u�p�e�r�v�i�s�e�,� �m�e�n�t�o�r� �a�n�d� �e�v�a�l�u�a�t�e� �6�2�.�0� �2�.�1�4� 
�p�e�r�s�o�n�n�e�l�.� 

�P�a�c�k�a�g�e� �a�n�d� �p�r�o�m�o�t�e� �i�d�e�a�s� �a�n�d� �p�r�o�g�r�a�m�s�.� �6�3�.�1� �2�.�1�5� 

�P�r�e�p�a�r�e� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �a�n�d� �t�e�c�h�n�i�c�a�l� �r�e�p�o�r�t�s�,� �r�o�u�t�i�n�e� �6�0�.�5� �2�.�3�1� 
�c�o�r�r�e�s�p�o�n�d�e�n�c�e�.� 

�A�c�c�e�s�s� �c�u�r�r�e�n�t� �l�i�t�e�r�a�t�u�r�e� �t�o� �m�a�i�n�t�a�i�n� �t�e�c�h�n�i�c�a�l� �5�4�.�1� �2�.�3�7� 
�p�r�o�f�i�c�i�e�n�c�y�.� 

�P�l�a�n�/�c�o�n�d�u�c�t� �v�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �p�r�o�g�r�a�m�s�.� �5�0�.�9� �2�.�3�8� 

�N�e�t�w�o�r�k� �w�i�t�h� �o�t�h�e�r� �p�r�o�f�e�s�s�i�o�n�a�l�s� �a�n�d� �a�g�e�n�c�i�e�s�.� �5�0�.�3� �2�.�4�3� � � � � � � � � � � 
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�C�u�m�u�l�a�t�i�v�e� 
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�T�a�s�k� �P�e�r�c�e�n�t� �M�e�a�n� 

�M�o�n�i�t�o�r� �t�r�e�n�d�s�,� �i�s�s�u�e�s�,� �a�n�d� �r�e�g�u�l�a�t�i�o�n�s� �(�i�.�e�.�,� �a�g�e�n�c�y� �5�0�.�6� �2�.�4�4� 
�p�o�l�i�c�i�e�s�,� �p�o�l�i�t�i�c�a�l� �d�e�v�e�l�o�p�m�e�n�t�s�,� �n�e�w� �l�a�w�s�.� 

�P�r�e�p�a�r�e� �a�n�d� �j�u�s�t�i�f�y� �b�u�d�g�e�t�s� �-� �p�r�o�j�e�c�t�i�n�g� �f�i�n�a�n�c�i�a�l� �a�n�d� �4�7�.�5� �2�.�5�0� 
�s�t�a�f�f�i�n�g� �n�e�e�d�s�.� 

�A�u�t�h�o�r� �p�o�p�u�l�a�r� �a�r�t�i�c�l�e�s� �f�o�r� �n�e�w�s�p�a�p�e�r� �a�n�d�.� �m�a�g�a�z�i�n�e�s�.� �4�5�.�6� �2�.�5�2� 

�L�i�a�i�s�o�n� �a�n�d� �c�o�o�r�d�i�n�a�t�e� �a�c�t�i�v�i�t�i�e�s� �w�i�t�h� �o�t�h�e�r� �a�g�e�n�c�i�e�s� �4�0�.�4� �2�.�6�6� 
�a�n�d� �v�a�r�i�o�u�s� �l�e�v�e�l�s� �o�f� �g�o�v�e�r�n�m�e�n�t�.� 

�P�r�e�p�a�r�e� �a�n�d�/�o�r� �a�d�m�i�n�i�s�t�e�r� �c�o�n�t�r�a�c�t�s�.� �2�6�.�5� �2�.�9�7� 

�M�a�n�a�g�e� �i�n�v�e�n�t�o�r�i�e�s� �o�f� �s�u�p�p�l�i�e�s� �a�n�d� �e�q�u�i�p�m�e�n�t�.� �1�2�.�0� �3�.�3�6� 

�M�a�n�a�g�e� �a�n�d� �m�a�i�n�t�a�i�n� �b�u�i�l�d�i�n�g�(�s�)� �a�n�d� �o�t�h�e�r� �f�a�c�i�l�i�t�i�e�s�.� �8�.�9� �3�.�4�6� � � � � � � � � 

�1�0�1



�T�a�b�l�e� �X�X�I�V�.� �C�O�M�P�A�R�I�S�O�N� �O�F� �A�G�E�N�C�Y� �A�D�M�I�N�I�S�T�R�A�T�O�R�S�,� �F�I�S�H�E�R�Y� 
�A�N�D� �W�I�L�D�L�I�F�E� �B�I�O�L�O�G�I�S�T�S �� �R�E�S�P�O�N�S�E�S� �T�O� �N�O�N�-�T�E�C�H�N�I�C�A�L� �T�A�S�K�S� 
�R�E�Q�U�I�R�I�N�G� �H�I�G�H� �P�R�O�F�I�C�I�E�N�C�Y� �L�E�V�E�L�S� �A�N�D� �H�A�V�I�N�G� �A� �H�I�G�H� �N�E�E�D� �F�O�R� 
�C�O�N�T�I�N�U�I�N�G� �E�D�U�C�A�T�I�O�N�.� �P�O�P�U�L�A�T�I�O�N� �P�E�R�C�E�N�T�S� �R�E�P�O�R�T�E�D�.� 
� � 

� � 

� � 

�T�a�s�k�s� �A�d�m�i�n�.� �F�i�s�h�e�r�y� �|� �W�i�l�d�l�i�f�e� 

�R�e�s�o�l�v�e� �c�o�n�f�l�i�c�t� �a�t� �v�a�r�i�o�u�s� �l�e�v�e�l�s�.� �7�9�.�4�*� �4�0�.�5� �4�7�.�5� 

�D�e�v�e�l�o�p� �a�n�d� �a�d�m�i�n�i�s�t�e�r� �p�l�a�n�s� �o�f� �w�o�r�k� �(�i�.�e�.�,� �7�8�.�3�*� �5�4�.�5� �5�0�.�9� 
�s�e�t�t�i�n�g� �g�o�a�l�s� �a�n�d� �o�b�j�e�c�t�i�v�e�s�,� �d�e�v�e�l�o�p�i�n�g� �s�t�r�a�t�e�g�i�e�s�,� 
�i�m�p�l�e�m�e�n�t�i�n�g� �a�n�d� �e�v�a�l�u�a�t�i�n�g�.�)� 
� � 

�C�o�n�d�u�c�t� �b�r�i�e�f�i�n�g�s� �o�r� �m�a�k�e� �p�r�e�s�e�n�t�a�t�i�o�n�s� �a�t� �7�7�.�7�*� �4�4�.�6� �5�2�.�6� 
�v�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �m�e�e�t�i�n�g�s�.� 
� � 

�P�a�r�t�i�c�i�p�a�t�e� �i�n� �v�a�r�i�o�u�s� �g�r�o�u�p� �p�r�o�c�e�s�s�e�s� �(�1�.�e�.�,� �7�6�.�2�*� �3�7�.�7� �4�5�.�9� 
�d�e�c�i�s�i�o�n� �m�a�k�i�n�g�,� �t�e�a�m� �b�u�i�l�d�i�n�g�,� �i�n�t�e�r�d�i�s�c�i�p�l�i�n�a�r�y� 
�p�l�a�n�n�i�n�g�,� �w�o�r�k�i�n�g� �i�n� �a� �d�i�v�e�r�s�e� �w�o�r�k�p�l�a�c�e�.�)� 
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�A�p�p�l�y� �p�r�o�b�l�e�m� �s�o�l�v�i�n�g� �t�e�c�h�n�i�q�u�e�s�.� �7�4�.�3�*� �4�7�.�6� �5�0�.�6� 

�M�a�n�a�g�e� �m�u�l�t�i�p�l�e� �p�r�i�o�r�i�t�i�e�s� �a�n�d� �a�s�s�e�s�s� �p�r�o�g�r�e�s�s�.� �7�3�.�7�*� �4�7�.�5� �3�4�.�6� 

�W�o�r�k� �w�i�t�h� �m�a�s�s� �m�e�d�i�a� �(�i�.�e�.�,� �n�e�w�s�p�a�p�e�r�s�,� �r�a�d�i�o�,� �6�8�.�7�*� �3�7�,�2� �4�1�.�4� 
�t�v�)�.� 

�P�r�e�p�a�r�e� �a�d�m�i�n�i�s�t�r�a�t�i�v�e� �a�n�d� �t�e�c�h�n�i�c�a�l� �r�e�p�o�r�t�s�,� �5�9�.�8�*� �5�0�.�4� �4�8�.�4� 
�r�o�u�t�i�n�e� �c�o�r�r�e�s�p�o�n�d�e�n�c�e�.� 

�P�a�c�k�a�g�e� �a�n�d� �p�r�o�m�o�t�e� �i�d�e�a�s� �a�n�d� �p�r�o�g�r�a�m�s�.� �5�9�.�6�*� �3�8�.�2� �4�4�.�8� 

�R�e�c�r�u�i�t�,� �i�n�t�e�r�v�i�e�w�,� �s�u�p�e�r�v�i�s�e�,� �m�e�n�t�o�r� �a�n�d� �5�8�.�3�*� �4�5�.�6� �4�3�.�3� 
�e�v�a�l�u�a�t�e� �p�e�r�s�o�n�n�e�l�.� 

�N�e�t�w�o�r�k� �w�i�t�h� �o�t�h�e�r� �p�r�o�f�e�s�s�i�o�n�a�l�s� �a�n�d� �a�g�e�n�c�i�e�s�.� �5�4�.�1� �4�4�.�4� �5�2�.�5� 

�A�c�c�e�s�s� �c�u�r�r�e�n�t� �l�i�t�e�r�a�t�u�r�e� �t�o� �m�a�i�n�t�a�i�n� �t�e�c�h�n�i�c�a�l� �5�3�.�9�*� �4�1�.�9� �4�3�.�8� 
�p�r�o�f�i�c�i�e�n�c�y�.� 

�M�o�n�i�t�o�r� �t�r�e�n�d�s�,� �i�s�s�u�e�s�,� �a�n�d� �r�e�g�u�l�a�t�i�o�n�s� �(�i�.�e�.�,� �5�0�.�3�*� �2�8� �3�4�.�9�9� 
�a�g�e�n�c�y� �p�o�l�i�c�i�e�s�,� �p�o�l�i�t�i�c�a�l� �d�e�v�e�l�o�p�m�e�n�t�s�,� �n�e�w� 
�l�a�w�s�)�.� 

�P�l�a�n�/�c�o�n�d�u�c�t� �v�a�r�i�o�u�s� �t�y�p�e�s� �o�f� �e�d�u�c�a�t�i�o�n�a�l� �4�5�.�4�*� �2�8�.�3� �3�7�.�9� 
�p�r�o�g�r�a�m�s�.� 

�P�r�e�p�a�r�e� �a�n�d� �j�u�s�t�i�f�y� �b�u�d�g�e�(�s�)�-�p�r�o�j�e�c�t�i�n�g� �f�i�n�a�n�c�i�a�l� �4�3�.�8�*� �3�3�.�4�5� �3�9�.�0� � � � � � � � � � � �a�n�d� �s�t�a�f�f�i�n�g� �n�e�e�d�s�.� 
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�T�a�s�k�s� �A�d�m�i�n�.� �F�i�s�h�e�r�y� �|� �W�i�l�d�l�i�f�e� 

�A�u�t�h�o�r� �p�o�p�u�l�a�r� �a�r�t�i�c�l�e�s� �f�o�r� �n�e�w�s�p�a�p�e�r� �a�n�d� �4�2�.�1�*� �2�3�.�8� �2�6�.�5� 
�m�a�g�a�z�i�n�e�s�.� 

�L�i�a�i�s�o�n� �a�n�d� �c�o�o�r�d�i�n�a�t�e� �a�c�t�i�v�i�t�i�e�s� �w�i�t�h� �o�t�h�e�r� �4�1�.�3� �3�6�.�7� �4�3�.�2� 
�a�g�e�n�c�i�e�s� �a�n�d� �v�a�r�i�o�u�s� �l�e�v�e�l�s� �o�f� �g�o�v�e�r�n�m�e�n�t�.� 

�P�r�e�p�a�r�e� �a�n�d�/�o�r� �a�d�m�i�n�i�s�t�e�r� �c�o�n�t�r�a�c�t�s�.� �2�1�.�3� �1�8�.�9� �2�7�.�1� 
�a� 

�M�a�n�a�g�e� �i�n�v�e�n�t�o�r�i�e�s� �o�f� �s�u�p�p�l�i�e�s� �a�n�d� �e�q�u�i�p�m�e�n�t�.� �1�1�.�0� �1�3�.�7� �1�6�.�9� 

�M�a�n�a�g�e� �a�n�d� �m�a�i�n�t�a�i�n� �b�u�i�l�d�i�n�g�(�s�)� �a�n�d� �o�t�h�e�r� �8�.�0� �1�2�.�5� �1�5�.�4� 
�f�a�c�i�l�i�t�i�e�s�.� 

� � � � �a� 
�*� �S�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r�e�n�t� �P�>�.�0�5� 

�T�h�e�r�e� �w�e�r�e� �n�o� �m�e�a�n�i�n�g�f�u�l� �d�i�f�f�e�r�e�n�c�e�s� �w�h�e�n� �c�o�m�p�a�r�i�n�g� 

�r�e�s�p�o�n�s�e�s� �o�f� �f�i�s�h�e�r�y� �a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�.� �H�o�w�e�v�e�r�,� 

�s�i�g�n�i�f�i�c�a�n�t� �d�i�f�f�e�r�e�n�c�e�s� �a�r�e� �a�p�p�a�r�e�n�t� �w�h�e�n� �c�o�m�p�a�r�i�n�g� 

�r�e�s�p�o�n�s�e�s� �o�f� �a�d�m�i�n�i�s�t�r�a�t�o�r�s� �a�n�d� �b�i�o�l�o�g�i�s�t�s�.� �A�d�m�i�n�i�s�t�r�a�t�o�r�s� 

�r�e�s�p�o�n�d�e�d� �w�i�t�h� �h�i�g�h�e�r� �v�a�l�u�e�s� �o�n� �f�i�f�t�e�e�n� �t�a�s�k�s� �r�e�l�a�t�e�d� �t�o� 

�i�n�t�e�r�p�e�r�s�o�n�a�l� �r�e�l�a�t�i�o�n�s�,� �c�o�m�m�u�n�i�c�a�t�i�o�n�,� �m�a�n�a�g�e�m�e�n�t� �a�n�d� 

�l�e�a�d�e�r�s�h�i�p� �s�k�i�l�l�s�.� 

�t�h�e�i�r� �e�m�p�l�o�y�e�e�s� �i�n� �t�h�e�s�e� �a�r�e�a�s�,� �a�n�d� �i�n�d�i�c�a�t�e� �t�h�a�t� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �i�s� �n�e�e�d�e�d�.� 

�T�h�e�y� �e�x�p�e�c�t� �h�i�g�h� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� �o�f� 

�T�w�o� �o�f� �t�h�e� �f�i�v�e� �t�a�s�k�s� 

� � 

�i�n� �w�h�i�c�h� �n�o� �d�i�f�f�e�r�e�n�c�e� �w�a�s� �d�e�t�e�c�t�e�d� �d�e�a�l�t� �w�i�t�h� �n�e�t�w�o�r�k�i�n�g� 

�w�i�t�h� �o�t�h�e�r� �p�r�o�f�e�s�s�i�o�n�a�l�s� �a�n�d� �c�o�o�r�d�i�n�a�t�i�n�g� �a�c�t�i�v�i�t�i�e�s� �w�i�t�h� 

�o�t�h�e�r� �a�g�e�n�c�i�e�s�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �t�h�r�e�e� �t�a�s�k�s� �w�e�r�e� 

�a�d�m�i�n�i�s�t�r�a�t�i�v�e�,� �a�n�d� �r�e�c�e�i�v�e�d� �l�o�w� �r�a�t�i�n�g�s� �f�r�o�m� �b�o�t�h� 

�a�d�m�i�n�i�s�t�r�a�t�o�r�s� �a�n�d� �b�i�o�l�o�g�i�s�t�s�.� 
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�M�a�n�y� �o�f� �t�h�e� �n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �r�e�q�u�i�r�e� �a� �r�a�n�g�e� �o�f� 

�s�k�i�l�l�s�.� �I�t� �i�s� �i�n�t�e�r�e�s�t�i�n�g� �t�o� �n�o�t�e� �t�h�a�t� �i�n� �t�h�e� �t�o�p� �t�e�n� �t�a�s�k� 

�l�i�s�t�e�d� �i�n� �T�a�b�l�e� �X�X�I�V�.�,� �s�e�v�e�n� �a�r�e� �v�e�r�y� �d�e�p�e�n�d�e�n�t� �o�n� 

�c�o�m�m�u�n�i�c�a�t�i�o�n� �a�n�d� �i�n�t�e�r�p�e�r�s�o�n�a�l� �s�k�i�l�l�s�.� �T�h�e� �r�e�m�a�i�n�i�n�g� �t�h�r�e�e� 

�t�a�s�k�s� �a�r�e� �m�a�n�a�g�e�m�e�n�t� �o�r�i�e�n�t�e�d�.� 
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�C�h�a�p�t�e�r� �6� 

�D�i�s�c�u�s�s�i�o�n� 

�T�h�e� �g�o�a�l� �o�f� �t�h�i�s� �r�e�s�e�a�r�c�h� �w�a�s� �t�o� �i�d�e�n�t�i�f�y�,� �f�o�r� 

�p�r�o�v�i�d�e�r�s�,� �t�h�e� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�a�l� �n�e�e�d�s� �o�f� �f�i�s�h�e�r�y� �a�n�d� 

�w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �e�m�p�l�o�y�e�d� �b�y� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� 

�a�g�e�n�c�i�e�s�.� �T�h�e� �d�i�s�c�u�s�s�i�o�n� �w�i�l�l� �f�o�c�u�s� �o�n� �t�h�e� �n�e�e�d�s� �r�e�l�a�t�e�d� �t�o� 

�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �i�d�e�n�t�i�f�i�e�d� �b�y� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s�,� �t�h�e�n� 

�w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s�.� �T�h�e� �e�d�u�c�a�t�i�o�n�a�l� �n�e�e�d�s� �o�f� �b�o�t�h� �f�i�s�h�e�r�y� 

�a�n�d� �w�i�l�d�l�i�f�e� �b�i�o�l�o�g�i�s�t�s� �w�i�t�h� �r�e�g�a�r�d�s� �t�o� �n�o�n�-�t�e�c�h�n�i�c�a�l� �t�a�s�k�s� 

�a�n�d� �t�o�p�-�l�e�v�e�l� �m�a�n�a�g�e�m�e�n�t ��s� �p�e�r�s�p�e�c�t�i�v�e� �o�f� �t�h�a�t� �c�o�m�p�o�n�e�n�t� �o�f� 

�t�h�e� �s�t�u�d�y� �w�i�l�l� �t�h�e�n� �b�e� �d�i�s�c�u�s�s�e�d�.� �I� �w�i�l�l� �m�a�k�e� �s�o�m�e� �c�o�m�m�e�n�t�s� 

�o�n� �l�i�m�i�t�a�t�i�o�n�s� �o�f� �t�h�i�s� �s�t�u�d�y� �a�n�d� �w�i�l�l� �c�o�n�c�l�u�d�e� �w�i�t�h� 

�d�i�s�c�u�s�s�i�o�n� �o�n� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�,� �u�n�i�v�e�r�s�i�t�i�e�s �� �r�o�l�e�s� �i�n� 

�b�o�t�h� �f�o�r�m�a�l� �a�n�d� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�,� �a�n�d� �o�f�f�e�r� �s�o�m�e� 

�r�e�c�o�m�m�e�n�d�a�t�i�o�n�s�.� 

�F�i�s�h�e�r�y� �B�i�o�l�o�g�i�s�t�s�.�.�.�T�e�c�h�n�i�c�a�l� �T�a�s�k�s� 

�P�r�i�o�r� �t�o� �a� �d�i�s�c�u�s�s�i�o�n� �o�f� �t�h�e� �t�e�c�h�n�i�c�a�l� �t�a�s�k�s� �a�n�d� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �o�f� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s�,� �a� �f�e�w� 

�r�e�m�a�r�k�s� �a�r�e� �a�p�p�r�o�p�r�i�a�t�e� �r�e�l�a�t�e�d� �t�o� �t�h�e� �d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a� 

�c�o�l�l�e�c�t�e�d� �i�n� �t�h�i�s� �s�t�u�d�y�.� �F�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �e�m�p�l�o�y�e�d� �b�y� 

�1�0�5



�s�t�a�t�e� �a�g�e�n�c�i�e�s� �w�e�r�e� �w�e�l�l�-�e�d�u�c�a�t�e�d�,� �w�i�t�h� �a� �m�i�n�i�m�u�m� �o�f� �a� 

�b�a�c�h�e�l�o�r ��s� �d�e�g�r�e�e� �e�a�r�n�e�d� �i�n� �e�i�t�h�e�r� �f�i�s�h�e�r�y�/�a�q�u�a�t�i�c� �s�c�i�e�n�c�e� 

�o�r� �b�i�o�l�o�g�y�/�z�o�o�l�o�g�y�,� �a�n�d� �a�l�m�o�s�t� �h�a�l�f� �h�e�l�d� �a�d�v�a�n�c�e�d� �d�e�g�r�e�e�s�.� 

�I�n� �l�o�o�k�i�n�g� �a�t� �t�h�e� �l�e�n�g�t�h� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t�,� �5�0�%� �o�f� 

�t�h�e� �b�i�o�l�o�g�i�s�t�s� �h�a�v�e� �h�a�d� �c�a�r�e�e�r�s� �o�f� �1�5� �y�e�a�r�s� �o�r� �m�o�r�e�,� �a�n�d� �3�0�%� 

�o�f� �h�a�v�e� �w�o�r�k�e�d� �2�0�+� �y�e�a�r�s� �i�n� �t�h�i�s� �f�i�e�l�d�.� 

�O�n�e� �c�o�u�l�d� �i�n�f�e�r� �f�r�o�m� �t�h�e� �d�a�t�a� �t�h�a�t� �t�h�e�r�e� �i�s� �l�i�t�t�l�e� 

�t�u�r�n�o�v�e�r� �i�n� �t�h�e� �p�r�o�f�e�s�s�i�o�n� �a�n�d� �t�h�a�t� �a� �l�a�r�g�e� �n�u�m�b�e�r� �o�f� 

�b�i�o�l�o�g�i�s�t�s� �r�e�c�e�i�v�e�d� �t�h�e�i�r� �d�e�g�r�e�e�s� �m�a�n�y� �y�e�a�r�s� �a�g�o�.� �T�h�e� 

�d�e�m�o�g�r�a�p�h�i�c� �d�a�t�a� �o�n� �l�e�n�g�t�h� �o�f� �p�r�o�f�e�s�s�i�o�n�a�l� �e�m�p�l�o�y�m�e�n�t� �w�o�u�l�d� 

�s�t�r�o�n�g�l�y� �s�u�g�g�e�s�t� �a� �n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �a�n�d� 

�r�e�i�n�f�o�r�c�e�s� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �h�a�v�i�n�g� �c�o�m�p�r�e�h�e�n�s�i�v�e� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �p�r�o�g�r�a�m�s� �a�v�a�i�l�a�b�l�e� �f�o�r� �f�i�s�h�e�r�y� 

�b�i�o�l�o�g�i�s�t�s�.� 

�W�h�a�t� �i�s� �s�u�r�p�r�i�s�i�n�g� �i�s� �t�h�a�t� �t�h�e� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� 

�n�e�e�d�s� �a�s� �i�d�e�n�t�i�f�i�e�d� �b�y� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �w�i�t�h� �l�e�s�s� �t�h�a�n� 

�f�i�v�e� �y�e�a�r�s� �e�x�p�e�r�i�e�n�c�e� �d�i�d� �n�o�t� �s�i�g�n�i�f�i�c�a�n�t�l�y� �d�i�f�f�e�r� �f�r�o�m� 

�t�h�o�s�e� �o�f� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �w�i�t�h� �2�0�+� �y�e�a�r�s� �e�x�p�e�r�i�e�n�c�e�.� �J�u�s�t� 

�a�s� �s�u�r�p�r�i�s�i�n�g� �i�s� �t�h�a�t� �b�i�o�l�o�g�i�s�t�s� �w�i�t�h� �a�d�v�a�n�c�e�d� �d�e�g�r�e�e�s� 

�b�a�s�i�c�a�l�l�y� �i�d�e�n�t�i�f�i�e�d� �t�h�e� �s�a�m�e� �t�r�a�i�n�i�n�g� �n�e�e�d�s� �a�s� �b�i�o�l�o�g�i�s�t�s� 

�w�i�t�h� �b�a�c�h�e�l�o�r ��s� �d�e�g�r�e�e�s�.� �T�h�e�r�e� �w�e�r�e� �n�o� �s�i�g�n�i�f�i�c�a�n�t� 

�c�o�r�r�e�l�a�t�i�o�n�s� �b�e�t�w�e�e�n� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�a�l� �n�e�e�d�s� �a�n�d� �y�e�a�r�s� 

�i�n� �t�h�e� �p�r�o�f�e�s�s�i�o�n�,� �u�n�d�e�r�g�r�a�d�u�a�t�e� �o�r� �g�r�a�d�u�a�t�e� �m�a�j�o�r�,� �t�h�e� 
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�h�i�g�h�e�s�t� �l�e�v�e�l� �o�f� �e�d�u�c�a�t�i�o�n� �a�t�t�a�i�n�e�d�,� �o�r� �i�n� �r�e�g�i�o�n� �o�f� �t�h�e� 

�c�o�u�n�t�r�y� �w�h�e�r�e� �e�m�p�l�o�y�e�d�.� �T�h�i�s� �c�o�u�l�d� �b�e� �t�h�e� �r�e�s�u�l�t� �o�f� �h�i�r�i�n�g� 

�p�r�a�c�t�i�c�e�s�.� �I�t� �i�s� �a�l�s�o� �p�o�s�s�i�b�l�e� �t�h�a�t� �n�e�w�l�y�-�h�i�r�e�d� �b�i�o�l�o�g�i�s�t�s� 

�a�r�e� �b�e�i�n�g� �r�a�p�i�d�l�y� �a�s�s�i�m�i�l�a�t�e�d� �i�n�t�o� �t�h�e� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� 

�c�u�l�t�u�r�e�,� �r�e�s�u�l�t�i�n�g� �i�n� �a� �v�e�r�y� �h�o�m�o�g�e�n�e�o�u�s� �p�r�o�f�e�s�s�i�o�n�a�l� 

�w�o�r�k�f�o�r�c�e�.� 

�O�b�v�i�o�u�s�l�y�,� �f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n� �c�a�n�n�o�t� �p�r�e�p�a�r�e� �o�n�e� �f�o�r� 

�e�v�e�r�y� �e�m�p�l�o�y�m�e�n�t� �s�i�t�u�a�t�i�o�n�.� �Y�e�t�,� �i�f� �r�e�c�e�n�t� �g�r�a�d�u�a�t�e�s� 

�e�m�p�l�o�y�e�d� �b�y� �s�t�a�t�e� �f�i�s�h� �a�n�d� �g�a�m�e� �a�g�e�n�c�i�e�s� �a�r�e� �i�d�e�n�t�i�f�y�i�n�g� �t�h�e� 

�s�a�m�e� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �a�s� �t�h�e� �o�l�d�e�r� �p�r�o�f�e�s�s�i�o�n�a�l�s�,� 

�e�x�i�s�t�i�n�g� �u�n�d�e�r�g�r�a�d�u�a�t�e� �a�n�d� �g�r�a�d�u�a�t�e� �c�u�r�r�i�c�u�l�a� �i�n� �t�h�e� �n�a�t�u�r�a�l� 

�r�e�s�o�u�r�c�e� �a�r�e�a�s� �n�e�e�d� �t�o� �b�e� �r�e�-�e�x�a�m�i�n�e�d�.� 

�F�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �h�a�d� �t�h�e� �g�r�e�a�t�e�s�t� �n�e�e�d� �f�o�r� 

�p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� �r�e�l�a�t�e�d� �t�o� �t�h�e� �t�a�s�k�s� �i�n� �t�h�e� �a�r�e�a�s� 

�o�f� �R�e�s�e�a�r�c�h�/�D�a�t�a� �C�o�l�l�e�c�t�i�o�n� �a�n�d� �A�n�a�l�y�s�i�s�,� �f�o�l�l�o�w�e�d� �b�y� �t�a�s�k�s� 

�i�d�e�n�t�i�f�i�e�d� �w�i�t�h� �P�o�p�u�l�a�t�i�o�n�s� �a�n�d� �H�a�b�i�t�a�t�.� �T�h�e� �h�i�g�h�e�s�t� �n�e�e�d� 

�f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �i�d�e�n�t�i�f�i�e�d� �b�y� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� 

�f�o�c�u�s�e�d� �o�n� �c�o�m�p�u�t�e�r� �a�n�d� �s�o�f�t�w�a�r�e� �u�s�a�g�e�;� �t�h�e� �c�o�l�l�e�c�t�i�o�n�,� 

�a�n�a�l�y�s�i�s�,� �a�n�d� �p�r�e�s�e�n�t�a�t�i�o�n� �o�f� �f�i�e�l�d� �d�a�t�a�;� �a�n�d� �w�o�r�k�i�n�g� �w�i�t�h� 

�v�a�r�i�o�u�s� �d�a�t�a�b�a�s�e�s�.� �F�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �r�e�c�o�g�n�i�z�e�d� �t�h�e� 

�i�m�p�o�r�t�a�n�c�e� �o�f� �d�e�v�e�l�o�p�i�n�g� �c�o�m�p�u�t�e�r� �s�k�i�l�l�s� �t�h�a�t� �w�o�u�l�d� �e�n�a�b�l�e� 

�t�h�e�m� �t�o� �c�o�l�l�e�c�t�,� �s�t�o�r�e�,� �a�n�a�l�y�z�e� �a�n�d� �d�i�s�p�l�a�y� �d�a�t�a� �m�o�r�e� 

�e�f�f�e�c�t�i�v�e�l�y�.� �R�e�l�a�t�e�d� �t�o� �d�e�v�e�l�o�p�i�n�g� �c�o�m�p�u�t�e�r� �s�k�i�l�l�s� �w�a�s� �t�h�e� 
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�f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s �� �c�o�n�c�e�r�n� �f�o�r� �d�a�t�a� �q�u�a�l�i�t�y� �a�n�d� 

�m�a�i�n�t�e�n�a�n�c�e�.� �T�h�i�s� �t�i�e�d� �d�i�r�e�c�t�l�y� �i�n�t�o� �t�h�e�i�r� �i�d�e�n�t�i�f�i�e�d� �n�e�e�d� 

�f�o�r� �h�e�l�p� �i�n� �s�a�m�p�l�i�n�g�,� �d�e�s�i�g�n�i�n�g� �s�c�i�e�n�t�i�f�i�c� �a�n�d� �m�a�n�a�g�e�m�e�n�t� 

�s�t�u�d�i�e�s�,� �a�n�d� �m�a�i�n�t�a�i�n�i�n�g� �i�n�f�o�r�m�a�t�i�o�n�a�l� �d�a�t�a�b�a�s�e�s�.� 

�M�e�t�h�o�d�o�l�o�g�i�e�s� �a�n�d� �t�o�o�l�s� �e�m�p�l�o�y�e�d� �i�n� �c�o�l�l�e�c�t�i�n�g�,� 

�a�n�a�l�y�z�i�n�g�,� �m�a�i�n�t�a�i�n�i�n�g� �a�n�d� �d�i�s�p�l�a�y�i�n�g� �d�a�t�a� �h�a�v�e� �c�h�a�n�g�e�d� 

�d�r�a�m�a�t�i�c�a�l�l�y� �i�n� �t�h�e� �l�a�s�t� �t�e�n� �t�o� �f�i�f�t�e�e�n� �y�e�a�r�s� �w�i�t�h� �t�h�e� 

�a�d�v�e�n�t� �o�f� �v�a�r�i�o�u�s� �t�e�c�h�n�o�l�o�g�i�e�s�.� �C�e�r�t�a�i�n�l�y� �i�n� �t�h�e� �l�a�s�t� �f�i�v�e� 

�t�o� �s�e�v�e�n� �y�e�a�r�s�,� �t�h�e�r�e� �h�a�s� �b�e�e�n� �a� �m�o�v�e�m�e�n�t� �f�r�o�m� �u�s�i�n�g� 

�m�a�i�n�f�r�a�m�e� �c�o�m�p�u�t�e�r�s� �t�o� �e�m�p�l�o�y�i�n�g� �p�e�r�s�o�n�a�l�,� �h�i�g�h�l�y� �p�o�r�t�a�b�l�e� 

�c�o�m�p�u�t�e�r�s� �a�n�d� �o�t�h�e�r� �d�a�t�a� �s�t�o�r�a�g�e� �t�e�c�h�n�o�l�o�g�i�e�s�.� �A�c�c�o�m�p�a�n�y�i�n�g� 

�t�h�i�s� �s�h�i�f�t� �t�o� �p�e�r�s�o�n�a�l� �c�o�m�p�u�t�e�r�s� �h�a�s� �b�e�e�n� �t�h�e� �r�a�p�i�d� 

�d�e�v�e�l�o�p�m�e�n�t� �o�f� �s�o�f�t�w�a�r�e� �a�n�d� �o�t�h�e�r� �p�r�o�g�r�a�m�m�i�n�g� �t�o�o�l�s�.� �T�h�e� 

�i�n�c�r�e�a�s�i�n�g� �d�e�p�e�n�d�e�n�c�y� �b�y� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �o�n� �t�h�e�s�e� 

�t�e�c�h�n�o�l�o�g�i�e�s� �w�a�s� �c�e�r�t�a�i�n�l�y� �a� �c�o�n�t�r�i�b�u�t�i�n�g� �f�a�c�t�o�r� �t�o� �t�h�e� �h�i�g�h� 

�n�e�e�d� �i�d�e�n�t�i�f�i�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �i�n� �t�h�i�s� �a�r�e�a�.� 

�F�r�o�m� �p�e�r�s�o�n�a�l� �e�x�p�e�r�i�e�n�c�e� �w�i�t�h� �t�h�e� �V�i�r�g�i�n�i�a� �C�o�o�p�e�r�a�t�i�v�e� 

�E�x�t�e�n�s�i�o�n� �a�n�d� �o�t�h�e�r� �E�x�t�e�n�s�i�o�n� �s�e�r�v�i�c�e�s� �n�a�t�i�o�n�a�l�l�y�,� �I� �h�a�v�e� 

�o�b�s�e�r�v�e�d� �t�h�a�t� �g�o�v�e�r�n�m�e�n�t� �a�g�e�n�c�i�e�s �� �a�d�o�p�t�i�o�n� �o�f� �t�e�c�h�n�o�l�o�g�i�e�s� 

�o�f�t�e�n� �l�a�g�s� �b�e�h�i�n�d� �t�h�a�t� �o�f� �b�u�s�i�n�e�s�s� �a�n�d� �i�n�d�u�s�t�r�y�.� �T�h�i�s� 

�p�r�o�b�a�b�l�y� �a�p�p�l�i�e�s� �t�o� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �a�g�e�n�c�i�e�s� �a�s� 

�w�e�l�l�.� �G�i�v�e�n� �t�h�e� �c�a�r�e�e�r� �l�o�n�g�e�v�i�t�y� �o�f� �m�a�n�y� �p�r�a�c�t�i�c�i�n�g� 

�b�i�o�l�o�g�i�s�t�s�,� �i�t� �i�s� �v�e�r�y� �l�i�k�e�l�y� �t�h�a�t� �t�h�e�i�r� �f�o�r�m�a�l� �e�x�p�o�s�u�r�e� �t�o� 
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�c�o�m�p�u�t�e�r�s� �a�n�d� �o�t�h�e�r� �t�e�c�h�n�o�l�o�g�i�c�a�l� �t�o�o�l�s� �w�a�s� �m�i�n�i�m�a�l� �i�n� 

�c�o�l�l�e�g�e�.� �W�i�t�h� �t�h�e� �r�a�p�i�d� �d�e�v�e�l�o�p�m�e�n�t�s� �i�n� �c�o�m�p�u�t�e�r� �h�a�r�d�w�a�r�e� 

�a�n�d� �s�o�f�t�w�a�r�e�,� �e�v�e�n� �r�e�c�e�n�t� �c�o�l�l�e�g�e� �g�r�a�d�u�a�t�e�s� �n�e�e�d� �t�o� 

�c�o�n�s�t�a�n�t�l�y� �u�p�g�r�a�d�e� �s�k�i�l�l�s�.� 

�F�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �a�l�s�o� �r�e�p�o�r�t�e�d� �a� �h�i�g�h� �n�e�e�d� �f�o�r� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �i�n� �t�a�s�k�s� �d�e�a�l�i�n�g� �w�i�t�h� �p�o�p�u�l�a�t�i�o�n�,� 

�s�p�e�c�i�f�i�c�a�l�l�y� �i�n� �t�a�s�k�s� �r�e�l�a�t�e�d� �t�o� �d�e�t�e�r�m�i�n�i�n�g� �l�i�m�i�t�i�n�g� 

�f�a�c�t�o�r�s� �o�f� �p�o�p�u�l�a�t�i�o�n�s�,� �c�o�n�d�u�c�t�i�n�g� �p�o�p�u�l�a�t�i�o�n� �s�u�r�v�e�y�s�,� 

�a�n�a�l�y�s�i�s� �o�f� �p�o�p�u�l�a�t�i�o�n� �c�h�a�r�a�c�t�e�r�i�s�t�i�c�s� �a�n�d� �h�a�r�v�e�s�t� 

�r�e�g�u�l�a�t�i�o�n�s�.� �T�r�a�d�i�t�i�o�n�a�l�l�y�,� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� 

�a�g�e�n�c�i�e�s� �m�a�n�a�g�e� �g�a�m�e� �s�p�e�c�i�e�s�.� �M�u�c�h� �o�f� �w�h�a�t� �f�i�s�h�e�r�y� 

�b�i�o�l�o�g�i�s�t�s� �d�o� �a�n�d� �w�i�l�l� �c�o�n�t�i�n�u�e� �t�o� �d�o� �w�i�l�l� �r�e�l�a�t�e� �t�o� 

�m�a�n�a�g�i�n�g� �s�p�o�r�t� �f�i�s�h�e�r�i�e�s� �a�n�d� �o�p�t�i�m�i�z�i�n�g� �r�e�c�r�e�a�t�i�o�n�a�l� 

�o�p�p�o�r�t�u�n�i�t�i�e�s�.� �I�t� �i�s� �n�o�t� �s�u�r�p�r�i�s�i�n�g� �t�h�a�t� �a� �h�i�g�h� �d�e�m�a�n�d� 

�e�x�i�s�t�s� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �r�e�l�a�t�e�d� �t�o� �p�o�p�u�l�a�t�i�o�n� �t�a�s�k�s�.� 

�F�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �r�e�p�o�r�t�e�d� �p�r�o�f�e�s�s�i�o�n�a�l� �d�e�v�e�l�o�p�m�e�n�t� 

�n�e�e�d�s� �i�n� �t�a�s�k�s� �r�e�l�a�t�e�d� �t�o� �h�a�b�i�t�a�t� �e�v�a�l�u�a�t�i�o�n�,� �e�n�h�a�n�c�e�m�e�n�t�,� 

�p�r�o�t�e�c�t�i�o�n� �a�n�d� �r�e�s�t�o�r�a�t�i�o�n�.� �W�h�i�l�e� �s�u�c�h� �t�a�s�k�s� �h�a�v�e� �a�l�w�a�y�s� 

�b�e�e�n� �a� �c�o�m�p�o�n�e�n�t� �o�f� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s �� �j�o�b�s�,� �t�h�e�s�e� �t�a�s�k�s� 

�m�a�y� �b�e� �a�s�s�u�m�i�n�g� �g�r�e�a�t�e�r� �i�m�p�o�r�t�a�n�c�e�.� �E�n�v�i�r�o�n�m�e�n�t�a�l� 

�d�e�g�r�a�d�a�t�i�o�n� �o�f� �e�x�i�s�t�i�n�g� �r�i�v�e�r�s� �a�n�d� �s�t�r�e�a�m�s�,� �l�o�s�s� �o�f� 

�w�e�t�l�a�n�d�s�,� �i�n�c�r�e�a�s�i�n�g� �d�e�m�a�n�d�s� �f�o�r� �f�r�e�s�h� �w�a�t�e�r� �c�o�n�s�u�m�p�t�i�o�n� �b�y� 

�v�a�r�i�o�u�s� �p�u�b�l�i�c�s� �s�u�c�h� �a�s� �m�u�n�i�c�i�p�a�l�i�t�i�e�s�,� �a�g�r�i�c�u�l�t�u�r�e� �a�n�d� 
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�i�n�d�u�s�t�r�y�,� �i�n�c�r�e�a�s�i�n�g� �d�e�m�a�n�d� �f�o�r� �a�c�c�e�s�s� �t�o� �c�l�e�a�n� �w�a�t�e�r� �f�o�r� 

�r�e�c�r�e�a�t�i�o�n� �a�n�d� �s�p�o�r�t� �f�i�s�h�i�n�g�.�.�.�t�h�e�s�e� �a�n�d� �o�t�h�e�r� �p�r�e�s�s�u�r�e�s� �a�r�e� 

�t�h�r�e�a�t�e�n�i�n�g� �a�q�u�a�t�i�c� �h�a�b�i�t�a�t�s�.� �A�s� �o�r�g�a�n�i�z�a�t�i�o�n�a�l� �m�i�s�s�i�o�n�s� 

�a�n�d� �g�o�a�l�s� �o�f� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �a�g�e�n�c�i�e�s� �c�h�a�n�g�e� �t�o� �m�e�e�t� 

�t�h�e�s�e� �n�e�w� �t�h�r�e�a�t�s� �t�o� �a�q�u�a�t�i�c� �h�a�b�i�t�a�t�s�,� �j�o�b� �r�o�l�e�s� �o�f� �f�i�s�h�e�r�y� 

�b�i�o�l�o�g�i�s�t�s� �w�i�l�l� �c�h�a�n�g�e�.� �O�n�-�g�o�i�n�g� �a�s�s�e�s�s�m�e�n�t� �o�f� �c�o�n�t�i�n�u�i�n�g� 

�e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �o�f� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �w�i�l�l� �h�e�l�p� �t�o� �i�d�e�n�t�i�f�y� 

�t�h�e� �s�k�i�l�l�s� �n�e�e�d�e�d� �t�o� �c�a�r�r�y� �o�u�t� �n�e�w� �j�o�b� �r�e�s�p�o�n�s�i�b�i�l�i�t�i�e�s�.� 

�I�t� �w�a�s� �i�n�t�e�r�e�s�t�i�n�g� �t�o� �n�o�t�e� �t�h�a�t� �n�o�n�e� �o�f� �t�h�e� �t�a�s�k�s� �u�n�d�e�r� 

�t�h�e� �s�u�b�-�c�a�t�e�g�o�r�i�e�s� �I�m�p�a�c�t� �A�s�s�e�s�s�m�e�n�t�s�,� �S�o�c�i�o�-�E�c�o�n�o�m�i�c�,� �a�n�d� 

�P�r�o�p�a�g�a�t�i�o�n� �a�n�d� �S�t�o�c�k�i�n�g� �w�e�r�e� �i�d�e�n�t�i�f�i�e�d� �i�n� �t�h�e� �t�o�p� �t�e�n� 

�t�a�s�k�s� �h�a�v�i�n�g� �a� �h�i�g�h� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� �n�e�e�d�e�d� �f�o�r� �t�h�e� �j�o�b� �a�n�d� 

�a� �h�i�g�h� �d�e�m�a�n�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n�.� �A�l�l� �l�e�v�e�l�s� �o�f� 

�g�o�v�e�r�n�m�e�n�t� �a�r�e� �f�e�e�l�i�n�g� �p�r�e�s�s�u�r�e�s� �o�f� �a�c�c�o�u�n�t�a�b�i�l�i�t�y� �a�n�d� 

�p�u�b�l�i�c� �o�p�i�n�i�o�n�.� �T�h�e�r�e� �s�e�e�m�s� �t�o� �b�e� �a� �h�e�i�g�h�t�e�n�e�d� �p�u�b�l�i�c� 

�a�w�a�r�e�n�e�s�s� �o�f� �t�h�e� �e�n�v�i�r�o�n�m�e�n�t� �a�n�d� �g�r�e�a�t�e�r� �d�e�m�a�n�d� �f�o�r� �f�i�s�h�e�r�y� 

�r�e�s�o�u�r�c�e�s�,� �f�o�r� �b�o�t�h� �c�o�m�m�e�r�c�i�a�l� �a�n�d� �r�e�c�r�e�a�t�i�o�n�a�l� �p�u�r�p�o�s�e�s�.� 

�I�t� �i�s� �t�h�e�r�e�f�o�r�e� �s�u�r�p�r�i�s�i�n�g� �t�h�a�t� �t�a�s�k�s� �s�u�c�h� �a�s�:� �"�a�s�s�e�s�s�i�n�g� 

�p�u�b�l�i�c� �o�p�i�n�i�o�n�,� �n�e�e�d�s�,� �s�a�t�i�s�f�a�c�t�i�o�n� �l�e�v�e�l� �a�n�d� �k�n�o�w�l�e�d�g�e�"�,� �o�r� 

�"�m�e�a�s�u�r�i�n�g� �t�h�e� �v�a�l�u�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a�q�u�a�t�i�c� �r�e�s�o�u�r�c�e�s�"� 

�w�e�r�e� �n�o�t� �i�d�e�n�t�i�f�i�e�d� �a�s� �h�a�v�i�n�g� �a� �h�i�g�h�e�r� �n�e�e�d� �f�o�r� �p�r�o�f�e�s�s�i�o�n�a�l� 

�d�e�v�e�l�o�p�m�e�n�t�.� �P�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� �r�e�p�o�r�t�e�d� �f�o�r� �t�h�e�s�e� �t�a�s�k�s� 

�w�e�r�e� �n�o�t� �v�e�r�y� �h�i�g�h� �e�i�t�h�e�r�.� 

�1�1�0



�O�s�b�o�r�n�e� �a�n�d� �G�a�e�b�l�e�r� �(�1�9�9�2�)� �s�u�g�g�e�s�t� �p�u�b�l�i�c� �o�r�g�a�n�i�z�a�t�i�o�n�s� 

�t�h�a�t� �w�i�l�l� �s�u�r�v�i�v�e� �a�n�d� �g�r�o�w� �i�n� �t�h�e� �1�9�9�0 ��s� �a�r�e� �r�e�s�p�o�n�s�i�v�e� �t�o� 

�t�h�e� �n�e�e�d�s� �o�f� �t�h�e� �c�u�s�t�o�m�e�r�,� �a�n�d� �n�o�t� �t�h�e� �b�u�r�e�a�u�c�r�a�c�y�.� �T�h�e� 

�d�a�t�a� �i�n�d�i�c�a�t�e� �t�h�a�t� �g�r�e�a�t�e�r� �e�m�p�h�a�s�i�s� �n�e�e�d�s� �t�o� �b�e� �p�l�a�c�e�d� �o�n� 

�c�u�s�t�o�m�e�r� �s�e�r�v�i�c�e� �a�n�d� �s�a�t�i�s�f�a�c�t�i�o�n�.� �C�o�n�s�t�a�n�t�l�y� �m�o�n�i�t�o�r�i�n�g� 

�p�u�b�l�i�c� �o�p�i�n�i�o�n� �a�n�d� �s�a�t�i�s�f�a�c�t�i�o�n� �l�e�v�e�l�s� �n�e�e�d�s� �t�o� �b�e� �a�n� 

�i�n�t�e�g�r�a�l� �f�u�n�c�t�i�o�n� �o�f� �s�t�a�t�e� �f�i�s�h� �a�n�d� �g�a�m�e� �a�g�e�n�c�i�e�s�.� �T�h�e� 

�s�k�i�l�l�s� �r�e�q�u�i�r�e�d� �t�o� �a�s�s�e�s�s� �p�u�b�l�i�c� �o�p�i�n�i�o�n� �a�n�d� �m�e�a�s�u�r�e� 

�c�u�s�t�o�m�e�r� �s�a�t�i�s�f�a�c�t�i�o�n� �n�e�e�d� �t�o� �b�e� �a�c�q�u�i�r�e�d� �a�n�d� �u�t�i�l�i�z�e�d�,� �n�o�t� 

�o�n�l�y� �b�y� �t�o�p� �m�a�n�a�g�e�m�e�n�t� �a�n�d� �s�u�p�e�r�v�i�s�o�r�y� �p�e�r�s�o�n�n�e�l�,� �b�u�t� 

�b�i�o�l�o�g�i�s�t�s� �a�s� �w�e�l�l�.� 

�I�t� �i�s� �l�i�k�e�l�y� �t�h�a�t� �m�a�n�y� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �m�i�g�h�t� �n�o�t� 

�h�a�v�e� �t�h�e� �k�n�o�w�l�e�d�g�e� �a�n�d� �s�k�i�l�l�s� �n�e�e�d�e�d� �t�o� �c�a�r�r�y� �o�u�t� �t�a�s�k�s� 

�a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a�s�s�e�s�s�i�n�g� �p�u�b�l�i�c� �o�p�i�n�i�o�n� �a�n�d� �s�a�t�i�s�f�a�c�t�i�o�n�.� 

�T�h�i�s� �c�o�u�l�d� �b�e� �t�r�a�c�e�d� �t�o� �l�a�c�k� �o�f� �p�r�e�p�a�r�a�t�i�o�n� �i�n� �t�h�e� �s�o�c�i�a�l� 

�s�c�i�e�n�c�e�s� �d�u�r�i�n�g� �t�h�e�i�r� �f�o�r�m�a�l� �e�d�u�c�a�t�i�o�n�.� �P�r�o�v�i�d�e�r�s� �o�f� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d� �t�o� �f�u�r�t�h�e�r� �a�s�s�e�s�s� �t�h�e�s�e� �t�a�s�k�s� �a�n�d� 

�h�o�w� �t�h�e�y� �i�n�t�e�g�r�a�t�e� �i�n�t�o� �a� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �j�o�b�.� �P�r�o�v�i�d�e�r�s� 

�c�a�n� �a�l�s�o� �d�e�v�e�l�o�p� �p�r�o�g�r�a�m�s� �f�o�c�u�s�e�d� �o�n� �t�h�e� �c�o�n�c�e�p�t�s� �o�f� �p�u�b�l�i�c� 

�a�n�d� �c�u�s�t�o�m�e�r� �s�e�r�v�i�c�e� �w�i�t�h�i�n� �g�o�v�e�r�n�m�e�n�t�a�l� �o�r�g�a�n�i�z�a�t�i�o�n�s�.� �A�n� 

�a�t�t�i�t�u�d�i�n�a�l� �c�h�a�n�g�e� �m�u�s�t� �o�c�c�u�r� �w�i�t�h�i�n� �a�g�e�n�c�i�e�s� �a�n�d� �e�m�p�l�o�y�e�e�s�,� 

�i�n�c�l�u�d�i�n�g� �b�i�o�l�o�g�i�s�t�s�,� �b�e�f�o�r�e� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �c�a�n� 

�a�d�d�r�e�s�s� �d�e�f�i�c�i�e�n�c�i�e�s� �i�n� �t�h�e� �k�n�o�w�l�e�d�g�e� �n�e�c�e�s�s�a�r�y� �t�o� �a�s�s�e�s�s� 

�c�u�s�t�o�m�e�r� �n�e�e�d�s� �a�n�d� �p�u�b�l�i�c� �o�p�i�n�i�o�n�.� 
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�P�e�r�f�o�r�m�a�n�c�e� �o�f� �t�h�e� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �t�a�s�k�s� �s�u�c�h� �a�s� 

 ��d�e�t�e�r�m�i�n�i�n�g� �t�h�e� �c�o�s�t�/�b�e�n�e�f�i�t� �r�a�t�i�o� �f�o�r� �m�a�n�a�g�e�m�e�n�t� 

�a�l�t�e�r�n�a�t�i�v�e�s�"� �a�n�d� �"�a�s�s�e�s�s�i�n�g� �v�a�l�u�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a�q�u�a�t�i�c� 

�r�e�s�o�u�r�c�e�s�"� �d�i�d� �n�o�t� �s�e�e�m� �t�o� �b�e� �a�n� �i�m�p�o�r�t�a�n�t� �j�o�b� �f�u�n�c�t�i�o�n� �o�f� 

�f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �w�o�r�k�i�n�g� �i�n� �s�t�a�t�e� �a�g�e�n�c�i�e�s�.� �T�h�e� �e�x�c�e�p�t�i�o�n� 

�w�e�r�e� �t�h�e� �s�u�p�e�r�v�i�s�o�r�y� �b�i�o�l�o�g�i�s�t�s�,� �w�h�o� �i�d�e�n�t�i�f�i�e�d� �a� �h�i�g�h�e�r� 

�n�e�e�d� �f�o�r� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �f�o�r� �t�h�e� �t�a�s�k� �"�m�e�a�s�u�r�i�n�g� 

�/�a�s�s�e�s�s�i�n�g� �v�a�l�u�e�s� �a�s�s�o�c�i�a�t�e�d� �w�i�t�h� �a�q�u�a�t�i�c� �r�e�s�o�u�r�c�e�s�.�"� 

�I�n�h�e�r�e�n�t� �t�o� �t�h�e�i�r� �j�o�b� �r�o�l�e� �m�a�y� �b�e� �a� �m�o�r�e� �g�l�o�b�a�l� �p�e�r�s�p�e�c�t�i�v�e� 

�o�f� �t�h�e� �i�m�p�o�r�t�a�n�c�e� �o�f� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �t�a�s�k�s�.� �I�t� �i�s� �l�i�k�e�l�y� 

�t�h�a�t� �m�a�n�y� �o�f� �t�h�e�s�e� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �t�a�s�k�s� �r�e�l�a�t�e� �m�o�r�e� �d�i�r�e�c�t�l�y� 

�t�o� �s�u�p�e�r�v�i�s�o�r�y� �b�i�o�l�o�g�i�s�t�s �� �j�o�b� �f�u�n�c�t�i�o�n�s�.� 

�K�e�l�s�o� �e�t� �a�l�.�(�1�9�8�8�)� �e�v�a�l�u�a�t�e�d� �u�n�i�v�e�r�s�i�t�y� �f�i�s�h�e�r�y� 

�p�r�o�g�r�a�m�s� �i�n� �t�h�e� �U�n�i�t�e�d� �S�t�a�t�e�s� �a�n�d� �r�e�p�o�r�t�e�d� �a� �n�e�e�d� �f�o�r� �m�o�r�e� 

�e�m�p�h�a�s�i�s� �o�n� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �e�d�u�c�a�t�i�o�n�.� �W�h�i�l�e� �t�h�i�s� �m�i�g�h�t� �b�e� 

�a�p�p�l�i�c�a�b�l�e� �t�o� �t�h�e� �a�c�a�d�e�m�i�c� �p�r�e�p�a�r�a�t�i�o�n� �o�f� �f�i�s�h�e�r�y� 

�p�r�o�f�e�s�s�i�o�n�a�l�s�,� �i�t� �m�a�y� �n�o�t� �h�a�v�e� �a�s� �g�r�e�a�t� �a�n� �a�p�p�l�i�c�a�t�i�o�n� �t�o� 

�f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �e�m�p�l�o�y�e�d� �b�y� �s�t�a�t�e� �f�i�s�h� �a�n�d� �g�a�m�e� �a�g�e�n�c�i�e�s�.� 

�P�e�r�f�o�r�m�a�n�c�e� �o�f� �m�a�n�y� �o�f� �t�h�e� �s�o�c�i�o�-�e�c�o�n�o�m�i�c� �t�a�s�k�s� �m�i�g�h�t� �n�o�t� �b�e� 

�c�o�m�p�l�e�t�e�l�y� �a�l�i�g�n�e�d� �w�i�t�h� �s�t�a�t�e� �f�i�s�h� �a�n�d� �w�i�l�d�l�i�f�e� �a�g�e�n�c�i�e�s� 

�g�o�a�l�s� �a�n�d� �o�b�j�e�c�t�i�v�e�s�.� �P�e�r�h�a�p�s� �t�h�e�s�e� �t�a�s�k�s� �a�r�e� �m�o�r�e� 

�a�p�p�r�o�p�r�i�a�t�e�l�y� �a�c�c�o�m�p�l�i�s�h�e�d� �b�y� �o�t�h�e�r� �n�a�t�u�r�a�l� �r�e�s�o�u�r�c�e� 

�a�g�e�n�c�i�e�s� �a�t� �t�h�e� �s�t�a�t�e� �o�r� �f�e�d�e�r�a�l� �l�e�v�e�l�,� �o�r� �a�r�e� �c�o�l�l�a�b�o�r�a�t�i�v�e� 

�e�f�f�o�r�t�s� �b�y� �m�a�n�y� �a�g�e�n�c�i�e�s�.� �C�o�m�p�a�r�a�t�i�v�e� �s�t�u�d�i�e�s� �i�n�v�o�l�v�i�n�g� 
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�f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �f�r�o�m� �o�t�h�e�r� �a�g�e�n�c�i�e�s� �s�u�c�h� �a�s� �t�h�e� �U�.�S�.� �F�i�s�h� 

�a�n�d� �W�i�l�d�l�i�f�e� �S�e�r�v�i�c�e�,� �U�.�S�.� �F�o�r�e�s�t�r�y� �S�e�r�v�i�c�e�,� �a�n�d� �t�h�e� �B�u�r�e�a�u� 

�o�f� �L�a�n�d� �M�a�n�a�g�e�m�e�n�t� �w�o�u�l�d� �p�r�o�v�i�d�e� �u�s�e�f�u�l� �i�n�f�o�r�m�a�t�i�o�n� �i�n� �t�h�i�s� 

�m�a�t�t�e�r�.� 

�T�h�e� �a�n�a�l�y�s�i�s� �t�h�a�t� �l�o�o�k�e�d� �a�t� �l�o�w� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l�s� 

�r�e�q�u�i�r�e�d� �f�o�r� �a� �t�a�s�k�,� �B�U�T� �i�d�e�n�t�i�f�y�i�n�g� �a� �h�i�g�h� �n�e�e�d� �f�o�r� 

�c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �w�a�s� �r�e�v�e�a�l�i�n�g� �i�n� �i�t�s� �i�m�p�l�i�c�a�t�i�o�n�s�.� �T�h�e� 

�m�o�s�t� �m�e�a�n�i�n�g�f�u�l� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �n�e�e�d�s� �r�e�p�o�r�t�e�d� �w�e�r�e� 

�t�a�s�k�s� �t�h�a�t� �r�e�l�a�t�e�d� �t�o� �m�o�d�e�l�i�n�g� �a�n�d� �g�e�n�e�t�i�c�s�.� �T�h�e� �m�o�d�e�l�i�n�g� 

�t�a�s�k�s� �d�e�a�l�t� �w�i�t�h� �t�h�e� �a�c�t�u�a�l� �d�e�v�e�l�o�p�m�e�n�t� �a�n�d� �c�o�n�s�t�r�u�c�t�i�o�n� �o�f� 

�m�o�d�e�l�s�,� �t�h�e� �u�s�e� �o�f� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �h�a�b�i�t�a�t� �m�o�d�i�f�i�c�a�t�i�o�n� 

�o�u�t�c�o�m�e�s�,� �u�s�i�n�g� �m�o�d�e�l�s� �t�o� �p�r�e�d�i�c�t� �p�o�p�u�l�a�t�i�o�n� �r�e�s�p�o�n�s�e�s� �t�o� 

�m�a�n�a�g�e�m�e�n�t� �a�l�t�e�r�n�a�t�i�v�e�s�,� �a�n�d� �t�h�e� �u�s�e� �o�f� �m�o�d�e�l�s� �t�o� �d�e�t�e�r�m�i�n�e� 

�c�a�r�r�y�i�n�g� �c�a�p�a�c�i�t�y� �a�n�d� �d�e�v�e�l�o�p� �c�o�n�s�e�r�v�a�t�i�o�n� �s�t�r�a�t�e�g�i�e�s�.� �T�h�e� 

�t�w�o� �t�a�s�k�s� �r�e�l�a�t�e�d� �t�o� �g�e�n�e�t�i�c�s� �w�e�r�e� �"�e�s�t�a�b�l�i�s�h�i�n�g� �g�e�n�o�t�y�p�e�s� 

�o�f� �f�i�s�h� �a�n�d� �d�e�t�e�r�m�i�n�i�n�g� �g�e�n�e�t�i�c� �v�a�r�i�a�b�i�l�i�t�y�"�,� �a�n�d� 

 ��e�v�a�l�u�a�t�i�n�g� �g�e�n�e�t�i�c� �i�m�p�a�c�t�s� �o�f� �s�t�o�c�k�i�n�g�.�"� 

�B�e�t�w�e�e�n� �2�0� �a�n�d� �2�5�%� �o�f� �t�h�e� �f�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �i�n�d�i�c�a�t�e�d� 

�t�h�e�y� �w�a�n�t�e�d� �t�o� �h�a�v�e� �m�o�r�e� �c�o�n�t�i�n�u�i�n�g� �e�d�u�c�a�t�i�o�n� �o�n� �m�o�d�e�l�i�n�g� 

�a�n�d� �g�e�n�e�t�i�c�s�.� �T�h�e�y� �w�a�n�t�e�d� �t�o� �u�n�d�e�r�s�t�a�n�d� �a�n�d� �u�s�e� �m�o�d�e�l�s� �b�u�t� 

�i�n�d�i�c�a�t�e�d� �t�h�a�t� �a� �h�i�g�h� �p�r�o�f�i�c�i�e�n�c�y� �l�e�v�e�l� �w�a�s� �n�o�t� �n�e�e�d�e�d�.� 

�F�i�s�h�e�r�y� �b�i�o�l�o�g�i�s�t�s� �d�e�s�i�r�e�d� �i�n�f�o�r�m�a�t�i�o�n� �a�b�o�u�t� �g�e�n�e�t�i�c�s� �a�n�d� 

�i�t�s� �r�e�l�e�v�a�n�c�e� �t�o� �t�h�e�i�r� �j�o�b� �f�u�n�c�t�i�o�n�s� �a�n�d� �m�a�n�a�g�e�m�e�n�t� 

�1�1�3


