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ABSTRACT

Socioeconomic and policy information is important to fisheries management in order to assess
potential social and economic impacts of proposed fishing regulations. Previous surveys which collect
this type of data for the recreational for-hire (RFH) fishing industry in the U.S. Gulf of Mexico were
conducted in 1987 and 1997. The third Gulf-wide survey was conducted in 2010 to update the
socioeconomic and policy data available on the RFH industry. More specifically, the survey collected
captain, vessel, and trip characteristics, firm and trip financial data, targeted species, and opinions on
policy issues and hurricane impacts.

State license information indicated that 3,315 captains were licensed to operate in the Gulf in
2009. Surveys were sent to 2,305 captains between March and June 2010. Overall, 689 responses were
received with an approximate response rate of 33 percent. Because survey administration paralleled
events of the Deepwater Horizon blowout and oil spill, data was examined for evidence of recall bias
through the use of Discriminant Analysis and logistic regression analysis. These assessments attempted
to predict when surveys were completed by examining respondent, operating, and financial
characteristics. Evidence of recall bias was not found, and no adjustments were made to financial data.

Respondents were categorized using effort and license information into head, charter, and guide
boat operating classes. Results of the survey are presented through costs, earnings, and attitudinal
profiles for operating classes on the Gulf and state/regional levels. Statistical differences of means
between operating classes and states/regions were examined using Analysis of Variance (ANOVA) and
Kruskal-Wallis tests. Data and results presented under this study constitute the most comprehensive

socioeconomic and policy data currently available on the Gulf RFH fishing industry.



CHAPTER 1. INTRODUCTION AND LITERATURE REVIEW

Coastal communities in the U.S. Gulf of Mexico depend on marine recreational and commercial
fishing for employment, income, and tourism. Despite the sizeable catch and participation rates for
recreational fishing, most fisheries economics research focuses on the commercial sector, for which
more verifiable data are available. Commercial landings totaled 1.4 billion pounds with an estimated
dockside value of $629 million in the Gulf in 2009 (Annual Commercial Landings Statistics 2010).
Recreational anglers, including 2.8 million Gulf states residents, made 23 million trips and caught
173 million fish in the Gulf in 2009 (Fisheries of the United States 2010). One important part of the
recreational sector is the recreational for-hire (RFH) industry.

Federal regulations define the RFH fishing industry in a broad sense. For example, the
Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-Stevens Act) defines charter
fishing as, “fishing from a vessel carrying a passenger for hire... who is engaged in recreational fishing”
(16 USC 1801 et seq.). A subsequent notice in the Federal Register in 1989 defines a charter boat as,
“a vessel whose operator is licensed by the U.S. Coast Guard to carry paying passengers and whose
passengers fish for a fee” (54 FR 29564). Beyond the broad scope of these federal descriptions,
standardized definitions for categorizing groups of operations within the industry (i.e., head, charter, or
guide boat operations) do not exist. Prior to the advent of state and federal licensing requirements, RFH
fishing vessels were classified primarily by payment structure and vessel size. For example, previous
studies describe operations that charge for fishing trips on a per person basis as “party boat” or “head
boat”! operations. Head boats are often larger vessels that have higher passenger carrying capacities.
Operations that charge one group of renters a lump sum for chartering a vessel are typically defined as

“charter boat” operations. These charter vessels tend to be smaller, often carrying six or less passengers

! Herein, “party boats” are referred to as “head boats”.



(Ditton, Holland, and Gill 1992). The remainder of this chapter describes previous literature regarding

the Gulf RFH fishing industry, as well as the need and objectives for updated economic research.

1.1. Literature Review

Existing literature of the Gulf RFH fishing industry contains a limited number of studies that
address the supply side of this sector. The only Gulf-wide studies to date are those supported by the
National Oceanic and Atmospheric Administration (NOAA), with the goal of understanding the status of
the RFH industry (Ditton, Stoll, and Gill 1988; Holland and Milon 1989; Sutton et al. 1999; Holland,
Fedler, and Milon 2000). Subsequent studies based on these NOAA surveys, as well as a few
independent efforts, account for the remainder of the literature. The following section describes the two

major NOAA studies, as well as additional related research.

1.1.1. First Gulf-Wide Survey (1987-88)

According to Stoll et al. (2002), the first Gulf-wide RFH survey was a culmination of two
separate yet cohesive studies administered in 1987 and 1988 (Ditton et al. 1988; Holland and Milon
1989). In the first phase, researchers from Texas A&M University used in-person interviews to sample
RFH operators who primarily fished offshore in Texas, Louisiana, Mississippi, and Alabama. The
sampling frame was created from 1985 and 1986 vessel databases from the National Marine Fisheries
Service (NMFS). During this period, the four states were estimated to have 26 head boat and 210
charter boat operators, for a total of 236 RFH operators. Of these, 17 head boat and 100 charter boat
operators were interviewed (Ditton et al. 1988). The second phase, conducted by researchers from the
University of Florida, surveyed operators who were active in Gulf of Mexico waters off of the Florida
coast, including the Keys (Holland and Milon 1989). This area was estimated to have 70 head boat and

738 charter boat operators, for a total of 808 active RFH operators. Of these, 21 head boat and



145 charter boat captains were interviewed (Holland and Milon 1989). Data from each phase was
combined and analyzed.

The first Gulf-wide study investigated head boat and charter boat operations separately, because
it was assumed that their distinctive characteristics would lead to different sociological and economic
behavior. Data were collected on the vessel level, and analysis focused on major geographic activity
centers, general trip characteristics, targeted species, management opinions, and social structure of the

industry.

1.1.2. Second Gulf-Wide Survey (1998)

The second Gulf-wide survey was the result of a collaborative study conducted by Texas A&M
University (Sutton et al. 1999) and the University of Florida (Holland and Milon 2000) in 1998. The
second study followed a period of regulatory activity for the RFH sector, including the implementation
of additional federal licensing and permitting requirements. For example, Amendment 2 of the Coastal
Migratory Pelagics Fishery Management Plan (FMP) in 1987 established a charter vessel permit for the
fishing of coastal migratory pelagic species in federal waters (implementation occurred after the 1988
survey). Similarly, Amendment 11 of the Reef Fish FMP, established in 1996, required a permit for
charter vessels retaining catch of reef fish in federal waters (Gulf of Mexico Fishery Management
Council 2008). A moratorium was implemented in 2003 on these permits under Amendment 14 of the
Coastal Migratory Pelagics FMP and Amendment 20 of the Reef Fish FMP in order to cap the charter
fishing effort for these species.

Sutton et al. (1999) conducted in-person interviews with federally-licensed, offshore RFH
operators from Texas, Louisiana, Mississippi, and Alabama. At the time, the four states were
determined to have 453 licensed RFH operators, including 23 head boat and 430 charter boat operations.
Interviews were conducted with 21 head boat and 96 charter boat captains (Sutton et al. 1999). A
separate, concurrent survey of operators in Florida (Gulf and Atlantic coasts) was conducted by Holland

3



and Milon (1999) to allow for a complete data set for the Gulf region. At the time, researchers estimated
that there were 69 head boats and 845 charter boats operating in Florida. Of these vessels, 22 head boats
and 218 charter boats were included in the sample.

Using the first Gulf-wide survey as a baseline, these newer studies examined how the offshore
industry developed since the previous decade by focusing on the social and economic conditions of RFH
operations. Questions covered topics such as operator, vessel, and trip characteristics, targeted species
and effort, species dependence, business finances, association memberships, and opinions about policy
and management. All financial data were collected on the vessel level. The economic impacts and
significant changes that occurred in the RFH sector over the 10-year period were partially compared to

economic data collected in the first Gulf-wide survey (Sutton et al. 1999).

1.1.3. Additional Research

Supplemental studies were conducted based on data collected from the second Gulf-wide survey.
Stoll et al. (2002) performed an economic impact analysis using the software package IMPLAN (IMpact
analysis for PLANning) and found that output, incomes, and employment impacts for the charter boat
industry in the five Gulf states were $131.0 million, $60.3 million, and 3,116 jobs, respectively. The
output, incomes, and employment impacts associated with head boat operations were determined to be
$18.5 million, $8.2 million, and 371 jobs, respectively. Another study extracted various typologies of
offshore charter and head boat operators, finding a separation between those that relied on their charter
fishing business for income and those that were primarily motivated by lifestyle (Norris-Raynbird 2004).

More recent economic data on the RFH industry were collected as an add-on to the Marine
Recreational Fisheries Statistics Survey’s (MRFSS) For-Hire Survey in the U.S. Gulf of Mexico in
2002-2003 (Liese, Carter, and Curtis 2009). The MRFSS For-Hire Survey captures data from a

10 percent sample of charter boat operators in the Gulf (except Texas which does not participate in



MREFSS) in an effort to estimate charter fishing effort in the Gulf.? The economic add-on survey
collected charter revenue and expenditure data on the trip level from 2002-2003. Data were collected on

captain and vessel characteristics, wages and salary, revenue, overhead costs, and vessel repairs (Liese et

al. 2009).

1.2. Limitations of Previous Studies

Analyses from the first and second Gulf-wide surveys are primarily limited to the federal
offshore fleet. Though inshore operations were difficult to identify at the time, these studies likely
missed a major portion of the RFH industry by not accounting for the economic impacts and operational
characteristics of the inshore fleet.

The economic study conducted by Liese et al. (2009) collected extensive financial information
for inshore and offshore RFH businesses in the Gulf. The For-Hire Survey sample does not include
charter businesses from Texas or head boat operations. Financial estimates could only be updated and
provided for charter businesses based on Gulf operations in Louisiana, Mississippi, Alabama, and

Florida. This absence of data from each Gulf state renders comparative regional analysis problematic.

1.3. Problem Statement
The lack of recent economic data for the Gulf RFH fishing industry limits the ability to fully
determine the economic and social impacts associated with any regulation that may influence business
operations. This lag in updated economic and policy data prevents fulfillment of Magnuson-Stevens Act
mandates which require use of this data. Specifically, the Act states:
Conservation and management measures shall... take into account the importance of

fishery resources to fishing communities by utilizing economic and social data... in order
to (A) provide for the sustained participation of such communities, and (B) to the extent

*Though head and charter boat effort was originally collected under a single survey, head boat fishing effort is now collected
separately under the NMFS Southeast Head Boat Logbook Program, beginning in 1986 (Diaz and Phares 2004).



practicable, minimize adverse economic impacts on such communities (16 USC 1801 et

seq.).

The National Marine Fisheries Service is tasked with managing federal marine fisheries
resources and implementing procedures for recommended management actions and policies outlined in
fishery management plans (FMPs). These FMPs must follow procedures under the National
Environmental Policy Act prior to becoming law (e.g., required to submit environmental/fishery impact
statements). The Magnuson-Stevens Act details requirements for these plans:

Any fishery management plan which is prepared by any Council, or by the Secretary,
with respect to any fishery, shall... include a fishery impact statement for the plan or
amendment. .. which shall assess, specify, and analyze the likely effects, if any, including
the cumulative conservation, economic, and social impacts, of the conservation and

management measures on, and possible mitigation measures for... participants in the
fisheries and fishing communities affected by the plan or amendment... (16 USC 1801 et

seq.).

The most comprehensive economic and social data for the RFH sector was collected over
10 years ago through the second Gulf-wide survey. Apparent growth in the industry, economic
fluctuations, natural disturbances in the Gulf, and the expansion of regulatory actions over the past
decade, combined with a paucity of recent RFH economic data, indicate a need for a third
comprehensive economic and policy-oriented survey of the RFH sector in the U.S. Gulf of Mexico.
Without updated and accurate economic and policy data for the RFH fishing sector, it is difficult to
satisfy the Magnuson-Stevens Act mandates as they relate to the economic ramifications of proposed
fisheries regulations in the Gulf region. This study helps rectify this situation by collecting new data for
all segments of the RFH industry and analyzing it in the context of current policy developments in the

Gulf of Mexico fishing industry.

1.4. Objectives

This project aims to provide an updated, comprehensive review of the economic and policy

status of the RFH sector in the U.S. Gulf of Mexico. In doing so, the project will develop a baseline



socioeconomic dataset that can be used to analyze future economic, environmental, and policy
questions, including those related to natural disturbances and the ongoing regulation of resource
utilization in the Gulf. The specific project objectives are:

1. Administer and collect economic, social, and policy data for all segments of the
RFH fishing sector through the third Gulf-wide socioeconomic survey, acting as an
expanded and updated instrument from the two previous Gulf-wide studies;

2. Identify groups of respondents with relatively homogeneous characteristics, thereby
defining operational classes that may be the focus of targeted, management-based
economic and policy analysis;

3. Construct costs, earnings, and attitudinal profiles by operational class and
state/region; and,

4. Examine data collected for evidence of recall bias as it relates to the Deepwater

Horizon/BP oil spill.

1.5. Overview of Thesis

This first chapter provides the project’s background and objectives. Chapter 2 details the
methodology employed in the creation and administration of the third Gulf-wide comprehensive
economic RFH survey, as well as the process used for data analysis. Results of the study are discussed
through descriptive analyses in Chapter 3. The potential for recall bias as it relates to the Deepwater
Horizon/BP oil spill is addressed in Chapter 4. And finally, Chapter 5 summarizes the project and

entails conclusions and any future work anticipated.



CHAPTER 2. METHODOLOGY

Previous surveys of the RFH sector in the U.S. Gulf have provided the only management-
relevant data sets for this industry (Ditton et al. 1988; Holland and Milon 1989; Sutton et al. 1999;
Holland and Milon 2000; Liese et al. 2009). While these studies have helped to characterize the
economic and policy aspects of this sector, the third Gulf-wide survey aimed to develop a more
comprehensive regional assessment by collecting socioeconomic and policy information from a
representative sample of operations in all five Gulf states. State-based RFH fishing licenses were used
as the sampling frame, thereby allowing more extensive data collection from all vessel classes. Whereas
the previous Gulf-wide studies relied on a charter boat versus head boat classification regime, the

current study utilizes a more intuitive approach based on vessel- and license-specific attributes.

2.1. Sampling Frame and Population Estimation

Establishing a consistent sampling frame that captures inshore and offshore vessels across the
five Gulf states in this study proved to be challenging. There was no standardized (in terms of
participant definition) or comprehensive source for the number of charter and head boat operations
across the Gulf, making it impossible to exactly identify the survey’s target population on a Gulf-wide
basis. Of all the available state and federal sources, state licensing frames were the most comprehensive

sources for estimating the RFH fishing population.

2.1.1. Sampling Frame Using Primarily State Sources

Contacts for the survey sampling frame were obtained from captain or vessel license records for
the license year 2008-2009 from Texas (Parks and Wildlife Department), Louisiana (LDWF),
Mississippi (Department of Marine Resources), and Alabama (Department of Conservation and Natural
Resources). These license sources were not available to previous studies of the RFH sector, as the

additional licensing requirements only became effective during the mid- to late-1990s. This newer



sampling frame allows for surveying of all vessel classes and sectors of the industry without regard to
inshore or offshore effort.

Florida’s state for-hire licenses (managed by the Fish and Wildlife Conservation Commission)
are sold for vessels and/or captains and do not distinguish between operations in the Gulf and Atlantic.
The National Marine Fisheries Service (NMFS) active for-hire vessel registry was used in place of the
state’s licensing database as the sampling frame for Florida, because it captured vessels (one sampling
unit) operating in the Gulf. State and federal sources were also referenced in efforts to estimate the

number of operations over time.

2.1.2. State Sources for Population Estimates Across Time

With state sources, data are available for different spans of time and reflect two units of
measurement due to licensing variation between states. Figure 2.1 shows apparent growth in the number
of captains and vessels by state from 1980-2009, as new estimates became available from individual
states. Estimates are measured as the number of captains in Texas and Louisiana and the number of
vessels in Mississippi, Alabama, and West Florida. Some growth observed during the first few years
after license implementation was likely due to an increase in compliance with these new requirements.
Any growth realized after the effect of compliance was likely experienced in the charter and guide sector
as a whole (i.e., head boat population remained relatively stable). Because state sources do not
differentiate between head and charter operations in most cases, federal sources were referenced to gain
insight on the head boat sector.

After accounting for duplicate contacts in each state, it was conservatively estimated that 3,315
RFH fishing captains were licensed to operate in the U.S. Gulf of Mexico in 2009. Because of the use
of vessel-associated databases in some states, this population estimate does not necessarily capture all
freelance captains (i.e., captains that do not own or are not associated with a specific vessel), though this
group is not expected to be a significant proportion of the overall Gulf RFH industry. This estimate of
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Figure 2.1 Development of State-Based Tracking of RFH Operations in the U.S. Gulf of Mexico,
1980-2009

the number of captains is not directly comparable to population estimates from the other Gulf-wide
studies as the previous studies reported the number of vessels. Furthermore, the lack of comprehensive
state licensing frames in previous studies would have led them to underestimate, or ignore entirely, the
vessels operating inshore (i.e., guide boats). These intrinsic differences in the sampling frames and
ability to identify inshore operations suggest caution when comparing data across the three decadal

surveys.

2.1.3. Federal Sources for Population Estimates Across Time

Examining the number of vessels reporting to the NMFS Southeast Head Boat Logbook Program
from 1986-2009 provides general estimates for head boats in the Gulf (K.B., unpublished data;
Donaldson and Bray, unpublished data). Under the NMFS Head Boat Survey, head boats were defined
as vessels carrying 15 or more passengers on average per trip and primarily fishing in federal waters

(i.e., Exclusive Economic Zone, or EEZ; Kelly Fitzpatrick, NOAA Beaufort Laboratory, personal
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communication). It is important to note that estimates from this source are not directly comparable to
those from previous Gulf-wide surveys due to differences in the definition of head boats. Based on the
NMEFS source, there were approximately 85 head boats in 2009, as shown in Figure 2.2. The number of
head boats, however, remained relatively stagnant throughout the estimation period and only fluctuated
between 69 and 86 head boats.

Estimates for charter and guide boats were examined using the MRFSS For-Hire Survey
sampling frame from 2001-2009. The vessel frame used is not an all-inclusive or standalone source for
Gulf-wide vessel estimation as it did not include data from Texas for charter vessels and acted solely as
a frequency of vessels included in the NOAA survey sampling frame (Gregg Bray, Gulf States Marine
Fisheries Commission, personal communication). These estimates are presented alongside head boat
estimates in Figure 2.2.

Other federal sources include Gulf charter and head boat fishing permits for reef fish and coastal
migratory pelagic fish and the U.S. Coast Guard (USCG) federal for-hire captain license database. As
with state sources, attempts at estimating the RFH fishing population from these federal databases were

problematic. The federal reef and pelagic fishing permits only captured operations from the offshore
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Figure 2.2 Gulf RFH Fishing Vessels (NMFS Head Boat Survey Frames and MRFSS For-Hire Survey)
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fleet, and thus, could not act as a standalone source. Furthermore, the permits are under a moratorium
and would not necessarily show fluctuations in the number of active operations over time. The final
population source examined was USCG federal charter captain licenses, which are not exclusively
required for for-hire fishing captains. They are also a requirement for captains that operated diving,
sightseeing, and other non-fishing charter trips and did not differentiate between captains operating on

the Gulf or Atlantic coasts of Florida.

2.2. Survey Development

Table 2.1 presents major milestones along the survey implementation process. The initial survey
instrument was developed from June to October 2009 after a critical examination of the first and second
Gulf-wide assessments and a supplementary financial RFH survey (Ditton et al. 1988; Holland and
Milon 1989; Sutton et al. 1999; Holland and Milon 2000; Liese et al. 2009). The Tailored Design
Method was followed to the extent possible when creating the survey instrument and supplemental

documents (Dillman 2000).

2.2.1. Survey Compensation

In the process of designing the survey instrument, the researchers discovered that a similar
survey of RFH captains in Louisiana was being developed through the Louisiana Department of Wildlife
and Fisheries (LDWF). The agency’s intent was to administer a compensation-based survey to
Louisiana captains through which payments would be made using federal recovery funding obtained in
the wake of hurricanes Katrina and Rita. The LDWF and NOAA studies were merged in order to avoid
duplication such that, while overall survey development and implementation were overseen by NOAA,

LDWF provided assistance in survey development and funding. Compensation was budgeted for all
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Table 2.1 Implementation Overview

TIME FRAME

MILESTONE

Jun-Oct 2009

Nov-Dec 2009
Jan-Feb 2010

Mar 2010

Apr 2010

Jun 2010

Aug 2010

Draft survey development

Decision to merge NOAA and LDWF survey efforts finalized along with plans for
compensation of all participants

Panel testing for initial draft with 18 captains from 11 RFH associations in each Gulf state
Final postal version completed

Collaboration with Louisiana State University Public Policy Research Laboratory begins in
efforts to develop an identical internet survey instrument

Obtain population lists of Gulf RFH fishing captains and vessels from each respective state for
2008-2009

Completion of internet survey instrument
Documents and communication distribution schedules completed
Respondent compensation administrative processes in place and ready for testing

Plans for sampling methods finalized: stratified random sampling to be conducted in Texas and
West Florida; census to be conducted in Louisiana, Mississippi, and Alabama

Final contact list completed

Trial run of survey for 100 captains in Texas and Florida begins; payments are processed as
responses are received

Trial run of survey ceases resulting in a 34% response rate; no changes made to survey
instrument

Full survey begins and is administered to 2,205 captains from each Gulf state simultaneously;
payments are processed as responses are received

Administration of full survey ends resulting in a 33% effective response rate
Remaining payments to recipients are processed and completed

Electronic entry of postal survey responses begins

Data entry finalized

Data from trial run and full survey merged and analysis begins

respondents Gulf-wide through NOAA and LDWF.*

The use of compensation for surveys is neither a new nor novel method of inducing respondent

participation. As evidenced by Dillman (2000), “...no response-inducing technique is as likely to

improve mail response rates as much as the appropriate use of financial incentives.” Specifically,

? Respondents were compensated $100 for participation in the survey. Due to the availability of federal hurricane recovery
funds in Louisiana through LDWF, some respondents were eligible to receive an additional $100.
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monetary incentives have been shown to significantly increase response rates (Church 1993; James and
Bolstein 1992); however, increases in the amount of prepaid incentives improve response at a decreasing
rate (James and Bolstein 1992; Fox, Crask, and Jonghoon 1988). On the other hand, the promise of a
larger amount of compensation after participation in the survey, compared to a smaller amount that is
sent along with the questionnaire, has been shown to marginally reduce question nonresponse (Dillman
2000). Moreover, larger amounts of compensation have also been shown to moderately improve the
quality of data in terms of respondent effort in answering to open-ended questions (James and Bolstein
1990).

Fisheries surveys often result in low response rates (U.S. Department of Commerce [DOC],
National Oceanic and Atmospheric Administration [NOAA] 2007). This low participation is often
attributed to survey fatigue, which can be caused by lengthy surveys and over-surveying of the sample
population. In a report on the economic impacts of recreational fishing and diving in the Gulf, Hiett and
Milon (2002) suggest, “Intensive telephone surveys by fisheries agencies may also be contributing to
‘respondent fatigue’, resulting in lower cooperation rates” (Hiett and Milon 2002). The report further
suggests that economic surveys may be susceptible to low participation in that respondents are
uncomfortable providing personal or business financial information. Therefore, compensation can be a
viable tool in encouraging responses. For example, in reference to surveying groups associated with
Alaskan fisheries, NOAA (2007) states that most mail surveys are discarded “especially if the survey is
voluntary and does not provide any monetary or non-monetary reward”.

Finally, payment for the collection of biophysical and socioeconomic data are increasingly
commonplace in fisheries research, as evidenced by the expansion of fisheries cooperative research
programs (National Marine Fisheries Service [NMFS] MARFIN 2011; National Sea Grant, NOAA, and
DOC 2011; National Marine Fisheries Service CRP 2011; Hartley and Robertson 2006; Karp et al.
2001). In fact, cooperative research is authorized and funded under the Magnuson-Stevens Act. For

example, the Emergency Disaster Recovery Program was enacted in an effort to provide assistance in
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restoring Gulf marine fisheries in the years following the major hurricanes of 2005. This program funds
and mandates the development of cooperative research to aid in the evaluation of the recovery process
(Gulf States Marine Fisheries Commission 2008). Furthermore, compensation to industry members for
participation in this research can be a key factor in improving involvement. In a survey of groundfish
fishermen in the U.S. West Coast, hypothetical scenarios of cooperative research charter trips were
posed along with differing levels of compensation and p