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ABSTRACT—This study summarizes the
results of a survey designed to provide
economic information about the finan-
cial status of commercial reef fish boats
with homeports in the Florida Keys. A
survey questionnaire was administered in
the summer and fall of 1994 by interview-
ers in face-to-face meetings with owners
or operators of randomly selected boats.
Fishermen were asked for background
information about themselves and their
boats, their capital investments in boats
and equipment, and about their average
catches, revenues, and costs per trip for
their two most important kinds of fishing
trips during 1993 for species in the reef
fish fishery. Respondents were character-
ized with regard to their dependence on
the reef fish fishery as a source of house-
hold income. Boats were described in
terms of their physical and financial char-
acteristics. Different kinds of fishing trips
were identified by the species that gen-
erated the greatest revenue. Trips were
grouped into the following categories: yel-
lowtail snapper (Ocyurus chrysurus); mutton
snapper (Lutjanus analis), black grouper
(Mycteroperca bonaci), or red grouper (fipi-
nephelus morio); gray snapper (Lutjanus gri-
seus); deeper water groupers and tilefishes;
greater amberjack (Seriola dumerili); spiny
lobster (Panulirus argus); king mackerel
(Scomberomorus cavalla); and dolphin (Cory-
phaena hippurus). Average catches, reve-
nues, routine trip costs, and net operating
revenues per boat per trip and per boat
per year were estimated for each category
of fishing trips. In addition to its descrip-
tive value, data collected during this study
will aid in future examinations of the eco-
nomic effects of various regulations on
commercial reef fish fishermen.
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Introduction

Bays, coral reefs, and offshore waters
of the Florida Keys support commer-
cial and recreational fisheries for reef
fishes and other species. Many of the
reef fishes, including snappers (Lut-
janidae), groupers (Serranidae), por-
gies (Sparidae), grunts (Haemulidae),
triggerfishes (Balistidae), wrasses (Lab-
ridae), tilefishes (Malacanthidae), and
jacks (Carangidae), are vulnerable to
overfishing because of their life his-
tory characteristics that include rela-
tively sedentary behavior, slow growth,
low natural mortality, large body size,
delayed reproduction, and sex rever-
sal for some species (SEFSC, 1992). As
a result, the Florida Marine Fisheries
Commission!, the South Atlantic Fish-
ery Management Council?, and the
Gulf of Mexico Fishery Management
Council® have implemented regula-
tions to conserve and rebuild depleted
populations of reef fishes.

Scarcity of economic data has been
a problem in the development of reg-
ulations for reef fishes. Data about
total pounds landed and total ex-ves-
sel value are available*, but there is
little information about the financial
performance of commercial reef fish
boats or the economic effects of pro-

posed regulations. This report pres-
ents results from a recent survey that
collected basic economic information
about commercial fishing for reef
fishes in the Florida Keys. Our objec-
tives are to develop a stratified ran-
dom survey of commercial reef fish
boats with homeports in the Florida
Keys; summarize characteristics of
respondents and their boats; and
estimate average catches, revenues,
routine harvesting costs, and net op-
erating revenues per trip and per year
for commercial reef fish boats. The
information presented here will be

! Florida Fish and Wildlife Conservation Com-

mission. 1999. Marine Fisheries Regulations
[Management Plans]. Internet website avail-
able at http://marinefisheries.org/mfc46.htm.

South Atlantic Fishery Management Coun-
cil. 1983. Fishery Management Plan, Regula-
tory Impact Review, and Final Environmental
Impact Statement for the Snapper-Grouper
Fishery of the South Atlantic Region. One
Southpark Circle, Southpark Building, Suite
306, Charleston, S.C. 29407.

Gulf of Mexico Fishery Management Coun-
cil. 1981. (Revised) Environmental Impact
Statement and Fishery Management Plan for
Reef Fish Resources of the Gulf of Mexico.
Lincoln Center, Suite 881, 5401 West Ken-
nedy Boulevard, Tampa, FL 33609.

1 Data are maintained by the Office of Fisher-
ies Statistics, National Marine Fisheries Ser-
vice, Southeast Fisheries Science Center, 75
Virginia Beach Drive, Miami, FL. 33149.

)
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made available to fishery managers to assist in their as-
sessments of the consequences of proposed regulations
for the commercial reef fish fishery.

This report is the third in a series of three about eco-
nomic surveys of the commercial reef fish fisheries in
the southeastern United States. Waters® reported on a
similar survey of 196 commercial reef fish boats in the
Gulf of Mexico. Waters, Rhodes, Waltz, and Wiggers6
described a survey of 147 commercial snapper-grouper
boats along the Atlantic coast from North Carolina to
south Florida. In an unrelated survey, Suman and Shiv-
lani” interviewed 337 fishermen in the Florida Keys to
examine where they fished during 1995 in relation to
the Florida Keys National Marine Sanctuary and to esti-
mate species caught, relative effort in various fisheries,
and trip costs per fishery.

Materials and methods

Our survey consisted of three questionnaires (see
Appendix 1). First, a screening questionnaire was used
to record each attempt to telephone owners of ran-
domly selected boats, verify their boat’s eligibility for
inclusion in the survey, and set up an appointment
for a face-to-face interview with the owner or operator.
Second, the basic questionnaire was used to obtain
background information about respondents and their
boats and to identify the primary species caught during
the year. Third, supplemental questionnaires were used
to obtain detailed information about average catches,
revenues, and costs per trip for each boat’s two most
important kinds of trips for reef fishes in terms of their
contributions to annual revenues. If a boat made only
one kind of trip for reef fish, then a second supple-
mental questionnaire was administered regarding the
most important kind of non-reef fishing trips, if any.
We decided to collect supplemental information about
only two kinds of fishing trips per boat as a way to limit
the length of each interview, although it reduced the
amount of resulting information about the profitability
of fishing alternatives for boats that engaged in three or

5 Waters, James R. 1996. An economic survey of commercial reef fish
vessels in the U.S. Gulf of Mexico. Unpubl. report for the National
Marine Fisheries Service, 101 Pivers Island Road, Beaufort, NC
28516.

5 Waters, James R., Raymond J. Rhodes, Wayne Waltz, and Robert

Wiggers. 1997. An economic survey of commercial reef fish boats

along the U.S. south Atlantic coast. Unpubl. report for the National

Marine Fisheries Service, 101 Pivers Island Road, Beaufort, NC

28516.

Suman, D. O., and M. P. Shivlani. 1997. Catch and effort profiles

of commercial fishermen in the Florida Keys National Marine Sanc-

tuary. Unpubl. report of the Division of Marine Affairs and Policy,

Rosenstiel School of Marine and Atmospheric Science, University of

Miami, 4600 Rickenbacker Causeway, Miami, FL. 33149.

\,

more kinds of fishing trips. Interviews were performed
under subcontract by Roper Starch Worldwide, Inc., a
firm that specializes in research surveys for both the
public and private sectors.

Sampling design

The Florida Keys, by virtue of their unique location
between the Atlantic Ocean and Gulf of Mexico, estab-
lish the boundary between the federal jurisdictions of
the South Atlantic and Gulf of Mexico Fishery Man-
agement Councils. The South Atlantic Fishery Man-
agement Council has responsibility for management
of fisheries in federal waters south and east of the Flor-
ida Keys, whereas the Gulf of Mexico Fishery Manage-
ment Council has jurisdiction in federal waters west and
north of the Keys. Depending on where they fish, fisher-
men may have to comply with regulations established
by one or both regional fishery management councils,
as well as the state of Florida which manages fisheries in
state waters.

To fish commercially for reef fishes in federal waters,
both regional fishery management councils require per-
mits. The National Marine Fisheries Service (NMFES) is-
sues reef fish permits for boats that fish commercially
for reef fishes managed by the Gulf Council under its
Fishery Management Plan for the Reef Fish Resources
of the Gulf of Mexico.® NMFS issues snapper-grouper
permits for boats that fish commercially for reef fishes
managed by the South Atlantic Council under its Fish-
ery Management Plan for the Snapper-Grouper Fishery
of the south Atlantic Region.9 The primary criterion to
obtain a Gulf reef fish permit is that at least 50% of to-
tal earned income must come from commercial fishing,
but not necessarily from reef fish fishing. The primary
criterion to qualify for an Atlantic snapper-grouper per-
mit is that at least 50% of total earned income or at least
$20,000 in gross revenues must come from commercial
fishing, but not necessarily from reef fish fishing. Per-
mits are issued annually.

We established the population of boats to be sampled
from data files that recorded boats with permits for the
Atlantic snapper-grouper and Gulf reef fish fisheries.!?

8 Gulf of Mexico Fishery Management Council. 1989. Amendment
Number 1 to the Reef Fish Fishery Management Plan. 3018 U.S.
Highway 301 North, Suite 1000, Tampa, FL 33619.

9 South Atlantic Fishery Management Council. 1991. Amendment
4, Regulatory Impact Review, Initial Regulatory Flexibility Analysis
and Environmental Assessment for the Fishery Management Plan
for the Snapper-Grouper Fishery of the South Atlantic Region.
One Southpark Circle, Suite 306, Charleston, SC 29407.

10 Data were obtained from the Fisheries Permits Team, National
Marine Fisheries Service, Southeast Regional Office, 9721 Exec-
utive Center Drive North, St. Petersburg, FL 33702. The terms
“boats” and “vessels” are used interchangeably in this report.
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There were 811 boats with homeports in the Florida
Keys that held either an Atlantic snapper-grouper per-
mit, a Gulf reef fish permit, or both during 1993. The
owners of most boats with federal permits apparently
expected to fish on the Atlantic side of the Keys, or in
both Atlantic and Gulf waters, but few expected to fish
only in the Gulf of Mexico. Three hundred four boats
held both an Atlantic snapper-grouper permit and a
Gulf reef fish permit, 479 boats held a snapper-grouper
permit and no reef fish permit, and only 28 boats held
areef fish permit and no snapper-grouper permit.

Given the project’s limited budget, the survey was
designed to reduce the chance of randomly selecting
boats with minimal levels of participation in the fishery
during the 1993 survey period.!! We excluded boats
whose owners let their permits expire during the first
three months of 1993 or that obtained a new permit
during the last three months of 1993. We further re-
duced the size of the sampling universe by focusing
on gear types commonly used on boats in the snapper-
grouper and reef fish fisheries. Applicants for federal
permits were asked to:

“Select by letter up to four gears used by this vessel (1.
Most important - 4. Least important)

1. 3.

92, 4.

a. Shrimp trawl g. Surface longline

b. Fish trap/pot h. Bottom longline

c. Runaround gillnet  i. Lobster trap

d. Reef fish bandit j- Diver

e. Hand/troll line k. Other (specify)

f. Rod & reel N

Boats with applications that reported the use of fish
traps (choice b), vertical lines with bandit reels (d),
rods and reels (f), bottom longlines (h), or diving gear
(j) as among their top four gear choices were retained
in the sampling universe.

The total population to be sampled consisted of 653
boats with homeports in the Florida Keys that, for at
least three months during 1993, held an Atlantic snap-
per-grouper and/or a Gulf reef fish permit to fish com-
mercially for reef fishes in federal waters and that also
claimed on their permit applications the use of one
or more common reef fish gears in their commercial
fishing activities. Other boats in the Keys that fished
commercially or recreationally for reef fishes or other

1 We would have preferred to have had access to a list of boats that
actively participated in the reef fish fishery, and if the survey were
to be repeated, we would use logbook trip reports as the basis
for the sampling universe. However, the logbook program on the
Atlantic had recently begun at the time of this survey and the
NMES was still working to improve the industry’s awareness of the
reporting requirements.

Table 1

Final sample design and sampling outcome for the
Florida Keys.

Upper Middle Lower
Keys Keys Keys  Total

Boats in population 112 163 378 653
Percent of total 17 25 58 100
Planned sample 17 25 58 100
Boat owners contacted

Completed interviews 21 24 57 102

Eligible but refused 9 6 19 34

Did not fish in 1993 6 17 31 54

Reef fish < 5% of

annual boat revenues 1 6 9 16

Total 37 53 116 206
Unsuccessful attempted contacts

Not found 6 5 21 32

Deceased 0 0 2 2

Total 6 5 23 34
Estimated number of

boats eligible for

inclusion in survey 91 92 248 431

species but did not meet these conditions were not in-
cluded in the sampling universe.

Boats in the population to be sampled were stratified
by homeport area as reported on their permit appli-
cations. Boats with homeports between Bahia Honda
and Long Key were allocated to the Middle Keys re-
gion. Boats with homeports to the northeast of Long
Key were allocated to the Upper Keys region, and boats
with homeports southwest of Bahia Honda were allo-
cated to the Lower Keys region. There were 112 boats
(17% of the population of boats to be sampled) in the
Upper Keys, 163 boats (25%) in the Middle Keys, and
378 boats (58%) in the Lower Keys.

The survey design called for a stratified random sam-
ple of 100 boats, with the planned number of interviews
to be proportional to the total number of boats in each
area. Hence, the sample design called for 17 interviews
in the Upper Keys, 25 interviews in the Middle Keys,
and 58 interviews in the Lower Keys (Table 1). Boats
within each stratum were randomly ordered, and inter-
viewers attempted to schedule meetings with boat own-
ers or operators about their boat’s fishing operations
according to their position in the randomly ordered
lists. Interviewers were instructed to make at least eight
attempts to contact boat owners before selecting a re-
placement boat from the list. Owners of 32 boats could
not be located and 2 others were deceased (Table 1).

Upon successfully contacting a boat owner, interview-
ers were instructed to determine if the owner actively
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participated in the reef fish fishery in the Keys, with ac-
tive participation defined as 5% or more of annual rev-
enues having been earned from the sale of reef fishes.
Seventy boats were contacted and ruled ineligible for
inclusion in the survey: 54 did not land reef fishes dur-
ing 1993 due to an owner’s illness or the boat having
been in disrepair, sold, or having fished for other spe-
cies; and 16 did not earn at least 5% of their annual rev-
enues from the sale of reef fishes (Table 1). Thirty-four
additional boats were eligible for inclusion in the survey
but refused to schedule an interview.

The final sample consisted of interviews about the op-
erations of 102 boats: 21 in the Upper Keys, 24 in the
Middle Keys, and 57 in the Lower Keys (Table 1). Pri-
mary cities of residence for respondents in the Upper
Keys included Islamorada (9 respondents), Tavernier
(7), and Key Largo (4); in the Middle Keys included
Marathon (21) and Long Key (3); and in the Lower
Keys included Key West (24), Big Pine Key (17), and
Summerland Key (13).

Statistical methods

This study describes economic characteristics of boats
that actively participated in the reef fish fishery, as
defined by the 5% eligibility criterion for inclusion in
the survey. Responses from the screening questionnaire
were used to estimate the number of boats that actively
participated in the reef fish fishery as the ratio of boats
eligible for the survey to the total number of boats con-
tacted, with the ratio multiplied by the number of boats
in the sampling universe. It was estimated that approxi-
mately 81% (30 of 37) of the boats in the Upper Keys,
57% (30 of 53) of the boats in the Middle Keys, and
66% (76 of 116) of the boats in the Lower Keys actively
participated in the reef fish fishery (Table 1). The esti-
mated number of eligible boats was 91 with a standard
error of 6 in the Upper Keys, 92 with a standard error
of 9 in the Middle Keys, and 248 with a standard error
of 14 in the Lower Keys.

Responses from the basic questionnaire were summa-
rized by area, with area defined as the Upper, Middle,
and Lower Keys, and for all areas combined. Equations
for stratum means and standard errors were obtained
from sampling texts by Cochran (1977) and Thomp-
son (1992). Equations for stratum totals and standard
errors were adapted from Cochran’s (1977) discussion
of double sampling because the total number of active
boats in the population had to be estimated.'? Phase
1 in the double sampling context consisted of the tele-

12 Richard S. Sigman of the U.S. Bureau of the Census, Economic
Statistical Methods and Programming Division, pointed out the rel-
evance of double sampling to this survey and derived the equation
for the variance of stratum totals.

phone screening portion of the survey which gathered
information about each boat’s eligibility for inclusion
in the survey. The phase 2 subsample consisted of eli-
gible (i.e., active) boats.

Responses from the supplemental questionnaire
about each kind of fishing trip were grouped into se-
lected subpopulations, such as trips on which boats
caught primarily yellowtail snapper, regardless of stra-
tum. Equations with which to estimate the average re-
sponse by boats within each subpopulation were ob-
tained from Cochran (1977) and modified to account
for the extra variance associated with having to estimate
the total number of active boats in each stratum.

It was assumed that non-respondents were not dif-
ferent from respondents, although this assumption was
not tested due to a lack of prior information. Differ-
ences in the rates of non-response across strata are ac-
counted for in the weighting scheme used to estimate
overall population means and totals and their standard
errors. However, the assumption remains that non-re-
spondents were not different from respondents within
each stratum.

The survey was structured and responses interpreted
to minimize the potential for recall bias that could oc-
cur since fishermen were asked about their fishing ac-
tivities and financial performance at the end of the year.
Face-to-face interviews usually were scheduled at each
fisherman’s place of business so that financial records
could be examined, especially for fixed costs and other
infrequently incurred costs. In addition, respondents
were asked about their average revenues and costs per
trip rather than an exact accounting of revenues and
costs for specific trips. Averages were easier to provide
and are interpreted as expectations of revenues and
costs based on the respondent’s fishing experience
throughout the year. Fishermen must make decisions
about embarking on additional trips based on their an-
ticipated revenues and costs although actual revenues
and costs may differ at the conclusion of any specific
trip.

Results

Characteristics of respondents

Respondents ranged in age from 22 to 82 years, with
the overall average age being 52 years (Table 2). There
were 17 respondents between 30 and 39 years of age,
19 respondents in the 40-49 year age group, 25 respon-
dents in the 50-59 year age group, and 24 respondents
in the 60-69 year age group. Six respondents were
younger than 30, and eleven were 70 or older. On aver-
age, respondents in the Upper Keys were significantly
younger than respondents in the Middle and Lower
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Table 2
Estimated means, medians, and standard errors of the means for selected characteristics of respondents.
Variable Upper Keys Middle Keys Lower Keys All strata
Age of respondent in years Mean 42.9 58.9 52.9 52.1
Standard error 2.5 2.7 1.7 2.5
Median 39.0 63.5 53.0 52.0
Years residence in current county Mean 18.8 17.4 18.2 17.1
Standard error 2.0 1.9 1.3 1.2
Median 13.0 14.5 15.0 15.0
Number of persons in household Mean 2.7 2.1 2.3 2.3
Standard error 0.3 0.2 0.1 0.1
Median 2.0 2.0 2.0 2.0
Percent household income from reef fish Mean 51.6 24.8 35.9 36.9
Standard error 6.8 5.5 4.6 3.6
Median 50.0 17.5 20.0 25.0
Percent household income from other fishing Mean 18.6 30.1 14.2 18.5
Standard error 6.2 7.8 3.3 3.0
Median 0.0 10.0 0.0 1.0
Percent household income from other sources Mean 29.8 45.1 49.9 44.6
Standard error 6.8 8.3 5.4 4.3
Median 19.0 45.0 70.0 50.0
Years experience as commercial fisherman Mean 15.4 18.6 16.1 16.5
Standard error 2.5 3.2 1.4 1.4
Median 13.0 14.0 14.0 14.0
Number of different gears ever used Mean 3.8 3.9 3.7 3.7
Standard error 0.5 0.6 0.4 0.3
Median 3.0 3.0 3.0 3.0
Keys. As a group, respondents were well-educated, with
82 of them having completed high school or having Table 3

had additional education after high school (Table 3).
Respondents reported having lived an average of 17
years in Monroe County (Table 2).

Household size ranged from 1 to 6 persons, including
the respondent, with an overall average of 2.3 persons
(Table 2). Someone other than the respondent was also
employed in approximately 2 out of 5 households, al-
though this ratio differed among areas (Table 4). More
than 50% of the respondents in the Upper Keys report-
ed that someone else in the household was employed,
while less than 50% of the respondents in the Middle
and Lower Keys reported other household members
who were employed. Only 1 out of 6 households includ-
ed a family member who was employed in commercial
fishing with the respondent (Table 5).

Household incomes ranged from less than $10,000
to more than $150,000, with approximately two-thirds
(52 of 78) of those who responded to the question cit-
ing household incomes of less than $40,000 (Table 6).
For all areas combined, respondents averaged approx-
imately 37% of household income from commercial
fishing for reef fishes, 18% from other types of commer-

Amount of formal education by respondents.

Upper Middle Lower
Response Keys Keys Keys  Total
Numbers of respondents, by stratum
None 0 0 1 1
Grades 1-8 1 5 3 9
Some high school 2 1 7 10
High school graduate 8 6 23 37
Vocational/technical 0 2 3 5
Some college 4 5 12 21
College graduate 6 5 8 19
Total 21 24 57 102
Estimated total numbers among active boats
None 0 0 4 4
Grades 1-8 4 19 13 36
Some high school 9 4 30 43
High school graduate 35 23 100 158
Vocational/technical 0 8 13 21
Some college 17 19 53 89
College graduate 26 19 35 30
Total 91 92 248 431
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Table 4

Number of households in which someone other than
respondent was employed.

Upper Middle Lower
Response Keys Keys Keys Total

Numbers of respondents, by stratum

Yes 12 7 23 42
No 9 17 34 60
Total 21 24 57 102
Estimated total numbers among active boats
Yes 52 27 100 179
No 39 65 148 252
Total 91 92 248 431
Table 5

Number of households with members who were
employed with respondent.

Upper  Middle Lower
Response Keys Keys Keys Total

Numbers of respondents, by stratum

Yes 4 2 11 17

No 17 22 46 85

Total 21 24 57 102
Estimated total numbers among active boats

Yes 17 8 48 73

No 74 84 200 358

Total 91 92 248 431

cial fishing, and 45% from all other sources including
incomes earned in non-fishing jobs held by the respon-
dent and other household members, pensions, invest-
ments, and so forth (Table 2).

When compared to respondents in other areas, re-
spondents in the Upper Keys reported the greatest reli-
ance on commercial fishing for reef fishes as a source
of household income and the least reliance on sources
other than commercial fishing (Table 2). On average,
commercial fishing for reef fishes accounted for 52%
of household income in the Upper Keys. Four respon-
dents (19%) reported that 100% of their household
income came from commercial fishing for reef fishes,
whereas 11 respondents (52%) reported no household
income from other types of commercial fishing, and 7
respondents (33%) reported no non-fishing sources of
household income.

In contrast, respondents in the Middle Keys report-
ed the least reliance on commercial fishing for reef
fishes (Table 2). One-half of the respondents reported

Table 6
Household income of respondents for 1993.
Upper Middle Lower
Response Keys Keys Keys  Total
Numbers of respondents, by stratum
Did not know 0 3 8 11
Declined to answer 3 8 2 13
Under $10,000 2 1 5 8
$10,000-19,999 5 1 10 16
$20,000-29,999 2 2 5 9
$30,000-39,999 4 6 9 19
$40,000-49,999 0 1 5 6
$50,000-59,999 0 1 2 3
$60,000-69,999 0 0 7 7
$70,000-79,999 0 0 2 2
$80,000-89,999 1 0 1 2
$90,000-99,999 2 0 0 2
$100,000-124,999 1 0 0 1
$125,000-149,999 0 0 0 0
$150,000 or more 1 1 1 3
Total 21 24 57 102
Estimated total numbers among active boats
Did not know 0 11 35 46
Declined to answer 13 31 9 53
Under $10,000 9 4 22 35
$10,000-19,999 22 4 43 69
$20,000-29,999 9 7 22 38
$30,000-39,999 17 23 39 79
$40,000-49,999 0 4 22 26
$50,000-59,999 0 4 9 13
$60,000-69,999 0 0 30 30
$70,000-79,999 0 0 9 9
$80,000-89,999 4 0 4 8
$90,000-99,999 9 0 0 9
$100,000-124,999 4 0 0 4
$125,000-149,999 0 0 0 0
$150,000 or more 4 4 4 12
Total 91 92 248 431

less than 17.5% of household income from commer-
cial fishing for reef fishes, and only four respondents
(18%) reported that more than 50% of their house-
hold income came from commercial fishing for reef
fishes. Similarly, one-half of the respondents reported
less than 10% of household income came from other
types of commercial fishing. On average, non-fishing
sources of income accounted for 45% of household in-
come in the Middle Keys.

Respondents in the Lower Keys reported the greatest
reliance on non-fishing sources of household income,
with one-half of the respondents having received 70%
or more of their household income from sources other
than commercial fishing (Table 2). Fifty percent of re-
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Table 7

Position of respondent on sampled boat.

Upper Middle Lower
Position Keys Keys Keys  Total

Numbers of respondents, by stratum

Owner/captain 20 21 55 96
Owner/not captain 1 2 2 5
Captain/not owner 0 1 0 1
Total 21 24 57 102
Estimated total numbers among active boats
Owner/captain 87 80 239 406
Owner/not captain 4 8 9 21
Captain/not owner 0 4 0 4
Total 91 92 248 431

spondents reported less than 20% of their household
income came from commercial fishing for reef fishes,
and 54% reported no income from commercial fishing
for other species.

Nearly all respondents (96 of 102) were owners and
operators of the boats selected for the survey (Table 7).
Five of the remaining respondents were owners who did
not captain their boats and the sixth was a hired cap-
tain. Respondents reported between 2 and 66 years ex-
perience as commercial fishermen, with an overall av-
erage of 16.5 years (Table 2). The average number of
years experience was about the same in all three areas
of the Keys.

Respondents usually reported experience with sever-
al kinds of fishing gear (Table 2). All but five respon-
dents reported experience with rods and reels (Table
8). In addition, respondents in all areas frequently cited
experience with bandit reels, trolling lines, handlines,
and spiny lobster and/or stone crab traps. Respondents
in the Upper and Lower Keys cited experience with
spear fishing, usually without powerheads. Twenty-two
respondents reported having ever used just one gear,
usually rods and reels.

Approximately 25% of the respondents reported
some form of employment in addition to their commer-
cial fishing activities (Table 9). The proportion of re-
spondents who reported other employment was great-
estin the Upper Keys (8 of 21=38%), least in the Middle
Keys (4 of 24=17%), and about average in the Lower
Keys (13 of 57=23%). Approximately 24% of respon-
dents with other employment (6 out of 25) cited some
type of commercial chartering activity, including fish-
ing charters and guide services (Table 10). Other em-
ployment exhibited a seasonal component in the Lower
Keys where employment was highest between April and
September, but was not seasonal in the Upper or Mid-
dle Keys (Table 11).

Characteristics of sampled boats

Sampled boats were primarily of fiberglass construction
(Table 12) and ranged in length from 18 to 65 feet, with
an overall average of 28.9 feet (Table 13). The 20-24
ft length class with 21 boats, the 25-29 ft length class
with 38 boats, and the 30-34 ft length class with 28 boats
were the most frequently occurring. Only 3 out of 102
sampled boats were smaller than 20 feet and 2 were
longer than 45 feet. Boats did not differ significantly in
average length by area within the Keys. The average age
of boat was 14 years (Table 13).

The boats’ engines ranged from 80 to 670 horsepower
(hp), with an overall average of 247 hp (Table 13). Most
sampled boats (83 out of 101) were reported to have
engines with 100 to 399 hp. Fuel capacity ranged from
12 to 1600 gallons, with two-thirds of the boats having a
capacity of less than 250 gallons and all but seven boats
having a capacity of less than 500 gallons. Fifty percent
of sampled boats in all areas combined had a fuel ca-
pacity of less than 135 gallons (Table 13). A majority
of boats in the Upper and Middle Keys used diesel-pow-
ered engines, whereas a majority of boats in the Lower
Keys used gasoline-powered engines (Table 14).

Boats were equipped with holding boxes or insulated
coolers for ice and fish. These ranged in capacity from
80 to 10,000 pounds, with an overall average of 1,355
pounds (Table 13). The average capacity of fish boxes
did not differ significantly by area for boats in the Keys.
Fifty percent of the sampled boats in all areas combined
had a holding capacity of less than 600 pounds.

One-third of the sampled boats were documented
with the U.S. Coast Guard. Nearly all were equipped
with LORAN-C, VHF radios, and some form of depth
recorder or fish finder (Table 15). Twenty-three of 102
sampled boats had GPS in 1993, and it is expected that
many of the remaining boats have purchased GPS units
since then.

Most (88) sampled boats were purchased by their cur-
rent owners since 1980 for an original investment rang-
ing between $2,000 and $400,000, with an overall av-
erage investment of $41,647 per boat and a median
investment of $33,000 per boat (Table 16). The average
investment for boats in the Upper Keys was numerically
greater than the average investments for boats in the
Middle and Lower Keys, but was not statistically differ-
ent after accounting for variation of the responses. The
estimated total investment for all 431 active boats in the
sampled population was $17.9 million: $6.0 million for
boats in the Upper Keys, $3.6 million for boats in the
Middle Keys, and $8.3 million for boats in the Lower
Keys (Table 16).

Respondents estimated that the value of their boats at
the time of the survey ranged from $1,500 to $115,000.
Boats in the Upper Keys averaged $32,733; boats in the
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Table 8
Gears that respondents have ever used.

Gear type Upper Keys Middle Keys Lower Keys Total

Numbers of respondents, by stratum
Rods and reels 21 22 54 97
Bandit reels 13 8 20 41
Trolling lines 8 13 19 40
Lobster/stone crab traps 9 8 20 37
Handlines 5 8 20 33
Spear fishing—no powerheads 5 2 15 22
Hand held electric reels 6 2 13 21
Other fish pots 3 8 9 20
Bottom longlines 4 6 7 17
Gill nets 0 6 8 14
Surface longlines 2 6 2 10
Spear fishing—powerheads 1 1 6 8
Other gears 1 1 5 7
Shrimp/fish trawls 1 0 4 5
Hand/trolling lines 0 1 4 5
Sea bass pots 0 0 3 3
Buoys 0 1 0 1
Number of respondents 21 24 57 102

Estimated total numbers among active boats
Rods and reels 91 85 235 411
Bandit reels 56 31 87 174
Trolling lines 35 50 83 168
Lobster/stone crab traps 39 31 87 157
Handlines 22 31 87 140
Spear fishing—no powerheads 22 8 65 95
Hand held electric reels 26 8 56 90
Other fish pots 13 31 39 83
Bottom longlines 17 23 30 70
Gill nets 0 23 35 58
Surface longlines 9 23 9 41
Spear fishing—powerheads 4 4 26 34
Other gears 4 4 22 30
Shrimp/fish trawls 4 0 17 21
Hand/trolling lines 0 4 17 21
Sea bass pots 0 0 13 13
Buoys 0 4 0 4
Total number of boats 91 92 248 431

Middle Keys averaged $18,587; and boats in the Lower
Keys averaged $21,807 (Table 16). Average resale val-
ues were not statistically different among areas after ac-
counting for variation of the responses. The overall av-
erage resale value was $23,421 per boat, with a median
value of $18,000 per boat.

The estimated total resale value for all boats in the
sampled population was $10.1 million (Table 16). This
is loosely interpreted as the estimated total value of
capital currently invested in the commercial reef fish
fishery in the Florida Keys, although some boats in
the sampled population participated in other fisheries,

and other boats with minimal participation in the reef
fish fishery were excluded from the sampling universe.
Boats were worth an estimated $3.0 million in the Up-
per Keys, $1.7 million in the Middle Keys, and $5.4 mil-
lion in the Lower Keys (Table 16).

Resale value depends, in part, on the expected profit-
ability of fishing. One measure of expected future prof-
itability is profit during the current year. Average an-
nual gross revenues and net incomes were highest for
boats in the Upper Keys, lowest for boats in the Middle
Keys, and about average for boats in the Lower Keys
(Table 16). Revenues averaged $49,581 per boat per
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Table 9

Number of respondents with employment other than
commercial fishing.

Upper Middle Lower
Response Keys Keys Keys Total

Numbers of respondents, by stratum

Yes 8 4 13 25
No 13 20 44 77
Total 21 24 57 102
Estimated total numbers among active boats
Yes 35 15 57 107
No 56 77 191 324
Total 91 92 248 431
Table 10

Number of respondents by type of employment other
than commercial fishing.

Upper Middle Lower
Response Keys Keys Keys  Total

Numbers of respondents, by stratum
Charter boat 2
Fishing guide
Private captain
Fishery research
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year in the Upper Keys, $13,714 in the Middle Keys,
and $28,027 in the Lower Keys, but most boats earned
less than the average. Fifty percent of the sampled boats
earned less than $35,395 in the Upper Keys, less than
$10,956 in the Middle Keys, and less than $13,000 in
the Lower Keys (Table 16). Median gross revenue was
$15,000 per boat for all areas combined.

Net incomes were small, with an overall average of
$6,879 per boat per year. Approximately 75% of re-

Table 11

Seasonal employment of respondents in other jobs.

Upper Middle Lower
Month Keys Keys Keys Total

Numbers of respondents, by stratum

January 8 4 9 21
February 8 4 9 21
March 8 4 8 20
April 8 4 12 24
May 8 3 13 24
June 8 3 12 23
July 7 3 10 20
August 7 3 10 20
September 8 3 11 22
October 8 3 8 19
November 8 3 7 18
December 8 4 7 19
Total 8 4 13 25
Table 12

Primary material used in construction of hull for
commercial reef fish boats.

Upper Middle Lower
Response Keys Keys Keys  Total

Numbers of respondents, by stratum

Fiberglass 20 21 56 97
Wood 1 2 1 4
Wood/fiberglass 0 1 0 1
Total 21 24 57 102
Estimated total numbers among active boats
Fiberglass 87 80 244 411
Wood 4 8 4 16
Wood/fiberglass 0 4 0 4
Total 91 92 248 431

sponses (67 out of 89) reported annual net incomes
of less than $10,000, including 18 responses of $0 or
less. Fifty percent of the sampled boats earned less than
$7,981 in the Upper Keys, less than $800 in the Middle
Keys, and less than $2,500 in the Lower Keys (Table
16). Thirteen people declined to respond to questions
about net income.

Estimated total revenues for 1993 when aggregated
over all boats in the sampled population were approx-
imately $12.7 million, with aggregate net incomes of
$3.0 million (Table 16). Boats earned an estimated $4.5
million in revenues and $1.0 million in net income in
the Upper Keys, $6.9 million in revenues and $1.65
million in net income in the Lower Keys, and $1.3 mil-
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Table 13
Estimated means, medians, and standard errors of means for selected physical characteristics of commercial reef fish
boats.
Variable Upper Keys Middle Keys Lower Keys All strata
Total length of boat (feet) Mean 30.4 29.0 28.3 28.9
Standard error 2.2 0.9 0.9 1.4
Median 29.0 28.5 26.0 27.0
Age of boat (years) Mean 13.6 17.2 12.8 13.9
Standard error 1.5 1.8 0.9 0.9
Median 14.0 16.0 12.0 13.0
Engine horsepower (hp) Mean 296.9 237.8 232.7 247.3
Standard error 32.5 22.7 14.6 15.5
Median 245.0 222.5 212.5 220.0
Fuel capacity (gallons) Mean 182.2 213.9 223.0 212.5
Standard error 29.9 40.4 35.0 24.5
Median 150.0 144.5 125.0 135.0
Capacity of fish boxes (pounds) Mean 1,364.3 1,433.0 1,323.4 1,355.5
Standard error 315.9 329.2 256.9 185.3
Median 600.0 700.0 550.0 600.0

Table 14

Type of fuel used on commercial reef fish boats.

Upper Middle  Lower
Response Keys Keys Keys Total

Numbers of respondents, by stratum

Diesel 12 16 27 55

Gasoline 9 8 30 47

Total 21 24 57 102
Estimated total numbers of active boats

Diesel 52 61 118 231

Gasoline 39 31 130 200

Total 91 92 248 431

lion in revenues and $0.3 million in net income in the
Middle Keys.

Fishing activities

Nearly all boats fished for reef fishes in the Keys (Table
17), which accounted for an overall average of 60% of
each boat’s annual revenues (Table 18). One-half of the
boats reported that reef fishes in the Keys accounted
for more than 70% of their annual revenues. More than
two-thirds of them also fished for other species in the
Keys (Table 17), which accounted for an overall average
of 20% of annual revenues (Table 18). One-half of the
sampled boats reported that other species in the Keys
accounted for less than 10% of annual revenues.

Approximately one-third of the boats in the Middle and
Lower Keys also fished for reef fishes and other species
in Gulf waters outside of the Keys (Table 17), with a com-
bined average contribution for reef fishes and other spe-
cies of 14-15% of annual revenues per boat (Table 18).
Few boats fished in Atlantic waters outside of the Keys
(Table 17), with a correspondingly small average contri-
bution to annual revenues (Table 18). Only seven boats
in the sample, including two from the Upper Keys, one
from the Middle Keys, and four from the Lower Keys, re-
ported revenues from charter fishing (Table 17). Never-
theless, these few boats earned relatively high fractions
of their annual revenues from chartering, which resulted
in unexpectedly high overall average contributions to an-
nual revenues, especially in the Upper Keys (Table 18).

Given a list of 31 important reef and non-reef species,
respondents ranked the species caught during 1993 in
terms of their importance to annual revenues. To de-
rive estimates of the total number of boats that fished
for each species, survey responses were expanded to the
entire population of eligible (active) boats within each
stratum and then added over all strata. The estimated
total numbers of boats are not additive across species
because boats that harvested more than one species
would be counted more than once.

Yellowtail snapper (Ocyurus chrysurus) clearly was the
most important species in all three areas of the Keys.
Eighteen of 21 respondents (86%) in the Upper Keys
fished for yellowtail snapper, with 14 of them citing it
as their most important species in terms of annual rev-
enues. In the Middle Keys, 20 of 24 respondents (83%)
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Table 15

Number of boats with selected kinds of electronic equipment on board.

Upper  Middle Lower Upper Middle Lower
Electronics on board Keys Keys Keys Total Electronics on board Keys Keys Keys  Total
Numbers of respondents, by stratum Estimated total numbers of active boats
LORAN-C 18 23 54 95 LORAN-C 78 88 235 401
GPS 10 3 10 23 GPS 43 12 43 98
EPIRB 7 7 15 29 EPIRB 30 27 65 122
Radar 3 0 6 9 Radar 13 0 26 39
Color scope 14 9 22 45 Color scope 61 35 96 192
LCD fish finder 6 8 26 40 LCD fish finder 26 31 113 170
Paper recorder 7 11 20 38 Paper recorder 30 42 87 159
Plotter 3 0 8 11 Plotter 13 0 35 48
VHF radio 19 24 56 99 VHF radio 82 92 243 417
Cellular phone 6 2 8 16 Cellular phone 26 8 35 69
Single sideband radio 1 3 Single sideband radio 4 4 4 12
Computer 1 0 2 3 Computer 4 0 9 13
Other 3 4 5 12 Other 13 15 22 50
Sampled boats 21 24 57 102 Estimated total boats 91 92 248 431
Table 16
Estimates of financial characteristics of reef fish boats.
Upper Middle Lower All
Variable Keys Keys Keys strata
Estimated means, medians, and standard errors of means per boat
Investment in boat and gear ($) Mean 65,785 39,423 33,625 41,647
Standard error 20,461 8,046 2,735 5,172
Median 33,500 33,000 32,000 33,000
Resale value of existing boat ($) Mean 32,733 18,587 21,807 23,421
Standard error 6,657 2,320 2,532 2,278
Median 20,000 16,000 19,000 18,000
Gross revenue in 1993 (§) Mean 49,581 13,714 28,027 29,505
Standard error 9,694 2,648 4,777 3,662
Median 35,395 10,956 13,000 15,000
Net income before taxes ($) Mean 11,129 3,301 6,653 6,879
Standard error 2,761 1,859 3,411 2,102
Median 7,981 800 2,500 3,000
Estimated totals and standard errors of totals for all eligible (active)
boats in the sampled population (thousands of dollars)
Investment in boat and gear ($) Total 5,974 3,637 8,327 17,939
Standard error 1,899 825 823 2,228
Resale value of existing boat ($) Total 2,973 1,715 5,401 10,088
Standard error 635 273 697 981
Gross revenue in 1993 (§) Total 4,503 1,265 6,941 12,709
Standard error 928 275 1,246 1,577
Net income before taxes ($) Total 1,011 305 1,648 2,963
Standard error 259 174 850 905
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Table 17
Kinds of fishing activities for commercial reef fish boats.
Upper Middle Lower
Fishing activities Keys Keys Keys  Total
Numbers of respondents, by stratum
Reef fish in Keys 21 23 55 99
Other species in Keys 16 18 37 71
Reef fish in Gulf 3 8 23 34
Other species in Gulf 4 5 14 23
Reef fish in Atlantic 2 4 5 11
Other species in Atlantic 1 3 4 8
Charter/head boat 2 1 4 7
Number of respondents 21 24 57 102
Estimated total numbers among active boats
Reef fish in Keys 91 88 239 418
Other species in Keys 69 69 161 299
Reef fish in Gulf 13 31 100 144
Other species in Gulf 17 19 61 97
Reef fish in Atlantic 9 15 22 46
Other species in Atlantic 4 12 17 33
Charter/head boat 9 4 17 30
Total number of boats 91 92 248 431

fished for yellowtail snapper, with 16 of them citing it
as their most important species. Similarly, 47 of 57 re-
spondents (82%) in the Lower Keys fished for yellow-
tail snapper, with 38 of them citing it as their most
important species. Overall, it was estimated that 359
out of 431 active boats (83%) in the sampled popula-
tion fished for yellowtail s