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EXECUTIVE SUMMARY

The Technical and Information Management Services (TIMS) of the Southeast
Fisheries Center (SEFC), National Marine Fisheries Service (NMFS) designed
and conducted a survey to estimate the number of billfish caught by the
recreational fishery in the western North Atlantic Ocean during the 1 year
period, May 1, 1977 to April 30, 1978. The survey assumed that all fishing
done in these waters by recreational fishermen would be done from boats
20-65 feet long (except Florida where 18 and 19 foot boats were included)
and registered in an Atlantic or Gulf of Mexico coastal state, Puerto Rico,
the U.S. Virgin Islands, or with the Coast Guard as a documented vessel.
Whenever possible, boats were eliminated from the population based on

- propulsion and use codes as reported in the boat registration files. A
sample of 56,241 boats was selected by systematic random sampling from

a stratified population of 389,930 boats. l

Questionnaires requesting billfish and shark catch and effort information
were sent to the selected 56,241 registered boat owners on June 8, 1978.
Approximately 3 weeks after the first mailing, a second mailing of about
33,200 questionnaires was sent to those people not responding to the

first mailing. In August, telephone interviews were conducted with a
subsample of the nonrespondents to the mail questionnaire. A brief
summary of the results of this survey follows:

Billfish

1. The estimate of the total number of billfish caught is 85,869 + 15,502
at the 95% confidence limit (CL).

2. Estimates of the total number of each billfish species caught and
boated (number caught minus number released) are:

Species ' Caught ‘ Boated
Blue Marlin 6,745 + i,610 at 95% CL 2,452 + 536 at 95% CL
White Marlin 15,649 + 3,450 at 95%Z CL 4,787 + 838 at 95% CL
Sailfish 60,008 + 14,994 at 95% CL 15,699 + 3,970 at 95% CL
Spearfish 467 + 324 at 95% CL 397 + 306 at 95% CL
Swordfish 3,000 + 946 at 95% CL 2,344 + 860 at 95% CL
Totals 85,869 + 15,502 at 957 CL 25,679 + 4,192 at 95% CL



3. Estimates of the number of billfish caught in each of the areas
" described in the survey are:

Virginia and Northward 8,709 + 1,938 at 95% CL
North Carolina to Florida 9,411 + 2,936 at 95% CL
Florida East Coast & Keys 51}307 + 14,684 at 957% CL
Gulf of Mexico 10,832 + 2,984 at 95% CL
- Puerto Rico and the 1,444 + 1,372 at 95% CL

U.S. Virgin Islands
Other Waters 4,168 + 1,250 at 957% CL

4. Four methods used to estimate the number of boats in the billfish fishery
produced estimates of 17,373, 17,392, 19,737 and 21,980 boats.

5. Three methods used to estimate the number of days fished for billfish
produced estimates of 247,743, 296,100 and 298,797.

6. The average number of days fished for billfish per boat was 14.4.
7. The averége number of billfish caught per day fished was 0.29.

8. The average number of billfish caught per boat was 4.2.

Sharks

1. Estimate of the number of sharks (over 20 pounds) caught is:
230,423 + 44,050 at 95% CL.

2. Shark catch estimates by area fished are:

Virginia and Northward 124,226 + 40,262 at 95% CL
“North Carolina to Florida 16,292 + 8,050 at 95% CL
Florida East Coast & Keys 40,184 + 12,086 at 95% CL
Gulf of Mexico 46,405 + 10,348 at 957% CL
Puerto Rico and the 776 + 640 at 95% CL

" U.S. Virgin Islands

Other Waters 2,536 + 1,032 at 95% CL
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Four methods used for estimating the number of boats in the shark
fishery produced estimates of 13,986, 14,139, 18,773 and 19,730.

Three methods used
produced estimates

The average number
The average number

The average number

to

of

of
of

of

estimate the number of days fished for sharks
146,838, 190,432 and 213,738.

days fished for sharks per boat was 10.6.
sharks caught per day fished was 1.2.

sharks caught per boat was 12.8.
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INTRODUCTION

Since passage of the Fishery Conservation and Management Act of 1976
(Public Law 94-265), the National Marine Fishery Service (NMFS) has been
responsible for supporting the newly established Regional Fishery Management
Councils in developing Fishery Management Plans (FMP’s) to manage the
fisheries within the Fishery Conservation Zone (FCZ). FMP’s describe how a
fishery resource will be managed within the FCZ, which includes water from the

states’ territorial sea to 200 miles offshore.

The South Atlantic Council is the lead council responsible for the
development of the Billfish FMP. The Southeast Fisheries Center (SEFC) of
NMFS recognized that only very limited data were available on the total
recreational catch of billfish and sharks, and that a survey could provide
additional data. NMFS was already developing a National Marine Recreational
Fishery Survey that would provide recreational catch data on certain finfish
and shellfish. Because catching billfish is a relatively rare event, the
national survey is not expected to provide adequate data for these species.
Therefore, the Technical and Information Management Services (TIMS) of the

SEFC designed and conducted a survey to collect data on billfish and sharks.

Described in this report is the survey design, survey results and data
analyses of the recreational billfish survey. It is estimated that about five

man-years of effort were expended in conducting this survey.



SURVEY OBJECTIVES

The principalqobjective of the billfish survey was to estimate the total

recreational catch of billfish in the western North Atlantic during a 12-month

period, May 1, 1977 to April 30, 1978.

Secondary objectives were to:

1.

be

Collect data on the‘recreational catch of sharks larger than 20
pounds.

Collect effort data for both the billfish and shark fisheries.
Collect data on tournament and nontournament catch of both
billfishes and sharks.

Identify characteristics of the fisheries that may aid in designing
future surveys.

Collect the above data from the following areas (Figure 1):

a. Virginia and northward

b. North Carolina to Florida

c. Florida East Coast and the Florida Keys

d. Gulf of Mexico

e. Puerto Rico and the U.S. Virgin Islands

f. Other waters (primarily the Bahamas)

SURVEY REQUIREMENTS

Population Description

A complete list of individuals participating in recreational billfishing

in the study area does not exist, and in order to identify a target population

to meet the objectives of this recreational billfish survey, two assumptions

T
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were made: 1) to go fishing for billfish one must use a boat of the proper
size and type; 2) all boats used in fishing for billfish recreationally in
the study area would be registered in an Atlantic or Gulf Coastal State of the
United States, with the U.S. Coast Guard as a documented vessel, in Puerto

Rico, or in the U.S. Virgin Islands.

If the boat registration files from these sources were combined, it was
assumed that viftually all U.S. recreational boats capable of billfishing in
the study area ?ould be identified, and therefore it would be possible to
identify the tafget population. Boats were determined to meet the
requirements of this survey if they were:

1. registered in a coastal state of the United étates from Texas to New
Hampshire, Puerto Rico, or the U.S. Virgin Islands; (Preliminary
investigations determined that no recreational billfishing is
conducted off Maine, so 1its registration file was not included.)

2. registered by the U.S. Coast Guard as a documented vessel and having
a home port somewhere within the study area;

3. 20-65 feet in length (except in Florida where the Gulf Stream is
close to shore in certain areas, thus enabling smaller boats (18-19
feet) to fish for billfish);

4e powered by other than sail;

Se not identified as commercial fishing boats, such as a shrimper or

other trawler.

This target population, therefore, consisted of 20 separate boat
registration files: omne from the U.S. Coast Guard, one from Puerto Rico, one
from the U.S. Virgin Islands, and one each from 17 coastal Atlantic States.

For the remainder of this report, all of these files will be referred tb

o



collectively as "state files."

Acquisition of these files proved to be no small task. Principal
problems encountered in this undertaking were primarily related to privacy
considerations and state laws. Other problems affecting building a unifomm
file included:

1. Twenty different registration formats.

2. Eighteen different types of data processing systems, and two

nondigitized files.

3. Nonstandard methods of boat registration.

4. Nonstandard definition of use codes.

5. Nonstandard use of propulsion codes.

The two files not available in digitized form were from Delaware and
Puerto Rico. A coﬁputer printout of the Delaware file was made available to
TIMS at the Dover Office of the Delaware Department of Natural Resources and
Envirommental Control, Division of Fish and Wildlife. The Puerto Rican file
consisted of actual registration forms and was available at the San Juan
Office of the Puerto Rican Port Authority. In both cases, systematic random
sample of 10% of the boats between 20-65 feet was drawn by hand and later
digitized. The other 18 files were acquired on computer tape and converted to

run on TIMS’ computer equipment.

Survey Design

It is possible to collect data on many aspects of any fishery. Because
the major objectives of this survey were to collect catch and effort data to
support development of billfish and shark FMP’s, it was decided that the most

relevant data needed were: 1) number of fish caught, released, and boated by



species, 2) location of catch, 3) days fished, 4) boat size, 5) identification
of sharks by species, 6) number of fish reported caught in tournaments, and 7)

type of boat used (charter or noncharter).

To gain information about a specified population it would be too
expensive and time~consuming to canvass the entire population. To draw a
valid conclusion about a population, a representative sample of ‘a population
can bé selected. Some of the sampling techniques available for selecting a
representative sample of a population are: simple random sampling, systematic
random sampling, cluster sampling, stratified sampling, and multistage
sampling. Regardless of the techniques used, 1t is important that there be no
selective factor in drawing the sample, and that there be no selective factor
present among those responding. The most common procedures for collecting
statistical data are: direct observation, personal intervie&, and mail

questionnaires.

In determining the methodology to be used in executing the billfish

survey the following points ﬁere considered:

1. Although, direct observation produces more accurate data, it is
neither practical nor feasible for this study, because the
information desired is retrospective, the target population covers
too large a geographic area, and the cost 1is prohibitive.

2. The personal interview procedure may provide for a more complete
response to be obtained, but the cost and time to administer is
large. To conduct a face-to-face interview, a large staff of
trained interviewers is needed and a procedure for maintaining
supervision is required. To conduct a personal interview via

telephone also requires a trained staff of interviewers, phone



equipment, and a procedure for supervision.

3. The mail questionnaire procedure is the quickest and least
expensive, but usually results in a large nonresponse rate.

4. The method to be used must require the least amount of time and

money to obtailn a given degree of reliability.

The mail questlonnaire procedure, besides being quicker and less
expensive, is used in many surveys because accurate data can be collected;
more persons can be contacted initially without increasing cost; respondents
can consult records; and the questionnaire can be completed at the
respondent’s convenience. The principal problem encountered 1in using this
survey procedure is that many people do not respond to mail questionnaires.
Also the respondent may not understand the questions or will knowingly or

otherwise answer incorrectlye.

Cost and time comparisions were made for doing all data collecting by
telephone against collecting the initial data by mail with a telephone follow-
up of nonrespondents. Telephone numbers were not part of the boat
registration files; therefore, extra time and money would be required to
obtain these numbers. A multistage sampling technique was used in this survey
to minimize time and cost, i.e., an initial mail questionnaire with a follow-
up telephone interview of nonrespondents. Two mailings of the questionnaire
were made; the first went to every sample unit selected, and the second went
to nonrespondents from the first mailing. Additionally, the telephone follow-
up procedure was used because it was not known if the answers of those
responding to the mail questionnaire were representative of those not

responding.



Iype of Sample

The populatién for this survey consisted of potential billfishing boats
registered on the 20 state boat registration files already described. It was
thought that duplication may have existed between the U.S. Coast Guard
documented ves#el filé and other state files. To test this, about 200 boats
registeréd in state files were searched for in the U.S. Coast Guard file with
only one being found. This seems reasonable because law requires only one
type of registration,;and duplicate registration would cost the boat owner
extra money. It was assumed that duplication among other state files would
also be insignificant. The existence of duplicate records within a file was
also assumed to be insignificant. If a boat owner had more than oné boat

selected in the samplé, a questionnaire was mailed for each boat.

According to NMFS researchers familiar with bi}lfish tournament and dock
sampling, certain size boats were more likely to participate in the billfiéh
fishery. Based on their knowledge of the fishery, the population of potential
billfishiﬁg boats was stratified into five size classes: 1) 18-19 foot boats
registered in Florida, 2) 20-25 foot, 3) 26~34 foot, 4) 35-45 foot, and 5) 46~
65 foot boats. It was felt that stratifying the population by boat size class
would reduce the within stratum variance to a minimum because boats with
similar billfishing potential would be sampled together. Therefore,
stratification was used to increase the precision of the final estimate of
total catch. Because each state file was obtained separately and each had
unique characteristicskand because sampleé from Puerto Rico‘and Delaware had
to be pre-selected by haﬁd, it was decided to additionally stratify the

population by state of registration.



Each wnit in the sampling frame was identified by a number which allowed
individual responses to be weighted according to their probability of
selection. Each unit was assigned a nine digit code. The first two digits
were letters that identified state of registration or stratum (Table 1); the
second six digits were numbers which identified the individual within a state;
the last digit was response a code used to identify the type of response,
i.e., "A" identified response to the first mailing, "B"” identified response to

the second mailing., and "P" identified response by telephone.

The initial sample design was based on several assumptions: that
respbndents could recall their fishing activity for the year; the frequency of
participation in the sport fishery for billfish would be low, and the actual
catch of billfish would be a rare event; the response would be related to the
individual boat selected in the sample; the experience of those responding by
mail or‘telephone would be representative of the the entire population and the
expected response rate to the mail survey would be about 50%Z. Before
acquisition of all state files, 1t was necessary to make other assumptions
about the population. We estimated that there were about 2 million
recreational boats in the area to be studied and that about 207 of these could
be classified as capable of billfishing. We further estimated that about 5%
of the boats in the frame would actually go billfishing and that about 20% of
these boats would have é catch of a billfish. Therefore, it was estimated
that the proportion of boats in the population that would have a catch of
billfish was about 1%. Thus the objective was to select a random sample that
would achieve, with 95% confidence, an estimate with an error not to exceed
10%Z of the true value. That is, if repeated sampling was done under the same

conditoons, 95 out of 100 times the estimate would be within 10% of the true



population value. The sample size (n) is based on the following formula:

(Cochran)lg
1’PQ
_ d’
1 (1*PQ
1+~ (52-1)
N\ g*
P = expected incidence in the population
Q=1-P
t = standard normal deviate value at the 95% confidence level
d = difference between the sample estimate and the population value
N = estimated number population of boats
Thus, for this survey:
(2%) (.01) (.99)
(.001)2
n = - = 36,033
: 2
1+ 4001000 ((2 ) (.01) (.99) _ 1)
! (.001)2

Based on these assumptions and sample design, a sample size of about
36,000‘boats would be needed to make estimates of catch provided there were a
100% response rate. Because a 100% response rate was not expected, the
following factors were importaﬁt in determining the final sample size: 1) the
catch of billfish is a rare event, 2) the dompleteness of the sampling frame,
3) the associated cost of processing response, 4) the expected response rate
to both mailings, and 5) the cost for obtaining and processing data for
nonrespondents. To obtain a final sample size of 36,000, an initial sample
size of approximately 56,000 was selected to allow for all factors reducing
response rate. The samplg size of 56,000 boats was proportionélly allocated
to each state, and a sampling fraction was determined for each boat class
within a state. The §amp11ng fraction was derived on the basis of taking a

1 Cochranm, W. G. 1977. Sampling Techniques. p.75. 3rd
edition. New York, John Wiley and Sons.
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sample three times as large from the strata that were expected to have the
highest proportion of catch (boats 26~45 feet) than from the strata expected
to have a lower proportion of catch (boats 18-25 and 46-65). If the number of
boats in a stratum was small, the sampling fraction was adjusted slightly to
ingure an adequate sample selection. The same basic procedure in sample
allocation was used in both the initial selection for mailing and for

subsampling of nonrespondents in the telephone survey.

Selection of Subsample

The size of the subsample to be used in the follow-up telephone survey
was based on the time required to obtain responses, cost to obtain responses,
and the minimum estimated number of responses that would produce reliable
estimates. With cost and time as the major factors, a subsample of about 30%
of the nonrespondents was selected. The subsample was drawn from those units
not responding to the mailing plus all questionnaires returned undelivered.
Nonrespondents from outside the continental United States were omitted from

the telephone survey because of prohibitive costs in calling these areas.

QUESTIONNAIRE DESIGN

The questionnaire.to be used in the recreational billfish survey had to
fulfill the following requirements:
1. Be easy to understand and simple to complete.
2. Request all required data on billfishing and/or shark fishing by
geographical area.
3. Be easily adaptable for use in the phone interview portion of the

survey.
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4. Provide a self-addressed, stamped return envelope.
5. Provide a letter identifying the study, need for data, and pfivacy
" considerations of the respondents.
6. Identify the boats sampled in the survey both on the mailout (for
delivery purposes) and on the enclosed questionnaire (for data entry
and processing purposes).

7. Be compatible with automated addressing procedures.

The Letter of Introduction (Figure 2) includes the individual’s address
and identifying survey numbef. The address and survey numbers were printed on
the outgoing envelope over an imbedded piece of carbon paper, which
transferfed»tﬁe information to the actual survey form to be returned by each
respondent. The questionnaire portion of the survey package (Figure 3) was
printed on the opposite side of the Letter of Introduction. Therefofe, every
response received had the individual’s survey number typed on the
questionnaire, thus eliminating the possibility of error in identifying and

matching an individual’s response.

Special consideration was given to the survey forms sent to Puerto Rico
because the native language 1s Spanish. A Spanish letter of introduction and
questionnaire accompanied the standard English form. Each respondent was

asked to complete either the English or Spanish form.

A pretest of the English questionnaire was conducted at four marinas in
the Miami area. Eight boat owners were selected to complete the
qﬁestionnaire. Interviewers were instructed.not to help the respondents
complete the forms but to record any questions asked or comments made
regarding the form. The pretest resuited in a few minor word changes in the

questionnaire, but no significant problems were encountered.
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Figufe 2
LETTER OF INTRODUCTION

BILLFISH SURVEY - ' ¢

¢
/ US. DEPARTMENT OF COMMERCE NATIONAL MARINE FISHERIES SERVICE, NOAA SOUTHEAST FISHERS CENTER *

Dear Boat Owner:

Since the extension of U.S. jurisdiction to the 200 mile limit and establishment of Fishery Management Councils, it has become
essential to obtain as much information as possible about our coastal resources to support the Councils in their development of
Fishery Management Plans. These Fishery Management Plans are being developed to ensure the continued abundance of our
coastal resources for use by the American fisherman. The National Marine Fisheries Service (NMFS) has been tasked with
conducting a survey of recreational fishing for billfish and sharks along the Gulf of Mexico and Atlantic coasts of the United
States, and the Caribbean fishery around Puerto Rico and the U. S. Virgin Islands. Information gained by this survey will sup-
port many endeavors, including the South Atlantic Council in their plans for refining the Billfish Fishery Management Plan. :

Because we can survey only a portion of the fishing population, the answers received from participants represent the answers
of many. For this reason, it is very important that you answer all questions as accurately as possible. Your voluntary partici-
pation in this survey is extremely important and greatly appreciated. The information you provide is confidential and will be
used for statistical purposes only. Please complete this questionnaire and return it to us as soon as possible.

OMB# 41-578028 EXP 6-78 Thank you very much for

' SCOlZéASA your cooperation.

"John Doe Sincerely,

Box 9999 /? .

123rd Street / PG&—-—J
NOAA 88-930 Exampleville, F1. 98765 Dr. Richard J. Berry

Acting Director
Southeast Fisheries Center

QUESTIONNAIRE

BILLFISH SURVEY
1. DURING THE 12 MONTH PERIOD FROM MAY 1, 1977 THROUGH APRIL 30, 1978, DID vol_g OR ANVO&ENEé.SE USE YOUR BOAT TO FISH FOR BLUE

MARLIN, WHITE MARLIN, SAILFISH, SPEARFISH, SWORDFISH, OR LARGE SHARKS? YES
(tF NO GO TO 4)
2. PLEASE INDICATE ON THE TABLE BELOW THE NUMBER OF FISH BY SPECIES AND AREA THAT WERE CAUGHT (CAUGHT=BOATED+RELEASED)
FROM YOUR BOAT DURING THE TIME PERIOD ABOVE. ALSO, PLEASE INDICATE DAYS FISHED WHETHER SUCCESSFUL OR NOT. TS e
. s DAYS FISHED BY
EISHING BLUE MARLIN WHITE MARLIN SAILFISH SPEARFISH SWORDFISH SHARKS OVER 20 LB AREATOR
AREA [ TUEET TUSCE | ERET [NOWTE | WU [ O | M | RS | e [ Uit Sew | atead [murses] oo
ﬂ VIRGINIA & ' :
'g NORTHWARD - )
wl N, CAROLINA . . . .
| TOFLORIDA : : :
3
lslFLA EAST coasT . ‘
5l &FLA KEYS . . » :
L GULF OF
MEXICO
PUERTO RICO & :
US. VIRGIN i
ISLANDS . . _ ] —
OTHER ’ ) . ;
WATERS . _ ) |
*IF ABLE TO IDENTIFY SPECIES OF SHARKS, PLEASE ESTIMATE NUMBER CAUGHT BY SPECIES:
3. PLEASE INDICATE THE FOLLOWING: '
A. BOAT LENGTH FEET
B. WAS YOUR BOAT USED PRIMARILY FOR CHARTERING C. NUMBER OF FISH LISTED ABOVE THAT WERE CAUGHT IN A
DURING THE LAST 12 MONTHS? [J YES Ono ’ TOURNAMENT: BILLFISH______ SHARKS ______

4. THANK YDU VERY MUCH FOR YOUR PARTICIPATION IN THIS SURVEY. PLEASE RETURN THIS QUESTIONNAIRE TO US IN THE ENCLOSE
ENVELOPE EVEN THOUGH YOU MAY NOT HAVE USED YOUR BOAT FOR BILLFISHING DlﬁING THAEPERIOD. PLEASE INDICATE IF YOU WOULD
LIKE TO RECEIVE A COPY OF THE FINAL RESULTS OF THIS SURVEY WHEN AVAILABLE. YES NO

13



QUALITY CONTROL AND DATA COLLECTION
1

Emphasis was placed on quality control throughout every phase of the
recreational billfish survey. All computer programs written during the
project were thoroughly tested before use, and all products of computer
programs were checked to ensure their correctness.\ Most quality control of
respondent information involved use of the survey numbers assigned to each
individual. In addition to the 8-digit survey number used to identify each
respondent, a different 1-digit code was assigned to all first mailings,
second mailings, and phone samples. This ensured that only the first response
of any individual was used during data analysis. Quality control on data
entry used computer chacking techniques that aid in reducing entry errors.
Additionally, 1if responses of people who fished were not fully understood or
were suspect (i.e. outliars) the respondents were contacted by telephone to
ensure proper recording of their data. Figure 4 is a general flow chart

summarizing the data handling procedures as responses were received.

Data collection éonsisted of two mailings of the questionnaire package
and a telephone contact of a subsample of nonrespondents. The first mailing
consisted of 56,241 survey questionnaires sent on June 8, 1978. As each
response was received, the sx:rvéy nﬁmber identifying the respondent was
entered into the computer. Approiimately 3 weeks after the first mailing, a
second mailing of about 33,200 questionnaires was sent to those people not

responding to the first mailing.

In early August the subsample of nonrespondents was selected for the

phone survey. The telepnone survey was conducted by Copley International

14
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Figure 4

DATA HANDLING FLOW CHART

Response
Received
Edit
Sort
Data Entry
of
Survey Number
)
Create
: { Files
Nondeliver- Unknown Sold Boat, Did not Did Fish
ables File Deceased Fish LA, File
File (Same as no File File i
Response at Rait for
all) Obvious
Problems
Entry, Edit
Survey Numbers Used Validation
to Combine and Validate of Fighery
all Response Data. Elimi~ = Data
nating the 2nd Response of
Those Answering More Than l
Once Fishery Data
Used For
Analysis Expansion - 1 Analysis
of
Survey Response
Data
AAL Reports
Reports

Final Report
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Corporation, LaJolla, Calif., from August 8 to August 25, 1978. Telephone
interviewers were given a dialogue sheet, which was basically a verbalization
of the mail questionnaire. Respondent data were recorded directly on maii
questionnaire forms, which hadvprinted'on them the address and survey numbers
of the respondent. Thie ensured a means of quality control for data entry of
the phone survey respondent information. Special materials; supervisiqn, and
briefings by a NMFS employee were utilized in the telephone survey to ensure
quality control. At least one Spanish speaking interviewer was on duty during

all interviewing periods. No calls were placed to nonrespondents outside the

continental United States.

In late October, data entry was discontinued and the final steps of
validating, updating, and merging respondent data were completed. Data
expansion, analysis, and further validation continﬁed for the remainder of

1978.

DATA EXPANSION

Historically, it has been observed that nonrespondents often differ from
respondents. This survey solved the problem of possible nonrespondent bias by
conducting telephone interviews with a subsample of the nonrespondents,

thereby characterizing this group.

For data expansion purposes, the population was treated as two strata:
those who responded to the mail survey and those who responded by telephone.
The two strata are combined to get an estiméte of the population. The
estimate will be unbiased if responses are obtained from all units in the

selected raudom subsample. Even though there were nonrespondents in the

16



telephone subsample the responses received are still the most reliable data to

characterize the nourespondents to the mail questionnaire.

Expansion and variance computations were based on a sampling frame which
contained a number of boats that were sold or destroyed before sampling
{referred to as out-of-scope). To determine the magnitude of this problen,
the number of out-of-scop. boats in the population was calculated based on
respondent information. These numbers were small and because the value of the
respoise for each of the out—of-scope units would be zero, the fonnulas usal
here do pot differentiate between in-scope and out-of-scope responses. The
us2 5f only the ia-scope responses did not change the estimated total or the
associated stardard errors; however, the effectiveness of the sample size was

diminished and the variance of the estimate was slightly increased.

Populaticn estimates for the U.S. Virgin Islands and Puerto Rico were
based only on responses to the mall survey as no follow-up telephone

interviews were conducted in these areas because of prohibitive expense.

Estimaces for each stratum were based on the type of response (mail or

respones rate, sampling proportion, and the number of boats
registered in 2s2ch stratum. Therefore, the estimated total for a stratum,

#

denoted by T. is the weighted sample mean multiplied by the stratum size and

y n m

can be wriiten as: T=nN [V 40D
n-’n, '

T = estimated total per stratum

N = total number of boats registered within a stratum
n = number of boats in th2 sample within a stratum
i, = number of respondents to the mail survey
m, = numnber of respondents to telephone survey

n-n, = number of nonrespondents to the mail

17



¥n. = mean number of fish caught by réspondents to the mail survey
§;. = mean number of fish caught by respondents to the telephone follow-
| up survey

”\ = denotes an-estimate qf the population made from the sample
IA other words, thettotal estimated number of fish caught'in each stratum was
‘obtained by multiplying the number of boats registered times the average
number of fish caught by all respondents. However, the aVerage number of fish
caught by all respondents had to be weighted as to the type of response (mail
or phone) and the response rate for each type. This means that mail
respondent data were expanded back to that portion of the population they
represen;ed, and phone respondent data were expanded back to the remainder,

i.e., represented by the mail nonrespondents. Example:

N = 1000 boats registered

n = 200 samples selected
n, = 130 ﬁail respondents
§h’.= 0.5 fish
n-n, = 70 |
?m' = 0.3 fish
T = 1000 ((130/200) (0.5) + (70/200) (0.3))
T = 1000 (0.430) = 430 fish

This means that the data for 130 mail respondents represented (130/200) X
(1000) = 650 boats in the population and the rema}ﬁiqg 350 boats were

represented by the data reported by the phone respondents.

Stratum estimates can be summed to obtain various group and total
estimates, and their associated variances can be summed to obtain the

variances relating to the group and total estimates being calculated. Thé

18



~
variance of the total, V(?), can be estimated as:
A A 2 2 2
V (T) = N(N-n) S + N (k-1) (n-n, ) S,
n : n?
where, the first term of the above formula 1s the estimate of the variance if

there had been no nonresponse. The second term represents the contribution to

the variaance due to the fact that data were collected for only a subsample of

the nonrespondents. s2 is the estimate of the variance in the entire

population, and*S% is the variance among those subsampled. The population

variance, 52 may be estimated by:
2 Ny 2 n-Nn; _2 ny /- = \2 2
S = 7% + — S + — (.Ynl-)’st) + ”'”1(’ v

Hence the variance may be written as,

N A " 2
o N(N-n) [y _2 - . -2 n-n /. - \2] N(k-1) (n-ny)_ 2
V(T) = P —rTl S ¢+ Q_n_l 512 + _i:Tt (J’n‘ - y‘t) + - 1 (ym1 - yd.) + ____.nT_—— S,

n
~ 2
512 - (yl - ynt>

v 2
6.2 = \Qi-Jm)
S5 = T Im

m,~1

where,

- _n _ ) .
Jst = -‘;rl ( In ) + ::ﬁ_r} (ym‘)
where, k = the reciprocal of the sampling fraction for the telephone survey.

The variance of the population within a state is the sum of the strata
variances. The state population variances can be summed to get an overall
estimate of the total variance. The standard error of the estimate is the

~
square root of the variance of the estimate, V(T).

If one assumes the data is nomally distributed, it is possible to put
confidence intervals on any'of the estimates. To obtain 95% confidence limits
of an estimate, two standard errors are subtracted from and added to the point

estimate. If 99% confidence intervais are desired, three times the standard
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A

error are subtracted from and added to the point estimate. If, for example T
= 100 and G(f) = 81 then one standard error (SE) = 9, and the 95% confidence

interval (CI) = 82 - 118 and the 99% CI = 73 - 127.
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RESULTS

The results are divided into two sections, éurvey Data Analysis and
Fishery Data Analysis. The Survey Data Analysis Section discusses tables and
graphs relating to survey design and success of the survey (e.g., population
sizes, sample sizes, and response rates); the Fishery Data Analysis Section
discusses tables and graphs of fishery data as reported by respondents (e.z.,
number of fish caught, released, and killed by species, area, boat size,
etc.). Presentations of data organized by state of registration are reported

alphabetically »y state codes (Table 1).

Table 1

States Surveyed

State Code State Code
1. Alabama AL 12, North Carolina NC
2. Coast Guard CG 13. New Hampshire NH
3. Connecticut CT . l4. New Jersey NJ
4. Delaware DE 15. New York NY
5. Florida East Coast FE 16. Puerto Rico PR
6. Florida Gulf Coast FG 17. Rhode Island RI
7. Georgia GA 18. South Carolina SC
8. Louisiana LA 19. Texas TX
9. Massachusettes MA 20, Virginia VA
10. Maryland MD 2l. Virgin Islands VI
11. Mississippi MS

21



Survey Data Analysis

Appendix I contains survey response data organized by state of
registration aﬁd gives a'cﬁmplete description of how the data are defined and
calculated. Data are reported by\béat size class and totals for four
sections: sample selection daté, mail response information, phone survey
informatibn, and total response information. Data for several of the survey
elements within the four sections are presented as histograms on the following
pages. D;ta grouped by boat size class are reported in Table 2 for
convenience of the reader. These data were obained from Appen&ix I by summing
individual state data for a given size class over all states. Data for
Delaware and Puerto Rico are not included in analyses by boat size class,

because data on boat size could not be used in sample selection for these two

files. However, data for Delaware/Puerto Rico are included in Table 2.
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Table 2
Survey Response Data By Boat Size Class

(Also Delaware/Puerto Rican)

Statistic ) ' Size Classes
’ 18=19% 20-25 26-34 35~45 46-65 DE/PR TOTAL

Population Size 33275 . 216104 95293 28756 6362 10140 389930
Sample Size Selected 3697 20393 23965 6715 457 1014 56241
Number of nondeliverables 1152 2303 2500 811 68 107 6941
Number of Respondents 1627 12233 15689 4257 247 552 34605
% Responsa 44.0 60.0 65.5 63.4 54.1 54.4 61.5
Number Boats Fished 120 765 911 322 21 57 2196

% Who Fished 7.4 6.3 5.8 7.6 8.5 10.3 6.3

* Includes only Florida registered boats
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Figure 5 plots the population of boats registered in each of the states
surveyed (data from Appendix I). These numbers include only those boats
registered that meet this surQey's criteria for billfishing capability. If
the boats registered in FE (Florida East Coast) and FG (Elorida Gulf Coast)
are combined, they represent over 79,000 boats, the largest registration of
any state. However, an additional size class (18-19 feet) was included in the
Florida population and eliminating the 33,275 boats in this class results in

New York being the largest.

Figure é_ploté data from Table 2 on population size according to the size of
the registered boats. The first size élass, 18-19 feet, is small because it
includes registrations only from Florida where smaller boats can participate
in this fishery because of the proximity of the Gulf Stream. As would be

expected, the number of registered boats decreases dramatically as boat size

increases. Delaware and Puerto Rico boats are not included in this histogram.
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Figure 7 presents the number of boats from each state that were sampled to
represent that state in the billfish survey. The average sampling fractions
did not vary greatly from state to state, hence the marked similarity to

Figure 5.

Figure 8 plots the number of boats sampled for each boat size class. This
graph démonstrates the sampling stratification used in this survey. It was
suspected that the mid-size class boats had a higher incidence of billfishing
activity and, therefore, were sampled more heavily. Comparing Figure 6 with

this figure further demonstrates this point.
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Figure 9 plots the percent responding to the mail questionnaire excluding the
number of nondeliverable questionnaires in calculating the peréentage.
Questionnaires returned undeliverable represent an unsampled portion of the
population and therefore can be subtracted from the sample size when
calculating percent response. Hence, a more accurate calculation of true mail
response rate can be obtained by dividing the number of respondents by sémple
"8ize minus nondeliverables. Average response réte is 64.3% when using this

method.

Figure 10 plots the percent of response to the bhone survey. 'These
percentages were calculated by dividing the number of completed interviews by
the subsample size selected. Puerto Rico and the U.S. Virgin Islands were not
included in the telephone survey. The éverage percent response was 42.87%.
This seemingly low response rate is partiaily explained by the fact.that
telephone.numbers were available for only 62.5% (4121) of the sémple. Using
4121 as thé tfué sample size and recalculating, the average pefcent response

becomes 68.6%.
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Figure 11 plots the combined (mail plus phone) percent response. These
percentages were calculated by adding the number of mail respondents to the
number of phone respondents and dividing by the éample size. The average
percent response was 61.5%. It was not legitimate, in this case, to calculate
a response rate by removing the number of nondeliverables from the sample size

because nondeliverables were included in the phone survey.

Figure 12 plots the percent response (mail and phone respondents combined) for
each boat size class. The relatively low response rate for size class one
(18-19 foot boats) is ﬁossibly a result of the relatively high number of

nondeliverables reported for this size class.
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Figure 13 plots the percent of the respondents in each state who fished for
billfish or sharks during the study period. The high percentage for Puerto
Rico may be an anomaly. Note the relatively high percentage for the Florida
East Coast where the Gulf Stream Brings excellent billfishing waters close to

shore. The average percent of participation in the billfish/shark fishery was

6.3%.

Figure 14 plots the percent of respondents by boat size class who fished for
billfish or sharks. The percentage for the smallest size class can be
misleading if one does not remember that this size class contains only Florida

registered boats vhere overall fishing percentage was high;

| 1
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Fishery Data Analysis

Results dare presented in two major sections: one on billfish.data and
one on shark data. Within both of these sections data will be reported on 1)
expansion data analyses - including documentation on catch By species, area
and boat size; 2) effbrt data analyses = including estimates of number of
b§ats in the fishery, success rates, and level of effort; and 3) other
analyses -~ including comparisionsbof charter vérsus noncharter catch, and
tournament versus nontournament catch. Analyses by boat size class do not
include the results of Delaware and Puerto Rico in any of the five boat size
classes because boat size class data were not used for these two files.
However, in most cases, the combined results of Delaware-Puerto Rico (DE-PR)
aré reported in addition to all size class data. All data presented in graphs
and most data in tables are pointed estimates for which standard errors or
confidence intervals are not reported. (Calculation of standard errors for all
point estimates will be explained in the Expansion Data Analysis Section.) It
is possible to identify certain trends and unique features of the data without

specifics on standard errors.

Several abbreviations are used in this report in presentation of data on
graphs and tables:

Area Abbreviation

V = Virginia and Northward

N = North Carolina to Florida

F = Florida East Coast including the Florida Keys »
G = Gulf of Mexico

P = Puefto Rico and the U.S. Virgin Islands

0 = Other waters in the western North Atlantic Ocean

i
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Boat Size Class Abbreviations -

1 =18-19

2 = 20-25 ‘

3 =26-34

4>= 35-,-45

5 = 46-65

6 = No size class available, i.e., all Delaware and Puerto Rican boats

combined .

Species/Catch Abbreviations

BF = Billfish (all species surveyed)
" BM = Blue Marlin
WM = White Marlin
SA = Sailfish
Sp = Spéarfish
SW = Swordfish
SH = Sharks |
| C = Caught (inciudeS'all fish whether\re%eased or kept)
i.e. BMC = Blue Marlin Caughf ‘ !
.R = Released (includes only fish not kept) '

B = Boated (includes only fish kept) i.e. BMB = BMC — BMR

Billfish Expansion Data Analyses

Appendix II contains a detailed summary report of expansion data for all
species surveyed by boat size class and area. Data in Appendix II were
generated from computer programs that rounded data to whole numbers after all

calculations were performed. This results in small differences in some of the
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totals reported in tables. Data used in the remainder of this section have
been taken from Appendix II and are usually reported as point estimates only.
The readér may calculate any of the standard errors associated with the point
estimates reported by summing the variances of the input data and finding the
square root of the total. (An example is provided in Appendix II.) 95% and
99% confidence intervals can be calculated for point estimates by using the

methods previously described in this report.

Data on numbers of fish caught have been summarized by species, boat
size, and area fished and are presented in tables and histograms in this
section. Data on numbers of fish released and boated by boat size and area
will not be presegted in the form of tables and histograms because of the
sheer quantity of data. Estimates of the number of each billfish species
caught, released, and boated in the study area during the study period,
including 95% confidence intervals, are presented in Table 3. Figures 15 and
16 plot fhese data to demonstrate the disposition of catch for each of the

species.
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Table 3

Catch Estimates for Billfish

Number 95% Number 95% Number 95% - % of Catch 7 of Catch
Species Caught CL Released CcL Boated CcI Released Boated
Blue Marlin 6,745 5,135 - 8,355 4,293 2,901 5,685 2,452 1,916 - 2,988 63.6 36.4
White Marlin 15,649 12,199 - 19,099 10,862 7,986 13,737 4,787 3,949 ~- 5,625 69.4 30.6
Sailfish 60,008 45,014 - 75,002 44,310 30,676 - 57,944 15,699 11,729 -~ 19,663 73.8 26.2
Spearfish 467 143 - 791 70 16 124 397 91 - 703 15.0 85.0
swordfish 3,000 2,054 - 3,946 656 274 1,038 2,344 1,484 - 3,204 21.9 78.1
Totals 85,869 70,367 - 101,371 60,191 46,183 74,199 25,679' 21,487 - 29,871 70.1 29.9




Figure 15 plots the estimated number of fish that were caught, released, and
boated for each species of billfish. The number boated (or killed) is equal
to the number caught minus the number released. It is known that the
recreational catch of a spearfish is an exceptionally rare event, and this
data demonstrates that fact. However, the 95% confidence intervals associated
with the point estimates are rather broad, and the reader is cautioned about
‘making conclusions based on these data. v

Figure 16 plots the percent of the estimated total catch of each species of
billfish that were released and boated. The release rates for blue marlin,
white marlin, and sailfish appear to be very realistic, showing that the more
highly prized and rarely caught blue marlin appears to be released less often
than the white marlin, which appears to be released less often than the
relatively abundant sailfish. The very low release rate for spearfish may be
a result of the extremely low incidence of this fish in the total catch. It
seems reasonable that someone capturing this extremely rare species (in the
recreational fishery) would be more likely to bring the fish back to the dock
for mounting or display. However, the release rate for swordfish, although
apparently much lower than, the marlins, is still surprisingly high. This
species is highly prized for its excellent food value and market price.
Examination of  the raw data showed that out of 112 people reporting catching
swordfish, 25 of them §22 3%) also reported releasing at least one swordfish.
Several factors may be causing this relatively high release rate. Because of
its good market price, swordfish might be sold by recreational fishermen who
are reluctant (possibly because of IRS) to admit receiving payment for a
- sportfish. It is also possible that a number of the released swordfish were
very small and therefore of little value for food or market. Additionally,
there may have been misidentification problems on the part of some
respondents. Finally, the occurrence of improperly recorded response data can
not be ruled out entirely.
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Table 4 summarized the catch statistics by area for each billfish
species. The data on the number of fish caught were taken from area totals
provided in Appendix Ii. Percentages of the total catch for each species, and
totals, were calculated by dividing the number caught in a specific area by
the total number céught in all areas. - Figures 17 through 22 plot Table 4

statistics column by column.
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Estimated Number and Percent of Total

Table 4

Catch for Each Billfish Species in Each Area Surveyed

Percent Percent
Number of Number of Percent Percent Percent Percent
of Total of Total Number of Number of Number of Number of
Blue Blue White White of Total of Total of Total of Total
Area Marlin Marlin - Marlin Marlin Sailfish Sailfish Spearfish Spearfish Swordfish  Swordfish Billfish  Billfish
Fished Caught Catch Caught Catch Caught Catch Caught Catch Caught Catch Caught Catch
Virginia and 1024 15.2 5387 34. 4 1213 2.0 20 4.3 1065 35.5 8709 10.1
Northward
North Carolina 1183 17.5 3891 24.9 “4271 7.1 12 2.6 54 1.8 9411 11.0
to Florida ’
Florida East 1244 18.4 1398 8.9 47419 79.0 194 41.5 1052 35.1 51307 60.0
Coast and Keys
Gulf of Mexico 1233 18.3 3615 23.1 5051 8.4 231 49.5 702 23.4 10832 12.6
Puerto Rico and 1077 16.0 111 .7 173 .3 10 2.1 73 2.4 1444 1.7
U.S. Virgin
Islands
Other Waters 984 14.6 1248 8.0 1880 3.1 * * 54 1.8 4166 S 4.9
Total1 67&5 100.0 15650 99.9 467 100.0 3000 85869 100.3

100.0 60007

100.0

1 rotals may differ by rounding error
* No catch reported



Figure 17 plots the estimated number and percent of blue marlin caught during
the study period in each of the areas defined in this survey. This graph
shows that the catch of blue marlin seems to be fairly equally distributed

among the six areas, varying less than 47%.

Figure 18 plots the estimated number and percent of white marlin caught in the
six areas during the study period. It shows a decrease in catch going south
along the Atlantic coast and then an increase in the Gulf of Mexico. Note

that almost 60% of the total catch is from north of Florida.
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Figure 19 plots the estimated number and percent of sailfish caught during the
survey period for the survey areas defined. Note that almost 807 of the catch
comes from the Florida East Coast and Florida Keys, which are known to be

productive sailfish areas.

Figure 20 plots the estimated number and percent of spearfish caught by area.
It is known that, historically, this species is indeed very rare in the
recreational catch,‘and these data agree with that fact. Even though the
actual number of repor;ed Fish was small, the data may bé reliable enough to
shdw a trend for most spearfish to be caught from Florida to the Gulf of
Méxicp '(over 907 in this survey). This species is believed to be rather
tropical in its distribution, and fishing effort is shown later in this report
to be high in these two areas. These two factors may well explain and "‘
therefore reinforce the trend shown by these data, regardless of the actual

numbers reported.
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Figure 19

ESTIMATED NUMBER AND PERCENT OF SAILFISH CAUGHT BY AREA
C(TOTAL NUMBER CAUGHT = 60, 208>
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Figure 21 plots the estimated number and percent of swordfish caught for the
areas surveyed. The distribution of catch demonstrates that the active
recreational fisheries for this species temd to be north of Virginia, along
the Florida East Coast, and in the Gulf of Mexico. Catch in these areas

combined comprised 94% of the total catch of swordfish.

Figure 22 plots the estimated number and percent of billfish (including all
five species surveyed) caught in each area. O0f the total billfish catch, 60%
comes from the Florida East Coast and Keys; however, over 90% of this catch 1is

sailfish.
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Table 5 contains billfish catch estimates summarized from Appendix II by boat
sizé class. These numbers were produced by summing for all areas the
estimated‘catch of a species by boat size class. For instance, to obtain the
estimated catch of white marlin by boat size class 2 (20-25 foot boats), the
catch for this species and size class were added for areas V+ N+ F +G + P +
0. The standard error for these estimates can be obtained by using the same
procedure of summing on the variances reported for each point estimate and
finding the square root of the total. The row of data labeled DE/PR in Table
6 reports the combined catch for boats registered in Delaware and Puerto Rico,
where boat size data could not be used in sample selection. The columns of

data in Table 5 are graphed in histograms in Figures 23 through 28.
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Table 5

Estimated Catch by Species by Boat Size Class

Percent Percent . T
Number of Number of Percent Percent Percent Percent
of Total of Total Number of Number of Number of Number of
Blue Blue White White of ~ Total . of Total of Total of Total
Boat Size Marlin Marlin Marlin . Marlin Sailfish: Sailfish Spearfish Spearfish Swordfish Swordfish B{i{llfish ~Billfish

in Feet Caught GCatch Caught Catch Caught Catch Caught Catch Caught Catch Caught Catch
18-19 345 5.1 297 1.9 5877 9.8 36 7.7 302 10.1 6857 8.0
20-25 1792 26.6 3931 25.1 24409 40.7 273 58.5 880 29.3 31285 36.4
26-34 2057 30.5 3479 22.2 9312 15.5 148 31.7 1337 44.6 16333 19.0
35-45 1465 21.7 7297 46.6 17571 29.2 * * - - 318 10.6 26651 31.0
46-65 837 12.4 174 1.1 2540 4.2 * * 54 1.8 3605 4.2
DE/PR 250 3.7 470 3.0 300 .5 10 2.1 110 3.7 1140 ° 1.3
Totalt 6746 100.0 15648 99.9 60009 99.9 467 160.0 3001 100.1 85871 99.9

1 Totals may differ by rounding error
* No catch reported



Figure 23 plots the estimated number and percent of blue marlin caught by each
boat size class during the study period. Boats from 20 to 45 feet long

~account for almost 80% of the total estimated catch of blue marlin.

Figure 24 piots the estimated number and percent of white marlin caught by
eéch boat size class during the study period. The large number of whites
caught by 35-45 foot boats may be influenced by the spatial distributions of
this species. Referring to Figures 17 and 18, we see that the blue marlin
catch was well distributed, whereas 60% of the white marlin catch was from
north of Florida. Boats from 20 to 45 feet catch almost 94% of the total
catch of vhite marlin. Combining blue and white marlin catches, we see that
boats 20-45 feets are responsible for almost 90% of the recreational catch of

Atlantic marlin.
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Figure 25 plots the estimated number and percent of sailfish caught by boat
size class. The catch for 26-34 f06£ boats seems low considering there are
many more boats of this size than 35-45 foot boats. This may be explained by
the higher average number of days fished by 35-45 foot boats shown in Figure
39 aﬁd their greéter average success as shown in Figure 41. Two boat classes,

20-25 feet and 35-45 feet, catch almost 70% of the estimated catch of

sailfish.

Figure 26 plots the estimated number and percent of spearfish caught by boat
size class. It appears that 20-34 foot boats catch approximately 90% of the

fish, but this may be an anomaly.
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Figure 27 plots the es;ﬁnated number and percent of swordfish caught by boat
size class. Catch increases with boat size for the first three size classes,
and then sharply decreases. The decrease is probably a result of the fewer

number of larger boats in the population. About 747 of the total catch is by

boats between 20 and 34 feet.

Figure 28 plots the estimated number and percent of billfish, all species
combined, caught by boat size class. The relatively low values for 26-34 foot
boats are primarily a result of the influence of the sailfish and white marlin
catches. Over 867 of the total catch of billfish is from boats between 20 to

45 feet.
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Table 6 reports the species composition of billfish by area. The data on the
estimated number caught for each species in each area weie taken directly from
area totals reported in Appendix II. The percent data reported were
calculated by‘dividing the number of fish caught by the total number of
billfish caught for that area times 100. The resultant data are percent of
billfish species composition for eéch species in each area. The columns of

data in Table 6 are plotted in Figures 29 through 34.
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Table 6

Billfish Species Composition by Area

Virginia and

Northward
Percent
of
Number Total
Caught Catch

Puerto Rico and Total Billfish
North Carolina Florida East UsS. Virgin - Catch Species
to Florida Coast and Keys Gulf of Mexico Islands Other Waters Composition
Percent. Percent ’ Percent Percent Percent Percent
of of of of . of of

Number Total Number Total Number Total Number Total . Number  Total Number Total
Caught Catch Caught Catch Caught Catch Caught Catch Caught Catch Caught Catch

Blue Marlin 1024

White Marlin 5387

Sailfish 1213
Spearfish 20
Swordfish 1065
" Totall 8709

12.2

100.0

1183 12.6 1244 2.4 1233 11.4 1077 74.6 984 23.6 6745 7.9
3891 41.3 1398 2.7 3615 33.4 111 7.7 1248 30.0 15650 18.2
4271 45.4 47419 92.4 5051 46.6 173 12.0 1880 45.1 60007 70,0
12 .1 194 -4 231 2.1 10 .7 * * 467 .5
54 .6 1052 2.1 702 6.5 73 5.1 54 1.3 3000 3.5
9411 100.0 51307  100.0 10832  100.0 1444 100.1 4166 100.0 85869 100.1

1 Totals may differ by rounding error

* No catch reported



Figure:gg_plots the estimated number and percent of each species of billfish
caught by recreational boats fishiﬁg in waters off Virginia and northward.

The most abundant species éppears to be white marlin, with over four times the
catch of any other species. White marlin comprise almost 627 of the total

billfish catch for this area.

Figure 30 plots the estimated number and percent of each species of billfish
caught by recreational boats from North Carolina to the Florida border. These
data indicate that blue and white marlin are still relatively abundant, and
that sailfish appear to be caught more frequently than farther north. Since
sailfish are somewhat tropical in distribution, it is reasonable to see an
increase in catch in this area. Almost 877 of fhe total billfish catch in

this area is comprised of white marlin and sailfish.
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Figure 29
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Figure 30
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Figure 31 plots the estimated number and percent of each billfish species
caught from recreational boats off the Florida East Coast and Florida Keys.

As seen in other graphs, sailfish are the most abundant billfish in this area,
virtually dwarfing the other billfish species inbnumber caught. Sailfish

comprise over 927 of the total billfish catch for this area.

Figure 32 plots the estimated number and percent of each species of billfish
caught in the Gulf of Mexico by recreational boats. These data seem to
reinforce historical data on the relative abundance of the five billfish
species in this area. ‘Three species -~ blue marlin, white marlin, and

sailfish -- comprise over 917 of the total billfish catch for the Gulf of

Mexico.
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Figure 33 plots the éstimated number and percent of each species of billfish
caught from recreational boats in waters around Puerto Rico and the U.S.
Virgin Islands. Cursory examination of the raw, unexpanded response data
showed that only about half of the catch reported in this area was from boats
registered in Puerto Rico or the U.S. Virgin Islands.  These data show that

blue marlin comprise 75% of the total billfish catch for this area.

Figure 34 plots the estimated number and percent of each billfish species
caught from recreational boats in the western North Atlantic Ocean and not
included in any of the other study areas. Based on examination of comments
written on the actual survey forms returned, the majority of the catch for
this area is believed to come from Bahamian waters. Almost 99% of the catch

is comprised of blue marlin, white marlin and sailfish, with sailfish making

up over 45% of the total billfish catch.
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Billfish Effort Data Analyses

This survey was designed to coliect data on days fished for bhillfish and
sharks by area (Figure 3). If the number of days fished for billfish isk
reported by a respondent, the catch-per-unit effort can be calculated for the
individual by dividing the number of billfish caught (all species combined) by
the number of days fished . By combining the results of all respondents in a
group to be analyzed (i.e., by size class and area), an gverage catch-per-unit
effort can be calculated for the group. By combining’ results of respondents
within identifiable groups, it is also possible to calculate the average
number of days fished per boat, the average number of fish caught per boat,
and the average number of days fished per fish caught. Combining these
analyses with other data we have on the population and estimated catch, and
making further calculations, it is possible to obtain estimates of parameters

such as number of boats in a fishery and total effort for a fishery.

One principal problem with these estimates is that not all respondents
who fished reported the ﬁumber of days they fished. This means that estimates
of effort parameters can be based only on those individuals who reported days
fished. The assumption that must be made, therefore, is‘that‘the response of
these people is representative of the population. Because only those people
*éporting days fished can be used in effort analysis, the actual number of
respondénts upon which estimates must be based is reduced. Out of 2,408
respondents who fished, 314 did not report days fished, and are, therefore,

unusable for effort daﬁa analysis.

Another factor that must be considered is how to handle those boats
fishing in more than one area: included in the 2,408 responses, are 2,007 who

fished one area, 159 who fished two areas, 21 who fished three areas, and 5
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who fished: fod® areas, giving a total of 2,192 boats represented by the 2,408
responses. Therefore, if we treat each boat in each area as an exclusive
event and use proportions and percentages of total response to make estimates,
it becemes immaterial how many boats are actually represented by the total
number of responses. That is, of the 2,408 fishing events (a boat fishing in
an area) reported, 314 did not report days fished, and are therefore
undefinable as to whether they were fishing for billfish or sharks. Of the
remaining 2,094 responses, 960 reported fishing for only billfish, 451
reported fishing for both billfish and sharks, and 683 reported fishing for
only sharks. This means that 67.4% of the identifiable respondents fished for
billfish (((960 + 451) / (2408 - 314)) X 100 = 67.4%), and 54.2% fished for
sharks (((683 + 451) / (2408 - 314)) X 100 = 54.2%). The overlap of 21.67 is

from those fishing for both billfish and sharks.

Estimating the number of boats fishing for billfish can be done in
several ways, all of which makekassumptions about the data used. Only the
most straightforward method will be discussed in this report. The first two
methods utilize the total response information (i.e., percent of a stratum who
saild they fished (Appendix I)), the population size of the stratum (Appendix
I), and the percent of those reporting who fished for billfish (67.4% as
calculated previously). By multiplying the percent who fished in a stratum
times the number of boats in the stratum times the estimated 67.4% of
billifishermen, iﬁ is possible to calculate the estimated number of boats in
the population. Using this method on a state-by-state basis, an estimate of
17,392 billfishing boats is obtained (Table 7). However, this assumes that
all size classes and states do the same amount of billfishing. A better
estimate may be obtained by ccabining all boats of a given size class and

calculating a new percentage of billfishermen for that size class. By using
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Table 7

Estimated Number of Boats in the Billfish/Shark
Fishery and the Billfish Fishery

. Estimated Number Boats Estimated Number Boats
State File In Billfish/Shark Fishery 1In Billfish Fishery
Alabama _ ‘ 647 ' 436
Coast Guard _ 3157 2128
Connecticut 524 353
Delaware 691 466
Florida East 6085 - 4101
Florida Gulf 1570 1058
Georgia 259 175
Louisiana 1115 752
Massachusetts 618 417
Maryland 453 ‘305
Mississippi 281 189
North Carolina 1023 690
New Hampshire 20 13
New Jersey 1787 1204
New York 3284 2213
Puerto Rico 478 . 322
Rhode Island 223 _ 150
South Carolina 568 383
Texas 2155 1452
Virginia 771 520
Virgin Islands 96 65
TOTALS 25805 17392
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combined size class data as the basisvfor expansion, the only assumpfion made
is that the variability of fishing effort between states is properly weighted
by the percent who fished per stratum calculation (refer to Appendix I).
Therefore, by summing for all states all the estimatgd number of boats fishing
for billfish or sharks in a boat size class, and multiplying the result times.
a newly calculated pefcenf of thoée who fished for that size class, an
estimate of the numbér of billfishing boats for that size class can be
obtaine&. Summing the resultant size estimates. for all size classes, an
estimate of the total .number of billfishing boats can be obtained. Table 8
provides the data used in making size class estimates of number of boats
fishing for billfish. The results of Delaware and Puerto Rico must again be

handled separately because of lack of boat size data for these files.

The next method for estimating the number of boats in the billfish
fishery utilizes the estimated billfish catch by boat size class (Appendix ITI)
and an estimate of the number of billfish caught per boat for each size class.
Calculations of average number of billfish éaught per boat.by size class used
in this method are based on the data of those who reported days fished
information. Table 9 summarized the data of estimated billfish catch by boat
size class (from Appendix II) and response data of those reporting days
fished. The assumptions made using this method are that those reporting days
fished information are representative of the total population, and that the
point estimates of catch are accurate. Figures 35 and 36 plot the average
catch per boat and estimated number‘of boats in the billfish fishery. This
method would be used if there was reason to believe that the average catch

information by boat size class wa s the most reliable data available.
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Table 8

‘Estimates of Billfishing Boats Based on Size Class Response Data

Estimated Number
of Boats in

Number Responses
_Reporting Days

Number Responses

Estimated Number

Boat Size Billfish/Shark Fished for Reporting Days Fished Percent of Boats Fishing
in Feet Fishery Billfish For Billfish or Sharks Billfishing for Billfish
18-19 2538 . 82 108 75.9 - 1926
20-25 13528 464 730 63.6 8604
26-34 5547 564 874 6445 3578
3545 2430 243 303 80.2 1949
46-65 -'590 23 27 '85.2 503
Delaware 478 24 38 63.2 437
Puerto Rico 691 11 14 78.6 376
Totals 25802 1411 2094 67.4 17373
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Table 9

Estimates of the Number of Boats in the Billfish Fishery Based on Average Catch Statistics
by Boat Size Class

Number of Average
Reporting Number of
~- Estimated Number Days Number of Billfish Estimated Number
Boat Size of Billifish Caught Fished for Billfish Caught of Boats in the
in Feet (Appendix II) Billfish Caught Per Boat Billfish Fishery
18-19 . 6857 82 375 4.57 1500
20-25 - 31285 464 1233 2.66 11761
26-34 16333 564 1962 3.48 4693
34-45 26651 243 2042 8. 40 3173
46-65 3605 23 165 "7.17 503
DE/PR 1140 35 © 114 3.26 - 350

~Totals 85871 1411 5891 4.18 21980




Figure 35 plots the average number of billfish caught per boat by size class
based on the response data of those reporting days fished. It appears that

35-45 foot boats catch more billfish per boat than any other size class.

Figure gg_ploﬁs the estimated number of boats in the billfish fishery by boat
size class. These estimates were based on the average catch of the
respondents who reported days fished. By dividing the estimated number of
billfish caught from boats in a given boat size class (Appendix II) by the
average number of billfish caught per boat for each size class, an estimate of

the number of boats in the billfish fishery can be obtained.
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The final method for estimating the number of boats in the billfish
fishery, which will be discussed in this report, uses average catch data by
area. This method would be useful if it was believed that area data summaries
were the most reliable data upon which calculation should be based. The
assumptions made with this method are the same as the last method. Table 10
and Figures 37 and 38 summarize the data used by this.method to estimate the

number of boats in the billfish fishery.
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Table 10

Estimates of the Number of Boats in the Billfish Fishery Based on Average Catch Statistics by Fishing4Area.

Estimated Number v Total Average -
Number of Reporting Number of Number of Estimated Number
Area Billfish Caught Days Fished Billfish Billfish Caught of Boats in the
Fished - (Appendix II) for Billfish Caught per Boat ‘Billfish Fishery
Virginia and 8709 337 722 2.14 4070
Northward ‘
North Carolina 9411 185 600 : 3.24 2905
to Florida
Florida East 51307 500 3082 6.16 8329
Coast and Keys
Gulf of Mexico 10832 282 908 3.22 3364
Puerto Rico and 1444 27 126 4.67 309
U.S. Virgin
Islands
Other Waters 4166 80 438 5.48 760

Totals » 85869 1411 5876 4.16 19737




Figure 37 plots the average number of billfish caught per boat by area fished,
based on the respondents who reported days fished. Boats fishing off the

Florida Fast Coast and Keys, where sailfish catch is very high, appear to have
the largest average number of fish caught per boat. North Carolina to Florida

and the Gulf of Mexico appear to have about the same average catch per boat.

Figure 38 plots the estimated number of boats in the billfish fishery by area
based on the catch of respondents reporting days fished and the total
estimated catch for each area from Appendix II. The number of boats was

estimated by dividing the estimated number of billfish caught in each area by

the average number of billfish caught per boat.
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Other effort data analyses include calculations of the average number of
days fished per béat; the average number of days fished per billfish caught,
average number of billfisﬁ caught pef day fished, and estimates of the total
number of days fished in the fishery. Calculations can be made based on boat
size or area fished, as in the methods already described. In all analyses of
effort data, iny‘respondents reporting days fished can be used. Table 1l and
Figures 39 to 42 present effort data by boat siie class. The estimates for
total number of days fished by size class were calculated by ﬁultiplying the
average number of days fished per boat times the estimated number of boats per

~size class (Table 8).

Table 12 and Figures 43 to 46 report summarized data by area. The
totals for estimated number of days fished by area were calculated by
multiplying the average number of days fished per boat times the estimated

number of boats fishing each area (Table 10).

The average number of billfish caught per day fishedkseems to be
reasonably coﬂstant whether the data are examined by boat size class (Table
11) or by area (Table 12). In both cases, the overall average number of
billfish caught per day fished is 0.29. This can be used with the total
estimated number of billfish caught data (Appendix II) to calculate the
estimated number of days fished in the recreatiomal billfish fishery. By
‘dividing the total estimated number of billfish caught (85,869) by the average
numgef of billfish caught per day (0.29) a total estimate of 296,100 days
fished is obtained. This estimate is very close to the estimate in Table 12,

which was calculated by the method described above.
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Estimates of Effort Spent Fishing for Billfish by Boat Size Class

Average

Average
Number of Average Number of Number Total
:j ‘Reporting Number of Number Number of Days Fighed Billfish Estimated
Boat Size Days Fished Billfish of Days Days Fished per Billfish Caught per Number of
in Feet -For Bil1lfish Caught Fished per Boat Caught Day Fished Days Fished
18-19 82 375 1442 17.6 3.8 .26 33898
20-25 464 1233 5772 12.4 4.7 .21 106690
26-34 564 1962 7344 13.0 3.7 .27 46514
35-45 243 2042 4909 20.2 2.4 W42 39370
46-65 23 165 322 14.0 2.0 .51 7042
Delaware 24 58 303 12.6 5.2 .19 5506
Puerto Rico 11 41 255 23.2 6.2 .16 8723
Totals 1411 5876 20347 l4.4 3.5 .29 247743




Figure 39 plots the average number of days fished per boat by boat size class,

based onvréspondentS'reporting days fished information. The results of

Delaware and Puerto Rico are plotted separately, as 1s the average of all size

classes combined. These data seem to show a somewhat greater average number

of days fished for 35~45 foot boats than for other size classes.

Figure 40 plots the average number of days fished per billfish caught by boat

size class based on the data for respondents reporting days fished

information. It is interesting to note the decrease in number of days fished

as boat size increases (excluding 18-19 foot boats that fish primarily in the

most productive areas, the Florida East Coast). This seems to show an

increase in the success rate of larger boats.

78



NUMBER OF DAYS FISHED

NUMBER OF DAYS FISHED

AVERAGE NUMBER OF DAYS FISHED FOR BILLFISH PER BOAT BY BOAT SIZE CLASS

® N » O O
L

Figure 39

(BASED ON THOSE REPORTING DAYS FISHED)

18-19 28-25 26-34

35-45

46-6S DELA.

P.R.

AVER.

BOAT SIZE IN FEET (AND DELAWARE, PUERTO RICO, AND AVERAGED

AVERAGE NUMBER OF DAYS FISHED PER BILLFISH CAUGHT BY BOAT SIZE CLASS

Figure 40

(BASED ON THOSE REPORTING DAYS FISHED)

18-19

28-25  26-34

35-45

46-65 DELA.

P.R.

AVER.

BOAT SIZE IN FEET (AND DELAWARE, PUERTG RICO, AND AVERAGE)

79



Figure 41 plots the average number of billfish caught per day fished by boat
size class based on data of respondents reporting- days fished information.
This measurement of éatch—per—unit of effort (number of fish per day) was
calculated by dividing the total number of fish caught for each size class by
the total nu@ber of days reported fished for that size class. The data seem

to Indicate increaging success rate with increasing boat size.

Figure 42 plots the estimated number of days fished for billfish by each boat
size class. The apparent decrease in fishing effort with inérease in boat
size (18-19 foot boats excluded) is probably a result of the decrease in
number of boats registered in the larger size classes. The total effort of
35-45 foot boats is much closer to the effort of 26-34 foot boats than would
be expected considering how many fewer 35-45 foot boats there are in the
population (Figure 65. This is related to the apparently higher level of

effort (Figure 39) for the larger size boats.
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Table 12

Estimates of Effort Spent Fishing for Billfish by Area Fished

Average Average
Number of ) Average Number of Number Total
Reporting Number of Number Number of Days Fished Billfish Estimated
Area Days Fished Billfish of Days Days Fished per Billfish Caught per Number of
Fished For Billfish Caught Fished per Boat Caught Day Fished Days Fished
Virginia and 337 © 722 3022 9.0 4.2 .24 36630
Northward -
North Carolina 185 600 2077 11.2 3.5 .29 32536
to Florida
Florida East 500 3082 10543 21.1 3.4 .29 175742
Coast. and Keys
Gulf of Mexico 282 908 3405 12.1 3.8 .27 40704
Puerto Rico and 27 126 449 16.6 3.6 .28 5129
U.S. Virgin
Islands
Other Waters 80 438 851 10.6 1.9 .51 8056
Totals 1411 5876 20347 4.4 3.5 .29 298797




Figure 43 plots the average number of days fished for billfish per boat by
area fished, based on the data of respondents who reported days fished
information. The outstanding feature of this graph is the relatively high

level of effort off the Florida East Coast and Keys.

Figure 44 plots the average number of days fished per billfish caught by area
fished based on data of respondents reporting days fished information. The
success rate of billfishing is basically the same for all areas, with the

exception of "Other Waters."
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Figure 45 plots the average number of billfish caught per days fished by area
based on data of respondents reporting days fished information. This shows
essentially the same success rate for all areas except in "Other Waters." The
majority of fishing done in "Other Waters" by U.S. registered boats is
proBably done during pezsk billfish season, because reaching these waters
requires a special trip outside American waters. This tripvis more likely to
be made wheg the fisherman has a good chance of catching a fish, hence the

high success rate for this area.

Figure 46 plots the estimated number of days spent billfishing by area based
on the catch data of respondents reporting days fished and the estimated
number of boats in the billfish fishery in each area (Table 10). The level of
effort for the Florida East Coast and Keys appears to be high compared to
other areas. Comparing this to the estimated total catch of billfish by area
(Figuré 22), we see the graphs are almost identical. We would expect a good
correlation between total catch and -total effort by area since Figure 45 shows

relatively equal success rates for all areas.
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Other Billfish Analyses

Data presented thus far have dealt with expansion data and effort data
anaiyées. The recreational billfish survey also collected data on whether or
not boats were primarily used for charter, and if any of the fish were caught
inytqurnaments. It is possible to analyze charter versus noncharter and
tournament versus nontournament catches in relation to almost every
application of the data already discussed; however, to analyze these data on
too fine a detail may be stretching application of the data beyond advisable
statistical limits. It is useful, however, to examine some of the overall

statistics of these two groups of data.

Table 13 contains some statistics on the charter boat versus noncharter
boat recreational catch of all billfish species combined. Data are reported
for total number of responses and for respondents who reported days fished
information. - The "Number of Fishing Events" in Table 13 refers to a boat
fishing in an area, regardless of whether it also fished another area. The
186 fishing events recorded by.charter boat respondents represented 177 boats.
Of the reporting charter boats, 4.5% fished in more than one area. The data
appears to point out that charter boats generally fish more days and catch
more fish in less time than noncharter boats. Billfish species composition
was approximately the same for both charter and noncharter boats. Out of all
the respondents who reported days fished information, 8.5% were charter boats;
however, the number of dayé fished by these boats was 18.7% of the total
number of days fished, and their catch was 31.2% of the total catch reported
by respondents who recorded days fished data. These data reemphasize the
apparent fact that charter boats generally have much better success at

billfishing than do noncharter boats.
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Table 13

Charter Boat Versus Noncharter Boat Statistics

Average Average Average Average
Number of Number of Number of Number of
Number of Number of Billfish Days Days Fished Billfish
Fishing Days Billfish Caught Fished per Billfish Caught per
Events Fished Caught Per Boat per Boat Caught Day Fished
Charter Boats 120 i 3806 1831 15.3 31.7 2.1 .48
Reporting Days
Fished for
Billfish
Noncharter Boats 1291 16541 4045 3.1 12.8 4.1 24
Reporting Days
Fished for
Billfish
All Charter Boats 186 ? 2324 12.5 ? ? ?
All Noncharter 2222 ? 5007 2.3 ? ? ?

Boats

? Not Applicable



Of the 7,331 billfish reported in this survey, 865 (11.8%) were reported
caught in a tournament. These tournament fish were reported by 218 boats
wﬁo;s total‘Bilifish catch during the study period was 3,280.‘ This means that
oniy 26.47% of the fish ihey caught were reported in tournaments, and that
‘their total catch was 44.7% of the reported catch of billfish during the study
period. Assuming these statistics hold true for tﬁe entire population, about
45% of the recreational catch of billfish is caught by about 15% of the total
number of boats fishing for billfish. The average number of days fished per
billfish caught was 1.8 for boafs entering fish in tournaments. Average
number of bilifish caught per day fished by these boats was 0.55, whereas the
overall average for all boats was only 0.29. The average number of billfish
caught per boat by tournament boats was 15 fish as compared to 3.3 fish by all
boats. Billfish species comp?sition of the catch of tournament boats was

basically the same as nontournament boats.

Some of these statistics concerning charter and tournament boats are
dramatig, but are probably very realistic when one considers the nature of the
billfish fishery. People operating eithgr charter boats or tournament boats
are specialists. They are, on the average, more dedicated to sport fishing
and specifidally billfishing than are the majority of weekeﬁd-boaters. Good
success at billfishing requires a certain level of expertise and special
equipment and preparation coupled with good luck. Most people operating
charter boats or tournament boats have the expertise, equipment, and make the
preparations; most other fishermen rely more heavily on good luck, quite often
withjlittle success. If another billfish survey is required in the future,
thése statistics of charter and tournamént catch may prove very helpful in its

design.
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Shark M&pansion Data Analyses

It was believed that data on the’recfeational shark fishery could be
collected dufing the Billfish sur?ey but it was recognized that the target
population for the billfiéh survey was not exactly the same as the target
population would be for a shark‘survéy. Therefore, data on catch of sharks
colleéted.during the billfish survey do not represent estimates of total
recreational catch because there rehains an unsurveyed portion of the total

shark fishing population, i.e., small boat and pier shark fishermen.

The questionnaire requested data oﬁ the number of sharks caught, number
released, and the number of days fished by areas. It also requested
information on tournament catch and species identification for overall catch.
All expansion data analyses and effort data analyses were based on all shark
species combined. Analyses of species composition were based on actual
respondent data, not expanded population estimates as'was the case for
billfish. Data for analyses using population estimates were taken from

Appendix II.

The percent of sharks released in each area appears to be more varied
than might possibly be expected. However, the standard errors assoclated with
these data must be considered when examining results. Table 14 pfesentS'
estimates, including 95% confidence intervals, for the humber of sharks
caught, released, and boated by érea fished. Figure 47 plots shark cétch data

by area and Figure 48 plots shark catch data by boat size class from Table 15.
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Estimated Shark Catch Statistics by Area Fished

Table 14

Area Number 957% Number 95% Number 9572 Percent of
Fished Caught CI Released Cc1 Boated CL Catch Released
Virginia and 124,226 83,964 - 164,488 99,520 61,946 -~ 137,094 24,705 19,129 - 30,281 80.1
Northward

North Carolina 16,296 8,246 -~ 24,346 13,684 5,732 - 21,636 2,613 1,581 -~ 3,645 84.0
to Florida .

'Florida East 40,184 28,098 - 52,270 19,796 12,076 - 27,516 20,388 12,002 - 28,774 49.3
Coast & Keys

Gulf of Mexico 46,405 36,047 - 56,763 28,309 19,715 - 36,903 18,096 13,648 - 22,544 61.0
Puerto Rico and 776 136 - 1,416 423 125 - 971 353 107 - 599 54.5
U.S. Virgin Islands .

Other Waters 2,536 1,504 - 3,568 1,905 999 ~ 2,811 631 285 - 977 75.1
Totals 230,423 186,373 - 274,473 . 163,637 123,517 - 203,757 66,786 55,720 - 77,852 71.0




Table 15
Estimated Number of Sharks .

Caught by Boat Size Class

Estimated Percent
Boat Size Number of Total
- In Feet Caught Catch
18-19 16,418 7.1
20-25 103,667 . 45.0
26-34 85,99 37.3
35-45 19,378 8.4
46-65 1,945 .8
DE/PR 3,020 1.3
TOTAL 230,422

Proper identification of most sharks 1s difficult even for experienced
fishermen. The questionnaire requested that the respondent write in the
number of sharks caught for each species identified. This introduces several
potential sources of respondent error. First and foremost is the problem of
proper identification. Because the possible number of shark species caught in
the recreational fishery is very large, it was not practical to send a list of
shark names with every questionnaire. Second, most people combine certain
species into grouﬁs, i.e., hammerheads, makos, sand sharks, etc.

Additionally, the common names used to iden;ify sharks vary among areas. The
reader is cautioned to remember these facts while reading this section, as the
term "species™ will be loosely used to represent the groups identified by

respondents. There is probably also a tendency toward "identification" of the
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Figure 47 plots the estimated number of sharks caught in each of the study
areas by recreational boats. It is well known that the recreational shark
fishery from Virginia and northward is very active. These data show that over

half of the entire estimated catch of sharks (by number) come from this area.

Figure 48 plots the relationship between boat size and estimated number of
sharks caught. These data show that over 80% of the estimated recreational

catch of sharks was made from boats from 20 to 34 feet.
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most recognized and sought after sharks, i.é., whites, makos, etc. Another
problem encountered in this survey was that many people identified sharks, but
did not enter the number Caught for each species. In these cases, the
response was edited to record one caught for every shark identified.
Respondent memory bias may also play a larger role in all aspects of the
reliability of shark data than in the billfish data, because catching a shark
is ﬁot as rare‘an event.and therefore not as memorable as catching a billfish.
Consequently, the following analyses of shark species composition are
presented‘with the realization that they may only give possible indications of

‘the nature of the shark catch.

There were 28 "species" of sharks identified by respondents. Each
species was assigned a 2-digit code for the purpose of data entry and
analysis. For ease of reporting, a l-digit code is used in the following
graphs of percent species composition. These codes are provided in Table 16.
Data on shark species composition reflects actual respondent information which
has not been weighted acéording to strata characteristics and expanded to

represent the population.

Shark identification data were collected irrespective of area fished.
However, the catch by respondents who fished in only one area can be
associated with the area in which they fished. By eliminating data for all
individuals who fished in more than one area, it is pqssible to build a subset
of shark data. Eétimates of total shark species composition can be based on
all sharks identified, not just the ones identified by respondents who fished
in only one area. All shark species composition data by area are summarized

in Table 17 and plotted in Figures 49 through 55.
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Table 16

Billfish Survey Shark Species éodes Used in
Data Entry, Analysis, and Data Presentation

Entry Plotting Entry Plotting
Code Species Code Code Species Code
01 Basking A 23 Night 0
02 Blackfin B 24 Nurse P
04 Blacktip C | 26 Porbeaglé Q
06 Blue D 28 Sand R
08 Brown E 30 Sandbar S
10 Bull F 31 Sand Tiger ’T’
11 Dog G 32 Shovelnose U
12 Dusky H 33 Sharpnose v
14 Finetooth I 34 Silky W
16 Gray J | 36 Spinner ¢
18 Hammerhead K 37 White Y
19 Leopard L 38 - Thresher Z
20 Lemon M 39 Whitetip 1
22 Mako N 40 Tiger 2
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Areas "F" and "G" each had over 100 respondents who identified sharks and
area "V" had over 300. Species composition for these three areas are less
likely to be biaséd because of low number of responses. The other three areas
had fewer than 100 responses combined, thereby increasing chances for

individual response bias.
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Shark Species Composition by Area

Namber Number
Number Percent Number P rcent Reportad 4 Number Percent Reported rYercent Number Percent
Number Percent Reporred Species Reported Species Flortda East Sprcies Rzporeed Specles Puerto Rice & Species Reported Species
Species Shark Reporced Species Virginia & Composttion North Carolinz Cumposition t and oeposicion Gulf of Composition €.S. virgin Camposition from Ocher Composi
Code Name All Areas Composition Nerchward Area V to Fiorida Arez N Area T Mexleo Area G Islands Area P Waters Area O
1 Basking 2 .02 1 .02 2 0 0 u 1 .06 o 0 0 0
2 Blackfin 21 .22 o 0 o 0 7 -82 14 -81 ¢ o 0 [
4 Blacktip 649 6.88 6 .10 N 20.97 82 9.65 477 27.60 2 28.57 0 o
6 Blue 4024 42.66 3533 60.34 10 2.56 1 t2 2 1.56 1 14.29 64 36.16
8 Brown 516 5.47 432 7.38 [ G 5 -39 22 1.27 0 4 52 29.38
10 Eull 199 2.11 1 .02 2 .51 74 8.71 121 7.00 1 16.29 [} 0
11 Dog 68 .12 51 .87 1 .26 2 .24 L6 .81 Y [} 0 0.
12 Dusky 645 6.84 503 8.59 8 2.04 38 4.47 39 3.41 0 0 17 9.50-
14 Pinetooth 1 .01 [ 0 0 0 0 o 1 .06 0 0 0 [}
16 Gray 45 .48 16 .27 H 1.28 13 1.53 11 .64 0 4 0 “o
18 Hazmerhead 958 10.16 158 2.70 67 17.14 320 37.65 390 22.517 o 0 20 11.30
19 Leopard 3 .03 2 .03 0 0 0 0 1 .06 0 0 0 o
20 Lemn‘ 121 1.28 13 .22 10 2.56 75 8.82 23 1.33 0 0 0 o
22 Mako 734 7.78 629 10.74 2% 6.14 26 .3.06 37 2.14 2 28.57 8 4.52
23 Night 6 .06 0 0 0 o 6 7L 0 [\ [} 0 0 0
24 Nurse 93 .99 1 .02 0 0 57 6.71 34 1.97 Q0 )] 1 .56
26 Porbeagle 1 .01 1 .02 0 0 0 0 0 0 o o 0 [
28 Sand 730 7.74 118 2.02 159 40.66 95 11.18 351 20.31 0 0 6 3.39
30 Sandbar 87 .92 56 .96 1 .26 10 1.18 20 1.16 0 0 [ [
k) Sand Tiger 28 .30 20 .34 7 1.79 1 .12 0 0 0 [ 0 0
32 Shovelnose 1 .01 0 0 0 0 [ 0 1 .06 [4 0 0 0
33 Sharpnose 1 .01 0 0 ] 0 0 ] 1 .06 0 ] ] 0
3 Silky 1 .01 0 0 ] 1} L 12 0 0 0 0 0 0
36 Spinner 14 .15 0 0 2 .51 7 .82 5 .29 0 0 0 0
37 White 217 2,30 215 3.67 o 0 0 0 2 12 0 ] () 0
38 Thresher 16 17 14 .24 1 .26 0 0 1 .06 0 0 0 0
19 Whitetip 55 .58 0 [ 2 .51 14 1.65 3 1.79 0 [ R 4.52
40 Tiger 197 2.09 85 1.45 10 2.56 16 1.88 84 4.86 1 14.29 1 .56
TOTALS 9433 5855 391 850 1728 7 177




Figure 49 plots the percent shark species composition for all areas combined.
These data combine the results of all respondents who identified shark species
on their questionnaire. Note that blue sharks comprise over 42% of the total
recreational catch and that seven "species" (blacktip, blue, brown, dusky,
hammerhead, mako, and sand) make up over 877% of the total catch. According to
these data, hammerheads are the second most commonly caught group of sharks.
Out of the 28 species identified by respondents, only 11 comprised over 1% of

the total recreational catch, and 13 comprised less than 0.5% of the catch.
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BASED ON THE TOTAL NUMBER OF RESPONDENTS IDENTIFYING SHARKS
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Figure 50 plots shark épecies composition for waters Virginia and northward.
In fhis area, blue sharks comprised over 60% of the recreational catch with
three other species . (browns, duskies, and makos) making up another 26+Z.

These four groups comprised over 877 of the identified shark catch for this
area. Thé data for white sharks are believed to be a product of the "JAWS"

crazé=rather than realistic ‘data.

Figure 51 plots the percent shark species compoéition for North Carolina to
Florida. Sand sharks were the most commonly reported species for this area
making up over 40% of the catch. Makos, hammerheads, and blacktips made up
another 44% of the catch, bringing the total of these four species groups to

almost 85% of the total catch.
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Figure gg.plbts>the perceﬁt species composition for sharks caught off the

' Fiorida East Coast and Keys. Hammerheads were reported most frequently and
comprisé 6§er 37%-of the number of sharks reported. Diversity appears higher
in this area as seven other species (black-tip, bull, dusky, lemon, nurse,
'méko, and sand sharks) were reported fairly frequently. Thése‘eight species

comprised about 87% of the identified recreational catch.

Figure 53 plots the percent species composition of sharks caught in the Gulf
of Mexico. Blacktips were the most commonly reported with hammérheads second
and sand sharks third. These three groups made up over 70% of the identified
catch. Two other sgpecies (bull and tiger sharks) were fairly common making up
12% of the catch. These five species groups made up over 82% of the

identified catch.
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PERCENT

- Figure 52

PERCENT SPECIES COMPOSITION FOR SHARKS
CAUGHT OFF THE FLORIDA EAST COAST AND KEYS
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Figure 54 plots the percent species composition of the sharks caught near
Puerto Rico and the U.S. Virgin Islands. The obvious feature of this area is
that only fivévspecigs were reported: blacktips, blues, bulls, makos, and
tigers. Only seven sharks were identified by the four respondents identifying

~sharks 1in this area.

Figure 55 plots the percent species composition of sharks caught in waters not
included in another survey area. The number of species reported and the

number of respondents identifying sharks were small.
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PERCENT SPECIES COMPOSITION FOR SHARKS
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Shark Effort Data Analyses

Estimates of the number of boats in the shark fishery can be made by
using the same methods and éssumptions as discussed in the Billfish Effort
Data Analyses section. The first method for estimating the number of boats in
a fishery used the estimated number of boats in the billfish/shark fishery on
a state-by-state basis (Table 7) multiplied by the average percent of shark
fishing (54.2%) in the population. This calculation (25,805 x 0.542)
estimates that 13,986 boats participate in the U.S. recreational shark
fishery. The second method utilized boat size classes rather than state-by-
state calculations. For each size class, the estimated number of boats in the
billfish/shark fishery was multiplied by the percent of shark fishing in the
responding population (Table 8). This method produces an estimate of 14,139
boats in the recreational shark fishery in the study area (Table 18). The
third method for estimating the number of boats in the shark fishery used data
on the average catch per boat and the estimated number of fish caught
(Appendix II). Table 19 summarizes the data used in these calculations and
estimates the number of boats in the shark fishery as 19,730. Figure 56 plots
the average catch per boat by boat size class, and Figure 57 plots the
estimated number of boats in the shark fishery by boat size class. The last
method for estimating the number of boats in the shark fishery utilizes
average catch per boat by area and estimated total catch by area (Appendix
I1). fable 20 summarizes the data used in these calculations, Figure 58 plots
the average number of sharks caught per boat by area, and Figure 59 plots the

estimated number of boats in the fishery by area.
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Table 18

Estimates of Shark Fishing Boats Based on Size
Class Response Data

Number Responses

Estimated Number

Boat Size Reporting Days Percent Shark of Boats Fishing
In Feet Fished for Sharks Fishing for Sharks

18-19 49 45.4 1152

20-25 435 59.6 8063

26-34 480 54.9 3045

35-45 134 44.2 1074

46-65 7 25.9 153

DE/PR 29 55.8 652

TOTALS 1134 54,2 14139
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Table 19

Estimates of the Number of Boats in the Shark Fishery Based on Average Catch Statistics
by Boat Size Class

Average
Estimated Number Number Number Number Estimated Number
Boat Size . of Sharks Caught Fishermen Sharks Caught of Boats in the
in Feet (Appendix II) Reporting Caught Per Boat Shark Fishery
18-19 16418 49 445 9.1 1804
20-25 103667 435 4351 10.0 10367
26-34 85994 480 7968 16.6 5180
34-45 19378 134 1515 11.3 1715
46-65 ' 1945 7 95 13.6 143
DE/PR 3020 29 169 5.8 521
Totals ; 230442 1134 14543 12.8 19730




Figure 56 plots the average number of sharks caught per boat by boat size
class. The data show that 26-34 foot boats appear to catch the highest

average number of sharks per boat.

‘Figure 27 plots the estimated number of boats in the shark fishery by boat
size class. These calculations were based on the average catch per boat by
respondents reporting days fished information. These data show that 20-25
foot boats ccmprise almost 53% of the shark fishing boats, and that 20-34 foot

boats account for almostb79Z of the total nuﬁber of boats.
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Figure 56

AVERAGE NUMBER OF SHARKS CAUGHT PER BOAT BY BOAT SIZE CLASS
C(BASED ON THOSE REPORTING DAYS FISHED)

18-19 20~-25 26-34 35-45 46-65 DE/PR
BOAT SIZE IN FEET CAND DELAWARE/PUERTO RICQ)

Figure 57

ESTIMATED NUMBER OF BOATS IN THE SHARK FISHERY BY BOAT SIZE CLASS
BASED ON AVERAGE CATCH OF THOSE REPORTING DAYS FISHED
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Table 20

Estimates of the Number of Boats in the Shark Fishery Based on Average Catch Statistics by Fishing Area

Estimated Number Average
Number of Reporting Number Number of Estimated Number
Area Sharks Caught Days Fished of Sharks Sharks Caught of Boats in
Fished (Appendix II) for Sharks Caught per Boat the Shark Fishery
Virginia and 124226 549 ) 8853 16.1 7716
Northward
North Carolina 16296 73 654 9.0 1811
to Florida
Florida east 40184 167 1573 9.4 4275
coast and Keys
Gulf of Mexico 46405 299 3107 10.4 4462
Puerto Rico and 776 14 43 3.1 250
U.S. Virgin Islands
Other Waters ‘ 2536 32 313 9.8 259

Totals 230423 1134 14543 12.8 18773




Figure 58 plots the average number of sharks caught per boat by area fished.
ThiS'histogram shows that boats fishing Virginia and northward appear to catch
the most sharks per boat. As seen in the area species composition graphs,

over 60% of these were blue sharks.

Figure 59 plots the estimated number of boats in the shark fishery by area
fished. These data show that over 41% of the estimated number of shark

fishing boats fish in waters Virginia and northward.
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Figure 58

AVERABE NUMBER OF SHARKS CAUGHT PER BOAT BY AREA FISHED
CBASED ON THOSE REPORTING DAYS FISHED)
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Figure 59

ESTIMATED NUMBER OF BOATS IN THE SHARK FISHERY BY AREA FISHED
BASED ON AVERAGE CATCH OF THOSE REPORTING DAYS FISHED
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Other effort data analyses include calculations of the average number of
days fished per boat, average number of days fished per shark caught, average
number of sharks caught per day fished, and estimates of the total number of
days fished in the recreational éhark fishery. As 1in previous analyses,
calculations can be made by boat size or area fished. All effort data
analyses are based on respondents who reported days fished information.
Methods used for shark analyses are the same as those used for billfish.
Table 21 and Figures 60 through 63 present effort data by boat size class for
number of days fished per boat, number of days fished per sharks caught,
number of sharks caught per day fished, and total number of days fished. The
estimated total number of days fished (146,833) was calculated by multiplying
the average number of days fished times the estimated number of boats in the

fishery (Table 18).
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Table 21

Estimates of Effort Spent Fishing for Sharks by Boat Size Class

-
S: Number Number Average Number Average Number Average Number Estimated Total
Boat Size Number Sharks Days Days Fished Days Eished per Shark Caught Number of
in Feet Reportingr Caught Fished per Boat ‘Shark Caught per Day Fished Days Fished
18-19 49 445 867 17.7 1.9 .51 20390
20-25 435 4351 3802 8.7 .9 1.14 70148
26~34 480 7968 4854 10.1 .6 1.64 30755
35~45 134 1515 2127 15.9 1.4 .71 17077
i 46~65 7 95 131 18.7 1.4 .73 2861
DE/PR 29 169 248 8.6 1.5 .68 5607
Totals 1134 14543 12029 10.6 .8 1.21 146838




Figure 60 plots the average number of days fished for sharks by boat size
class. These data show that 20-34 foot boats appear to fish fewer days for

sharks than other size classes.

Figure 61 plots the average number of days fished per shark caught by boat
size class. This shows ‘that 20-34 foot boats seem to spend less time to catch

a shark than any other size class.
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Figure 60

AVERAGE NUMBER OF DAYS FISHED FOR SHARKS ‘PER BOAT BY BOAT SIZE CLASS
CBASED ON THOSE REfORTING DAYS FISHED)
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Figure 61

AVERAGE NUMBER OF DAYS FISHED PER SHARK CAUGHT BY BOAT SIZE CLASS
CBASED ON THOSE REPORTING DAYS FISHED)
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Figure 62 plots the average number of sharks caught per day fished by boat
size élass. The>average number of sharks caught per day fished seems fairly
constant for all groups except 20-34 foot boats which appear to have a higher

siccess ratee.

Figure 63 plots the estimated number of days fished for sharks by boat size
class. These data show that 20-25 foot boats were responsible for almost 48
of the shark fishery effort, and that 20-34 foot boats were used in almost 69%

of the shark fishing effort.
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ERAGE NUMBER OF SHARKS CAUGHT PER DAY FISHED BY BOAT SIZE CLASS
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Figure 63

ESTIMATED NUMBER OF DAYS FISHED FOR SHARKS BY BOAT SIZE CLA
CBASED ON THOSE REPORTING DAYS FISHED) cLass
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Estimates of the total number of days fished per area (Table 22) were
calcﬁlated by multipiying the average number of days.fishedfpef boat in each
area times:the gstimatéd number of boats fishing that area (Table 20). The
estimate for total effor; for.811 areas combined (213,738) was obtained by
| summing all area estimates. Figures 64 through 67 plot.Table 22 statistics
for days fished per boat, days fished per shark éaught, number of sharks

caught per day fished, and estimated number of days fished by area.

The final method to estimate the total effort fbr the recreational shark
fishery that wiil be breéented in this report utilized the total estimated
number of sharks caught'(Appendix I1) and the average shark catch per day.
Using. this calculation (230,423 / 1.21) an estimate of 190,432 days fished is

obtained.
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Table 22

Estimates of Effort Spent Fishing for Sharks by Area Fished

Average
Number Average Number
Shark Number Number Number Days Fished Average Number Total Estimated
Area Fishermen Sharks Days Days Fished per Shark Sharks Caught Number of
Fished Reporting Caught Fished per Boat Caught per Day Fished Days Fished
Virginia and 549 8853 4865 8.9 Ky 1.82 68672
Northward
North Carolina 73 654 741 10.2 1.1 .88 18472
to Florida
Florida East 167 1573 2949 17.7 1.9 .53 75668
Coast and Keys
Gulf of Mexico 299 3107 3149 10.5 1.0 <99 46851
Puerto Rico and 14 43 148 10.6 3.4 .29 2650
U.S. Virgin
Islands ~
Other Waters 32 313 177 5.5 .6 1.77 1425
Totals 1134 14543 12029 10.6 .8 1.21 213738




Figureigé_plots the average number of days fished for sharks per boat for each
‘of the areas sﬁrveyed. These data show that the average number of days fished
per bbaf was about the same for all areas except the Florida East Coast and
Keys where more time was spent shark fishing. Boats billfisghing in this area
: alsq‘appeared_to show a higher number of days fished than in any other area

(Figure 43).

Figure 65 plots the average number of days fished per shark caught for each
area surveyed. Fishing 1in area "V" appears to require the least amount of
effort to catch a shark, which is probably due to the large number of blue

sharks caught in this area.
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AVERAGE NUMBER OF DAYS FISHED FOR SHARKS PER BOAT BY AREA FISHED
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Figure 65

AVERAGE NUMBER OF DAYS FISHED PER SHARK CAUGHT BY AREA FISHED
(BASED ON THOSE REPORTING DAYS FISHED)
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FighreAgé;plots.the average number of sinarks caught per day fished for each
éurveyed'area. These data show that the catch rate for area "V" approaches
two sharks‘pef day;‘possibly a result of the abundance of blue sharks in this

area. .

Figure 67 plots the estimated number of days spent fishing for sharks in each
of the areas surveyed. It appears that almost 68% of all shark fishing is
done in areas "V" and "F", and that about 57% of all shark fishing is done

off Florida and in the Gulf of Mexico.
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AVERAGE NUMBER OF SHARKS CAUGHT PER DAY FISHED BY AREA FISHED
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ESTIMATED NUMBER OF DAYS SPENT SHARK FISHING BY AREA FISHED
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Other Shark Data Analyses

Charter versus nonchérter and tournament versus nontournament catch of
'sharks:ﬁdll be only briefly summarized. Table 23 identifies most of the
‘readily identifiable éharagteristies of the charter boat versus noncharter
boat catch of éharks. It is interesting to note that although charter boats

fish approximately twice as many days per boat as noncharter boats, their
_ success rate is no better than ﬁoncharter boats. This is quite different from
the bilifish fishery where charter boatsbwere about twice as successful as

noncharter boats.

Comparisons between respondents who entered fish in tournaments and
those who did not enter fish in shark tournaments produce some interesting
statisfics, as summarized in Table 24. Data show that tournament boats fish
only slightly more often than nontournament boats but catch approximately
‘three times as many fish per boat. According to these data, tournament boats
catchvan average of 2.3 sharks per day as compared to 0.9 for nontournament
boats. Tournament people entered only 33.4% of their total shark catch in
tournaments. Tournament boats were about 16% of the total number of boats
reporting, but their total catch was about 36.5%Z of the total shark catch of

all réspondents reporting days fished information.



Charter Versus Noncharter Shark Catch

Table 23

Number of Fishing
Events Reported

Number of Sharks
Caught

Number of Days
Fished for Sharks

Average Number of
sherks Caught per Boat

Average Number of
Days Fished per Boat

Average Number of
Sharks Caught per Day

Average Number of Days
Fished per Shark Caught

Charter

95

2155

2031

22.7

21.2

1.1

Noncharter

1039

12388

10016

11.9

9.6
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Tournaﬁent Versus Nontournament Shark Catch

Table 24

Number Reporting
Number of Sharks Cadght
Number of Days Fished

Average Number Sharks
Caught per Boat

Average Number of Days
Fished per Boat

Average Number Sharks
Caught per Day

Average Number of Days
Fished per Sharks Caught

Tournament
182
5310
2300

29.2

12.6

2.3

.43

Nontournament
952
9233
9729

9.7

10.2

1.05
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SUMMARY AND CONCLUS IONS

The principal objective of this survey was to estimate the total number
of billfish caught in the western North Atlantic Ocean from recreational boats
during a l12-month period, May 1, 1977 through April 30, 1978. The results

obtained were: 85,869 + 15,502 billfish at the 95% confidence interval.

Secondary objectives and results obtained were:

1) Collect catch statistics for five species of billfish.

Results:
Species Caught1 Boated2
Blue Marlin 6745 + 805 (8.E.)* 2452 + 268 (S.E.)
White Marlin 15649 + 1725 (S.E.) 4787 + 419 (S.E.)
Sailfish 60008 + 7497 (S.E.) 15699 + 1985 (S.E.)
Spearfish 467 + 162 (S.E.) 397 + 153 (S.E.)
Swordfish 3000 + 473 (S.E.) 2344 + 430 (S.E.)
* S. E. = One Standard Error
1 = All fish whether kept or released
2 = Fish not released, i.e., killed
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2) Collect data on recreational catch of sharks larger than 20 pounds.

3)

4)

Results:

230423 + 22025 (S.E.) Caught : 667786 + 5533 (S.E.) Boated

Collect effort data for billfish and sharks.

Results:.

a. 67.4% of the responding fishermen reported fishing for Billfish

b. 54.2% of the responding fishermen reported fishing for sharks

c. 21.6% of the responding fishermeﬁ reported fishing for both

d. estimates of the number of boats in the billfish fishery ranged
from 17,373 to 21,980

e. estimates of the number of boats in the shark fishery ranged from
14,139 to 19,730

f. estimates of total number of days spent billfishing ranged from
247,743 ﬁo 298,797

g. estimates of total number of days spent shark fishing ranged from
146,838 to 213,738

Collect tournament and nontournament catch of both billfishes and

sharks.

Results:

a. approximately 12% of all reported billfish were;entered in
tournaments

b. approximéfelyrlzz of all sharks reported were caught in
tournamenﬁs

c. the tournament repqrted billfish were about one fougth of the
total catch of the respondents reporting tournament fish
tournament sharks were about one third of the total shark catch of

those repdrting tournament sharks
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5) Identify characteristics of fisheries that may aid in fﬁture Survey
designs. This objective was met Iin many ways; Data now exist on
catch by area fished, boat size, boat fype (charter versus-
noncharter), incidence‘in'the population, variances of the population,
differences between mail»and phone respondent, and many other factors
that can be importént in survey design. (Preliminar& t-tests én data
grbup summarieé showed that there were no apparent differences between
mail and phone respondents. This will be further examined by TIMS

personnel at a later date.)
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APPENDIX I

SURVEY RESPONSE DATA SUMMARIES
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APPENDIX 1

The following report is a presentation of survey response data by state and
boat size classification. The report for each state is divided into four
sections. The parameters within these sections are described below:

Sample Selection Data

1. Population Size - the number of boats registered in thils state that are
capable of fishing for billfish according to the requirements of this
survey . . :

2. Sampling Fraction - the fraction used to select a sample from each
stratum.

3. Sample Selected - the number of registrations selected from the
population to represent each stratum, i.e.,

Population X Sampling Fraction.

Mail Response Information

1. Total Number of Mail Respondents — includes all responses received by
mail except nondeliverables and questionnaires returned completely blank.

(A
°

% Response - the percentage of sample selected that were returned by
mail, i.e.,

Total Number of Mail Respondents divided by Sample Selected X 100.

3. % Response Nondels Removed - the percentage of questionnaires that were
returned by mail when number of undeliverable questionnaires was
subtracted from the sample size. Since the boats represented by the
undeliverable questionnaires were not actually sampled by mail, a true
mail response rate can be calculated by subtracting nondeliverables from

the samples selected, i.e.,

Total Number of Mail Respondents divided by (Sample Selected minus Number
of Nondeliverables) X 100.

4.  Number Responding First Mailing - that portion of the total number of
mail respondents who returned their questionnaire from the first mailing.

5. % Responding First Mailing — percent of the samples selected who
responded to the first mailing, i.e.,

Number Responding First Mailing divided by Sample Selected X 100.
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3.

Number Responding Second Mailing - that.portion of the total number of
mail respondents who returned their questionnaire from the second
mailing.

% Responding Second Mailing - percent of the sample selected who
responded to the second mailing i.e.,

Number Responding Second Mailing divided by Sample Selected X 100.

Number of Nondeliverables - total number of questionnaires returned
undelivered because of incorrect, improper, or inadequate addressing.

% Nondeliverables — percent of the sample selected that was returned
undelivered i.e.,

Number of Nondeliverables divided by Sample Selected X 100.

Phone Survey Information

Total Not Responding to Mailings -~ total number of nonrespondents,
including nonde=liverables.

Subsampling Fraction - the fraction used to select a phone survey
subsample from each stratum.

Subsample Selected - the number of registrations selected from the total

not responding ¢o mailings.

Number Completed Interviews - the number of people who were actually
interviewed during the phone survey.

% Completed Interviews - the response rate of the phone survey, i.e.,

Number Completed Interviews divided by Subsample Selected X 109.

Total Response Information

Number of Respoudents - all responding by either phone or mail, i.e.,
Total Number of Mail Respondents + Number Completed Interviews.

% Response ~ final response rate of the survey, i.e.,

Number of Respordents divided by Sample Selected X 100.

Number of Nonrespoudents - total number not responding to the survey
either by mail or phone; i.e.,

Sample Selected - Number of Respondents
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4o Total Number Who Did Not Fish - those respondents who answered the
questionnaire by saying they did not fish for billfish or sharks during
the study period.

5. % Who Did Not Fish - percent of the number of respondents who answerad
the questionnaire and did not fish, i.e.,

Total Number Who Did Not Fish divided by Number of Respondents X 100.

6. Total Number Who Did Fish - the Number of Respondents whon said they did
fish for billfish or sharks during the study period.

7e % Who Did Fish - percent of the nﬁmber’of respondents who fished for
billfish or sharks, i.e., '

Total Number Who Did Fish divided by Number of Respondents X 100.

Notice that the sum of Total Number Who Did Not Fish and Total Number
Who Did Fish does not usually equal the Number of Respondents. The shortage
in this total is the number of respondents who said they hail sold their boats

or that the owner had died, i.e.,

Number of Respondents - (Total Number Who Did Not Fish + Total Number Who
Did Fish) = Total of Sold & Dead.

137



8ET

RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY

ALABAMA
- BOAT SIZE (IN FEET)
SURVEY ELEMENTS 18-19 20-25 26-34 35-45 46~65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 0 6993 1749 650 195 9587
SAMPLING FRACTION 1700 1709 1703 1703 1709
SAMPLE SELECTED 0 177 583 217 ee2 1599

(2222222 222 A2 2222 222X 22X 222 sl 22 22 2 2222222222 2222222322224 X2 2222 X222 222222 2]

MAIL RESPONSE INFORMATION '
TOTAL NUMBER OF MAIL RESPOUNDENTS 0 403 283 121 16 823

% RESPONSE 0.0% 51.9% 48.5% 55.8% T2.7% 51.5%

% RESPONSE NONDELS REMOVED 0.0% 60¢1% 55.7% 63.7% 84.2% 59.3%
NUMBER RESPONUING FIRST MAILING 0 250 169 76 7 502

% RESPONDING FIRST MAILING 0.0% 32.2% 29.0% 35.0% 31e8% 31.4%
NUMBER RESPONDING SECOND MAILING 0 153 114 45 9 a1

% RESPONDING SECOND MAILING 0.0% 19.7% 19.6% 20.7% 40.9% 20.1%
NUMBER OF NONDEL IVERABLES 0 106 75 27 3 211
% NONDELIVERABLES 0.0% 13.6% 12.9% 12.4% 13.6% 13.2%

(2221222222222 2 2222 X222 2222222223222 23222 2222222222 2222222322 22222 a2 R T XY

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 374 300 96 ’ 6 776
SUBSAMPLING FRACTION 1700 1709 1703 1703 1703
SUBSAMPLE SELECTED 0 43 101 33 2 179
NUMBER COMPLETED INTERVIEWS 0 21 50 18 0 89
% COMPLETED INTERVIEWS 0.0% 48.8% 49,.5% 54.5% 0.0% 49.7%

LA 22222222222 12222222 22 2222222222222 2222221222232 2222224222222 222222223222 223 22222 ]

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 424 333 139 16 912
% RESPONSE 0.0% 54.6% 57.1% 64.1% 72.7% 57.0%
NUMBER OF NONRESPONDENTS 0 353 250 78 6 687
TOTAL NUMBER WHO DID NOT FISH 0 381 287 132 14 8l4
% WHO DID NOT FISH 0.0% 89.9% 86.2% 95.0% 87.5% 89.3%
TOTAL NUMBER WHO DID FISH 0 31 e 2 1 . 56

% WHO DID FISH 0.0% Te3% 06.6% 1,4%. 643% 6.1%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY
COAST GUARD

BOAT SIZE (IN FEET)

SURVEY ELEMENTS 18-19 20-25 26~34 35=45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 0 490 16971 11790 4179 33430
SAMPLING FRACTION 1700 1718 1706 1706 1718
SAMPLE SELECTED 0 28 2828 1665 232 5053

AR A AR A2 2 a2 242 a2 s 222 TR YT R YT YT TY TR T LT LTI LR LLY ]

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 17 1804 1102 120 3043

% RESPONSE 0.0% 60.7% 63.8% 56.1% 51e7% 60.2%

% RESPONSE NONDELS REMOVED 0.0% 65.4% T73.6% 66.2% 60.3% 70.1%
NUMBER RESPONDING FIRST MAILING 0 13 1296 787 81 2177

% RESPONDING FIRST MAILING 0.0% 46.4% 45.8% 40.1% 34.9% 43.1%
NUMBER RESPONDING SECOND MAILING 0 4 508 315 39 866

% RESPONDING SECOND MAILING 040% 14.3% 18.0% 16.0% 16.8% 17.1%
NUMBER OF NONDELIVERABLES 0 2 376 300 a3 711
% NONDEL IVERABLES 0.0% To1% 13.3% 15.3% 14.2% 16.1%

LA A AL A 422 222 a2 e a2 T2 222222222 XY 222222 322222 TRYTTYYYTTATTTY T 2F YT ALY TRTTLTRTL T

RHONE SURVEY INFORMATION

TOTAL NOY RESPONDING TO MAILINGS 0 11 1024 863 112 2010
SUBSAMPLING FRACTION 1700 1700 1703 1703 1703
SUBSAMPLE SELECTED 0 0 35e 296 38 686
NUMBER COMPLETEDL INTERVIEWS 0 0 130 108 7 245
% COMPLETED INTERVIEWS 0.0% 0.0% 36.9% 36.5% 18.4% 35.7%

SHARG RN G R RGN BB AN R BRR BB DR R RRRGRERB DGR R B RBR OB RRBRDRRRORR G R DL BB AR BRI RB B RE R R R RBRE RO RG RGN

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 17 193¢ 1210 127 3288
% RESPONSE 000% 60e7% 68+4%5 61.6% 5447% 65.15%
NUMBER OF NONKESPONDENTS 0 11 894 755 105 1765
TOTAL NUMBER WHO DID NOT FISH 0 16 1740 1015 99 2870
% WHO DID NOT FISH 0.0% 94e1% 90.0% 83.9% 78.0% 87.3%
TOTAL NUMBER WHO DID FISH 0 1. 134 154 16 303

% wHO DID FISH 0.0% 5.9% 06.9% 12.7% 11.0% S.2%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY

CONNECTICUT
BOAY SIZE (IN FEET)
SURVEY ELEMENTS 18-19 20-25 26-34 35-45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 0 10764 4786 187 37 16374
SAMPLING FRACTION 1700 1712 1704 1/04 1712 )
SAMPLE SELECTED 0 497 1197 197 3 22%4

.’Q.."Q..'Q.i*.ﬁ.'ﬁ.IOQi.ﬁ##&‘ﬁ&’ﬂﬁ#9".“600.i'iﬁi{“"0!'0.’0{!#“'.#‘.#.GQ.‘.&'#ﬁ.Q"'

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 517 657 103 1 1278

% RESPONSE 0.0% 57.6% 54.9% 52.3% 33.3% 55.7%

% RESPONSE NONDELS REMOVED 0.0% 63.4% 62.8% 64.0% 100.0% 63.2%
NUMBER RESPONDING FIRST MAILING 0 313 423 60 0 796

% RESPONDING FIRST MAILING 0.0% 34.9% 35.3% 30.5% 0.0% 34.7%

NUMBER RESPONDING SECOND MAILING 0 204 234 43 1 482

% KESPONDING SECOND MAILING 0.0% 22.7% 19.5% 21.8% 33.3% 21.0%
_NUMBER OF NONDELIVERABLES 0 82 151 36 2 271
% NONDELIVERABLES 0.0% G41% 12.6% 18.3% 66.7% 11.8%

(22223 22232221222 X222 2 2 322 st i addad i 22 R 2222222 X202 2222222424

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 a0 540 94 2 1016
SUBSAMPLING FRACTION 1700 1709 1703 1703 1703
SUBSAMPLE SELECTED 0 43 184 34 1 262
NUMBER COMPLETED INTERVIEWS 0 20 86 13 0 119
% COMPLETED INTERVIEWS 0.0% 46.5% 46.7% 38.2% 0.0% 45.4%

(2222222222222 2 222 22222222 2R2RRR222 2222222222222 2222222222 2222222222 X2aR2tid 2222222224

FOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 537 743 116 1 1397

% RESPONSE 040% 59.9% 62+1% 58.9% 33.3% 60.9%
NUMBER OF NONRESPONDENTS 0 360 454 - 81 2 8597
TOTAL NUMBER WHO DID NOT FISH 0 503 669 100 0 1272

% wWHO OID NOT FISH 0.0% 93.7% 90.0% 86.2% 0.0% 91.1%

TOTAL NUMBER WHO DID FISH 0 16 26 S 0 47
% WHO DID FISH 0.0% 3.0% 03.5% 4.3% 0.0% 3.4%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY

DELAWARE
BOAT SIZE (IN FEET)
SURVEY ELEMENTS 18-19 20-25 26-34 35-45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 8230 0 0 0 0 8230
SAMPLING FRACTION 1/10 1700 1700 1700 1700
SAMPLE SELECTED 823 0 0 0 0 823

BERBBBERRRRR BB LR R RG R R PGB R B UGB ORRR R G B DD OHG R RERRRRDERERG DD R RRPS SRS RRGRE DR RGRRN SR HBRRIES

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 478 0 0 0 0 478

% RESPONSE 5841% 0.0% 00.0% 0.0% 0.0% 58.1%

% RESPONSE NONDELS REMOVED 64.7% 0.0% 00.0% 0.0% 0.0% 64.7%
NUMBER RESPONDING FIRST MAILING 327 0 0 0 0 327

% RESPONDING FIRST MAILING 39.7% 0.0% 00.0% 0.0% 0.0% 39.7%
NUMBER RESPONDING SECOND MAILING 151 0 0 . 0 0 151

% RESPONDING SECOND MAILING 18.3% 0.0% 00.0% 0.0% 0.0% 18.3%
NUMBER OF NONDEL IVERABLES 84 0 0 0 0 84
% NONDELIVERABLES 10.2% " 00% 00.0% 0.0% 0.0% 10.2%

RERRBRRRRERB R BRI BERRBECRVERH B R HRRR GG R D RR B R DB EERB DR BV RBBR SR RRRPRDRRBIEBBRR GG HPES RO G RGRT RS

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 345 0 0 0 0 345
SUBSAMPLING FRACTION 1710 1700 1700 1700 1400
SUBSAMPLE SELECTED 35 0 0 0 0 35
NUMBER COMPLETED INTERVIEWS 10 0 0 0 0 10
% COMPLETED INTERVIEWS 28.6% 0.0% 00.0% 0.0% 0.0% 28.6%

RRBRB DR RPP IR R B RN RO R LRI R R R RT DR B G RR R PR ERERBCS RV RROTRR G DGR EL BB RPN G R VSRR BB ERERG RSB

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 488 0 0 0 0 488
% RESPONSE 59.3% 0.0% 00.0% 0.0% 0.0% 5%9.3%
NUMBER OF NONRESPONDENTS 335 0 0 0 0 335
TOTAL NUMBER wHU DID NOT FISH 443 0 0 ' 0 0 443
% WHO DID NOT FISH 90.8% 0.0% 00.0% 0.0% 0.0% 90.8%
TOTAL NUMBER WHO DID FISH 41 0 0 0 0 41

% WHO DID FISH Be4% 0.0% 00.0% 0.0% 0.0% B8.4%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY
FLORIDA EAST COAST

BOAT SIZE (IN FEET)

SURVEY ELEMENTS 18-19 20-25 26-34 35-45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 18658 21438 4956 1723 311 47086
SAMPLING FRACTION 1709 1709 1703 1703 1709
SAMPLE SELECTED 2073 2382 1652 S74 35 6716

(2222222222222 222 2222222322222 222222 222 22 X 22 A2 R 2 ARl i a2 sy d )

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 768 998 725 260 12 2763

% RESPONSE 37.0% 4]1.9% 43.9% 45.3% 34.3% 41.1%

% RESPONSE NONDELS REMOVED 55.5% 60.7% 61.4% 60.9% 46.,2% 59.3%
NUMBER RESPONDING FIRST MAILING 461 604 482 157 8 1712

% RESPONDING FIRST MAILING 22.2% 25.4% 29.2% 27.4% 22.9% 25.5%
NUMBER RESPONDING SECOND MAILING 307 394 243 103 4 1051

% RESPONDING SECOND MAILING 14.8% 16.5% 164.7% 17.9% 11.4% 15.6%
NUMBER OF NONDELIVERABLES 688 139 472 147 9 2055
% NONDELIVERABLES 33.2% 31.0% 28.6% 25.6% 25.7% 30.6%

(2222222222222 XIS LSE A2 222222222222 Y 22222 XA A 2222 32222222 X2y X )

RHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 1305 1384 927 314 23 3953
SUBSAMPLING FRACTION 1706 1705 1/02 1702 1703
SUBSAMPLE SELECTED 218 274 461 158 8 1119
NUMBER COMPLETED INTERVIEWS 71 93 146 49 5 364
% COMPLETED INTERVIEWS 32.6% 33.9% 31.7% 31.0% 62.5% 32.5%

(22222222222 X232 2222222 22222222 X222 X2 X 2222 a2 12223 22 X222 222 22 22222222 222222222}

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 839 1691 ari 309 17 31e7
% RESPONSE 40.5% 45,.8% 52.7% $3.8% 48.6% 46.6%
NUMBER OF NONRESPONDENTS 1234 1291 781 265 18 3589
TOTAL NUMBER WHU DID NOT FISH 638 769 569 212 9 2197
% WHO DID NOT FISH 76.0% 70.5% 65.3% 68.6% 52.9% 70.3%
TOTAL NUMBER WHO DID FISH 84 159 ‘ 144 42 2 431

% WHO OID FISH 10.0% 164.6% 16.5% 13.6% 11.8% 13.8%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY
FLORIDA GULF COAST

BOAT SIZE (IN FEET)

SURVEY ELEMENTS 18-19 20-25 26=34 35-45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 14617 14282 2621 765 120 32405
SAMPLING FRACTIUN 1709 1709 1703 1703 1709
SAMPLE SELECTED 1624 1587 874 25% 13 4353

.6.'."'9".‘0"“#..60ﬁﬁﬁ&‘#ﬁiﬁ'ﬂ#ﬂ#““i“ﬁQGQQ“6#6#0"“Qﬁﬁﬁﬁﬁ'.#“6Q“.GGO#Q##“‘GQG}GOQQOG

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 725 783 433 127 4 2072

% RESPONSE 44.6% 4943% 49.5% 49.8% 30.8% 47.6%

% RESFONSE NONOELS REMOVED 62.5% 65.1% 65.5% 62.0% 40,0% ©64.0%
NUMBER RESPONDING FIRST MAILING 471 510 268 82 3 1334

% RESPONDING FIRST MAILING 29.0% 32.1% 30.7% 32.2% 23e1% 30.6%
NUMBER RESPONDING SECOND MAILING 254 273 165 45 1 738

% RESPONDING SECOND MAILING 15.6% 17.2% 18.9% 17.6% Te7% 17.0%
NUMBER OF NONDELIVERABLES 464 385 213 50 3 1115
% NONDELIVERABLES 28.6% 24.3% 24.4% 19.6% 23.1% 25.6%

.GQ..Q.QQ'QQOQQ.Gll..QOQQQGGQGOQI#i###..'Qi.‘.Q.i#ﬂ.'..’l!.i.."i'."D.!Ql.'.'..#li'..ii

RHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 899 804 441 128 9 2281
SUBSAMPLING FRACTION 1/06 1706 1702 1702 1703
SUBSAMPLE SELECTED 150 135 221 65 3 574
NUMBER COMPLETED INTERVIEWS 63 69 75 27 0 234
% COMPLETED INTERVIEWS 42.0% 51.1% 33.9% 41.5% 0.0% 40.8%

QG.0‘*00&...000."‘6!'ﬁ"'i.OG#Q'#Qﬁ“i.QGQQQQQIQQ'0!..'.00’lGG‘G“i'ﬁii'ﬁﬁ"'...’iﬁ.hﬁ.’i

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 788 852 508 154 4 2306
% RESPONSE 48.5% 53.7% S8.1% 60.4% 30.6% 53.0%
NUMBER OF NONRESPONDENTS 836 735 366 101 9 2047
TOTAL NUMBER wHO DID NOT FISH 636 €93 402 124 4 1859
% wHO DID NOT FISH 80.7% 81.3% 79.1% 80.5% 100.0% 80.6%
TOTAL NUMBER wHO DID FISH 36 43 28 8 0 115

% WHO DID FISH 4.6% 5.0% 05.5% 5.2% 0.0% 5.0%
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HESPONSE RESULTS OF THE REQ{ATXONAL BILLF ISH SURVEY.

GEDRG
BOAT SIZE (IN FEET)
SUKVEY ELEMENTS 18-19  20-25 26-34 35-45 46-65 TOTALS
SAMPLE SELECT LN ,
PORPULATION SIZE 0 4164 945 561 222 553
SAMPLING FRACTION 1700 1709 1703 1703 1709
SAMPLE SELECTED 0 463 315 187 25 950

Y sy 2y 22222 R XX SRR 22 R L X R R 2 22 22222 22 2222 R 22 2 AR AL AL Al Al At A A g

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 280 193 102 14 589

% RESPONSE 0.0% 6045% 61.3% S4.5% 56.0% 59%9.9%

% RESPONSE NONDELS KEMOVED 0.0% 64e1% 66.3% 60.7% 63.6% 64.2%
NUMBER RESPONDING FIRST MAILING 0 165 118 59 8 350

% KESPONDING FIRST MAILING 0.0% 35.6% 37.5% 31.6% 32.0% 35.4%
NUMBER RESPONDING SECOND MAILING 0 115 15 43 6 239

% RESPONLING SECOND MAILING 0.0% 24+8% 23.8% 23.0% 24.0% 24.1%
NUMBER OF NONDEL IVERAHKLES 0 26 24 19 3 12
% NONDELIVERABLES 0.0% 5e6% 07.6% 10.2% 12.0% Te3%

T 2222222232222 22 2 R Y R -2 2222202222 R A LR Y R AR lld sl ld

PHONE SUKRVEY INFURMATION

TOTAL NOT RESPONDING TO MAILINGS 0 183 122 85 11 401
SUBSAMPLING FRACTION 1700 1706 1702 1702 1703
SUBSAMPLE SELECTED 0 31 63 43 4 141
NUMBER COMPLETED INTERVIEWS 0 19 32 16 1 68
% COMPLETED 1INTERVIEWS 0.0% 61+3% 50.8% 37.2% 25.0% 4B8.2%

BHGHBURROROBEBRBRHSRRER BB CRARRBCEDRURCARERGLLTRERFEBRAPARSEGRBEQFIORERNAABRGOIRCROIRDGEDTRGTHGR

TOTAL RESPONSE INFURMATION

NUMHER OF kESPONDENTS U 99 225 118 15 657
% KESHFUNSE 0.0% 64.46% T1.4% 63.1% 60.0% 66.4%
NUMHBEKR OF NONRESPONDENTS [’} 164 90 66 10 333
TOTAL NUMHBER wHU DID NOT FISH 0 c73 206 112 14 605
% wHO UID NOT FISH 0.0% 91.3% 9]1.6% 94 +9% 93e3% 92.1%
TOTAL NUMBER wHO DID FISH 0 16 1 1 0 Z4

% wHO DID FISH 0.0% 5.4% 03.1% 0.t% 0.0% 3.7%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY

LOUISTANA
BOAT SIZE (IN FEET)
SURVEY ELEMENTS 18-19 20=25 26-34 35=45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 0 13542 5080 1599 296 20517
SAMPLING FRACTION 1700 1712 1704 1704 1712
SAMPLE SELECTED 0 1128 1270 400 25 2823

(A2 2222242 32222 22222222322 2222222222 2222222213222 222222222222 X22 222X 2 X2 2222 2222222322 23

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 637 677 196 15 1525

% RESPONSE 040% 56.¢5% $3.3% 49.,0% 60.0% 54.0%

%" RESPONSE NONDELS REMOVED 0.0% 59.5% 56.0% 50.8% 60.0% 56.7%
NUMBER RESPUNDING FIRST MAILING 0 375 382 129 12 898

% RESPONDING FIRST MAILING 0.0% 33.2% 30.1% 32.3% 48.0% 31.8%
NUMBER RESPONDING SECOND MAILING 0 262 295 67 3 627

% RESPONDING SECOND MAILING 0.0% 23.2% 23.2% 16.8% 12.0% 22.2%
NUMBER OF NONDELIVERABLES : 0 57 61 14 0 132
% NONDELIVERABLES 0.0% 5.1% 04.8% 3.5% 0.0% 4.7%

(A2 A4 2 LA 22222222 222222 2222222 2R X2 X222 22222 22 2222222222222 22 2222222222222

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 491 593 204 10 1298
SUBSAMPLING FRACTION 1700 1709 1703 1703 1703
SUBSAMPLE SELECTED 0 55 201 69 4 329
NUMBER COMPLETED INTERVIEWS 0 29 104 33 2 168
% COMPLETED INTERVIEWS 0.0% 52.7% 51.7% 47,.8% 50.0% 51.1%

I X222 222322222222 2222222 222222222222 X 22222220222 222 22 0222222222222 222222222222y 2gy

TOTAL RESPONSE INFORMATION

NUMBER Of RESPONDENTS 0 666 781 229 17 1693
% RESPONSE 0.0% 59.0% 61.5% 57.3% 68.0% ©60.0%
NUMBER OF NONRESPONDENTS 0 462 489 171 8 1130
TOTAL NUMBER WHO DID NOT FISH 0 6le 717 214 16 1559
% WHO DID NOT FISH 0.0% 91.9% 91.8% 93,4% 94.1% 92.1%
TOTAL NUMBER wHO DID FISH 0 39 38 7 1 85

% wHO DID FISH 0.0% 5.9% 04.9% 3.1% 5.9% 5.0%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY

MASSACHUSETTS
BOAT SIZE (IN FEET)
SURVEY ELEMENTS 18-19 20-25 26=34 35-45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE L 14994 6346 1264 113 e2717
SAMPL ING FRACTIUN 1700 1712 1704 1704 1712
SAMPLE SELECTED 0 1249 1587 316 10 3162

.ii!'i...i'#ﬁ“b'ﬂ&"GlQGQQQGliﬁﬁ"#'##'ﬁih#.#lﬁ#lﬁil.*.iﬂbi..'.‘“liQﬁi.“i"*#i'iﬁiﬁ#iiﬁ#

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 725 931 176 4 1834

% RESPONSE 0.0% 58.0% 58.7% 55.7% 20.0% 58.0%

% RESPONSE NONDELS REMOVED 0.0% 64.6% 64.8% 63.1% 20.0% 64.4%
NUMBER RESPONDING FIRST MAILING 0 472 653 122 2 1249

% KRESPONDING FIRST MAILING 0.0% 37.8% 41.1% 38.6% 20.0% 39.5%
NUMBER RESPONDING SECOND MAILING 0 253 278 54 0 585

% RESPONDING SECOND MAILING 0.0% 2043% 17.5% 17.1% 0.0% 18+5%
NUMBER OF NONDEL IVERABLES 0 127 150 37 0 314
% NONDELIVERABLES 0.0% 10.2% 09.5% 11.7% 0.0% 9.9%

Q‘.QOOQ..Q..QG..OOQQ'QGQOQ'O'G.OQG!Q‘&Q.Q.ii‘l.'...“'..’li.Q.Q.Oli’.&iﬁiilﬁ'iii#bi‘.'l‘

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 524 656 140 8 1328
SUBSAMPLING FRACTION 1700 1709 1703 1703 1703
SUBSAMPLE SELECTED 0 60 222 48 3 333
NUMBER COMPLETED INTERVIEWS 0 29 105 21 1 156
% COMPLETED INTERVIEWS 0.0% 48.3% 47.3% 43.8% 33.3% 46.8%

.'O.i"..'..'.ﬂﬂﬁQQG'##G'Q.QOO'G“QQ'&#QQ{QQG'QQ‘QG6.".0'.0#'0‘.“...6#&..il."ﬁ'ﬁﬁi’#’ﬁ’

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 754 1036 197 3 1960
% RESPONSE 0.0% 60.4% 65.3% 62.3% 30,0% 62.9%
NUMBER OF NONRESPONDENTS 0 495 551 - 19 7 1172
TOTAL NUMBER WHO DID NOT FISH 0 699 967 178 2 1846
% WHO DID NOT FISH 0.0% 92.7% 93.3% 90.4% 66.7% 92.8%
TOTAL NUMBER WHO DID FISH 0 17 29 9 1 56

% wHO DID FISH 0.0% 2¢3% 02.8% 4.6% 33.3% 2.8%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY

MARYLAND
BOAT SIZE (IN FEET)
SURVEY ELEMENTS 18-19 20-25 26=34 35-45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE ' 0 14103 8925 2171 105 25304
SAMPLING FRACTION 1700 1712 1704 1704 1712
SAMPLE SELECTED 0 1175 2232 543 9 3959

Qﬁ"'QC‘Q..Q‘Q‘Q’QOQ’iﬁ'iﬁG*QQ&QQ’G.’QQQGQQQ#GOQQ’Oﬂﬁ.il’ﬂﬁ#QGQOQOiGOO"'Q'“ﬂ'QQ#O*QQ#“‘

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 800 1524 362 5 2691

% RESPONSE 0.0% 68e1% 6843% 66.7% 55.6% 68.0%

% RESPONSE NONDELS REMOVED 0.0% 69.7% 70.0% 68.2% 62.5% 69.7%
NUMBER RESPONDING FIRST MAILING 0 567 1033 243 5 1848

% RESPONDING FIRST MAILING 0.0% 48.3% 46.3% 44.,8% 55.6% 46.7%
NUMBER RESPONDING SECOND MAILING 0 233 491 119 0 843

% RESPONDING SECOND MAILING 0.0% 19.8% 22.0% 21.9% 0.0% 21.3%
NUMBER OF NONDEL IVERABLES 0 28 56 12 1 97
% NONDEL IVERABLES 0.0% 2e4% 02.5% 2.2% 1le1% 2.5%

'GQQ.}.#OQD.l#.i"ﬂ.’##...ﬁ’.##’6#9#069606#ﬁl.iﬁ#'.ﬁﬂ.“’ii.lﬁil’ilﬁﬁ'##9#{&“.0.&99##“.0‘

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 ars 708 181 4 1268
SUBSAMPLING FRACTION 1700 1709 1703 1703 1703
SUBSAMPLE SELECTED 0 43 245 63 1 352
NUMBER COMPLETEO INTERVIEWS 0 20 124 21 0 171
% COMPLETED INTERVIEWS 0.0% 46.5% 50.6% 42.9% 0.0% 48.6%

‘GQQ.Q".....QCO.Q'.'Q.OQQ#“Q#QQQ&G“Q0.00‘0*OGCQGGQ.‘i’.iﬁ{'iﬁiﬁ&'i.'&..Gi'l...i.hﬁiﬁ.'.

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 820 1648 389 S 2862
% RESPONSE 0.0% 69.8% 73.8% 71.6% 55.6% 72.3%
NUMBER OF NONRESPONDENTS 0 355 . 584 154 4 1097
TOTAL NUMBER WHO DID NOT FISH 0 190 1611 373 5 2779
% WHO DID NOT FISH 0.0% 9643% 97.8% 95.9% 100.0% 97.1%
TOTAL NUMBER wHO DID FISH 0 16 23 8 0 47

% WHO DID FISH. 0.0% 2.0% 01.4% 2.1% 0.0% 1.6%



8%t

RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY

MISSISSIPPI
BOAT SIZE (IN FEFT)
SURVEY ELEMENTS 18~19 20-25 26=34 35-45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 0 3149 1018 269 62 4498
SAMPLING FRACTION 1700 1712 1704 1704 1712
SAMPLE SELECTED 0 262 254 67 5 588

L2222 42222222 2222222222222 42222221222 X2 X222 2222222232222 2220222231232 2222 222222 L2

MAIL RESPONSE INFORMATION
TOTAL NUMBER OF MAIL RESPONDENTS 0 150 126 37 2 315

% RESPONSE 0.0% 57.3% 49.6% 55.2% 40.0% 53.6%

% RESPONSE NONDELS REMOVED 0.0% 62.0% 52.9% 58.7% 40.0% 57.5%
NUMBER RESPONDING FIRST MAILING 0 98 73 26 2 199

% RESPONDING FIRST MAILING 0.0% 37.4% 28.7% 38.8% 40.,0% 33.8%
NUMBER RESPONDING SECOND MAILING 0 52 53 11 0 116

% HESPONDING SECOND MAILING 0.0% 19.8% 20.9% 16.4% 0.0% 19.7%
NUMBER OF NONDELIVERABLES 0 20 16 4 -0 40
% NONDEL IVERABLES : 0.0% 7.6% 06.3% 6.0% 0.0% 6.6%

BERBBABGBRBRRB SR B R R GE BB R RDE RGBT R B R G R R GBI RCRORERRR ORI R IRD BB RHRERRRRRA BB AT R ER BB GG ERRN

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 112 128 30 3 273
SUBSAMPL ING FRACTION 1700 1709 1703 ‘1703 1/03
SUBSAMPLE SELECTED 0 13 42 10 1 66
NUMBER COMPLETED INTERVIEWS 0 7 23 5 1 36
% COMPLETED INTERVIEWS 0.0% 53.8% 54.8% 50.0% 100.0% 54.5%

(22T 2 YT TR YT YA Y SR YT LT XA R R R T TNy Ry Yy Y T s N XY Y Y Y S 2 1Y

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 157 149 42 3 351
% RESPONSE 040% 59.9% S5B8.7% 62.7% 60.0% 59.7%
NUMBER OF NONRESPONDENTS 0 105 105 25 2 237
TOTAL NUMBER WHO DID NOT FISH 0 143 134 39 2 318
% WHO DID NOT FISH 0.0% 91e1% B89.9% 92.9% 66.7% 90.6%
TOTAL NUMBER WHO DID FISH 0 11 7 2 0 20

% WHO DID FISH 0.0% 7.0% 04.7% 4.8% 0.0% Se7%
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RESPONSE RESULTS OF THE RECKREATIONAL BILLFISH SURVEY
NORTH CAROLINA

BOAT SIZE (IN FEET)

SURVEY ELEMENTS 18-19 20-25 26-34 3545 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 0 11259 2459 528 28 14274
SAMPLING FRACTION 1700 1709 1703 1703 1709
SAMPLE SELECTED 0 1251 820 176 3 2250

LA A AL A AR A2 A 2222222222222 2222222222222 222X LTI TLLLE TR Y TR TR 2R F R

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 777 531 121 1 1430

. % RESPONSE 0.0% 62.1% 64.8% 68.8% 33.3% 63.6%

% RESPONSE NONDELS REMOVED 0.0% 63.8% 66.4% 69.5% 50.0% 65.2%
NUMBER RESPONDING FIRST MAILING 0 491 358 73 1 923

% RESPONDING FIRST MAILING 0.0% 39.2% 43.7% 41.5% 33.3% 41.0%
NUMBER RESPONDING SECOND MAILING 0 286 - 173 48 0 507

% RESPONDING SECOND MAILING 0.0% 22¢9% 21e1% 27.3% 0.0%- 22.5%
NUMBER OF NONDELIVERABLES 0 33 20 e 1 56
% NONDELIVERAHLES 0.0% 2+6% 02.4% 1.1% 33.3% 2+5%

AAAAA A AL 2 222 2 2 222222 2222222222222 RLZY TR LY R LYY TR T TIF R PT LR ITR TRy

PHONE SURVEY INFURMATION

TOTAL NOT RESPONDING TO MAILINGS 0 474 289 55 2 820
SUBSAMPLING FRACTION 1700 1706 1702 1/02 1703
SUBSAMPLE SELECTED 0 81 147 29 1 258
NUMBER COMPLETED INTERVIEWS 0 50 81 18 1 150
% COMPLETED INTERVIEWS 0.0% 61.7% 55.1% 62.1% 100.0% 58.1%

BRB U DER RN R R RDR BB R RGP R B AGCRR BB BB R L R R OO RN R R R BB RGN BB RR G R G R DR DGR R BB G RE RGO RRRBBD RS OGS RES

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 827 6le 139 2 1580
% RESPONSE 0.0% 66.1% T74.6% 79.0% 66.7% 70.2%
NUMBER OF NONKRESPUNDENTS 0 424 208 37 1 670
TOTAL NUMBER wHU DI1D NOT FISH 0 165 55% 121 2 1443
% WHO DID NOT FISH 0.0% 925% 90.7% = 87.1% 100.0% 91.3%
TOTAL NUMBER wHO DIU FISH 0 57 47 15 0 119

% wHO DID FISH ) 0.0% 6.9% 07.7% 10.8% 0.0% T7¢5%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY
NEW HAMPSHIRE

BOAT SIZE (IN FEET)

SURVEY ELEMENTS 18-19 20-25 26-34 35=45 46-65 TOTALS
$AMPLE SELECTION
POPULATION SIZE 0 699 363 103 10 1175
SAMPLING FRACTION 1700 1706 1703 1703 1706
SAMPLE SELECTED 0 117 121 35 1 274

TR Y YT YA L TR TR YT Y LT TR I TP TN T TR Y T2 LT LY ¥

MAIL. RESPONSE INFORMATION

TOTAL NUMBFER OF MAIL RESPONDENTS 0 76 70 15 1 162

% RESPONSE 0.0% 65.0% 57.9% 42.9% 100.0% 59.1%

% RESPONSE NONDELS REMOVED 0+0% 73.8% 68.0% 53.6% 100.0% 68.9%
NUMBER RESPONDING FIRST MAILING -0 42 47 10 1 100

% RESPONDING FIRST MAILING 0.0% 35.9% 38.8% 28.6% 100.0% J36.5%
NUMBER RESPONDING SECOND MAILING 0 34 23 5 0 62

% RESPONDING SECOND MAILING 0.0% 29.1% 19.0% 14.3% 0.0% 22.6%
NUMBER OF NONDELIVERABLES 0 14 18 7 -0 39
% NONDELIVERABLES | 0.0% 12.0% 14.9% 20.0% 0.0% 14.2%

GHBRPRRNRR BB RO BB B BN DRGNSV DBV BB R DR ERRR DGRBS RDR DD SR O BB R AR U BB GRS RR RS G SRR BEHERR SR ERTO S

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 41 Sl 20 0 112
SUBSAMPLING FRACTION 1700 1709 1703 1703 1703
SUBSAMPLE SELECTED 0 -] 17 7 0 29
NUMBER COMPLETED INTERVIEWS 0 1 -] 2 0 8
% COMPLETED INTERVIEWS 0.0% 20.0% 29.4% 28.6% 0.0% 27.6%

(2222222222222 2 22 222222222222 2223222222 2222 222222222 22 2222223212222 22X2X22112X222% %)

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 17 75 17 1 170
% RESPONSE 0.0% 65.8% 62.0% 48.6% 100.0% 62.0%
NUMBER OF NONRESPONUENTS 0 40 46 © 18 0 104
TOTAL NUMBER WHO DID NOT FISH 0 71 71 15 1 158
% WHO DID NOT FISH 0.0% 92.2% 94,7% 88.2% 100.0% 92.9%
TOTAL NUMBER wHO DID FISH 0 1 1 1 0 3

% wWHO DID FISH 0.0% 1+3% 01.3% 5.9% 040% 1.8%
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RESPONSE RESULTS OF THE RECKREATIONAL BILLFISH SURVEY

NEW JERSEY
BOAT SIZE (IN FEET)
SURVEY ELEMENTS 18-19 20-25 26-34 35-45
$AMPLE SELECTION
POPULATION SIZE ) 0 17210 7189 790
SAMPLING FRACTION 1700 1712 1704 1704
SAMPLE SELECTED 0 1434 1798 197

46-65

50
1712
&

TOTALS

25239
3433

LA A2 2 A2 A2 X222 22 2 2 a2 s 2 2 L2 22222222 XL R LY X 2R R RN RN

MAIL RESFONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 837 1043 106
% RESPONSE 0.0% 5844% 58.0% 53.8%
% RESPONSE NONDELS REMOVED 0.0% 63.9% 64.2% 60.6%
NUMBER RESPONDING FIRST MAILING 0 532 653 69
% RESPONDING FIRST MAILING 0.0% 37.1% 36.3% 35.0%
NUMBER RESPONDING SECOND MAILING 0 305 390 37
% RESPONDING SECOND MAILING 0.0% 21e3% 21.7% 18.8%
NUMBER OF NONDELIVERABLES 0 125 174 22
% NONDELIVERABLES 0.0% BeT% 09.7% 11.2%

2
50.0%
50.0%

1
25.0%

1

25.0%

0
0.0%

1988
57.9%
63.9%

1255
36.6%

733
2144%

321
9.4%

A AL AR A AR S22 i al il 222 2222 2222223222022 2222 Y222 TLY L LT R 20T

RPHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 597 755 91
SUBSAMPL ING FRACTION 1700 1709 1703 1703
SUBSAMPLE SELECTED 0 67 256 31
NUMBER COMPLETED INTERVIEWS 0 23 99 14
% COMPLETED INTERVIEWS 0.0% 3443% 38.7% 45.2%

2
1703
1

1
100.0%

1445
355

137
38.6%

AR S 22222222 2222 2 2 il 222222222 2222 LIRSS RN Y RS

TOTAL RESPONSE INFURMATION

NUMBER OF RESPONDENTS 0 860 1142 120
% RESPONSE 0.0% 60.0% 63.5% 60.9%

NUMBER OF NONRESPONDENTS 0 574 656 77
TOTAL NUMBER wHO DID NOT FISH 0 763 1018 96
% wHO DID NOT Fisnh 0.0% 88.7% 89.1% 80.0%

TOTAL NUMBER wWHU DID FISH 0 61 72 17
% WHO DID FISH 0.0% Tel% 0643% 14.2%

3
75.0%
1

3
100.0%

0
0.0%

2125
61.9%
1308

1880
88.5%
150
Te1%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY

NEW YORK .
BOAT SIZE (IN FEET)
SURVEY ELEMENTS 18«19 20-25 26~34 35=4% 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 0 39800 19520 2481 210 62011
SAMPL ING FRACTION 1700 1712 1704 1704 ir1e
SAMPLE SELECTED 0 3317 4880 621 18 8836

(2222223223 22232222222 223222222222 22 222 2 222222 22222 2222222222222 222222X2222222 X222}

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 1953 2858 381 7 5199

% RESPONSE 0.0% 58.9% 58.6% 61.4% 38.9% 58.8%

% RESPONSE NONDELS REMOVED 0.0% 64.8% 65.0% 69.1% 53.8% 65.2%
NUMBER RESPONDING FIRST MAILING 0 1302 1914 251 7 3474

% RESPONDING FIRST MAILING 0.0% 3%.3% 39.2% 40,4% 38.9% 39.3%
NUMBER RESPONDING SECOND MAILING 0 651 944 130 0 1725

% RESPONDING SECOND MAILING 0.0% 19.6% 19.3% 20.9% 0.0% 19.5%
NUMBER OF NONODEL IVERABLES ; 0 304 484 70 5 863
% NONDEL IVERABLES 0.0% S.2% 09.9% 11.3% 27.8% 9.8%

(2222222 X222 222222 2222 X2 2 2222222223 X X2 222222 2 32 2221222222222 2222222222222 2222222222

PHONE SURVEY INFORMATION
TOTAL NOT RESPONDING TO MAILINGS 0 1364 2022 240 11 3637

SUBSAMPL ING FRACTION 1700 1709 1703 1703 1703

SUBSAMPLE SELECTED 0 155 688 84 4 931

NUMBER COMPLETEU INTERVIEWS 0 73 285 37 0 365
% COMPLETED INTERVIEWS 0.0% 47.1% 41.4% 44.0% 0.0% 42.4%

RERROBRRERBEBR BRIV AR ARG R LSRG DR GERRGREC RGBT D ECRRREDRRGREBDIFRRIO PSP RRB RS RTRRBRERERR SRR NS

TOTAL RESPONSE INFORMATION
NUMBER OF RESPONDENTS 0 2026 3143 418 7 5594

% RESPONSE 0.0% 61.1% 6444% 67.3% 38.9% 63.3%
NUMBER OF NONRESPONDENTS 0 1291 1737 203 11 3242
TOTAL NUMBER WHO DID NOT FISH 0 1860 2849 369 7 5085

% wHO DID NOT FISH 0.0% 91.8% 90.6% 88.3% 100.0% 90.9%
TOTAL NUMBER wHO DID FISH 0 103 180 24 0 307

% WHO DID FISH . 0.0% S.1% 05.7% S5.7% 0.0% 5.5%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY
PUERTO RICO

BOAT SIZE (IN FEET)

SURVEY ELEMENTS 18-19 20=2% 26-34 35-45 46~65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 1910 0 0 0 0 1910
SAMPLING FRACTION 1710 1700 1700 1700 1700
SAMPLE SELECTED 191 0 0 0 0 191

(Z2 2222212222222 222222222 2222222222223 222222220 x2X22 2222222 a2 XXt slZz2 2222 22X 2222}

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 64 0 0 0 0 64

% RESPONSE 33.5% 0.0% 00.0% 0e0% 0.0% 33.5%

% RESPONSE NONDELS REMOVED 38.1% 0.0% 00.0% 0.0% 0.0% 38.1%
NUMBER RESPONDING FIRST MAILING 42 0 0 0 0 42

% RESPONDING FIRST MAILING 22.0% 0.0% 00.0% 0.0% 0.0% 22.0%
NUMBER RESPONDING SECOND MAILING 22 0 0 0 0 e2

% RESPONDING SECOND MAILING 11.5% 0.0% 00.0% 0,0% 0.0% 11.5%
NUMBER OF NONDELIVERABLES 23 0 0 0 0 23
% NONDELIVERABLES 12.0% 0.0% 00.0% 0.0% 0.0% 12.0%

A ZI2 22 22222222222 2X2 2222222222242 222222 X2 X2 22222222222 2222222222222 2222232222222 222}

RHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 127 0 0 0 0 127
SUBSAMPLING FRACTION - 1700 1700 1700 1700 1700
SUBSAMPLE SELECTED 0 0 0 0 0 0
NUMBER COMPLETED INTERVIEWS 0 0 0 0 0 0
% COMPLETED INTERVIEWS 0.0% Ve 0% 00.0% 0.0% 0.0% 0.0%

(222222 222322222 22 22222222222 2222222 2222222222222 R 222222 it as a2 as 2z ysy s

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 64 0 0 0 0 64
% RESPONSE 33.5% 0.0% 00.0% 0.0% 0.0% 33.5%
NUMBER OF NONRESPONDENTS 127 0 0 0 0 127
TOTAL NUMHER wHO DID NOT FISH 45 0 0 0 0 45
% wHO DID NOT FISH 703% 0.0% 00.0% 0.0% 0.0% 70.3%

- TOTAL NUMBER wHO DID FISH 16 0 0 0 0 16

% wWHO DID FISH 25.0% 0.0% 00.0% 0.0% 0.0% 25.0%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY
RHODE ISLAND

BOAT SIZE (IN FEET)

SURVEY ELEMENTS 18«19 20-25 26-34 35-45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZF 0 3065 1633 333 14 5045
SAMPLING FRACTION 1700 1712 1704 1704 1712 .
SAMPLE SELECTED 0 255 409 84 1 749

LAL AR A2 S A a2 22 22222222222 222222222 22223 2222232322 2X LT RL LT ITLLTY T 2T ETLEFoas

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 153 262 51 0 466

% RESPONSE 0.0% 60.0% 64.1% 60.7% 0.0% 62.2%

% RESPONSE NONDELS REMOVED 0.0% 62.4% 68.1% 63.0% 0s0% 65.4%
NUMBER RESPONDING FIRST MAILING 0 94 164 32 0 290

% RESPONDING FIRST MAILING 0.0% 36.9% 40.1% 38.1% 0.0% 38.7%
NUMBER RESPONDING SECOND -MAILING 0 -1 98 19 0 176

% RESPONDING SECOND MAILING 0+0% 23.1% 24.0% 22+.6% 0.0% 23.5%
NUMBER OF NONDEL IVERABLES 0 10 24 3 0 37
% NONDELIVERABLES 0.0% 3.9% 05.9% 3.6% 0.0% 4.9%

BREB AR RGN R R R R R BRI R RN BE RS AR BB R RO N DT RIRR BB E BB B BRIV R ARG RRERRE RO HRRGRRAERBCREROD

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 102 147 33 1 283
SUBSAMPLING FRACTION 1700 1709 1/03 1703 1703
SUBSAMPLE SELECTED - 0 12 50 12 1 75
NUMBER COMPLETED INTERVIEWS 0 3 29 4 1 37
% COMPLETED INTERVIEWS 0.0% 25.0% 58.0% 33.3% 100.0% 49.3%

i.i..Q.iG'QGQQ.QQ&Qi‘Qé#‘ﬁ.iiﬁ..QQ#QQ*GQQQ#Q#Q“QQ.QQ‘!Q{Q#QiQQQi”!.#iﬁQQ'Q.QQ*QQQQQQQQ

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 156 291 5% 1 503
% RESPONSE 0.0% 61.2% 71.1% 65.5% 100.0% 67.2%
‘NUMBER OF NONRESPONUENTS 0 99 118 29 0 246
TOTAL NUMBER wHO OID NOT FISH 0 145 263 48 1 457
% WHO DID NOT FISH 0.0% 92.9% 90.4% 87.3% 100.0% 90.9%
TOTAL NUMBER WHO DID FISH 0 -] 17 2 0 25

% WHO OID FISH . 0.0% 3.8% 05.8% 3.6% 0.0% 5.0%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY
SOUTH CAROLINA

BOAT SIZE (IN FEET)
SURVEY ELEMENTS 18-19 20=-25 26=34 35-45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 0 5319 1868 365 74 7626
SAMPLING FRACTION : 1700 1712 1704 1704 1712
SAMPLE SELECTED 0 443 467 91 6 1007

O.D.'0'.'0"'0&00‘6&@#&“GQ#GQﬁ“.i&“6§ﬂQ&Qﬁﬁﬂﬁﬂﬂ'.i#006.#“ﬁii'#i#ﬁi'iﬁhﬁﬁéiﬁ#ﬁ‘i###b#é’ﬁ’

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 275 314 59 2 650

% RESPONSE 0.0% 62¢1% 6T.2% 64.8% 33.3% 64.5%

% RESPONSE NONDELS REMOVED 0.0% 65.2% T70.4% 70.2% 40.0% 67.9%
NUMBER RESPONDING FIRST MAILING 0 160 202 44 2 408

% RESPONDING FIRST MAILING 0.0% 3641% 43.3% 48.4% 33.3% 40.5%
NUMBER RESPONDING SECOND MAILING 0 115 112 15 0 242

% RESPONDING SECUND MAILING 0.0% 26.0% 24.0% 16.5% 0.0% 24.0%
NUMBER OF NONDEL IVERAFLES 0 21 21 7 )} 50
% NONDELIVERABLES 0.0% 4T% 04.5% T«7% 16.7% 5.0%

0ﬁ.#QQGQQGIQ..QGOQGQQGGQ#ﬂii.*ﬁ&{##ﬁ#ﬁ#ﬁ'#i“#G#QQG“#Q..'#“‘“QOQ&G#'GDQG‘#GQ#QQ#Q&QQD####

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 168 153 32 4 357
SUBSAMPLING FRACTION 1700 1706 1/02 1702 1/03
SUBSAMPLE SELECTED 0 29 80 16 2 127
NUMBER CUMPLETED INTERVIEWS 0 14 42 6 1 63
% COMPLETED INTERVIEWS 0.0% 48.3% 52.5% 37.5% 50.0% 49.6%

QQQG.Q'QG&Q“G&Q#.GQGQ#G“O6“i*ﬁﬁii&#“ﬂ#“###ﬁﬂ#Qiﬂéﬁilﬁﬁﬁﬁﬁii.G#ﬁﬁ&’b“‘ﬁ#{ﬁ“#ﬁﬁ...###ii#i’

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 289 356 65 3 713
% RESPONSE 0.0% 65.2% 76.2% T1.4% 50.0% 70.8%
NUMBER OF NONRESPONDENTS 0 154 111 26 3 294
TOTAL NUMBER WHO DID NOT FISH 0 62 320 61 3 646
% WHU DID NOT FISH 0.0% 90.7% 89.9% 93.8% 100.0% 90.6%
TOTAL NUMBER WHO DID FISH 0 23 25 2 0 50

% wHO DID FISH 0.0% 8.0% 07.0% 3.1% 0.0% 7.0%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY

TEXAS
BOAT SIZE (IN FEET)
SURVEY ELEMENTS 18~19 20=-25 26-34 35-45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE 0 22798 4602 1204 204 26808
SAMPLING FRACTION . 1700 1709 1703 1703 1709
SAMPLE SELECTED 0 2533 1534 402 22 4491

22222 AL LSS A 2SS 222 22222222 2R X2l 2 2 222222 X222 2222222322222 22222 2222221}

_ MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 1586 924 245 14 2769

% RESPONSE 0.0% 62.6% 60.2% 60.9% 63.6% 61.7%

% RESPONSE NONDELS REMOVED 0.0% 66.3% 63.3% 63.3% 66.7% 65.0%
NUMBER RESPONDING FIRST MAILING 0 1020 601 159 8 1788

% RESPONDING FIKST MAILING 0.0% 4043% 39.2% 39.6% 36.4% 39.8%
NUMBER RESPONDING SECOND MAILING 0 566 323 86 6 981

% RESPONDING SECONU MAILING 0.0% 2243% 21.1% 2l.4% 2Te3% 21.8%
NUMBER OF NONDELIVERABLES 0 141 T4 15 1 231
% NONDELIVERABLES 0.0% 5.6% 04.8% 3.7% 4.5% . 5.1%

) (2222222222 X22222 222222222 32222 223 2222222232222 2222222222222 2122222322222 2212221222221}

PHONE SURVEY INFURMATION

TOTAL NOT RESPONDING TO MAILINGS 0 947 610 157 8 1722
SUBSAMPL ING FRACTION 1700 1706 i/02 1702 1703
SUBSAMPLE SELECTED 0 162 315 81 3 561
NUMBER COMPLETED INTERVIEWS 0 88 146 40 1 2715
% COMPLETED INTERVIEWS 0.0% 5443% 46.3% 49.4% 33.3% 49.0%

L2242 222222 2222 22224 222222222222 222 22X 2222222222222 2222222222222 2222222 2 22 1 4

FOTAL RESPONSE INFURMATION

NUMBER OF RESPONDENTS : 0 1674 1070 285 15 3044
% RESPONSE 0.0% 66.1% 69.8% 70.9% 68.2% 67.8%
NUMBER OF NONKESPONDENTS 0 859 464 117 7 1447
TOTAL NUMBER wHU DID NOT FISH 0 1525 973 262 13 2773
% wHO DID NOT FISH . 0.0% 91.1% 90.9% 91.9% 86.7% 91e1%
TOTAL NUMBER wHO DID FISH 0 129 76 14 1 220

% wHO DID FISH 0.0% Te7% 07.1% 4.9% 6.7% T+2%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY

VIRGINIA
BOAT SIZE (IN FEET)
SURVEY ELEMENTS 18-19 20-25  26-34 35=45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZF 0 11665 3953 1196 81 16895
SAMPLING FRACTION 1700 1712 1704 1704 1712
SAMPLE SELECTED 0 972 989 299 6 2266

(X2 2222222222222 2222222 222212222222 222222222 22222222 2222222222222 222222 22222222 22

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 646 659 168 3 1506

% KESPONSE 040% 6645% 66.6% 66.2% 50.0% 66.5%

% RESPONSE NONDELS REMOVED 0.0% 69.9% 69.7% 6B.8% 50.0% 69.6%
NUMBER KRESPONDING FIRST MAILING 0 423 429 133 1 986

% RESPONDING FIRST MAILING 0.0% 43.5% 43.4% 44.5% 16.7% 43.5%
NUMBER RESPONDING SECOND MAILING 0 223 230 65 2 520

" % RESPONDING SECOND MAILING 0.0% 22.9% 23.3% 21.7% 33.3% 22.9%
NUMBER OF NONDEL1VERABLES 0 48 43 11 0 102
% NONDELIVERABLES 0.0% 4.9% 04.3% 3.7% 0.0% 4.5%

(222222222222 22 X2 2222232222222 2222222222222 22222222222 2222222222 X222 22222222 X2 % 27

PHONE SURVEY INFGRMATION

TOTAL NOT RESPONDING TO MAILINGS 0 326 330 lo1 3 760
SUBSAMPLING FRACTION 1700 1709 1703 1703 1703
SUBSAMPLE SELECTED 0 37 112 36 1 186
NUMBER COMPLETED INTERVIEWS 0 25 54 22 0 101
% COMPLETED INTERVIEWS 0.0% 67.6% 48.2% 6l.1% 0.0% 54.3%

LA 2222 222 2222 222222222 222222222222 22222 X2 22X 2222222222222 2222222222222 xR

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 671 713 220 3 1607
% RESPONSE 0.0% 69.0% 72.1% 73.6% 50.0% 70.9%
NUMBER OF NONRESPONDENTS 0 301 276 79 3 659
TOTAL NUMBER wHO DID NOT FISH 0 628 670 v 215 3 1516
% wHO DID NOT FISH 0.0% 93.6% 94.0% 97.7% 100.0% 94.3%
TOTAL NUMBER wHO DID FISH 0 34 28 4 0 06

% WHO DID FISH 0.0% Sel% 03.9% 1.8% 0.0% 4e1%
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RESPONSE RESULTS OF THE RECREATIONAL BILLFISH SURVEY
VIRGIN ISLANDS

B0AT SIZE (IN FEET)

'SURVEY ELEMENTS 18-19 20-25 26=34 35=45 46-65 TOTALS
SAMPLE SELECTION
POPULATION SIZE ; 0 370 309 177 S1 907
SAMPLING FRACTION 1700 1703 1702 1702 1703
SAMPLL SELECTED 0 123 155 a9 17 384

(X224 2222222222222 2 2 X222 2222222222232 22 X223 2 X 2222222 222 222222222 22222222222 2222 22)

MAIL RESPONSE INFORMATION

TOTAL NUMBER OF MAIL RESPONDENTS 0 36 59 35 4 134

% RESPONSE 0.0% 29.3% 38.1% 39.3% 23¢5% 34.9%

% RESPONSE NONDELS REMOVED 0.0% 40.9% 55.1% 57.4% 36.4% 50.2%
NUMBER RESPONDING FIRST MAILING 0 e2 39 25 4 88

% RESPONDING FIRST MAILING 0.0% 17.9% 25.2% 28.1% 11.8% 22.9%
NUMBER RESPONDING SECOND MAILING 0 14 20 10 2 . 46

% RESPONDING SECOND MAILING 0.0% 11e4% 12.9% 11.2% 11.8% 12.0%
NUMBER OF NONDEL1VERABLES 0 35 48 28 6 117
% NONOEL IVERABLES 0.0% 28.5% 31.0% 31.5% 35.3% 30.5%

(2222222212242 2222222 2222222222222 22 X2 2222222222 223 X 22222 23 2222322222222 22222222222 )]

PHONE SURVEY INFORMATION

TOTAL NOT RESPONDING TO MAILINGS 0 87 96 54 13 250
SUBSAMPLING FRACTION 1700 1700 1700 1700 1700
SUBSAMPLE SELECTED 0 0 0 0 0 0
NUMBER COMPLETED INTERVIEWS -0 0 0 0 -0 0
% COMPLETED INTERVIEWS 0.0% 0.0% 00.0% 0.0% 0.0% . 0.0%

(IX22 222222222222 22 X122 22222222 2 2222 22 dX2 2 2 X2 2222 R Rt222d0 222 R 22 222222222

TOTAL RESPONSE INFORMATION

NUMBER OF RESPONDENTS 0 36 59 35 4 134
% RESPONSE 0.0% 29.3% 38.1% 39,3% 23.5% 34.9%
NUMBER OF NONRESPONDENTS 0 - 87 96 S4 13 250
TJOTAL NUMBER WHO D1D NOT FISH 0 34 Sl 30 3 118
% WHO DID NOT FISH 0.0% 94.4% 86.4% 85.7% 75.0% 88.:1%
TOTAL NUMBER WHO DID FISH 0 2 7 5 1 15

% wHO DID FISH : 0.0% 5.6% 11.9% 14.3% 25.0% 11.2%
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DATA EXPANSION SUMMARIES

159



APPENDIX TI

The following tables are copies of computer printouts of the summarized
estimates of billfish and shark catches during the study period in the western
North Atlantic Ocean. Data were summarized from the output of computer
program that calculated estimates of catch and their associated variances.
Data were printed by areas, boat size, and species for estimated values of
caught, released, and boated fish. It is important to understand the format
and codes used in the tables. The same area and boat size codes are used as
in the text. They are:

Fishing Areas

V = Virginia and Northward
N = North Carolina to Florida
F = Florida East Coast and Keys
G = Gulf of Mexico
P = Puerto Rico and U.S. Virgin Islands
0 = Other Waters
TOT = Total all areas combined

Boat Size Classes

1 = 18-19 feet
2 = 20-25 feet
3 = 26~-34 feet
4 = 35-45 feet
5 = 46-65 feect
6 = No size class available, i.e., Puerto Rico and Delaware boats

combined .

Data in the tables are presented in groups of 6 lines (rows). Each line
contains information on either a billfish species or sharks, i.e., first line
= blue marlin, second line = white marlin, third line = sailfish, fourth line
spearfish, fifth line = swordfish, sixth line = sharks.

The columns of data are grouped into three major groups: caught,
released, and boated. Within each of these groups are four columns of data:

1. SAMPLE = The number of fish reported by respoundents.
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2. T-HAT = The number of fish expanded back to the population based on the
expansion formula.

3. VARIANCE = The calculated variances of the point estimate T-HAT
value.

4, STD ERR = One standard error, i.e., the square root of the
variances.

The first page of the table presents totals by area fished and total
for the entire study area. The other six pages present data by boat size
class for each of the areas identified in this survey.

- It is possible to summarize data for any of the species of fish by summing
appropriate values of T-HAT for the species and strata desired. The standard error
associated with the summarized data can be calculated by summarizing the
individual variances of the data under consideration and finding the square root
of the total. For example, if the sailfish catch by size 3 boats was desired,
one would summarize sailfish catch over all areas.

T-HAT VARIANCE
V3= 577 74545
N 3 = 1475 406398
F 3 = 5630 621966
G 3 = 1347 | 112665
P3= 11 . 25
03 = 272 5324
Totals 9312 1220923

The square root of the variance = 1105. Thus, the estimated catch of sailfish
by 26-34 foot boats was 8312 + 1105 (1 standard error). This type of summary can
be performed on either caught, released, or boat fish estimates. Additionally, 95%
confidence limits can be placed on the data by using two standard errors: i.e.,
9312 4 2210 sailfish.
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0. 0.
Sl. 371,
2613. 6241,
256, 3926,
705, 22857,
11666. 3681421,
150. 6939,
776, 228154
20388. 17578524,
683, 35768,
1141, 61824,
24066, 150518,
225. 16lle.
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