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ABSTRACT

Private-boat and party-boat anglers have been interviewed routinely at
boat-access sites along the Texas coast by the Texas Parks and Wildlife
Department (TPWD) since May 1974 and May 1983, respectively; almost 22,000
anglers were interviewed during 1991-92. Bay headboat anglers were
interviewed routinely from May 1983 to May 1991 during on-board surveys.
Sport-boat (private-boat and party-boat combined) fishing pressure and
landings in 1991-92 exceeded 5.7 million man-h and 2.0 million fish.
Sport-boat pressure and landings increased 15% and 36%, respectively, from
1990-91 to 1991-92. Sport-boat fishing in bays and passes accounted for 93%
of the pressure and 95% of the landings in 1991-92; the remainder occurred in
the Gulf of Mexico off Texas.

Private-boat pressure and landings in bays and passes increased to
5,043,200 man-h and 1,767,400 fish in 1991-92. Pressure (41%) and landings
(34%) were greatest in the Galveston Bay system. Spotted seatrout (Cynoscion
nebulosus) accounted for 29% of coastwide landings, followed by sand seatrout
(Cynoscion arenarius) (22%), Atlantic croaker (Micropogonias undulatus) (14%),
southern flounder (Paralichthys lethostigma) (10%) and red drum (Sciaenops
ocellatus) (7%).

Party-boat pressure and landings in bays and passes increased to 333,200
man-h and 144,100 fish in 1991-92. Pressure (28%) was greatest in the lower
Laguna Madre; landings (51%) were greatest in the Corpus Christi Bay system.
Spotted seatrout (64%), red drum (19%) and southern flounder (6%) were the
most often landed fishes.

Headboat surveys in bays and passes were terminated in May 1991.
Pressure and landings decreased to 98,300 man-h and 52,900 fish from 1987-88
to 1990-91. During 1990-91, pressure (36%) and landings (45%) were greatest
in the lower Laguna Madre area; sand seatrout and Atlantic croaker comprised
72% and 4% of the coastwide landings, respectively.

Private-boat pressure and landings in the Texas Territorial Sea (TTS)
increased to 207,800 man-h and 39,400 fish in 1991-92. Pressure (56%) and
landings (47%) were greatest off the Corpus Christi area. King mackerel
(Scomberomorus cavalla), red snapper (Lutjanus campechanus) and Spanish
mackerel (Scomberomorus maculatus) accounted for 36%, 16% and 12% of the
landings, respectively.

Party-boat pressure in the TTS decreased to 9,000 man-h in 1991-92;
landings increased to 2,700 fish. Most of the pressure (53%) and landings
(59%) occurred off the lower Laguna Madre area. King mackerel represented 52%
of the fish landed, followed by Spanish mackerel with 22%.
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Private-boat pressure in the United States Exclusive Economic Zone (EEZ)
off Texas decreased to 168,500 man-h in 1991-92; landings increased to 57,000
fish. Pressure (54%) was greatest off the Corpus Christi area; landings (42%)
were greatest off the Matagorda area. Red snapper (48%), king mackerel (16%)
and sand seatrout (6%) were the most often landed fishes.

Party-boat pressure and landings in the EEZ off Texas decreased to 12,000
man-h and 3,600 fish in 1991-92. Most of the pressure (58%) and landings
(56%) occurred off the lower Laguna Madre area. King mackerel comprised 42%
of the landings, followed by red snapper with 8%.

Standardized collection of sport-boat harvest data, in conjunction with
fishery independent data, has enabled continuous monitoring of the status of
marine finfish resources in Texas. The TPWD has implemented regulations based
on data generated from this monitoring program.



INTRODUCTION

The Texas saltwater sport-boat fishery is an economically and
biologically important segment of the total Texas coastal fishery. There were
over 847,000 saltwater sport anglers in Texas during 1991 (Texas Parks and
Wildlife Department 1993). Direct expenditures by these anglers translate
into over two billion dollars of economic impact annually to the State of
Texas (Texas Water Development Board 1987, United States Fish and Wildlife
Service 1989). Landings data from saltwater sport-boat anglers are required
to assess the needs for and the impact of saltwater fishing regulations, in
order to maintain fish populations at desired levels.

The Texas Parks and Wildlife Department (TPWD) has conducted surveys of
sport-boat anglers in Texas marine waters since 1974 (Heffernan et al. 1976;
Breuer et al. 1977; Green et al. 1978; McEachron 1980a, 1980b, 1983, 1984;
McEachron and Green 1981, 1982, 1983, 1984; McEachron and Matlock 1983;
McEachron et al. 1981, 1984; Osburn and Ferguson 1985a, 1985b, 1986, 1987;
Osburn et al. 1988; Maddux et al. 1989; Green et al. 1991a, 1991b; Campbell
et al. 1991; and Weixelman et al. 1992). These surveys monitored landings per
unit of effort (CPUE) and sizes of all species landed annually by sport-boat
anglers in the Galveston, Matagorda, San Antonio, Aransas, Corpus Christi and
upper and lower Laguna Madre bay systems, and in the Gulf of Mexico off Texas.
The Sabine Lake system was added in May 1987.

This report includes annual pressure and landings estimates for
private-boat (1974-92), party-boat (1983-92) and headboat (1983-91) fishing in
Texas bays and passes; and private-boat (1982-92) and party-boat (1983-92)
fishing in the Texas Territorial Sea (TTS) and in the United States Exclusive
Economic Zone (EEZ).

MATERTALS AND METHODS

The survey year was divided into a high-use (15 May-20 November) and a
low-use (21 November-14 May) season based on analyses of fishing pressure,
landings and catch rates of private-boat anglers completing fishing trips
(McEachron et al. 1983). Seasons were partitioned by day type (weekend and
weekday). Six holidays (New Year'’s Day, Memorial Day, July 4th, Labor Day,
Thanksgiving Day and Christmas Day) were classified as weekend days.

Areas fished were defined as:

1. Bays: Marine waters shoreward of the barrier islands and pass
entrances;
2. Passes: Openings connecting bays with the Gulf of Mexico;

3. TTS: Gulf of Mexico from the surf line to 16.7 km offshore,
excluding the 1.6-km area around a pass; and

4. EEZ: Gulf of Mexico beyond 16.7 km offshore.
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Private-boat fishing was defined as fishing from a privately owned or
rental boat without a guide, and includes tournament fishing if no guide was
hired. Party-boat fishing was defined as fishing from a boat, operated by a
guide, that carried <10 people for a fee. Headboat fishing was defined as
fishing from a boat, operated by a guide and crew, that carried >11 people for
a fee. Sport-boat fishing was defined as the sum of private-boat, party-boat,
and bay and pass headboat fishing. Landings represent numbers of fish. All
estimates are presented as a mean + 1SE.

Differences between estimates presented in this report and previous
reports are due to updating of the data base; thus the most recent report is
the most accurate.

Private-boat Fishing

Bay anglers were interviewed in all survey years. Beginning September
1977, all fishing parties (bay, pass and gulf) were interviewed; however, gulf
fishing was not separated into TTS and EEZ fishing until May 1982. Estimates
for TTS and EEZ fishing were made for areas of the Gulf rather than each bay
system because of travel through common passes and use of common gulf areas by
anglers launching their boats in adjacent bay systems. Gulf areas were
defined as Sabine Lake, Galveston (Galveston Bay/Freeport area), Matagorda
(Matagorda Bay/San Antonio Bay), Corpus Christi (Aransas Bay/Corpus Christi
Bay/upper Laguna Madre) and lower Laguna Madre.

To obtain fishing pressure estimates, TPWD personnel traveled through
each bay system at a constant rate on randomly selected weekend and weekday
days and counted boat trailers at identified boat ramps. Beginning May 1983,
empty wet-slips and mooring spaces at marinas and boat houses were also
counted. Allowances were made for unrented slips and spaces based on
information obtained from marina and boat-house operators. Relative fishing
pressure estimates (% total bay system activity/site/day) were obtained by
adjusting trailer and wet-slip boat counts; counts were adjusted for
non-angling activity based on interviews at surveyed sites.

TPWD personnel were stationed at randomly selected boat-access sites
(boat ramps and wet slips) on randomly selected weekdays and weekend days to
collect landings data by interviewing fishing parties that had completed a
trip. From May 1983 to May 1992, 31 weekend days and 66 weekdays were
surveyed each high-use season in all bay systems except Sabine Lake (beginning
May 1987) and San Antonio where 26 weekend days and 46 weekdays were surveyed;
12 weekend days and 24 weekdays were surveyed each low-use season in all bay
systems. Numbers of days surveyed in years prior to May 1983 varied.
Interview sites were selected randomly in proportion to relative fishing
pressure estimates obtained during the previous 3 years (TPWD unpublished
data). Therefore, boat-access sites with high fishing activity (i.e., mean
trailer and wet-slip counts adjusted by interview data) were surveyed more
often than sites with low fishing activity. Based on daytime activity
patterns determined during the first 2 years of the survey (Heffernan et al.
1976, Breuer et al. 1977), interviews were conducted from 1000 to 1800 hours
to maximize the amount of data collected per unit of sampling effort

T 3% ¢ 3 ¢ 0 ¢
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(McEachron et al. 1983). Efficiency was increased beginning 21 November 1984
by terminating weekend surveys at 1400, and beginning 21 November 1986 by
terminating weekday surveys at 1600, if no fishing interviews were conducted
prior to these times (Weixelman and Green 1984, Osburn and Weixelman 1989).
Efficiency was increased further beginning 15 May 1991 by terminating weekend
surveys at 1300 and weekday surveys at 1400 during high-use season. Beginning
21 November 1985, low-use season weekend and weekday surveys were not
conducted when weather conditions reached a critical "bad" level based on
nomographs relating air temperature, wind speed and precipitation to the
number of interviews conducted in previous years (Spiller et al. 1988).

These surveys were counted as zero-pressure days in the estimation procedure.
Pressure estimates have been adjusted for percentage of missed angler
interviews occurring during daylight hours before 1000 and after 1800 (TPWD
unpublished data).

TPWD personnel recorded species (Gallaway et al. 1972, Hoese and Moore
1977, Robins et al. 1980, Murdy 1983) and number of all fish brought to shore
(landings) by fishing parties as well as number of persons in the party,
geographic origin of residence, fishing location, gear and bait used, and trip
length. Until May 1983, only weight (kg) of fishes was recorded. Beginning
May 1983, fish were measured for total length to the nearest mm rather than
being weighed. Mean total lengths prior to May 1983 were back calculated
using weight-length regressions of the mean weight for each species in each
bay system, season and day type (Harrington et al. 1979, TPWD unpublished
data). Coastwide mean weights and mean lengths were weighted by the estimated
number of fish landed in each bay system.

From May 1974 to May 1983, the boat owner'’s residential origin was
recorded for all party members. Beginning May 1983, residential origin of
each party member was recorded. When summarized, residential origin was
classified as:

1. Coastal adjacent (i.e., .Texas counties adjacent to bay system where
interview occurred and within 80 km of surfline);

2. Coastal non-adjacent (i.e., Texas counties having a border within
80 km of surfline but not adjacent to bay system where interview
occurred) ;

3. Non-coastal (i.e., Texas counties further than 80 km from surfline);
and

4. Qut-of-state (i.e., states other than Texas and foreign countries).

Before May 1980, private-boat landings were estimated as the product of
mean catch (landings) rate and fishing pressure in trip man-h (Heffernan et
al. 1976). Since interview sites were randomly selected in proportion to
total fishing pressure, this technique depended upon a roving clerk traveling
around a bay system obtaining pressure counts at all sites during the survey
period. 1In fall of 1979, gas shortages and irregular operating hours by gas
stations made it impossible to strictly comply with these procedures. Since
the potential for similar problems was possible in the future (1979 was the
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second gas shortage within a 4-year period), an alternate method of estimating
landings and pressure that depended much less on use of an automobile was
developed. Data collected since 1974 were used to estimate a set of
probabilities that described the patterns of fishing pressure within a day and
at each inventoried boat-access site (TPWD unpublished data). A roving clerk
is still required to make pressure counts at boat-access sites; however, the
objective is no longer to estimate total pressure at each site but to estimate
the proportion of total pressure at each site. This new objective can be
accomplished with fewer roves, and completed within a short time period
(0800-1230 hours) when there is little change in boating activity. The new
procedure reduces use of an automobile by 16% to 33% relative to that required
by the old procedure, depending on the actual rove schedule adopted. A
comparison of estimates made by selecting survey sites as strictly random
samples and by selecting survey sites in proportion to the activity that
occurred at each site was made by McEachron and Green (1984).

Landings (A) were estimated separately for each area (bay, pass, TTS and
EEZ) using the following equations:

4 —_—
A = = D, + h
i=1

where

D; = total number of days that occurred in ith stratum (season and day
type); and

h; = mean number of fish landed/day during daylight hours in ith
stratum calculated as:

_ n
h; = 1/n +  hy; « Py/e;
j=1

where

n = total number of days sampled;

h;; = total number of fish observed at site j in ith stratum;

P; = adjustment for parties missed by interviewers at site j (total
number of parties seen divided by total number of parties
interviewed); and

e; = estimated proportion of total bay system fishing activity that

occurred at site j calculated as:

k
j=1

L



where

FH; = total number of trailers and/or empty wet-slips observed at site
j during previous 3 years; and

k = total number of sites.

Pressure (P) was estimated separately for each area (bay, pass, TTS and
EEZ) using the following equations:

4
P = PN Di . ml
i=1

where

D; = total number of days that occurred in ith stratum (season and day
type); and

Ei = mean number of fishing trip man-h/day during daylight hours in
ith stratum calculated as:

_ n
m =1/n <« X my; * pj/e;
j=1

where

n = total number of days sampled;

m;; = total number of fishing trip man-h observed at site j in ith
stratum;

P; = adjustment for parties missed by interviewers at site j (total
number of parties seen divided by total number of parties
interviewed); and

e = estimated proportion of total bay system fishing activity that
occurred at site j calculated as:

k
e; = FH; / = FH;
j=1
where
FH. = total number of trailers and/or empty wet slips observed at site

j during previous 3 years; and

k = total number of sites.
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This technique is described by Kish (1965) and is used to make estimates from
samples selected from clusters which are proportional. Variances were
calculated using ratio estimation for ratios of landings/day, fishing trip
man-hours/day, estimated proportion of fishing activity/site and proportion of
parties missed by interviewers (Mendenhall et al. 1971).

Estimation of the proportion (e;) of total pass and gulf fishing pressure
at site j used an average of weekend and weekday pressure due to a scarcity of
data for individual day types. The pressure at each site with a history of
pass or gulf fishing was computed by averaging weekend and weekday mean pass
and gulf trip man-h from all previous years since May 1979. When weekend
pressure estimates were not available, pressure was estimated as:

X, = 3X,/2
where
X, = total number of weekend trip man-h; and
X, = total number of weekday trip man-h.

When weekday pressure estimates were not available the amount of pressure was
estimated as:

X, = (X1/2 + X1)/2

where
X, = total number of weekend trip man-h; and
X, = total number of weekday trip man-h.

The pressure at sites with pass or gulf activity in the year being estimated,
but no history of pass or gulf activity was set equal to the pressure at sites
with historical data that had similar pressure during the year being
estimated. Relative activity percents of boat ramps with pass or gulf history
were adjusted to sum to 95% of all activity. All other boat ramps without
historical pass or gulf activity were assigned equal percents summing to 5% of
the total activity.

For the years when no weekday surveys were conducted (May 1976-May 1979),
landings and pressure estimates for weekdays were calculated by multiplying
weekend landings and pressure by an adjustment factor. Adjustment factors
were calculated from the percent of total weekend and weekday landings and
pressure comprised by weekend landings and pressure from May 1979 to May 1984
(Green et al. 1991b).

Annual estimates made from this survey are comparable to previous survey
estimates. However, one assumption must be made when comparing landings
estimates from year to year. The mean catch rate and mean fish size for

t

§
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parties returning during daylight hours before or after the interview period
(1000 to 1800) must be the same as those for parties returning during the
interview period.

For the purpose of making annual coastwide landings and fishing pressure
comparisons, data from 1974-75 and 1975-76 have been combined and are referred
to as 1974-76. Four bay systems were surveyed in 1974-75 (Galveston, San
Antonio, Aransas and upper Laguna Madre) and three were surveyed in 1975-76
(Matagorda, Corpus Christi and lower Laguna Madre). Thereafter, all bay
systems were surveyed each year.

Party-boat Fishing

From May 1983 to May 1992, party-boat anglers were interviewed whenever
they were encountered during the routine boat-access site fishing surveys.
Inclusion of marinas and boat-houses in the boat-access site inventory
provided for interception of party-boats which were previously surveyed in
special studies (McEachron 1983, 1984; McEachron and Matlock 1983; McEachron
et al. 1984), Interview and estimation procedures are identical to those
described for private-boat fishing.

Estimates of party-boat landings and pressure in this report may not be
directly comparable to survey estimates for years prior to May 1983. Time
periods, sample site selection and estimation procedures were different from
previous methods. Estimates in this report were made on a high-use and
low-use season basis. Beginning May 1983, boat-access sites were sampled in
proportion to all fishing activity rather than just bay private-boat fishing
activity (Osburn and Ferguson 1985b). Before the 1984-85 survey year,
historical fishing activity data used did not include party-boats. Estimates
of landings and pressure in this report relied on calculation of a mean daily
landings rate, adjusted by the relative proportion of activity at a site.

Headboat Fishing

Bay and pass headboats were inventoried using the TPWD Fish Guide License
list and by personally contacting marinas, bait stands and commercial guide
services in each area of fishing activity.

From May 1983 to May 1991, bay and pass headboats were randomly selected
on 14 weekdays and 7 weekend days during both the high-use and low-use seasons
in each of the Galveston (Galveston Bay), Corpus Christi (Aransas Bay/Corpus
Christi Bay) and lower Laguna Madre areas.

Headboat surveys were conducted aboard the vessel. All retained fish
were counted and identified. On each trip, up to 100 individuals of each
species were measured for total length to the nearest mm. Number of anglers
and fishing time (nearest 0.5 h) were also recorded. Total number of daylight
trips made on each survey day was determined by contacting all inventoried
headboat operators by phone or in person.
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Landings (H) were estimated using the following equations:

where

=|
i

where

i3

where

D;- ﬁ;
1

jsod
I
I ™M&

i

total number of days that occurred in ith stratum (season and day
type); and

mean number of fish landed/day during daylight hours in ith

stratum calculated as:

n
hi = 1/n e 3 hlJ N ti/eij

total number of days sampled;
total number of fish landed during a trip on headboat j;

mean number of trips/day by all boats in ith stratum;
and

estimated proportion of total fishing activity occurring on
headboat j calculated as:

k
ij * Piy / Z (Ty; » Pyy)
j=1

i3 =T

total number of trips made by headboat j on all surveyed days in
ith stratum;

mean number of people/trip fishing on headboat j; and

total number of headboats.

Linear regression analysis revealed a positive correlation between number of
fish landed and mean number of people/trip during the high-use but not the
low-use season (Osburn and Ferguson 1985a). When no data on mean number of
people/trip were available, the number was estimated by adjusting that boat’s
legal passenger capacity by the ratio of number of people/trip to passenger
capacity of all surveyed headboats in the ith stratum. Linear regression
analysis did not reveal a positive correlation between mean number of

£
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people/trip and passenger capacity for either season (P = 0.05) (Osburn and
Ferguson 1985a); however, correlation during the high-use season was
significant at P = 0.06.

Use of e;; to adjust trip catch (landings) rates is valid for
proportional sampling (Kish 1965). Headboats were selected randomly for each
survey day; however, when the operator of a selected headboat was contacted
and found not to be making a trip on the survey day, surveyors continued
contacting all headboat operators in a randomly assigned order until one
making a trip was found. Thus more-active headboats were surveyed more often,
resulting in de facto proportional sampling. Variances were calculated using
ratio estimation (Mendenhall et al. 1971).

Procedures for calculating mean lengths and mean weights and classifying
residential origin were similar to those described previously for
private-boat anglers.

Headboat estimates in this report are comparable to previously reported
estimates although some difference in seasons does exist. Equations used in
the present survey were based on mean daily catch rates. Previous reports
based estimates on trip catch rates extended by number of people/trip and mean
number of trips/day (McEachron 1984). Total number of trips made during a
specified time period in these earlier reports was determined by a telephone
census of headboat operators.

RESULTS

Coastwide annual sport-boat fishing pressure and landings increased 15%
and 36%, respectively, from about 5.0 million man-h and 1.5 million fish in
1990-91 to about 5.8 million man-h and 2.0 million fish in 1991-92 (Figure 1).
Sport-boat fishing in bays and passes accounted for 93% of the pressure and
95% of the landings in 1991-92.

Almost 22,000 sport-boat anglers were interviewed during 1991-92. 1In
bays and passes, 18,728 private-boat (Appendix A, Table A.1l) and 1,238
party-boat (Appendix C, Table C.l) anglers were interviewed. In the TTS,
1,033 private-boat (Appendix E, Table E.1) and 50 party-boat (Appendix F,
Table F.l) anglers were interviewed. In the EEZ, 814 private-boat
(Appendix G, Table G.l) and 69 party-boat (Appendix H, Table H.1) anglers were
interviewed.

Bays and Passes
Private-boat Fishing

Annual coastwide private-boat fishing pressure in bays and passes
generally increased from 1976-77 through 1986-87 and declined thereafter until
1991-92 (Figure 2). Pressure increased 17% from 1990-91 to 1991-92. Landings
generally decreased from 1974-76 until 1991-92 when they increased and were
36% greater than during 1990-91. A marked decrease in pressure and landings
from 1983-84 to 1984-85 followed a major fish kill resulting from the winter
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freeze of 1983-84. Pressure and landings declined 28% and 41%, respectively,
from 1983-84 to 1984-85 (Appendix A, Tables A.2, A.3).

During the last 10 years, the Galveston Bay system accounted for a
greater proportion of total private-boat pressure (35%) and landings (41%) in
bays and passes than any other bay system (Figure 3). San Antonio Bay system,
in contrast, accounted for only 5% and 4% of the annual coastwide pressure and
landings, respectively. From 1990-91 to 1991-92, pressure increased in all
bay systems except Corpus Christi, and landings increased in all bay systems
except Sabine Lake (Appendix A, Tables A.2, A.3).

Texas bays and passes yielded an assortment of fishes to private-boat-
anglers during the last 10 years. The most numerous species was spotted
seatrout (Cynoscion nebulosus) which made up 36% of all fish landed from bays
and passes (Figure 4). The second most numerous species landed was sand
seatrout (Cynoscion arenarius) (16%), followed by Atlantic croaker
(Micropogonias undulatus) (13%), southern flounder (Paralichthys lethostigma)
(8%), and red drum (Sciaenops ocellatus) (8%). Sheepshead (Archosargus
probatocephalus), black drum (Pogonias cromis) and gafftopsail catfish (Bagre
marinus) combined accounted for an additional 9% of the landings. The
Galveston Bay system had the highest percentage of annual coastwide landings
of Atlantic croaker, black drum, gafftopsail catfish, sand seatrout,
sheepshead, southern flounder and spotted seatrout (Figures 5, 6). The lower
Laguna Madre system yielded the second highest percentage of spotted seatrout.
The largest percentage of red drum during the past ten years was from the
lower Laguna Madre system, followed by the Aransas Bay system.

Annual coastwide landings of spotted seatrout in 1991-92 were 517,700
fish, representing the first increase in landings since 1987-88 (Figure 7;
Appendix A, Table A.4). CPUE has been relatively low since 1984-85, remaining
well below the high of 0.47 fish/man-h reported in 1976-77. Catch rates
decreased from 1987-88 (0.15 fish/man-h) to 1990-91 (0.05 fish/man-h), then
increased in 1991-92 (0.10 fish/man-h). Mean length and mean weight have
increased since 1974-76. Spotted seatrout averaged 429 mm and 0.78 kg in
1991-92 (Appendix A, Tables A.5, A.6).

Sand seatrout landings and CPUE declined through the 1980’s to lows of
210,400 fish and 0.04 fish/man-h in 1989-90 (Appendix A, Tables A.3, A.4).
Landings and CPUE increased thereafter to 393,700 fish and 0.08 fish/man-h in
1991-92. Mean length and mean weight have fluctuated, reaching lows of 270 mm
and 0.22 kg in 1989-90 (Appendix A, Tables A.5, A.6). During 1991-92, sand
seatrout averaged 284 mm and 0.26 kg.

Atlantic croaker was the third most landed fish during 1991-92
(Figure 4). Landings (244,000 fish) and CPUE (0.05 fish/man-h) in 1991-92
increased over those of 1990-91, and represent the first increases since
1987-88 (Appendix A, Tables A.3, A.4). Beginning in 1981-82, landings
gradually increased until 1987-88, whereas CPUE remained constant. Atlantic
croaker averaged 229 mm and 0.16 kg in 1991-92 (Appendix A, Tables A.5, A.6).

Southern flounder landings increased in 1991-92 to 179,200 fish; CPUE
increased to 0.04 fish/man-h (Figure 8). This is the second consecutive year
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in which landings and CPUE increased over the previous year. Since 1981-82
landings and CPUE showed no consistent trend, except for recent declines which
ended in 1990-91. Mean length and mean weight generally decreased through
1984-85; they generally increased thereafter. Southern flounder averaged

375 mm and 0.65 kg in 1991-92 (Appendix A, Tables A.5, A.6).

Landings and CPUE of red drum in 1991-92 were 130,800 fish and 0.03
fish/man-h, respectively (Figure 9). These values are the first increases
since 1986-87. Mean length and mean weight have steadily increased since
1979-80, but they decreased slightly in 1991-92. Red drum averaged 584 mm and
2.22 kg in 1991-92 (Appendix A, Tables A.5, A.6).

Sheepshead landings have generally declined, reaching a 14- year low in
1989-90 (32,100 fish)(Figure 10). Landings increased in 1990-91, then
decreased to 61,600 fish in 1991-92. CPUE has fluctuated since 1985-86; the
1991-92 value of 0.01 fish/man-h is lower than the previous year's 0.02
fish/man-h. Sheepshead mean length and mean weight have generally increased
since 1981-82, averaging 397 mm and 1.15 kg in 1991-92 (Appendix A,

Tables A.5, A.6).

Landings of black drum declined 53% from 1982-83 to 1984-85, then
remained at low levels through 1991-92 when 60,400 fish were landed
(Figure 11). CPUE was 0.0l fish/man-h in 1991-92: it has been at this level
since 1983-84 except for one year (Appendix A, Table A.4). Annual black drum
mean length and mean weight have varied little, averaging 426 mm and 1.29 kg
in 1991-92 (Appendix A, Tables A.5, A.6).

Gafftopsail catfish landings in 1991-92 were 15,600 fish. Since a
dramatic decline in 1979-80, gafftopsail catfish landings have remained
between 10,000 and 30,000 fish/year (Figure 12). CPUE has been 0.01
fish/man-h since 1979-80. Mean length and mean weight in 1991-92 were 475 mm
and 1.13 kg, respectively (Appendix A, Tables A.5, A.6). Mean length and mean
weight have declined during the past two years.

Residential origin of anglers, mean fishing party size and mean trip
length have changed little from year to year (Appendix A, Tables A.2, A.8).
During 1974-92, most private-boat fishing trips (59-66%) were made by anglers
who lived in coastal counties adjacent to the bay system fished (Appendix A,
Table A.8). Annual coastwide mean fishing party size and mean trip length
during 1974-92 ranged from 2.3 to 2.7 people and from 5.2 to 7.1 h
(Appendix A, Table A.2). There has been a general decrease in mean fishing
party size since 1979-80.

Recreational fishing license sales and boat registrations have increased
through the years (Figure 13). Over 1.7 million licenses were sold in 1990-91
(Appendix B, Table B.1). Saltwater fishing stamp sales decreased from 575,194
in 1991 to 553,228 in 1992 (Appendix B, Table B.2). Number of recreational
boats registered statewide increased to a high of 607,204 boats in 1987, then
decreased thereafter to 581,281 boats in 1992.
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Party-boat Fishing

Annual coastwide party-boat fishing pressure in bays and passes has
generally increased since 1984-85, reaching a high of 333,200 man-h in 1991-92
(Figure 14). Landings in 1991-92 of 144,100 fish were more than double those
in 1990-91.

Pressure and landings during the last nine years were greatest in the
lower Laguna Madre system (Figure 15). During 1983-92, 33% of the coastwide
pressure and 35% of the landings occurred in the lower Laguna Madre system,
compared to only 2% of coastwide pressure and landings in the San Antonio Bay
system (Appendix C, Tables C.2, C.3). 1In 1991-92, the Corpus Christi Bay
system accounted for 51% of the coastwide landings and 22% of the pressure.
The lower Laguna Madre accounted for 27% of the coastwide landings and 28% of
the pressure. The Aransas Bay system accounted for 23% of the coastwide
landings and pressure.

During 1983-92, party-boat anglers landed more spotted seatrout and red
drum than any other species from bays and passes (Figure 16). Spotted
seatrout accounted for 64% of all landings in 1991-92; red drum accounted for
19% (Appendix C, Table C.3).

Landings of spotted seatrout dropped in 1984-85 to 50,000 fish, then
generally increased through 1988-89 before declining sharply in 1990-91 to
39,100 fish. Landings increased to 92,800 fish in 1991-92 (Figure 17).
Spotted seatrout CPUE increased from 0.16 fish/man-h in 1990-91 to 0.28
fish/man-h in 1991-92 (Appendix C, Table C.4). CPUE during June-August 1991
also increased (Appendix C, Table C.5). Mean length and mean weight also
increased during 1991-92, reversing a 3-year decline (Appendix C, Tables C.6,
C.7). Mean length was 446 mm and mean weight was 0.88 kg in 1991-92.

Red drum landings coastwide in 1991-92 were 28,000 fish, an increase over
the 22,00 fish recorded in 1990-91 (Appendix C, Table C.3). Since 1983-84 the
trend in landings has been an increase through time (Figure 18). Red drum
CPUE decreased to 0.08 fish/man-h in 1991-92 (Appendix C, Table C.4). Mean
length and mean weight have generally increased since 1983-84, but have
changed little in the last five years (Appendix C, Tables C.6, C.7). The
1991-92 averages of 603 mm and 2.43 kg are slightly greater than the 1990-91
averages.

During 1983-92, 37-47% of anglers were from non-coastal counties
(Appendix C, Table C.9). Annual coastwide mean fishing party size and mean
trip length during 1983-92 ranged from 3.4 to 3.7 people and from 5.7 to 7.5 h
(Appendix C, Table C.2).

Headboat Fishing

Annual coastwide fishing pressure and landings estimates for headboat
anglers in bays and passes generally declined during 1983-91 reaching lows of
98,300 man-h and 52,900 fish in 1989-90 (Figure 19). Pressure and landings in
1990-91 remained at 1989-90 levels. Collection of headboat data ended in May
1991.
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The Galveston Bay area accounted for most of the headboat pressure (45%)
and landings (57%) during May 1983-May 1991 (Figure 20). The lower Laguna
Madre area accounted for the least amount of pressure and landings (21%).

Sand seatrout and Atlantic croaker were the fishes most commonly landed
by headboat anglers during 1983-91 (Figure 21). Sand seatrout and Atlantic
croaker made up 66% and 15% of the landings, respectively. Sand seatrout were
commonly landed in all areas, but Atlantic croaker were landed primarily in
the Galveston Bay area (Appendix D, Table D.3).

Coastwide landings of sand seatrout reached an 8-year low of 32,800 fish
in 1989-90, then increased to 37,900 fish in 1990-91 (Appendix D, Table D.3).
CPUE in 1990-91 was 0.39 fish/man-h (Appendix D, Table D.4). Sand seatrout
landed in 1990-91 averaged 269 mm and 0.21 kg (Appendix D, Tables D.5, D.6).

Coastwide Atlantic croaker landings decreased from 20,300 fish in 1988-89
to a low of 1,900 fish in 1990-91 (Appendix D, Table D.3). CPUE also
decreased in 1990-91 (Appendix D, Table D.4). Atlantic croaker averaged
201 mm and 0.11 kg in 1990-91 (Appendix D, Tables D.5, D.6).

In all years, most headboat fishing trips (51-62%) were made by anglers
from non-coastal counties and other states and countries (Appendix D,
Table D.8). Annual coastwide mean fishing party size and mean fishing time
ranged from 19.6 to 30.2 people and from 2.4 to 2.7 h during 1983-91
(Appendix D, Table D.2).

Texas Territorial Sea
Private-boat Fishing

Annual coastwide private-boat fishing pressure and landings varied in the
TTS during 1982-92 (Figure 22). Pressure was greater in 1991-92 (207,800
man-h) than in 1990-91 (178,600 man-h). Landings were less in 1991-92
(39,400 fish) than in 1990-91 (45,200 fish). Coastwide in 1991-92,
private-boat fishing in the TTS accounted for about 4% of the pressure and
about 2% of the landings by sport-boat anglers (Table 1).

Annual private-boat pressure and landings in the TTS during the last 10
years were greatest offshore of the Corpus Christi and Matagorda Bay areas
(Figure 23). The area offshore of Corpus Christi Bay accounted for 54% of the
pressure and 25% of the landings, whereas the area offshore of Matagorda Bay
accounted for 21% of the pressure and 48% of the landings. Both pressure and
landings decreased off the Matagorda Bay area and increased off the Corpus
Christi Bay area in 1991-92 compared to 1990-91 (Appendix E, Tables E.2, E.3).

The most commonly landed fishes in the TTS during 1982-92 were sand
seatrout with 33% of all fishes landed, followed by king mackerel
(Scomberomorus cavalla) with 17% and red snapper (Lutjanus campechanus) with
15% (Figure 24). During 1991-92, sand seatrout and red snapper landings were
highest off the Matagorda Bay area; king mackerel landings were highest off
the Corpus Christi Bay area (Appendix E, Table E.3).
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Coastwide landings and CPUE of sand seatrout were lower in 1991-92 than
in 1990-91. 1In 1991-92, landings (2,800 fish) were slightly higher than and
CPUE (0.01 fish/man-h) was equal to the lowest levels recorded during the past
ten years (Appendix E, Tables E.3, E.4). Sand seatrout mean length and mean
weight decreased in 1991-92 to 310 mm and 0.33 kg (Appendix E,

Tables E.5, E.6).

King mackerel landings in 1991-92 (14,000 fish), were more than double
those in 1990-91 and the highest since 1982-83 (Figure 25). During the past
ten years, the general trend has been a decrease in landings and CPUE until
1986-87, then an increase through 1991-92. Mean length and mean weight have
decreased since 1989-90. King mackerel landed in 1991-92 averaged 945 mm and
8.37 kg (Appendix E, Tables E.5, E.6).

Landings of red snapper decreased by 44% and CPUE decreased by 50% from
1990-91 to 1991-92. Landings and CPUE in 1991-92 were 6,400 fish and 0.03
fish/man-h, respectively. Landings and CPUE varied little from 1983-84
through 1988-89, increased in 1989-90, then declined thereafter (Figure 26).
Mean weight of red snapper in 1991-92 was 0.86 kg, the highest mean weight
recorded to date; mean length was 381 mm which is equal to the highest mean
length recorded in 1986-87 (Appendix E, Tables E.5, E.6).

During 1982-92, most private-boat fishing trips were made by anglers from
adjacent coastal counties (37-55%) and non-coastal counties (28-43%)
(Appendix E, Table E.8). During 1991-92, an increase in anglers from adjacent
coastal counties and a decrease in anglers from non-adjacent coastal and
non-coastal counties were observed. Annual coastwide mean fishing party size
and mean trip length ranged from 2.7 to 3.0 people and from 5.9 to 6.4 h
during 1982-92 (Appendix E, Table E.2).

Party-boat Fishing

Annual coastwide party-boat fishing pressure in the TTS decreased from
15,600 man-h in 1990-91 to 9,000 man-h in 1991-92 (Appendix F, Table F.2).
Coastwide landings increased from 2,400 in 1990-91 to 2,700 in 1991-92
(Appendix F, Table F.3). The area off the lower Laguna Madre had 53% of the
pressure and 59% of the landings (Appendix F, Tables F.2, F.3).

King mackerel (38%) and red snapper (13%) accounted for most of the TTS
party-boat landings during 1983-92 (Figure 16). Sixty-five percent of the
king mackerel landed in 1991-92 were landed off the lower Laguna Madre area;
35% were landed off the Corpus Christi area (Appendix F, Table F.3).

Coastwide landings of king mackerel during 1983-92 ranged from a high of
9,500 fish in 1983-84 to a low of 700 fish in 1986-87 (Appendix F, Table F.3).
An estimated 1,400 king mackerel were landed in 1991-92. CPUE during 1991-92
was 0.15 fish/man-h, an increase over the 1989-90 value of 0.10 fish/man-h.
CPUE of king mackerel during June-August 1991 also was greater than it was
during 1990 (Appendix F, Table F.5). In general, CPUE of king mackerel over
the past ten years has been variable (Appendix F, Table F.4). Mean length
(899 mm) in 1991-92 increased slightly compared to 1990-91. Mean weight in
1991-92 was 6.96 kg, a decrease from 1990-91 (Appendix F, Tables F.6, F.7).
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Red snapper were landed in only 5 years from 1983 to 1992 (Appendix F,
Table F.3). Most recently, an estimated 100 fish, averaging 204 mm and
0.10 kg were landed in 1990-91 (Appendix F, Tables F.6, F.7).

During 1991-92, most fishing trips were made by anglers from non-coastal
counties (55%); 29% of the trips were made by anglers from adjacent coastal
counties (Appendix F, Table F.9). Annual coastwide mean fishing party size
and mean trip length ranged from 3.4 to 5.0 people and from 5.5 to 8.2 h
during 1983-92. Mean trip length decreased from 1990-91 (8.2 h) to 1991-92
(5.5 h) (Appendix F, Table F.2).

Exclusive Economic Zone
Private-boat Fishing

Annual coastwide fishing pressure by private-boat anglers in the EEZ
declined from 1990-91 (234,800 man-h) to 1991-92 (168,500 man-h) (Figure 27).
An estimated 57,000 fish were landed in 1991-92, a slight increase over
1990-91. During 1982-92, most pressure occurred offshore from the Corpus
Christi (41%) and Galveston (32%) Bay areas; landings were greatest offshore
from the Galveston (45%) and Matagorda (27%) Bay areas (Figure 28).

Red snapper accounted for 41% of the annual coastwide landings by
private-boat anglers during 1982-92 (Figure 24). King mackerel and sand
seatrout made up 14% and 12% of the landings, respectively. Most king
mackerel (50%) were landed off the Corpus Christi Bay area, while most red
snapper (44%) and sand seatrout (47%) were landed off the Galveston Bay area
(Appendix G, Table G.3).

Coastwide landings of king mackerel in 1991-92 were 9,000 fish. Previous
landings ranged from a high of 15,500 fish in 1982-83 to a low of 5,500 fish
in 1988-89 (Figure 29). CPUE for 1991-92 (0.05 fish/man-h) decreased slightly
from its 1990-91 value (0.06 fish/man-h)(Appendix G, Table G.4). From 1990-91
to 1991-92, mean length decreased from 935 to 915 mm and mean weight decreased
from 8.17 to 7.33 kg (Appendix G, Tables G.5, G.6).

Coastwide landings and CPUE of red snapper increased in 1991-92 from the
10-year lows in 1990-91 (Figure 30). Most (83%) of the landings increase came
from increased landings off the Matagorda Bay area (Appendix G, Table G.3).
Mean length increased from 365 to 403 mm and mean weight increased from 0.75
to 1.18 kg from 1990-91 to 1991-92 (Appendix G, Table G.5, G.6).

Coastwide landings and CPUE of sand seatrout doubled from 1,500 fish and
0.01 fish/man-h in 1990-91 to 3,300 fish and 0.02 fish/man-h in 1991-92
(Appendix G, Table G.3). Averaging 330 mm and 0.41 kg, sand seatrout mean
length and mean weight reached new highs in 1991-92 (Appendix G,
Table G.5, G.6).

With the exception of 1984-85, most (44-56%) fishing trips during 1982-92
were made by anglers from adjacent coastal counties (Appendix G, Table G.8).
During 1982-92, annual coastwide mean fishing party size and mean trip length
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ranged from 3.0 to 3.3 people and from 7.3 to 8.1 h, respectively (Appendix G,
Table G.2).

Party-boat Fishing

Annual coastwide fishing pressure by party-boat anglers in the EEZ during
1991-92 was 12,000 man-h, a decrease from 1990-91 (31,700 man-h) and the
lowest pressure estimated during 1983-92 (Appendix H, Table H.2). Landings
(3,600 fish) also were at their lowest recorded level in 1991-92. During
1991-92, most pressure and landings occurred offshore of the lower Laguna
Madre area (Appendix H, Tables H.2, H.3).

King mackerel accounted for 26% of the annual coastwide party-boat
landings in the EEZ during 1983-92; red snapper accounted for 13% (Appendix H,
Table H.3).

Coastwide landings of king mackerel during 1991-92 were estimated at
1,500 fish (Appendix H, Table H.3). The greatest annual landings during the
past nine years was in 1983-84, when the estimated coastwide landings were
13,500 fish. The CPUE of king mackerel in 1991-92 was 0.13 fish/man-h, which
is the highest catch rate since 1984-85, and almost double the 1990-91 catch
rate (Appendix H, Table H.4). King mackerel averaged 911 mm and 7.28 kg in
1991-92 (Appendix H, Tables H.5 and H.6).

Landings of red snapper in 1991-92 were 300 fish, which is 50% of the
1990-91 landings. CPUE of red snapper decreased slightly to 0.02 fish/man-h
in 1991-92. 1In 1991-92, red snapper averaged 368 mm and 0.78 kg (Appendix H,
Tables H.5, H.6).

During 1983-92, most (39-60%) anglers originated from non-coastal
counties (Appendix H, Table H.8). Annual coastwide mean fishing party size
and mean trip length during 1983-92 ranged from 3.9 to 5.0 people and from 7.0
to 8.7 h (Appendix H, Table H.2).

DISCUSSION

The TPWD is mandated by the Texas Legislature to develop long-term
information on landings of marine species for determining the need for and
impact of harvest regulations, and for recommending management strategies to
maintain aquatic marine resources. Standardized collection of data on species
composition, size and CPUE of finfish caught by sport-boat anglers in Texas
bays and the Gulf of Mexico off Texas is used, in conjunction with
standardized collection of fishery-independent data, to detect changes in
relative abundance of marine finfish species through time.

Declines in spotted seatrout and red drum landings and catch rates during
the 1970's and 1980's have led to increasingly restrictive size, possession
and bag limits for these species (Texas Parks and Wildlife Department 1979,
1981, 1983, 1985, 1987, 1988, 1991). Similar actions have been taken in
recent years for many species, including flounder (Paralichthys sp.), black
drum and sheepshead. Such regulations have proven effective in altering the
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size classes of fishes landed (Meador and Green 1986). Both spotted seatrout
and red drum had notable increases in their coastwide landings and catch rates
in 1991-92.

Sport-boat harvest data, along with fishery-independent data, continue to
be used by management to implement regulations. Examples of regulations
adopted by the Texas Parks and Wildlife Commission during 1991-92 include:

1) implementation of a 305-mm maximum size limit for mullet (Mugil sp.) to
prevent depletion during October through January, thus maintaining spawning
potential; 2) implementation of a zero-retention limit for tarpon (Megalops
atlanticus) to prevent depletion; and 3) addition or modification of size, bag
and possession limits for greater amberjack (Seriola dumerili), cobia
(Rachycentron canadum), jewfish (Epinephelus itajara), lane snapper (Lutjanus
synagris), red snapper and vermilion snapper (Rhomboplites aurorubens) to
conform with federal regulations and to prevent depletion (Texas Parks and
Wildlife Department 1993).

Although overshadowed by the private-boat fishery in terms of overall
pressure and landings, the charter-boat (party-boat) fishery is a significant
component of the total sport-boat fishery in Texas (Ditton et al. 1978).

Catch rates of charter-boat anglers are appreciably greater than those
reported for non-charter anglers (Trent 1977; McEachron 1984; Osburn and
Ferguson 1985a, 1986) principally due to the fish guides’ greater knowledge of
"good" fishing areas (Caillouet and Higman 1978). The demonstrated success of
the charter fishery coupled with the increasing number of boats in the
industry are important factors underlying the need to continue monitoring
pressure and landings of charter-boat anglers.

Size limits serve to conserve an adequate breeding stock for optimum
yield, give anglers larger 'trophy’ fish and ensure maximum yield with
increased fishing pressure (Ricker 1945). Coastwide pressure and landings
increased 15% and 36%, respectively, from 1990-91 to 1991-92. Such increases
necessitate proactive management to maintain fish populations at optimal
levels, and to safeguard the health of the marine ecosystem and the positive
economic impact of the recreational fishing industry. Continued collection of
data from Texas bays and the Gulf of Mexico off Texas enables biologically and
economically sound regulations to be implemented. Maintenance of a
standardized monitoring program is crucial to the continuance of a healthy
sport fishery in the future.
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Figure 1. Annual coastwide sport-boat fishing pressure and landings
in bays and passes (BP), the Texas Territorial Sea (TTS) and the
Exclusive Economic Zone (EEZ), May 1983-May 1992.
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Figure 2. Annual coastwide private-boat fishing pressure (+ 1 SE) and
landings (+ 1 SE) in Texas bays and passes, May 1974-May 1992.
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Figure 14.
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Annual coastwide party-boat fishing pressure (+ 1 SE) and
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Figure 16. Species composition of annual coastwide party-boat
finfish landings in bays and passes, the Texas Territorial Sea
and the Exclusive Economic Zone, May 1983-May 1992 (9-year mean).
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Figure 19. Annual coastwide headboat fishing pressure (+ 1 SE) and
landings (+ 1 SE) in Texas bays and passes, May 1983-May 1991 (headboat
surveys were discontinued in May 1991).
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Figure 22. Annual coastwide private-boat fishing pressure (+ 1 SE) and
landings (+ 1 SE) in the Texas Territorial Sea, May 1982-May 1992.
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Figure 24. Species composition of annual coastwide Texas Territorial
Sea and Exclusive Economic Zone private-boat finfish landings, May
1982-May 1992 (10-year mean).



Aq eas tetao3zTaasy

52

-

18-06

L
i

68-88

Jea)
18-98

e
-

$8-v8

T

(3]

(¥}

L3

'8

(3]

Lot

yblop uespy

Jeap
18-989

ajey yojen

00°0

200

< ¥0'0

20°0

80°0

By

y-uep/iequinN

2661 Aew-zg6T AeW ‘uswisysty 3eOq-33EATId
SEeX9] WOo13 pspuel T3aaayoew Hbury I03 (IS T +) SOT3STIEIS IPTMISEOD Tenuuy

*GZ @anbtg

Jesg)
16-08 88-89 i8-98 98-8 €8-¢8
T T T T T T T T OD”
g ooe
-1088
F<
-4
—0001
0901
Yibua uespy
Jegp
18-06 68-88 18-98 $6-v8 €8-28
T T T T T T T °
-9
-
¥
[
Jor &
-]
3
Q.
[
18t o
:
3
- 02
— sz

sbuipuen



+z66T Kew-zgeTl AeW ‘uswiaystj 3eoq-a3jeatad

53

aley yoyed

Kq eas TeTIo3zTaaal sexal woxj papuel aaddeus paa 1oz (IS T ¥) sSOoT3IST3IEIS OPTMISEBOD TENUUY °9C aanb1g
Jeeop Jesp
18-08 68-88 18-98 98-8 £8-28 18-08 68-88 18-98 98-v8 £8-28
T T T J_| T T o-o T T T T T T T T T o
4¢0 -002
Jo's w\\/»\/L\ml‘ Ho0¥ z
a g
- {91 - 009
0z 008
ucm_®>> UeaiN E.OCQJ ues\
Jeep Jesp
18-06 68-88 18-98 98-v8 £8-Z8 18-08 e8-88 18-98 98-8 £8-28
y 000 — 0
S
qs00 | % Jov S
z 2
m St “
oo & m.
N Hoz o
s n
{sto 3 1% &
1 4 o€
0z'0 —se

sbuipue



Thousand Man-h

Thousands of Fish

Figure 27.

350

300

250

200

150

100

50

200

150

100

50

54

Pressure

82-83 84-85 86-87 88-89 90-91
Year
Landings
1
82-83 84-85 86-87 88-89 90-91
Year

Annual coastwide private-boat fishing pressure (+ 1 SE) and

landings (+ 1 SE) in the Exclusive Economic Zone, May 1982-May 1992.
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Private-boat fishing estimates for Texas bays and passes.
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