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ABSTRACT 

Texas Parks and Wildlife Department personnel have interviewed private-boat anglers at 
boat-access sites along the Texas coast since May 1974. Party-boat anglers have been 
interviewed since May 1983. Over 26,200 private-boat and almost 3,300 party-boat anglers were 
interviewed during the 2002-03 survey year (15 May 2002 to 14 May 2003). Sport-boat 
(private-boat and party-boat combined) anglers expended an estimated 6.6 million man-h 
(fishing effort) in 2002-03 to land an estimated 2.1 million fish. 

Private-boat anglers in bays and passes accounted for about 78% of the fishing effort and 
about 67% of the landings in 2002-03. More spotted seatrout (Cynoscion nebulosus) (42%) were 
landed than any other species. Large numbers of red drum (Sciaeno~s ocellatus) (1 2%) and sand 
seatrout fcynoscion arenaxius) (9%) were also landed. 

Party-boat angIers in bays and passes accounted for about 14% of the fishing effort and 
a b u t  25% of the landings in 2002-03. Spotted seatrout (73%) dominated the landings, followed 
by red iintm (1 7%). 

Private-boat anglers in the Texas Territorial Sea (TTS) accounted for about 3% of the 
fishing effort and about 3% of the landings in 2002-03. Spotted seatrout (32%), red snapper 
(Lutianus campechanus) (1 7%), king mackerel (Scomberomorus cavalla) (6%), and sand seatrout 
(6%) were landed most often. 

Party-boat anglers in the TTS accounted for less than 1% of the fishing effort and less 
than 1% of the landings in 2002-03. Spotted seatrout (58%) comprised most of the landings, 
followed by Spanish mackerel (Scomberomonrs maculatus) (10%) and king mackerel (9%). 

Private-boat anglers in the United States Exclusive Economic Zone (EEZ) accounted for 
about 4% of the fishing effort and about 3% of the landings in 2002-03. Red snapper (49%) and 
king mackerel (1 2%) were landed most often. 

Party-boat anglers in the EEZ accounted for about 1% of the fishing effort and about 1% 
of the landings in 2002-03. Red snapper (61%) was landed most often, followed by king 
mackerel (1 1%) and greater ambe jack CSeriola dumerili) (5%). 

Most (59%) private-boat anglers resided in counties immediately adjacent to the bay 
system or gulf area fished in 2002-03. More party-boat anglers resided in non-coastal counties 
(41%) than in counties immediately adjacent to the bay system or gulf area fished (35%). 

Most (70%) bay and pass private-boat and party-boat anglers sought spotted seatrout 
and/or red drum in 2002-03; 18% sought no particular species. T"TS private-boat and party-boat 
anglers primarily sought king mackerel and/or red snapper (34%) or spotted seatrout and/or red 
drum (32%); 2 1 % sought no particular species. Most (63%) EEZ private-boat and party-boat 
anglers sought king mackerel and/or red snapper; 20% sought no particular species. 



When queried using a 0-10 scale with 0 being the least and 10 the most, private-boat (5.8) 
party-boat (8.1) anglers expressed all-time high levels of mean trip satisfaction in 2002-03. 



Marine sport-boat fishing is an economically and biologically important fishery along the 
Texas coast. Accurate information collected on an on-going basis is needed to effectively 
manage this popular fishery. 

The first attempt to determine the amount of fish taken annually by sport anglers in Texas 
coastal waters using personal interviews was conducted in 1957-58 (Beldon Associates 1958). 
Systematic interviews of a statewide sample of 2,000 households were used to estimate the 
harvest of spotted seatrout (Cynoscion nebulosus), red drum (Sciaenovs ocellatus), black drum - cromis), and flounder Paralichths sp.). The study was repeated in 1959-60 for 
comparison with previous findings (Beldon Associates 1 960). 

On-site trip-ending interviews of spurt-boat angIers were attempted by Simmons (1961) 
at one site in upper Laguna Madre bay system during August 1959 through July 1960, by 
Stevens (1 963) at one site in San Antonio Bay system during June 1962 through August 1962, 
and by More (1 9G5) at three sites in Galveston Bay system during June 1963 through June 1964. 
Each attempt encountered a variety of problems including difficulty estimating overall fishing 
effort md landings &om collected data. 

More detailed methods were used by Bowman et al. (1976) in an attempt to estimate total 
fish yield from the Corpus Christi Bay area. On-site trip-ending interviews of sport anglers were 
conducted at multiple boat-access and shore-based sites during June through August 1974. 

Based in par? on these early attempts, Heffeman et al. (1976) and Breuer et al. (1977) 
initiated the survey that is the subject of this report. On-site trip-ending interviews of sport 
anglers were conducted at multiple boat-ramp sites in the Galveston, San Antonio, Aransas, and 
upper Laguna Madre bay systems during September 1974 through August 1975; and in the 
Sabine Lake, Matagorda, Corpus Christi, and lower Laguna Madre bay systems during 
September 1975 through August 1976 (Heffeman and Green 1977). 

Several aspects of the survey were modified during the next eight years to enhance 
survey eficiency and to increase accuracy and precision of collected data (Green et al. 1978; 
Mcmhron 1980% 1980b; McEachron and Green 1982,1983,1984; Osburn and Ferguson 1985, 
1986). Osbum and Osbom (1991) described these modifications and explained efforts to ensure 
comparability of data collected during these years. The survey proceeded with few changes 
during subsequent years (Osbum and Ferguson 1987; Osburn et al. 1988; Maddux et al. 1989; 
Green et al. 199 la, 1991 b; Campbell et al. 199 1 ; Weixelman et al. 1992; Warren et al. 1994; 
Green et ai. 2002). 

The primary objectives of this study were to estimate daytime annual fishing pressure 
(effort in man-hours), landings (number of fish harvested), catch rates (harvest per unit effort as 
an indicator of resource availability or fishing success), species compositions, and size 
compositions (mean lengths and mean weights of fish harvested) for sport-boat anglers on trips 
lasting 12 h or less in Texas marine waters. The secondary objectives were to summarize the 
residential origin, species sought, and trip satisfaction of these sport-boat anglers and to assemble 



supporting information to aid in interpretation of study results. The tertiary objectives were to 
estimate daytime annual fishing pressure, landings, and catch rates for bay and pass private-boat 
anglers on trips lasting more than 12 h, and to summarize their residential origin. 

For sport-boat trips lasting 12 h or Iess, this report includes previously published 
estimates for the 1974-76 through 1997-98 survey years (Green et al. 2002), first-time 
publication of estimates for the 1998-99 through 2002-03 survey years, and first-time publication 
of species sought and trip satisfaction data for the 1989-90 through 2002-03 survey years. This 
report also includes first-time publication of supplementary estimates from bay and pass private- 
boat trips lasting more than 1 2 h for the 1 983-84 through 2002-03 survey years. 

MATERIALS AND METHODS 

Procedures used to collect data summarized in this report changed over time. A 
developmental process occurred in which changes and refinements were incorporated to improve 
the survey. Major changes to the suntey on 15 May 1983 remained in affect through 14 May 
2003. Refinements were added to the survey on 15 May 1992, and procedures detailed in this 
report apply to this date and beyond. 

The primary focus of the Texas Marine Sport-Harvest Monitoring Program was private- 
boat bay and pass fishing. Private-boat gulf fishing, party-boat bay and pass fishing, and party- 
boat gulf fishing also were surveyed. 

Survey Attributes 

Target Population 

The target population for the survey consisted of sport-boat angling parties with trip 
lengths of 12 h or less that ended their fishing trips from 1000 to 1800 hours at inventoried boat- 
access sites. These angling parties were divided into two groups: private-boat parties (i.e., those 
using privately-owned and rental boats, as well as those fishing in tournaments) and party-boat 
parties (i.e., those using a professional fishing guide and had ten or fewer people). 

Spatial Dimensions 

Texas marine waters were divided into two primary areas for the survey: bay and pass 
(i.e., marine waters shoreward of banier islands, including the openings or passes that connect 
bays with the Gulf of Mexico) and gulf (i.e., Gulf of Mexico waters). Pass areas were defined as 
extending 1.9 km gulfward from the gulhard end of the pass. 

Bay and pass areas were divided geographically into eight bay systems: Sabine M e ,  
Galveston Bay, Matagorda Bay (including East Matagorda Bay), San Antonio Bay, Aransas Bay, 
Corpus Christi Bay, upper Laguna Madre, and lower Laguna Madre (Figure 1). Except for 1975- 
76, Sabine Lake was not included in the survey until 15 May 1987. 



Gulf areas were divided into five geographic areas based on proximity of access. These 
included gulf waters off Sabine Lake; Galveston Bay; Matagorda and San Antonio Bays; 
Aransas and Corpus Christi Bays, and upper Laguna Madre; and lower Laguna Madre. Each of 
these areas was further divided into two areas based on govemental jurisdiction: Texas 
Territorial Sea (TTS) (i.e., Gulf of Mexico waters from the surf line to 16.7 km offshore, 
excluding the 1.9-km area around the gulhard end of passes) and United States Exclusive 
Economic Zone (EEZ) (i.e., Gulf of Mexico waters off Texas beyond 16.7 km offshore). 

Temporal Dimensions 

Surveys were conducted year-round. A survey year extended h m  15 May of one year to 
14 May of next year. Each survey year was divided into a high-use season and a low-use season 
based on distribution of fishing effort. The high-use season extended from 15 May to 20 
November of one year. The low-use season extended from 21 November of one year to 14 May 
of the next year. Each season was further divided into weekend days (Saturday and Sunday) and 
weekdays (Monday through Friday). 

Number of Surveys 

The targeted level of precision for the survey from 15 May 1983 forward was based on 
survey data collected prior to that date. Sample sizes were set to detect a 50% difference in 
fishing pressure and landings estimates, 80% of the time, at the 95% confidence level. This level 
of sampling was expected to produce coefficienl of variation around 10% for coastwide fishing 
pressure and landings. 

Since 15 May 1983, 1,014 routine surveys were scheduled annually to estimate bay and 
pass fishing pressure and landings. In high-use season, 26 weekend and 46 weekday surveys 
were scheduled for Sabine Lake and San Antonio bay systems, and 3 1 weekend and 66 weekday 
s w e y s  were scheduled for the other six bay systems. In low-use season, 12 weekend and 24 
weekday surveys were scheduled for all bay systems. 

Abu t  36 "gulf-only" surveys were scheduled each high-use season to supplement 
routine surveys for estimation of gulf fishing pressure and landings. These surveys were 
initiated on 15 May 1992, and their distribution was variable between weekend days and 
weekdays. During gulf-only surveys, only sport-boat gulf fishing parties were interviewed in 
full; other boating parties were given abbreviated interviews. Gulf-only suweys were conducted 
only at sites known to have sport-boat gulf fishing activity. 

Target Species 

Alt landed species were enumerated during surveys. Target species for estimation of 
landings and catch rates were selected for their historical, current, or anticipated importance, and 
differed between bay and pass, and gulf areas. 

Bay and pass estimates were determined for ten species or species groups: Atlantic 
croaicer (Micropo~onias m, black drum, gamopsail catfish (Barn marinus), red drum, 



sand seatrout m n  xmarius), sheepshead (Archosarms .probatoceahalus), southern 
floander @aralichthys lethostinma), spotted seatrout, "other" species (all remaining species), md 
ail species combined. 

Gulf estimates were determined for twenty species or species groups: Atlantic croaker, 
Atlantic sharpnose shark (Rhizoprionodon terraenovae), Atlantic spadefish (Chaetodipterus 
faber), black drum, blacktip shark limbatus), cobia (Rachycentron canadurn), 
dolphin (Comhaena hippurus), gray -triggerfish (Balistes caoriscus), greater amberjack (Seriola 
dumerili), king mackerel (Scomberomorus cavalla), lane snapper (Lutianus svnaais), little tunny 

alletteratus), red drum, red snapper (Lutianus cam~echanus), sand seatrout, Spanish 
mackerel (Scomberomorus maculatus), spotted seatrout, vermilion snapper (Rhombo~lites 
aurorubens), "other" species (all remaining species), and all species combined. 

Survey Site Inventory 

The sampling frame consisted of inventoried boat-access sites. Sites were uniquely 
numbered in each bay system, and included boat ramps and wet-slip sites accessible to the 
general public and survey personnel. Boating facilities at private residences were not included. 

The site inventory was updated biannually to reflect opening of new sites, closing of old 
sites, and reopening of closed sites. The numbering system for sites was revised effective 15 
May 1983 when wet-slip sites (Spiller 1987) were added and site numbers were reassigned. 
There were 273 active sites in both the 2002 high-use and 2002-03 low-use seasons (Appendix 
A. 1). Of these, 41 were considered active gulf sites in the 2002 high-use season and 19 in the 
2002-03 low-use season. 

Survey Site Roving Counts 

Roving counts of inventoried boat-access sites were conducted to determine the number 
of boating parties using each site. Since 15 May 1983, 128 roving counts were conducted 
annually. 

Roving counts were conducted in each bay system by driving from site to site and 
counting empty boat traiiers and empty wet slips. Wet-slip counts were adjusted based on 
number of non-rented slips at or near time of rove. These counts occurred during a 4.5-h period 
from 0800 to 1230 hours on weekends and weekdays during high-use and low-use seasons. 

Roving counts were conducted on "good-weather" days to maximize counts and to obtain 
a better definition of differences among sites. In high-use season, a good-weather day was when 
Small CraR Advisories were not in effect. In low-use season, a good-weather day was 
determined based on a nomograph (Spiller et al. 1988) consisting of air temperature, wind speed, 
and precipitation measured at 0800 hours on day of rove. 

Ten roving counts were done in each bay system during high-use season. One weekend 
rove and one weekday rove were conducted during each of the following five periods: 15 May- 
30 June, 1-3 1 July, 1-3 1 August, 1-30 September, and 1 October-20 November. For weekend 



roves, two must have been conducted on Saturdays and two must have been conducted on 
Sundays. 

Six roving counts were done in each bay system during low-use season. One weekend 
rove and one weekday rove were conducted during each of the following three periods: 21 
November-31 January, 1 February-31 March, and 1 April-14 May. For weckcnd roves, one must 
have been conducted on Saturday and one must have been conducted on Sunday. 

Survey Site Relative Fishing Pressures 

Bays and Passes 

Prior to each season, two relative fishing pressure files were created for each bay system, 
one for weekends and one for weekdays. This resulted in 32 bay and pass pressure files 
coalstwide each year. Pressure files were used in the selection of boat-access sites to be 
surveyed. 

For each season, roving counts for each site fiom the previous three years were averaged 
for each day type; counts tkom the most recent year were weighted 50% and counts from the 
other two years were weighted 25% each. For each day type, the average count at a given site 
was adjusted for target-area, bay and pass, private-boat fishing activity and for boat-trailer 
parking location based on survey data collected at that site during the previous three years. For 
sites in each bay system with less than ten interviews during the previous three years, a single 
generic adjustment was created for each day type by pooling the survey data from all such sites 
in the bay system. Adjustment for boat-trailer parking location accounted for trip-ending parties 
at each site that would not have had an empty boat trailer or empty wet slip available for 
counting during a rove. 

For each day type in each season, the adjusted average count for each site was divided by . 
the sum of the adjusted average counts from all sites in that bay system to produce a relative 
fishing pressure value for each site. This value represented the proportion of the total bay system 
fishing pressure occurring at that site. 

Gulf Areas 

Prior to each high-use season, weekend and weekday gulf pressure files were created for 
each of the five gulf areas. Ten separate pressure files were produced. These were used in the 
selection of boat-access sites for supplemental gulf-only surveys. 

Roving counts were averaged and adjusted in the same manner as described for bays and 
passes with the following exceptions. TTS and EEZ interview data from routine and gulf-only 
surveys were pooled to adjust roving counts for each of the five gulf areas. Since there were 
much fewer gulf than bay and pass interviews, more than three previous years of interview data 
were used to adjust roving counts for target-area gulf fishing (six previous years for the gulf off 
Galveston Bay and four previous years for the gulf off the other four areas). Many of the 
inventoried boat-access sites had little or no gulf fishing activity. These sites were eliminated 



from the gulf pressure files based on four tfireshold values applied to adjusted rove counts. If the 
adjusted rove count fell below 1.0 on high-use weekends, 0.3 on high-use weekdays, 0.2 on low- 
use weekends, or 0.1 on low-use weekdays, then the site was dropped ftom the gulf pressure file 
for that season and day-type combination. Adjusted rove counts fiom dropped sites were pooled 
and retained for each pressure file. 

Survey Site Selection and Survey Scheduling 

Prior to each season a sampling schedule was generated for each day type in each bay 
system based on the relative fishing pressure files. The selection process was divided into 30- 
day intervals to ensure even distribution of surveys throughout the season. 

Proportional random sampling (with replacement) was used to select survey sites for each 
bay system, Sites werc selected in proportion to their relative fishing pressure values and thus 
had an unequal chance of being selected (e.g., a site with 5% of a bay system's fishing pressure 
would receive about 5% of the scheduled surveys). To reduce the number of survey days with 
no interviews conducted, a site was not included for selection if its adjusted rove count was 
below 3.0 on weekends or 1.0 on weekdays (no rounding up), or if its ideal number of surveys 
(product of total number surveys to be conducted by day type and relative pressure of site by day 
type) did not round up to or exceed one survey. The most inclusive of the two thresholds was 
applied. 

Semi-random sampling (without replacement) was used to select a set number of 
weekend and weekday survey dates for each 30-day interval. An effort was made to balance the 
number of surveys among days of the week within each day type. These measures allowed 
sampling effort to be evenly distributed across seasons and day types. Weekly workload 
constraints were also considered. 

To reduce the number of surveys conducted at c'crossover" sites, the bay and pass 
schedule was adjusted to maximize the number of ccdouble" surveys conducted at these sites. A 
site located in one bay system was designated as a crossover site for an adjacent bay system if 
adjacent-bay-system fishing activity originating fiom that site represented at least 1% of the 
adjacent bay system's fishing activity. Crossover sites occurred in boundary areas between 
Matagorda and San Antonio Bay systems; San Antonio and Aransas Bay systems; Aransas and 
Corpus Christi Bay systems; and Corpus Christi and upper Laguna Madre bay systems 
(Appendix A. 1 ). When a double survey was conducted, the survey counted as a survey for both 
bay systems. Double surveys reduced manpower needs and the likelihood of over-burdening 
anglers at crossover sites. From May 1983 to May 1992, the list of crossover sites was not 
modified. Beginning in May 1992 the list of crossover sites was evaluated annually based on the 
1 % criterion described above. 

An effort was made to evenly distribute frequently surveyed sites across each season for 
each day type. This was important because fishing pressure and landings were distributed 
unevenly across seasons. 



After the high-use season bay and pass schedule was drawn and examined for 
representation by sites included in the gulf pressure files, gulf-only surveys were added to the 
survey schedule in proportion to the gulf pressure file, Gulf-only surveys were not conducted in 
low-use season due to the relatively small amount of gulf fishing pressure at that time of the 
year. 

Survey Procedures 

Overview 

The purpose of conducting surveys was threefold. First, they were used to collect fishing 
ef%ort (man-hours based on trip length and number of anglers in party) and harvest (does not 
include fish caught and released) data for estimation of fishing pressure, landings, and catch 
rates. Second, they were used to collect data on boating-activity type, boating-activity location, 
and boat-trailer location for adjustment of roving counts. Third, they were used to collect other 
data for other purposes (e,g., gear used, bait used, angler residential origin, species sought, and 
trip satisfaction). Weixelman and Chai (1991) and Moms et al. (1999) examined bait-use data. 
Green et al. (1 991a, 199 1 b, 1991c) summarized species sought &d trip satisfaction data. 

When a site was surveyed, all trip-ending boat parties intercepted between 1000 and 1800 
hours were interviewed. Relatively few interviews were "missed" because multiple personnel 
were assigned to busy sites. Based on examination of previously collected data (Spiller et al. 
1988), surveys were cancelled in the low-use season on "bad-weather" days. A bad-weather day 
was determined based on a nomograph consisting of air temperature, wind speed, and 
precipitation observed at 0900 hours. Also based on examination of previously collected data 
(Weixelman and Green 1984, Osburn and Weixelman 1989), surveys were terminated early if no 
angling activity interviews were conducted by pre-determined times: 1300 hours on high-use 
season weekends; 1400 hours on high-use season weekdays and low-use season weekends; and 
1600 hours on low-use season weekdays. 

The primary equipment used for conducting surveys included a 1 -meter measuring board, 
a fish identification book (primarily Hoese and Moon 1977, 1998), and standard data sheets. 
Except for reducing the number of lines per page from fifteen to ten on 1 July 1995, the same 
data-sheet format has been used since 15 May 1983. 

Routine Surveys 

Data elements collected Erom angling parties included boat identification number; time 
when interview was conducted; trip length to nearest 0.5 h (not fishing time); type of fishing 
activity (private-boat or party-boat); number of anglers and residential origin of each (non- 
fishing party members not included); location where most of the harvested fish were caught or 
location where most fishing effort occurred if no fish were harvested; gear and bait used to catch 
harvested fish or gear and bait used most if no fish were harvested; location where trailer was 
parked during trip (or if wet-slip used, then whether wet-slip was rented for the boat); species 
sought and trip satisfaction level for one randomly selected party member; number of each 



species landed (if any); and total lengths to nearest millimeter for up to six randomly selected 
specimens of each species landed (if any). 

Data elements collected from non-angling parties included boat identification number; 
time when interview was conducted; trip length to nearest 0.5 h; type of boating activity; number 
of people and residential origin of each; location where most of the boating activity occurred; 
and location where trailer was parked during trip (or if wet-slip used, then whether wet-slip was 
rented for the boat). 

Gulf-only Surveys 

Data elements collected from gulf angling parties during gul f-only surveys were the same 
as those collected during routine surveys. 

Data elements collected from other boating parties were limited to boat identification 
number; time when interview was conducted; type of boating activity; location where most of the 
boating activity occurred; and location where trailer was parked during trip (or if wet-slip used, 
then whether wet-slip was rented fox the boat), 

Survey Operations Manual and Quality Control 

Survey and roving-count procedures were contained in a detailed operations manual 
(Texas Marine Sport-Harvest Moniioring Program Operations Manual) that was updated 
annually. The manual also included data encoding lists, weekend and weekday nomographs for 
low-use season, and a history of procedure changes. 

A quality control program for surveys and roving counts was initiated in October 1986 to 
monitor compliance with established procedures. The program included assigned observers who 
periodically visited personnel conducting surveys and roving counts. Refinements to the 
program were made in May 1990 and January 1994. Since January 1994, quality control visits 
were conducted monthly for surveys and annually for roving counts in each bay system using 
detailed report forms. 

Data Processing 

Survey and roving count data sheets were edited and submitted for computer keying. 
Data were keyed into a temporary database and subjected to computer programmed error checks. 
Keyed data were printed with potential errors flagged for manual line-b y-line edit against 
original data sheets. Needed corrections were made and data were transferred to a permanent 
database for later access as needed. 

Calculation of Fishing Pressure and Harvest Estimates 

Methods used to calculate fishing pressure (effort) and harvest estimates from data 
collected prior to 15 May 1992 were described by Osburn and Osbom (1991) and Warren et al. 
(1994). These methods were followed in this study with several exceptions. 



In the early 1990's, computer programming for creation of relative fishing pressure files 
and for calculation of estimates was converted from PLI to SAS@ (SAS Institute Inc., Cary, 
North Carolina). During this conversion several changes were made. The most important 
change eliminated the use of non-target-area fishing activity in determination of relative pressure 
values and in summary of daily fishing effort and landings for each site. This change, applied to 
data collected after 14 May 1992, increased the accuracy of pressure files and estimates for each 
bay system, but jeopardized strict comparison with previously calculated estimates. To achieve 
comparability, pressure files and estimates were recalculated for the 1983-84 through 1991-92 
survey years. Recalculation was preceded by an extensive effort to detect and correct miscoded 
data in the database. Because of inconsistencies in sampling procedures prior to 15 May 1983, 
pressure files and estimates were not recalculated for the 1974-76 through 1982-83 survey years. 

Another change involved pressure file application. Previous methodology used the same 
pressure file to select survey sites during schedule preparation and to expand observed fishing 
effort and landings during estimate calculation. Updated methodology used a preliminary 
pressure file for site selection (as previously described) and a final pressure file for expansion. 
The final pressure file incorporated target-period roving count and survey data to make it more 
reflective of target-period conditions. Roving counts from the target-period and the previous two 
years were averaged for each day type; counts from the target-period were weighted 50% and 
counts from the other two years were weighted 25% each. For bays and passes, survey data from 
the target-period and the previous two years were used to adjust the average rove counts. For the 
gulf, survey data from the target-period and the previous three (gulf off all areas except 
Galveston) or five (gulf off Galveston) years were used to adjust the average rove counts. These 
changes also increased the accuracy of pressure files and estimates for each bay system and gulf 
area. 

For each bay system and gulf area, survey data were summarized first by interview, then 
by site for each day, Fishing effort in man-hours was determined as the product of number of 
people fishing and trip length. Harvested fish were tallied by species. Site summaries for each 
day were adjusted for missed interviews and daylight hours not surveyed, then expanded based 
on relative pressure values. Adjusted and expanded site summaries were averaged by bay 
system (or TTS or EEZ gulf area), season, and day type. Mean daily estimates were further 
expanded to represent seasonal estimates for each day type by multiplying them by the total 
number of days in each season and day-type combination. Seasonal estimates were determined 
by combining day-type estimates. Annual estimates were determined by combining season 
estimates. See Appendix A.2 for more details on calculation of fishing pressure, landings, catch 
rates, and associated standard error estimates. 

Calculation of Mean Lengths and Mean Weights 

Prior to 15 May 1983, landings for each fishing party were counted and weighed en 
rnasse by species. Beginning 15 May 1983, landings were measured for total length rather than 
weighed. Total length was measured by compressing the caudal fin lobes dorsoventrally to 
obtain the maximum possible total length. Standard or fork length measurements were taken 
when total length measurements were not available. 



Mean lengths prior to 15 May 1983 were generated from weight-to-length conversions. 
Mean weights after 14 May 1983 were generated fkom length-to-weight conversions. Standard 
and fork lengths were converted to total lengths with length-to-length conversions. See 
Appendix A.3 for details on length conversions and Appendix A.4 for details on mean length and 
mean weight calculations. 

Calculation of Other Statistics 

Other statistics calculated fiorn survey data included number of days surveyed, number of 
interviews conducted, number of anglers interviewed, mean fishing party size, mean trip length, 
composition of "other" species, angler residential origin, species sought, and trip satisfaction. 
These statistics were based on direct summary of unadjusted and unexpanded interview data 
See Appendix A.5 for details on determination of angler residential origin and Appendix A.6 for 
details on determination of species sought and trip satisfaction. 

Calculation of Estimates for Bay and Pass Private-boat Trips Lasting More Than 12 Hours 

Although most sport-boat fishing trips encountered with this survey lasted 12 h or less, a 
considerable number of trips have been intercepted that lasted more than 12 h. These longer 
trips were undertaken primarily by bay and pass private-boat anglers in the upper Laguna Madre 
bay system. Trips lasting more than 12 h ofken included non-fishing activity, such as spending 
the night in cabins accessible only by boat. Based on a study by Spiller et al. (2000), trip lengths 
for trips lasting more than 12 h were adjusted downward to eliminate time spent on non-fishing 
activities. 

Interviews of bay and pass private-boat fishing parties on trips lasting more than 12 h 
were conducted in the same manner as fishing parties on trips lasting 12 h or less. Using 
methods described above, separate relative pressure files were created for bay and pass private- 
boat fishing trips lasting more than 12 h. These were used to calculate fishing pressure (effort) 
and harvest estimates. 

RESULTS 

Findings included in this report date back to 1974. In the sections below, results are 
presented primarily in ternls of the most recent ten years (1993-2003) and the most recent year 
(2002-03). Except where noted, results presented below are for daily trips Iasting 12 h or less. 

All trip-ending parties encountered during surveys were enumerated in some manner 
based on their boating activity type. Most (78%) of the 16,844 interviews conducted during 
2002-03 involved sport-boat fishing (Table 1). 



Coastwide Overview 

The vast majority of annual coastwide sport-boat fishing pressure and landings occurred 
in bays and passes during 1983-2003 (Table 2; Figure 2). Pressure and landings were slightly 
greater in the EEZ than the TTS in most years. About 6.6 million man-h were expended to land 
about 2.1 million fish in 2002-03. Private-boat fishing accounted for about 85% of the annual 
coastwide sport-boat fishing pressure and about 73% of the landings in 2002-03. 

During the 2002-03 survey year, 11,477 marine sport-boat angling parties 00 tips lasting 
12 h or less were interviewed. These included 9,793 private-boat (Appendix B, Table B. I )  and 
816 party-boat (Appendix C, Table C. 1) parties from bays and passes; 429 private-boat 
(Appendix D, Table D, 1) and 15 party-boat (Appendix E, Table E. 1) parties from the TTS; and 
400 private-boat (Appendix F, Table F.1) and 24 party-boat (Appendix G, Table G. 1) parties 
from the EEZ. An additional 41 4 private-boat angling parties from bay and pass trips lasting 
more than 12 h were interviewed during 2002-03 (Appendix 74, Table H. 1). 

Bays and Passes 

Private-boat Fishing 

Private-boat fishing in bays and passes accounted for about 81% of the annual coastwide 
fishing pressure and about 76% of the landings during 1993-2003 (Table 2). During 1993-2003, 
an average of 5.4 million man-h were expended annually to land an average of 1.8 million fishes. 
In 2002-03, about 5.1 million man-h were expended to land about 1.4 million fishes (Figure 3; 
Appendix B, Tables B.2, B.3). Annual bay and pass private-boat fishing pressure and landings 
were on average at least three times greater in Galvaton Bay system than in any of the other bay 
systems during 1993-2003 (Figure 4). 

More spotted seatrout (36%) were landed annually from bays and passes by private-boat 
anglers than any other species during 1993-2003 (Figure 5). Large numbers of sand seatrout, 
Atlantic croaker, and red drurn also were landed. Atlantic croaker, black drum, sand seatrout, 
southern flounder, and spotted seatrout were landed most often from Galveston Bay system; 
gafllopsail catfish from Matagorda Bay system; red drum from Aransas Bay system; and 
sheepshead from Cotpus Christi Bay system (Figures 6,7). Landings of black drum, red drum, 
and spotted seatrout were spread more evenly among bay systems than other species. Fifty-six 
additional species were landed from bays and passes by private-boat anglers in 2002-03 
(Appendix B, Table B.7). 

Trends in annual coastwide private-boat landings, catch rates, mean lengths, and mean 
weights during 19742003 are illustrated for the eight bay and pass target species in Figures 8- 
15. 

AAer declining and being quite variable in early years, annual coastwide privateboat 
spotted seatrout landings and catch rates from bays and passes stabilized to around 0.6 million 
fish and 0.12 fishlman-fi during 1992-2003 (Figure 8; Appendix B, Tables B.3, B.4). Mean 



lengths and mean weights increased steadily until leveling off in later years (Figure 8). In 2002- 
03, spotted seatrout averaged 438 mm and 0.83 kg coastwide (Appendix B, Tables B.5, B.6). 

Annual coastwide private-boat red drum landings increased from 94 thousand fish in 
1990-91 to 241 thousand fish in 1993-94, but fell to 161 thousand fish in 2002-03 (Figure 11). 
Mean lengths and mean weights increased steadily until leveling off in recent years. In 2002-03, 
red drum averaged 597 mm and 2.42 kg coastwide (Appendix B, Tables B.5, B.6). 

Party-boat Fishing 

Party-boat fishing in bays and passes accounted for about 11% of the annual coastwide 
fishing pressure and about 17% of the landings during 1993-2003 (Table 2). During 1993-2003, 
an average of 0.7 million man-h were expended annually to land an average of 0.4 million fishes. 
Fishing pressure and Iandings increased steadily and reached all-time highs in 2000-01 of 1 .l 
million man-h and 0.6 million fishes (Figure 16; Appendix C, Tables C.2, C.3). About 73% of 
the average annual bay and pass party-boat fishing pressure and landings during 1993-2003 
occurred in the four bay systems of the lower half of the coast (Figure 17). 

Spotted seatrout (76%) dominated annual coastwide party-boat landings from bays and 
passes during 1993-2003 (Figure 18). Red d m  (14%) also was landed in large numbers. 
Twenty-one additional species were landed from bays and passes by party-boat anglers in 2002- 
03 (Appendix C, Tables C.3, C.7). 

Trends in annual coastwide bay and pass party-boat landings, catch rates, mean lengths, 
and mean weights for spotted seatrout and red drum during 1974-2003 are illustrated in Figures 
19-20. 

Annual coastwide party-boat landings of spotted seatrout from bays and passes increased 
dramatically since 1490-91 and reached an all-time high of about 438 thousand fish in 2000-01 
(Figure 19). The catch rate averaged 0.41 fishlman-h over the last eleven years (Appendix C, 
Table C.4). Mean lengths and mean weights increased slightly over the years. In 2002-03, 
spotted seatrout averaged 448 mm and 0.90 kg coastwide (Appendix C, Tables C.5, C.6). 

Annual coastwide party-boat landings of red drum from bays and passes increased over 
the years and reached an all-time high of about 86 thousand fish in 2002-03 (Figure 20). Catch 
rates declined since 1993-94 to a near all-time low of 0.06 fish/man-h in 2001-02, but rose to 
0.09 fishlman-h in 2002-03. Mean lengths and mean weights changed little over the years with 
coastwide estimates of 610 mm and 2.54 kg in 2002-03 (Appendix C, Tables C.5,C.6). 

Texas Territorial Sea 

Private-boat Fishing 

Private-boat fishing in the TTS accounted for about 3% of the annual coastwide fishing 
pressure and about 3% of landings dwing 1993-2003 (Table 2). During 1993-2003, an average 
of 231 thousand man-h were expended annually to land an average of 7 1 thousand fishes. 



Fishing pressure and landings reached all-time high of 304 thousand man-h and 100 thousand 
fishes in 1996-97 (Figure 21; Appendix D, Tables D.2, D.3). In 2002-03, a b u t  216 thousand 
man-h were expended to land about 61 thousand fishes. Average annual TTS private-boat 
fishing pressure (44%) and landings (39%) were greatest offshore of the Galveston Bay system 
during 1993-2003 (Figure 22). 

Spotted seatrout (27%), red snapper (17%), king mackerel (1 1 %), and sand seatrout (9%) 
were the most often landed species firom TTS private boats during 1993-2003 (Figure 23). Forty 
additional species were landed from the TTS by privateboat anglers in 2002-03 (Appendix D, 
Tables D.3, D.7). 

Trends in annual coastwide TTS private-boat landings, catch rates, mean lengths, and 
mean weights during 1982-2003 are illustrated for red snapper and king mackerel in Figures 24- 
25. 

Annuai coastwide private-boat landings of red snapper from the TTS increased 
dramatically since 199 1-92 and reached an all-time high of about 19 thousand fish in 1994-95 
and 1995-96 (Figure 24). Landings declined to about 10 thousand fish in 2002-03. Catch rates 
were quite variable with 0.05 fishJman-h estimated for 2002-03 (Appendix D, Table D.4). Mean 
lengths and mean weights increased steadily over the years to all-time highs of 494 mm and 1.90 
kg during 1998-99, but fell to 473 mm and 1.62 kg during 2002-03 (Appendix D, Tables D.5, 
D.6). 

Annual coastwide private-boat landings of king mackerel from the TTS steadily declined 
from an all-time high of about 14 thousand fish in 1996-97 to about 4 thousand fish in 2002-03 
(Figure 25). Catch rates also declined in recent years to a low of 0.2 fishlman-h in 2002-03. 
Mean lengths and mean weights changed little over the years. King mackerel averaged 971 rnrn 
and 5.08 kg in 2002-03 (Appendix D, Tables D.5, D.6). 

Party-boat Fishing 

Party-boat fishing in the TTS accounted for less than 1% of the annual coastwide fishing 
pressure and less than 1% of landings during 1993-2003 (Table 2). During 1993-2003, an 
average of 18 thousand man-h were expended annually to land an average of 8 thousand fishes. 
In 2002-03, about 15 thousand man-h were expended to land about 9 thousand fishes (Appendix 
E, Tables E.2, E.3). Catch rates, mean lengths, and mean weights are presented in Appendix E, 
Tables E.4, E.5, and E.6. 

Spotted seatrout (3G%), red snapper (3 I%), and king mackerel (14%) were the most often 
landed species from TTS party boats during 1993-2003 (Figure 18). Nine additional species 
were landed from the TTS by party-boat anglers in 2002-03 (Appendix E, Tables E.3, E.7). 



United States Exclusive Economic Zone 

Private-boat Fishing 

Private-boat fishing in the EEZ accounted for about 4% of the annual coastwide fishing 
pressure and about 4% of landings during 1993-2003 (Table 2). During 1993-2003, an average 
of 277 thousand man-h were expended annually to land an average of 86 thousand fishes. 
Fishing pressure increased from a low of 132 thousand man-h in 1993-94 to an all-time high of 
about 353 thousand man-h in 1996-97, but decreased thereafter (Figure 26). Landings followed 
a similar pattern peaking at about 135 thousand fish in 1996-97. In 2002-03, about 236 thousand 
man-h were expended to land about 63 thousand fishes (Appendix F, Tables F.2, F.3). Average 
annual EEZ private-boat fishing pressure (50%) and landings (44%) were greatest offshore of the 
Galveston Bay system during 1993-2003 (Figure 27). 

Red snapper (52%), king mackerel (l3%), dolphin (6%), and gray triggerfish (4%) were 
the most often landed species fiom EEZ private boats during 1993-2003 (Figure 23). Forty-five 
additional species were landed from the EEZ by private-boat anglers in 2002-03 (Appendix F, 
Tables F.3, F.7). 

Annual coastwide private-boat landings of red snapper h m  the EEZ increased from a 
low of 16 thousand fish in 1989-90 to 79 thousand fish in 1996-97 (Figure 28). Landings 
declined to 3 1 thousand fish in 2002-03. The coastwide catch rate was 0.13 fishlman-h in 2002- 
03 (Appendix F, Table F.4). Mean lengths and mean weights increased steadily over the years to 
all-time highs of 479 mm and 1.88 kg during 1998-99, but fell to 476 mm and 1.68 kg in 2002- 
03 (Appendix F, Tables F.5, F.6). 

Annual coastwide private-boat landings of king mackerel from the EEZ increased from 6 
thousand fish in 1993-94 to 18 thousand fish in 1997-98, then fell to 8 thousand fish in 2002-03 
(Figure 29). The coastwide catch rate was 0.03 fishlman-h in 2002-03. Mean lengths and mean 
weights changed little over the years. King mackerel averaged 93 1 mm and 4.41 kg in 2002-03 
(Appendix F, Tables F.5, F.6). 

Party-boat Fishing 

Party-boat fishing in the EEZ accounted for less than 1% of the annual coastwide fishing 
pressure and less than 1% of landings during 1993-2003 (Table 2). During 1993-2003, an 
average of 35 thousand man-h were expended annually to land an average of 16 thousand fishes. 
In 2002-03, about 40 thousand man-h were expended to land about 26 thousand fishes 
(Appendix G, Tables G.2, G.3). Catch rates, mean lengths, and mean weights are presented in 
Appendix G, Tables G.4, G.5, and G.6 

Red snapper (45%) and king mackerel (23%) were the most often landed species fiom 
EEZ party boats during 1993-2003 (Figure 18). Twenty-two additional species were landed 
fmm the EEZ by party-boat anglers in 2002-03 (Appendix G, Tables G.3, G.7). 



Angler Residential Origin 

The majority (62%) of annual coastwide bay and pass private-boat anglers resided in 
coastal counties adjacent to the bay system fished during 1993-2003 (Figure 30; Appendix B, 
Table B.8). Among bay systems, Galveston (94%) and Sabine Lake (90%) had the greatest 
proportions of bay and pass private-boat anglers from coastal counties adjacent to the bay system 
fished; San Antonio (29%) had the greatest proportion from coastal counties not adjacent to the 
bay system fished; Aransas had the greatest proportion from non-coastal counties (52%), and 
Corpus Christi had the greatest proportion from other states and countries (1 1 %) (Figure 3 1). 

The residential origin of most annual coastwide bay and pass party-boat anglers during 
1993-2003 was evenly split between coastal counties adjacent to the bay system fished (38%) 
and non-coastal counties (38%) (Figure 32; Appendix C, Table C.8). Among bay systems, 
Gaiveston had the greatest proportion of bay and pass party-boat anglers from adjacent coastal 
counties (8 1%); Matagorda had the greatest proportion from coastal counties not adjacent to the 
bay system fished (46%); Corpus Christi had the ga t e s t  proportion fiom non-coastal counties 
(58%); and Sabine Lake had the greatest proportion from other states and countries (1 1%) 
(Figure 33). 

The majority of annual coastwide TTS (56%) and EEZ (64%) private-boat anglers 
resided in coastal counties adjacent to the area fished during 1993-2003 (Figure 30; Appendix D, 
Table D.8; Appendix F, Table F.8). Among gulf areas, Sabine Lake and Galveston had the 
greatest proportions of TTS and EEZ private-boat anglers from coastal counties adjacent to the 
area fished (about 90%); Matagorda had the greatest proportion from coastal counties not 
adjacent to the bay system fished (about 24%); and Corpus Christi had the greatest proportion 
from non-coastal counties (about 54%) (Figure 34). 

The residential origin of most annual coastwide TTS and EEZ party-boat anglers during 
1993-2003 was almost evenly split between coastal counties adjacent to the gulf area fished 
(about 45%) and non-coastal counties (about 40%) (Figure 32; Appendix E, Table E.8; Appendix 
G, Table G.8). There were differences among gulf areas, but these were less defined due to the 
small number of anglers encountered (Figure 35). 

Species Sought by Anglers 

Bay and pass private-boat anglers primarily sought spotted seatrout (1 7%), red drum 
(13%), flounder (3%), a combination of spotted seatrout and red drum (38%), or a combination 
of spotted seatrout, red drum, and floundcr (4%) during 1993-2003 (Figure 36; Appendix B, 
Table B.9). Many anglers sought no particular species (19%). 

Bay and pass party-boat anglers primarily sought spotted seatrout (25%), red drum 
(14%), or a combination of spotted seatrout and red drum (46%) during 1993-2003 (Figure 36; 
Appendix C, Table C.9). About 1 1 % of anglers sought no particular species. 

TTS privateboat anglers primarily sought king mackerel (34%), spotted seatrout (14%), 
red snapper (8%), red drum (2%), a combination of spotted seatrout and red drum (9%), or a 



combination of king mackerel and red snapper (3%) during 1993-2003 (Figure 37; Appendix D, 
Table D.9). Many mgters sought no particular species (20%). 

TTS party-boat anglers primarily sought spotted seatrout (19%), king mackerel (1 3%), 
tarpon (12%), red snapper (5%), a combination of spotted seatrout and red d m  (21%), or a 
combination of king mackerel and red snapper (6%) during 1993-2003 (Figure 37; Appendix E, 
Table E.9). About 17% of anglers sought no particular species. 

EEZ private-boat anglers primarily sought red snapper (27%), king mackerel (25%), or a 
combination of red snapper and king mackerel (9%) during 1993-2003 (Figure 38; Appendix F, 
Table F.9). Many anglers sought no particular species (23%). 

EEZ party-boat anglers primarily sought red snapper (26%), king mackerel (IS%), or a 
combination of red snapper and king mackerel (1 7%) during 1993-2003 (Figure 38; Appendix G, 
Table G.9). Many anglers sought no particular species (29%). 

Angler Trip Satisfaction 

Mean trip satisfaction responses among coastwide bay and pass, TTS, and EEZ private- 
boat and party-boat anglers trended slightly upward fiom 1987-88 to 2002-03 (Figures 39-40). 
For coastwide bay and pass private-boat and party-boat anglers, mean trip satisfaction responses 
reached all-time highs of 5.8 and 8.1, respectively, in 2002-03 (Appendix B, Table B.10; 
Appendix C, TabIe C. 10). For coastwide TTS private-boat and party-boat anglers, mean trip 
satisfaction responses in 2002-03 were 6.1 and 8.6, respectively (Appendix D, Table D.10; 
Appendix E, Table E. 10). For coastwide EEZ private-boat and party-boat anglers, mean trip 
satisfaction responses in 2002-03 were 6.4 and 9.0, respectively (Appendix F, Table F. 10; 
Appendix G, Table G. 10). 

Bay and Pass Private-boat Trips Lasting More Than 1 2 Hours 

Coastwide bay and pass privateboat anglers on trips lasting more than 12 h annually 
expended an average of 222 thousand man-h to land an average of 44 thousand fishes during 
1993-2003 (Figure 4 1 ; Appendix H, Tables H.2, H.3). The majority of bay and pass private-boat 
fishing pressure (65%) and landings (63%) from trips lasting more than 12 h occurred in the 
upper Laguna Madre bay system (Figure 42). 

Spotted seatrout (53%), red drum (16%), black drum (lo%), and southern flounder (6%) 
were the most landed species by bay and pass private-boat anglers on trips lasting more than 12 h 
during 1993-2003 (Figure 43). Coastwide catch rates for spotted seatrout and red drum in 2002- 
03 were 0.08 and 0.04 fish/man-h, respectively (Appendix H, Table H.4). 

Iluring 1993-2003, the majority (51%) of annual coastwide bay and pass private-boat 
anglers on trips lasting more than 12 h resided in coastal counties adjacent to the bay system 
fished, but a large proportion (35%) resided in non-coastal counties (Figure 44; Appendix H, 
Table H.5). Residential origin of anglers among bay systems is presented in Figure 45. 



Supporting Information 

Several sources of supporting information were assembled to aid in interpretation of 
study results. 

Sales of recreational fishing licenses in Texas increased steadily from about 0.5 million in 
1956 a high of about 2.0 million in 1983, then generally decreased to about 1.7 million in 
2003 (Figure 46; Appendix I, Table I. 1). 

Sales of saltwater sportfishing stamps in Texas increased from about 0.4 million in 1986 
to about 0.8 million in 2003 (Figure 46; Appendix I, Table L2). 

Texas boat registrations increased fiom about 0.3 million in 1969 to about 0.6 million in 
198 1, then remained at that level through 2003 (Figure 46; Appendix I, Table 1.2). 

The first regulations affecting harvest of saltwater fishes by sport anglers in Texas were 
established in 1955 for flounder, red dnun, and spotted seatrout in Cameron, Kenedy, and 
Willacy Counties (Appendix I, Table L3). In 2003, the sport harvest of 22 species or species 
groups was regulated. 

Literature sources related to the survey of marine sport fishing in Texas are listed in 
Appendix J, 

Literature sources related to significant environmental events along the Texas coast are 
listed in Appendix K. 

DISCUSSION 

Chapter 66 (Fish), Subchapter C (Saltwater Fishing), Section 66.21 7 (Finfish Research) 
of the Texas Parks and Wildlife Code directs the Texas Parks and Wildlife Department (TPWD) 
to conduct continuous research and study of the supply of various species of finfish, including 
red drum and spotted seatrout (State of Texas 2004). The Texas Marine Sport-Harvest 
Monitoring Program, subject of this report. and the Texas Marine Resource Monitoring Program 
(Martinez-Andrade et al. 2005) were designed to comply with this directive. Fishery-dependent 
and fishery-independent data collected through these programs have been used by the Coastal 
Fisheries Division of TPWD to manage the coastal fisheries of Texas. Since 1977, size, bag, 
andor possession limits were established and/or modified for 23 fish species; game fish status 
was extended to 15 species; non-commercial status was extended to 10 species; use of trotlines 
to take fish was restricted; and use of nets and seines to take fish was restricted, then banned 
(except for cast nets, dip nets, and minnow seines). 

When the sport-harvest monitoring program was initiated (1 974-76), boat ramps, wade 
and bank areas, and lighted commercial piers were surveyed. Budget constraints and difficulties 
associated with surveying wade and bank areas and lighted commercial piers led to a focus on 



boat-access sites in subsequent years. The sport-boat portion of the fishery proved more amiable 
to a long-term monitoring program for assessment of trends in finfish landings. 

In addition to its primary purpose, the survey has served as a usell instrument for 
collection of other fisheries-related data. A social and economic questionnaire was administered 
to anglers during 1976-78 in cooperation with another state agency to estimate the economic 
impacts of sport fishing on local and state economies (Texas Department of Water Resources 
1980a, 1980b, 1981a, 1981b, 198 lc, 1983). Data was collected during 1979-81 to determine 
whether an enacted size-limit regulation reduced the number of small spotted seatrout retained 
by angIers (Meador and Green 1986). Privateboat anglers were queried during 1982-83 to 
determine their short-term fishing avidity (TPWD unpublished data). An ongoing effort to 
estimate the amount and source of live and dead bait shrimp used by anglers was initiated in 
1983 (Osbom and Spiller 1991). Anglers were asked during 1984-87 whether they had fished an 
oil or gas platform during a portion of their trips (TWPD unpublished data). A social and 
economic questionnaire with both pretrip and post-trip questions was administered to anglers 
during 1987-91 (Green et al. 1991a, 1991 b, 1991~). Two elements of this questionnaire, species 
sought and trip satisfaction, were retained for ongoing application. During the 1993 high-use 
season, private-boat anglers were asked to recall the species and number of fish they had caught 
but not retained in an effort to characterize and estimate bycatch (Campbell and Choucair 1995). 
Anglers were queried to determine the amount and source of live and dead mullet (Mu~il sp.) 
used as bait during 1992-95 and the amount and source of live and dead Atlantic croaker used as 
bait during 1995-96 and 2002-04 (TPWD unpublished data). Angler compliance with an enacted 
trophy-tag regulation for retention of over-size red drum was examined during 1994-97 (TPWD 
unpublished data), Anglers using live or dead fish for bait were queried during 1995-96 to 
determine types of fish used for bait (TPWD unpublished data). During 1995-96, information 
was collected from angling parties with trip lengths more than 12 h for adjustment of such trip 
lengths to obtain comparability with daily trips of 12 h or less (Spiller et al. 2000). In 
cooperation with the Corpus Christi Bay National Estuary Program, a sportfishing valuation 
questionnaire was administered to anglers in Aransas, Corpus Christi, and upper Laguna Madre 
bay systems during 1996-97 (Wellman and Noble 1997). Dwing 2000-01 as part of a seagrass 
conservation initiative, mailing addresses were collected from interviewed anglers who had 
fished specific areas in the Aransas and upper Laguna Madre Bay systems for a follow-up mail 
survey. A portion of the party-boat interview data collected during 2001-03 was shared with the 
Gulf States Marine Fisheries Commission to aid in the evaluation of  TI alternative method for 
estimating party-boat fishing pressure and landings. 

As funds and personnel become available, future efforts should be made to prepare 
reports on collected data in a more timely manner, improve estimates of party-boat fishing effort 
and landings, especially for the gulf; and collect additional social and economic data. 
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Table 1. Number of tripending interviewsa conducted at boat-access sites along the Texas coast by boating activity type and year (1983-2003). 

Boating activity type 
Other Pleasure 

Private-boat Tournament Party-boat sport riding and Scuba Commercial Missed Total 
Year fishing fishingb fishing fishingC sailing diving Hunting fishingd Other interviewse interviews 

a lncludes trips 5i2h and trips >12h. 
These interviews were combined with private-boat interviews for determination of fishery statistics in this report. 

C lncludes fishing for shrimp, crabs, or oysters. 
Includes fishing for shrimp, crabs, oysters, or fish. 

e lncludes interviews missed due to time constraints, incomplete information, refusal, heavy rain, or language banier. 



Table 2. Annual and seasonal sport-boat fishing pressure (man-h x 1,000) and finflsh landings (no. x 1,000) by year, area fished, and 
stratum (1983-2003). 

Year ' 
Area High-use Season Low-use Season Annual 

Stratum Pressure Landings Pressure Landings Pressure Landings 

1983-84 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 

1984-85 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 

198586 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 



Table 2. (Cont'd.1 

Year a 

Area High-use Season Low-use Season Annual 

Stratum Pressure Landings Pressure Landings Pressure Landings 

1986-87 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 

1987-88 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 

1988-89 
Bay and pass 

Private boat 
' Party boat 

Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Econoinic Zone 
Private boat 
Party boat 
Total 

Grand Total 



Table 2. (Cont'd.) 

Year ' 
Area High-use Season Low-use Season Annual 

Stratum Pressure Landings Pressure Landings Pressure Landings 

1989-90 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 

1990-91 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea . 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 

1991-92 
Bay and pass 

Private boat 
' Party boat 

Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 



Table 2. (Cont'd.) 

Year ' 
Area High-use Szason Low-use Season Annual 

Stratum Pressure Landings Pressure Landings Pressure Landings 

1992-93 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 

1993-94 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 

1994-95 
Bay and pass 

Private boat 
' Party boat 

Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 



Table 2. (Cont'd.) 

Year a 

Area High-use Season Low-use Season Annual 

Stratum Pressure Landings Pressure Landings Pressure Landings 

1995-96 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 

1996-97 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 

1997-98 
Bay and pass 

Private boat 
, Party boat 

Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 
Party boat 
Total 

Grand Total 



Table 2. (Cont'd.) 

Year ' 
Area High-use Season Low-use Season Annual 

Stratum Pressure Landings Pressure Landings Pressure Landings 

1998-99 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 279.3 70.0 61.1 25.8 340.5 95.7 
Party boat 51.8 25.4 7.1 3.2 59.0 28.7 
Total 331.1 95.4 68.2 29.0 399.5 124.4 

Grand Total 4,490.6 1,655.9 2,365.7 818.0 6,856.5 2,474.0 

1999-2000 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea ' 

Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 306.6 55.5 37.0 13.9 343.7 69.5 
Party boat 54.1 19.7 0.0 0.0 54.1 19.7 
Total 360.7 75.2 37.0 13.9 397.8 89.2 

Grand Total 5,371.3 1,909.0 2,716.7 765.2 8,088.2 2,674.1 

2000-01 
Bay and pass 

Private boat 
Party boat 

' Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 267.7 68.2 5.9 0.8 273.6 69.1 
Party boat 31.0 10.5 0.0 0.0 31.0 10.5 
Total 298.7 78.7 5.9 0.8 304.6 79.6 

Grand Total 4,957.8 1,827.0 1,947.8 618.9 6,905.7 2,446.0 



Table 2. (Cont'd.) 

Year ' 
Area High-use Season Low-use Season Annual 

Stratum Pressure Landings Pressure . Landings Pressure Landings 

2001-02 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 209.2 52.7 19.5 4.4 228.7 57.1 
Party boat 44.9 24.4 0.0 0.0 44.9 24.4 
Total , 254.1 77.1 19.5 4.4 273.6 81.5 

Grand Total 

2002-03 
Bay and pass 

Private boat 
Party boat 
Total 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 215.7 54.3 20.7 8.9 236.4 633 
Party boat 39.6 26.4 0.0 0.0 39.6 26.4 
Total 255.3 80.7 20.7 8.9 276.0 89.7 

Grand Total 4,514.1 1,481.0 2,055.4 580.8 6,569.4 2,061.8 

10-year means (1993-2003) 
Bay and pass 

Private boat 3,614.6 1,241.6 1,805.2 514.4 5,419.8 1,755.9 
Party boat 516.5 297.7 194.7 151.0 711.1 383.5 

' Total 4,131.1 1,539.3 1,999.9 665.4 6,130.9 2,139.4 

Territorial Sea 
Private boat 
Party boat 
Total 

Exclusive Economic Zone 
Private boat 248.0 73.8 29.3 12.5 277.3 863 
Party boat 33.6 15.5 1.1 0.4 34.7 15.9 
Total 281.6 893 30.4 12.9 312.0 102.2 

Grand Total 4,638.8 1,700.4 2,053.5 686.1 6,692.2 2,321.1 

- 

' 15 May of one year to 14 May of next year. 

Due to rounding of numbers, these totals may not exactly equal sum of seasonal totals. 
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Figure 1. Bay systems and coastal counties of Texas. 
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Figure 2. 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 2003. 
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Figure 3. Annual coastwide private-boat fishing pressure (f 1 SE) and landings (5 1 SE) 
in Texas bays and passes, May 1974-May 2003. 
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Figure 4. Distribution of annual bay and pass private-boat fishing pressure and landings among bay systems, May 1993- 
May 2003 (1 0-year mean). 
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Figure 7. Distribution of annual bay and pass private-boat landings of selected finfishes among bay systems, May 1993- 
May 2003 (1 0-year mean). 
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Figure 9. Annual coastwide statistics ( + 1 SE ) for sand seatrout landed from bays and passes by private-boat anglers, 
May 1974-May 2003. 
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Figure 14. Annual coastwide statistics ( 2 1 SE ) for sheepshead landed from bays and passes by private-boat anglers, 
May 1974-May 2003. 
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Figure 16. Annual coastwide party-boat fishing pressure (+ 1 SE) and landings 1 SE) 
in Texas bays and passes, May 1983-May 2003. 





Species Bays and Passes 
I I 

Spotted Seatrout 

Red Drum 

All Others 

. , 
- 

0 
- 

20 40 60 80 
Percent 

Species 
Texas Territorial Sea 

Spotted Seatrout 

Red Snapper 

King Mackerel 

All Others 

0 20 40 60 80 
Percent 

Exclusive Economic Zone 
Species - 

Red Snapper 

King Mackerel 

All Others 

0 20 40 60 80 
Percent 

Figure 18. Species composition of annual coastwide party-boat finfish landings in 
bays and passes, the Texas Territorial Sea, and the Exclusive Economic Zone, 
May 1993-May 2003 (10-year mean). 
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Figure 21. Annual coastwide private-boat fishing pressure e 1 SE) and landings e 1 SE) 
in the Texas Territorial Sea, May 1982-May 2003. 
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Figure 23. Species composition of annual coastwide private-boat finfish landings in 
the Texas Territorial Sea and the Exclusive Economic Zone, May 1993-May 2003 
(1 0-year mean). 
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Figure 26. Annual coastwide private-boat fishing pressure (f 1 SE) and landings (f 1 SE) 
in the Exclusive Economic Zone, May 1982-May 2003. 
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Figure 28. Annual coastwide statistics ( + 1 SE ) for red snapper landed fiom the Exclusive Economic Zone by private-boat 
anglers, May 1982-May 2003. 
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Figure 29. Annual coastwide statistics ( + 1 SE ) for king mackerel landed from the Exclusive Economic Zone by private-boat 
anglers, May 1982-May 2003. 
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Figure 30. Annual coastwide residential origin of bay and pass, Texas Territorial Sea, 
and Exclusive Economic Zone private-boat anglers, May 1993-May 2003 (10-year mean). 
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Figure 32. Annual coastwide residential origin of bay and pass, Texas Territorial Sea, and 
Exclusive Economic Zone party-boat anglers, May 1993-May 2003 (1 0-year mean). 
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Figure 35. Annual residential origin of Texas Territorial Sea (TTS) and Exclusive Economic Zone (EEZ) party-boat anglers 
among areas, May 1993-May 2003 (10-year mean). 
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Figure 36. Species sought by bay and pass private-boat and party-boat anglers, May 1993- 
May 2003 (1 0-year mean). 
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Figure 37. Species sought by Texas Territorial Sea private-boat and party-boat anglers, 
May 1993-May 2003 (I 0-year mean). 
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Figure 38. Species sought by Exclusive Economic Zone private-boat and party-boat anglers, 
May 1993-May 2003 (1 0-year mean). 
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Figure 39. Annual coastwide trip satisfaction (based on a 0- 10 response scale) of bay 
and pass, Texas Territorial Sea, and Exclusive Economic Zone private-boat anglers, 
May 1987-May 2003. 
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Figure 40. Annual coastwide trip satisfaction (based on a 0-10 response scale) of bay 
and pass, Texas Territorial Sea, and Exclusive Economic Zone party-boat anglers, 
May 1987-May 2003. 
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Figure 4 1. Annual coastwide private-boat fishing pressure @ 1 SE) and landings @ 1 SE) 
for trips lasting more than 12 h in Texas bays and passes, May 1983-May 2003. 
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Figure 44. Annual coastwide residential origin of bay and pass private-boat anglers on trips lasting more than 12h, 
May 1993-May 2003 (10-year mean). 
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Appendix A. 1. Inventoried boat-access sites. 

Inventoried boat-access sites that were active along the Texas coast during the 2002-03 
low-use season are listed in Table A. 1. Sites that were active at some time fiom the 1983 high- 
use season to the 2002 high-use season, but not during the 2002-03 low-use season, also are 
listed in Table A. 1. 















1 Deleted 1 1/21/92) 
5 I (Sports Center North Dock - Deactivated as crossover site 5/15/92 - 

Table A. 1. (Cont'd.) 

( 6 1 1 1 27O50'12" 1 97'22'54" ( South ~ u e c e s  C a u s e w a b l i c  Ramp (includes wet slips and rent 

Bay 
systema 

5 
5 
5 
5 

Site 
b No. 

(3 6) 
(37) 
(3 8) 
(39) 

6 

6 
6 
6 
6 
6 
6 
6 

25 

26 
27 
28 

(29) 
(3 0) 
(3 1) 
32 

Site descriptiond 
(Harbor West Docks - Deactivated as crossover site 5/15/92) 
(Woody's West Docks - Deactivated as crossover site 5/15/92) 
(Woody's East Docks - Deleted 1 1/21/92) 
(Sports Center South Dock - Deactivated as crossover site 5/15/92 - 

Site locationC 
- Latitude 

27O50'22" 

27'50'13" 
27O50'12" 
27'50'19" 

27O50'23" 

Longitude 

97'03'50" 

97O04'04" 
97'03'57" 
97'03'39" 

97'03'35" 

boats) 
East City Docks (4 docks and 2 bulkheads with 139 wet slips; party 
boats) 
Deep Sea Headquarters Docks (12 party-boat wet slips) 
Dolphin Docks (4 party-boat wet slips) 
Woody's West Docks (2 docks with 27 wet slips; party boats) 
(Woody's East Docks - Deleted 1 1/21/92) 
(Sports Center South Dock - Deleted 1 1/21/92) 
(Sports Center North Dock - Deleted 1 1/21/92) 
Fisherman's Wharf Dock (4 party-boat wet slips) 



Table A. 1. (Cont'd.) 



a 1 Sabine Lake, 2=Galveston, 3=Matagorda, 4=San Antonio, 5=Aransas, 6=Corpus Christi, 
7=Upper Laguna Madre, and R=Lower Laguna Madre. 

b~arentheses indicate deleted sites. 
Initially determined from National Oceanic and Atmospheric Administration (NOAA) nautical charts; updated 
with Global Positioning System (GPS) hand-held units effective 15 May 1999. 
A site located in one bay system is designated as a "crossover" site in an adjacent bay system if 
adjacent-bay-system fishing activity originating from that site represents at least 1% of the adjacent 
bay system's fishing activity. 



Appendix A.2. Calculation of fishing effort, landings, catch rates, and associated standard 
errors. 

Fishing effort (man-hours: number of anglers x trip length) and landings (number of fish 
in ten species groups: eight target species, "other" species, and all species combined) estimates 
for private-boat anglers (and separately for party-boat anglers) in bays and passes were 
calculated for each bay system (8) and temporal stratum (4) [i.e., each combination of season 
(high-use and low-use) and day type (weekend and weekday)] with the following equation: 

A - 
F b h  = dbh * f bh 

where k b h  is the estimated fishing effort or landings in the hth temporal stratum and the bth bay 
system; dbh is the number of fishable days in the hth temporal stratum and the bth bay system 
(i.e., does not include days deemed not fishable because of natural disasters like hurricanes, 

tropical storms, and ice storms) (Table A.2); and jbh is the mean daily estimate of fishing effort 
or landings in the hth temporal stratum and the bth bay system calculated as: 

where f,,i is effort or landings in the jth interview of the nth survey in the hth temporal stratum 

and the bth bay system; nb,, is the number of surveys conducted in the hth temporal stratum and 
the bth bay system; and yb, is the expansion factor for the nth survey in the hth temporal 
stratum and the bth bay system calculated as: 

where sh is an upward adjustment for daylight hours not surveyed before 1000 hours and after 

1800 hours in the hth temporal stratum; mbh, is an upward or neutral adjustment for interviews 
missed during the 1000-1 800 hours survey period at the nth survey in the hth temporal stratum 
and the bth bay system; and rbhi is the relative fishing pressure (an upward adjustment) 
associated with the ith site in the hth temporal stratum and the bth bay system calculated as: 

- 
t bhi * qbhi * Vbhi 

rbY = 

%(ibhi * q b h i  * "bhi 



- 

where t bhi is the mean number of empty boat trailers and empty but rented wet slips observed at 
the ith site in the hth temporal stratum and the bth bay system; qbhi is the downward or neutral 
adjustment for interviewed parties that did not fish in the target bay system at the ith site in the 
hth temporal stratum and the bth bay system; vbhi is the upward or neutral adjustment for 
interviewed parties that did not park their empty boat trailer or rent a wet slip at the ith site in the 
hth temporal stratum and the bth bay system; and w is the total number of sites in the bth bay 
system. 

Standard errors for mean daily estimates of fishing effort and landings were calculated 
for each bay system and temporal stratum with the following equation: 

where dbh is the number of fishable days in the hth temporal stratum and the bth bay system (see 
A - 

above); and var( fbh  ) is the variance of the mean daily estimate of fishing effort or landings in 
the hth temporal stratum and the bth bay system calculated as: 

where nbh is the number of surveys conducted in the hth temporal stratum and the bth bay 

system; f b h  is the mean daily estimate of fishing effort or landings in the hth temporal stratum 

and the bth bay system (see above); and fb, is the total effort or landings for the nth survey in 
the hth temporal stratum and the bth bay system calculated as: 

i 

fbhn = fbhnj 
j=l 

where Ah,. is effort or landings in the jth interview of the nth survey in the hth temporal stratum 

and the bth bay system. 

Catch rates (number of fish per man-hour) for each of the ten species groups (see above) 
were calculated for each bay system and temporal stratum with the following equation: 

A 
Lbh 

C b h  =- 
Ebb 



A 

where Ebh is fishing effort in the hth temporal stratum and the bth bay system calculated as F b h  

above; and Lbh is landings of a given species or species group in the hth temporal stratum and 
A 

the bth bay system also calculated as F b h  above. 

Standard errors for catch rate estimates were calculated for each bay system and temporal 
stratum with the following equation derived fiom Goodman (1960): 

where Ebh is fishing effort in the hth temporal stratum and the bth bay system; Lbh is landings of 
A 

a given species or species group in the hth temporal stratum and the bth bay system; var(Ebh) is 
A - A 

the variance of Ebh calculated as var( f b h  ) above; var(Lbh ) is the variance of Lbh calculated as 
A - 

var( f ,,) above; and nbh is the number of surveys conducted in the hth temporal stratum and the 
bth bay system. 

Seasonal (high-use and low-use) estimates of fishing effort and landings for each bay 
system were determined by summing weekend and weekday estimates within each season. 

Standard errors for seasonal estimates of fishing effort and landings were calculated by 
summing weekend and weekday variances and taking the square root [i.e., the variance of the 
sum is the sum of the variances (Snedecor and Cochran 1967)l. 

Seasonal catch rates for each of the ten species groups (see above) were calculated for 
each bay system using seasonal estimates of fishing effort and landings (see equation 8 above). 

Standard errors for seasonal catch rate estimates were calculated with the following 
equation derived f?om Goodman (1960): 



a 15 May of one year to 14 May of next year. Sabine Lake was added to the survey at beginning of 1987-88. 
l=Sabine Lake, 2=Galveston, 3=Matagorda, 4=San Antonio, 5=Aransas, 6=Corpus Christi, 
7=Upper Laguna Madre, and 8=Lower Laguna Madre. 
15 May to 20 November. 
21 November of one year to 14 May of next year. 

e Should equal 365 or 366; leap years in 1984, 1988,1992,1996, and 2000. 
f~.=hurricane; T.S.=tropical s tom 

WE=weekend days (Saturday and Sunday). 
WD=weekdays (Monday through Friday). 



Appendix A.3. Conversion of standard and fork lengths to total lengths, and conversion of total 
lengths to whole weights. 

Prior to 15 May 1983, landed fish of each species were counted and weighed en masse 
for each fishing party. According to Osburn and Ferguson (1986), mean total lengths were back 
calculated using weight-length regressions. 

Beginning on 15 May 1983, landed fish of each species fiom each fishing party were 
counted and up to six randomly selected specimens were measured for total length to the nearest 
millimeter. Standard or fork lengths to the nearest millimeter were taken when total lengths were 
not available. Weights were not taken. Standard and fork lengths were converted to total lengths 
for determination of mean lengths. Total lengths were converted to whole weights in grams for 
determination of mean weights. 

Mean lengths contained in this report for the 1983-84 through 1997-98 survey years were 
based on conversion factors listed in Table A.3. In 1999, the database was converted to a 
relational format. As part of this process, standard and fork lengths were permanently converted 
to total lengths for selected species. Several different standard-length to total-length conversion 
factors were used. Mean lengths contained in this report for the 1998-99 through 2002-03 survey 
years were based on conversion factors listed in Table A.4. 

Standard lengths were converted to total lengths with the following equation: 

where TL is total length in millimeters; a is the Y-intercept; b is the slope of the regression line; 
and SL is standard length in millimeters. Values of a and b are listed in Tables A.3 and A.4. 

Fork lengths were converted to total lengths with the following equation: 

where TL is total length in millimeters; c is the Y-intercept; d is the slope of the regression line; 
and FL is fork length in millimeters. Values of c and d are listed in Tables A.3 and A.4. 

Total lengths were converted to whole weights with the following equation: 

where W i s  whole weight in grams; a is the Y-intercept; b is the slope of the regression line; 
and TL is total length in millimeters. Values of log a and b are listed in Table A.5. 



Table A.3. Length to length conversion factors used for selected fishes during the 1983-84 
through 1997-98 survey years. 

Species 
Atlantic croaker 
Black drum 
Cobia 
Dolphin 
Gafftopsail catfish 
Greater amberjack 
King mackerel 
Little tunny 
Red d- 
Red snapper 
Sand seatrout 
S heepshead 
Southern flounder 

convert artificial standard lengths to total lengths, then standard and total length pairs were 
regressed using SAS. 
Unpublished Texas Parks and Wildlife Department fork and total length pairs were regressed 
using SAS. 

C Unpublished National Marine Fisheries Service (Beaufort, North Carolina) fork and total 
length pairs were regressed using SAS. 

23.799 

Spanish mackerel 
Spotted seatrout 

Standard to total 

12.870 
19.319 
8.010 
7.486 
8.959 

a 
12.987 
18.220 

9.862 

1 .I67 

a Log-based standard to total length conversions found in Classen et al. (1 988) were used to 
1 1.804 

Source 

~ e r i v e d ~  
Harrington et al. (1979) 
Derivedb 
Campbell (1984) 
~ e r i v e d ~  
Derivedb 

b 
1 .I56 
1.181 

1.18 1 

Fork to total 

1.177 
1.177 
1.170 
1.243 
1 .I75 

c 

-49.550 
-2.648 

5 1.062 
48.968 
91.53 1 

Harrington et al. (1 979) 
Campbell (1 984) 
Shlossman and Chittenden (1 981) 
Harrington et al. (1979) 
Harrington et al. (1 979) 

1 .I38 

d 

1.1 83 
1.205 

1.069 
1.067 
0.944 

2 1.599 

Campbell et al. (1 988) 
DerivedC 

1.123 Campbell (1 984) 
Harrington et al. (1 979) 



Table A.4. Length to length conversion factors used for selected fishes during the 1998-99 

a Unpublished Texas Parks and Wildlife Department (TPWD) standard and total length pairs 
were regressed using SAS. 
Unpublished TPWD fork and total length pairs were regressed using SAS. 

C Unpublished National Marine Fisheries Service (Beaufort, North Carolina) fork and total 
length pairs were regressed using SAS. 



Table A.5. Length to weifit 
I Suecies 

conversion factors for selected fishes. 
loaa I b I Source 3 

L * 

Atlantic croaker 
Atlantic shmnose shark 
Atlantic spadefish 
Black dnun 

- 
-5.360 
-7.150 

Blacktip shark 
Cobia 

a Unpublished Texas Parks and Wildlife Department total length and whole 
weight pairs were regressed using SAS. 
Total length to fork length and fork length to whole weight conversions 
found in Johnson and Salornan (1984) were used to convert artificial total 
lengths to whole weights, then total length and whole weight pairs were 
regressed using SAS. 

C Unpublished National Marine Fisheries Service (Beaufort) total length and 
whole weight pairs were regressed using SAS. 
Generic isometric growth. 

-3.810 
-4.856 

Dolphin 
Gafftopsail catfish 
Gray triggerfish 
Greater ambe jack 

3.200 
3.670 

-5.970 
-5.148 

Classen et al. (1988) 
Classen et al. f 1988) 

2.710 
3.001 

-4.925 
-5.430 
-3.856 
-5.848 

Moms and Martin (1990) 
HarrinHon et al. 11979) 

3.270 
3.009 

Moms and Martin (1990) 
Deriveda 

2.888 
3.150 
2.595 
3.281 

Campbell (1984) 
Classen et al. (1988) 
Derivedb 
Deriveda 



Appendix A.4. Calculation of mean total lengths, mean whole weights, and associated standard 
errors. 

For data collected after 14 May 1983, mean total lengths and mean whole weights were 
calculated with the following methods. Fish lengths were obtained during surveys; fish weights 
were obtained by converting fish lengths. 

Mean lengths for target species in each bay system (8) were calculated for each temporal 
stratum (4) (i.e., each combination of season and day type) with the following equation: 

- 
where l b h  is the mean length estimate for the hth temporal stratum and the bth bay system; n is 
the number of surveys conducted; mi is the number of target fish landed in the ith survey; and Ii 
is the sum of target fish lengths in the ith survey calculated as: 

where mi is the number of target fish landed in the ith survey; xi is the number of target fish 
measured in the ith survey; and Iii is the length of the jth target fish measured in the ith survey. 
The mi /xi factor adjusts for target fish that were landed but not measured. 

Standard errors for mean lengths in each bay system for each target species were 
calculated with the following equation: 

A - 
where var(lbh ) is the variance of the mean of a single-stage cluster sample [see pages 1 15- 1 17 in 
Thompson (1 992)l; n is the number of surveys conducted; Ii is sum of target fish lengths in the 

- 
ith survey (see above); I is the mean length of the target species (see above); mi is the number of 

- 
fish landed in the ith survey; and m is the average number of target fish observed each survey 
calculated as: 



where mi is the number of fish landed in the ith survey; and n is the number of surveys 
conducted. If target fish lengths occur fiom only one survey day, then the variance and standard 
error will equal zero [see page 1 18 in Thompson (1 992)l. 

Annual mean lengths within each bay system ( i b )  and coastwide (7) for each target 
species were derived from temporal stratum-level estimates (see above) and calculated with the 
following equations: 

where i b h  is the mean length estimate for the hth temporal stratum and the bth bay system; and 
m,, is the total number of target fish landed fiom all surveys in the hth temporal stratum and the 
bth bay system calculated as: 

where n is the number of surveys conducted. 

Standard errors for annual mean lengths within each bay system (SE,) and coastwide 
(SE ) for each target species were derived fiom temporal stratum-level variances (see above) and 
calculated with the following equations: 



A - 
where var(1bh) is the variance from the hth temporal stratum and the bth bay system; and mbh is 
the total number of target fish landed from all surveys in the hth temporal stratum and the bth 
bay system. 

Mean lengths for target species in each TTS (5) and EEZ (5) gulf area were calculated 
with equations analogous to those presented above for each bay system. 

Mean weights for target species in each bay system, and in each TTS and EEZ gulf area 
were calculated with equations analogous to those presented above for mean lengths. 



Appendix A.5. Determination of angler residential origin. 

Angler residential origin was determined from the angler's county, state, or country of 
residence. Three categories of angler residential origin were recognized for Texas residents: 
adjacent coastal counties, non-adjacent coastal counties, and non-coastal counties. A fourth 
category was recognized for non-Texas residents (i.e., other states and countries). 

There are 254 counties in Texas, of which 34 were considered "coastal" (i.e., their 
boundaries occurred mostly or completely within 80 km of any part of any bay system or gulf 
area). The remaining 220 counties were considered "non-coastal". 

The 34 coastal counties were further subdivided into "adjacent" and "non-adjacent". 
Adjacent coastal counties occurred mostly or completely within 80 km of any part of the bay 
system or gulf area fished; non-adjacent coastal counties occurred outside 80 km. 

Texas coastal counties considered adjacent to each bay system and gulf area during 1983- 
2003 are summarized in Table A.6. 

Prior to 15 May 1983, the method for determining angler residential origin was slightly 
different. Instead of determining the residence of each party member, the residence of the boat 
owner was determined and applied to all party members. Forty-five counties were considered to 
be "coastal" (i.e., counties having a border within 128 km of the gulf shoreline). "Adjacent" 
coastal counties for each bay system were defined as "surrounding" (Osburn and Ferguson 1986) 
the bay system. Texas coastal counties considered adjacent to each bay system during 1974- 
1983 are summarized in Table A.7. 
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7= Upper Laguna Madre, and 8=Lower Laguna Madre 



Appendix A.6. Determination of species sought and trip satisfaction 

Species sought and trip satisfaction were determined by querying one randomly selected 
angling member of each sport-boat fishing party. 

For species sought, the selected angler was asked if he/she had fished for a particular type 
(or species) of fish that day. If the response was "no", then the angler was considered to have 
sought no particular species. If the response was "yes", then the angler was asked to name the 
type (or species) of fish sought. 

For trip satisfaction, the selected angler was asked how satisfied he/she was with that 
day's trip on a scale of 0 to 10 with 0 being the least and 10 being the most. Only whole number 
responses fiom 0 to 10 were accepted during the interview. 

Species sought and trip satisfaction were first queried during the 1987-88 survey year 
when a social and economic questionnaire was initiated (Green et al. 1991% 1991b, 1991~). 
Species sought was queried in the pre-trip portion of the questionnaire and trip satisfaction was 
queried in the post-trip portion. When the questionnaire was terminated at the end of the 1990- 
91 survey year, the species sought and trip satisfaction queries were retained as part of the 
routine trip-ending interview. 

Species sought data fiom 1987-88 through 1990-9 1 survey years were collected during 
pre-trip queries and are not directly comparable to species sought data collected thereafter during 
tiip-ending interviews. For a variety of reasons, the response obtained at the start of a trip may 
differ fiom the response obtained at the end of a trip. In addition, data necessary to differentiate 
angler type (private-boat or party-boat) and angling location (bay and pass, TTS, or EEZ) were 
not collected during pre-trip queries. Thus, species sought data fiom the 1987-88 through 1990- 
91 survey years were summarized separately (Table A.8). 



b Table A.8. Percentage of sport-boata anglers seeking particular fish species along the Texas coast by bay system and year as determined from pre-trip interviews (1987-91). 

Bay system 
Species Corpus Upper Lower 

Year Sabine Lake Galveston Matagorda San Antonio Aransas ~ h h s t i  ~ a ~ u n a  Madre Laguna Madre Coastwide 

Atlantic croaker 
1987-88 0.9 0.6 0 0 0.6 0.7 0.8 0 0.4 
1988-89 1.6 0.5 0 0 0.6 0.2 0.5 0 0.4 
1989-90 0.9 1.6 0 0 0.4 0.6 1 .O 0 0.6 
1 990-91 0.8 0.3 0.6 0.2 0 0 0 0.2 0.3 

Black drum 
1987-88 0 7.7 0.7 0.3 0.6 1.7 0.8 0.4 1.4 
198889 0.4 1.5 0 0.2 0 0.8 0.8 0.3 0.5 
1989-90 0.4 0.5 0 0.2 0.4 1.3 0.9 0.5 0.5 
1990-91 0.2 0.5 0.6 0.2 0.2 3.7 2.3 0.5 1 .O 

~ loundet  
1987-88 14.7 8.8 7.7 5.2 3.4 5.2 2.1 0.9 5.8 
1988-89 12.7 7.4 2.5 5.2 3.0 2.6 0.3 0.1 4.2 
1989-90 9.3 6.2 6.8 3.0 1.1 3.6 0.5 1.1 3.7 
1990-91 11.3 13.9 5.0 5.7 2.4 1.6 2.3 0.7 5.3 

King mackerel 
1987-88 0.5 1.5 1.5 1.6 2.3 3.7 0 0 1.3 
1988-89 0 0.2 2.5 1 . I  4.7 5.6 0 0 1.6 
1989-90 0 1.6 0.5 1.4 5.1 4.2 0 0.3 1.7 
1 990-91 0.2 0.3 0.9 2.0 6.4 4.3 0 1.4 2.1 

Red drum 
1987-88 7.4 5.2 9.4 10.8 16.6 8.2 4.9 9.3 8.9 
1988-89 4.4 4.7 9.6 7.5 13.6 6.8 4.7 7.9 7.2 
1989-90 6.7 4.6 14.9 14.1 16.1 12.2 6.6 10.9 10.7 
1990-91 6.7 4.4 10.9 13.2 19.3 13.8 13.2 12.3 11.8 

Red snapper 
1987-88 0 0.4 0.4 0.2 0 0 0.2 0 0.1 
1988-89 1.1 0.5 0.6 0.2 0.2 0 0 0 0.3 
1989-90 1.3 0.5 0.3 0.2 0 0 0 0 0.3 
1990-91 0.2 0 1.5 0.7 0 0.2 0 0.2 0.3 

Spotted seatrout 
1987-88 9.2 17.3 1 1.6 15.0 8.1 8.6 12.5 9.9 11.5 
1988-89 12.7 12.6 13.3 11.4 8.5 9.8 16.4 10.8 12.0 
1989-90 9.6 19.8 7.3 8.3 9.0 9.1 12.6 7.0 10.2 
1990-91 7.8 13.6 6.7 4.5 4.0 6.6 9.3 8.2 7.4 



Table A.8. (Cont'd.) 

Bay system 
Species Corpus Upper Lower 

Year Sabine Lake Galveston Matagorda San Antonio Aransas ~ h h s t i  ~aguna Madre Laguna Madre Coastwide 

Spotted seatrout and 
red drum 

198748 9.0 15.0 38.0 32.9 32.9 29.1 39.5 39.2 29.8 
1988-89 7.8 11.9 33.3 29.5 40.4 31.5 41.5 43.9 30.4 
1989-90 10.7 13.1 33.2 27.8 30.6 26.4 42.8 43.3 29.3 
1 990-91 11.3 11.1 22.9 29.1 18.9 20.9 24.8 37.7 22.2 

Other species or 
combinations 

1987-88 15.5 10.0 6.9 7.0 9.1 11.5 9.2 9.7 9.9 
1986-89 15.8 13.1 8.0 8.4 5.1 8.9 9.5 6.9 9.5 
1989-90 18.0 14.5 4.3 9.7 5.1 10.1 10.5 7.2 9.9 
1990-91 15.5 18.5 7.9 9.5 10.3 8.8 9.6 5.5 10.7 

No particular species 
1987-88 42.8 33.6 23.8 27.1 26.5 31.2 30.2 30.6 30.9 
1986-89 43.4 47.7 30.2 36.6 23.8 33.9 26.2 30.2 33.8 
1989-90 43.1 37.7 32.7 35.2 32.2 32.5 25.0 29.7 33.2 
1990-91 46.0 37.5 43.1 34.8 38.4 40.2 38.6 33.1 39.0 

Number of responses 
1987-88 633 52 1 534 639 529 573 633 784 4,846 
1988-89 70 1 405 513 536 470 53 1 602 759 4,517 
1989-90 540 435 370 432 565 526 572 653 4,093 
1990-91 600 368 341 440 497 51 3 31 1 559 3,629 

a Private and party boats combined, but mostly private boats. 

Bays and passes, lTS, and EEZ combined, but mostly bays and passes. 

Paralichthvs sp. 
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Table B.1. Number of days surveyed, number of private-boat interviews, and number of private-boat anglers interviewed in Texas bays and passes by bay system and year (1974-2003). 

Bay system 

Item Corpus Upper Lower 
Year Sabine Lake a Galveston Matagorda San Antonio Aransas Christi Laguna Madre Laguna Madre Coastwide 

Number of days surveyed 
1974-76 
1976-77 0 
1977-78 0 
1978-79 0 
1979-80 0 
1980-81 0 
1981-82 0 
1982-83 0 
1983-84 0 
1984-85 0 
1985-86 0 
1986-87 0 
1987-88 108 
1988-89 108 
1989-90 108 
1990-91 108 
1991-92 108 
1992-93 108 
1993-94 108 
1994-95 108 
1995-96 108 
1996-97 108 
1997-98 108 
199839 108 
1999-2000 108 
200041 108 
200142 108 
200243 107 

Number of interviews 
1974-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 



Table B.1. (Cont'd.) 

Bay system 

Item Corpus Upper Lower 
Year Sabine Lake ' Galveston Matagorda San Antonio Aransas Christi Laguna Madre Laguna Madre 

Number of interviews (Cont'd.) 
1988-89 1152 936 523 753 812 662 1414 1304 
1989-90 755 935 517 551 692 774 1267 1052 
1990-91 882 854 477 403 543 665 426 921 
1991-92 1047 966 61 7 526 721 776 983 810 
1992-93 1123 1264 722 852 1370 1244 1123 1241 
1993-94 1109 1279 901 1086 1586 1249 1116 1409 
1994-95 1245 1336 1215 1281 1615 1440 1268 1325 
1995-96 831 1254 1235 893 1462 1317 1335 1136 
1996-97 920 1501 1241 944 1221 1124 1187 1106 
1997-98 1038 1374 1258 1112 1438 1242 1531 1142 
1998-99 866 1293 1676 1215 1605 1372 1521 1029 
1999-2000 857 1411 1671 1323 1744 1326 1921 1384 
2000-01 969 1282 1413 1222 1518 1353 1616 1308 
2001-02 812 1416 1210 1458 1583 1200 1354 1384 
2002-03 772 1295 1358 1073 1527 1095 1296 1377 

Number of anglers interviewed 
1974-76 1357 264 2044 570 444 918 529 
1976-77 776 373 528 474 797 437 1105 
1977-78 1771 702 1261 659 652 622 1307 
1978-79 2349 702 1410 544 683 934 1011 
1979-80 1149 734 1914 451 1078 1024 1230 
1980-81 1638 747 1791 683 1401 1637 1388 
1981-82 1810 1120 201 2 1386 2807 2300 2823 
1982-83 2727 1275 2342 1087 2445 3238 4079 
1983-84 2056 1387 2115 1167 1939 3406 3574 
1984-85 2907 1357 1367 886 1392 1049 3150 
1985-86 2394 1287 1438 1524 1676 2871 3176 
1986-87 2701 1445 1543 1328 1694 3078 3556 
1987-88 2770 1360 2008 1690 1816 3479 341 1 
1988-89 2224 1292 1844 1969 1575 3390 3137 
1989-90 2248 1275 1324 1669 1807 3078 2545 
1990-91 2006 1172 1008 1324 1567 1003 2202 
1991-92 2205 1477 1245 1600 1811 2316 2000 
1992-93 2979 1801 2089 3057 2855 2700 3075 
1993-94 3036 2171 2621 3769 2891 2691 3486 
1994-95 3117 2904 3114 3790 3369 3073 3349 
1995-96 2926 2916 2229 3500 3135 3235 2885 
1996-97 3554 3054 2330 2924 2632 2834 2788 
1997-98 3244 2956 2731 3446 2919 3653 2898 

Coastwide 



Table B.1. (Cont'd.) 

Bay system 

Item Corpus Upper Lower 
Year Sabine Lake ' Galveston Matagorda San Antonio Aransas Christi Laguna Madre Laguna Madre Coastwide 

Number of anglers interviewed (Cont'd.) 
1998-99 1791 2975 
1999-2000 1804 3225 
2000-01 2124 2990 
2001-02 1783 3252 
2002-03 1704 3037 

' Data collected during 1974-76 are not available in comparable format; see Breuer et al. (1977) and Heffernan and Green (1977) for information on these data. 
bNot available for 1974-76 through 1982-83. 



Table B.2. Estimated annual fishing pressure (man-h x 1,000) * 1 SE, mean fishing-party size (no. of anglers), and mean trip length (h) for private-boat anglers in Texas bays and passes by 
bay system and year (1974-2003). Blanks indicate no interviews conducted. 

Bay system 

Item Corpus Upper Lower 
Year Sabine Lake a Galveston Matagorda San Antonio Aransas Christi Laguna Madre Laguna Madre Coastwide 

Pressure 
1974-76 2865.6 • 719.4 630.8 * 177.4 323.9 * 45.7 533.3 102.2 266.7 i 533 727.1 * 153.6 840.1 * 179.0 6187.5 516.9 
1976-77 1031.8 364.3 298.8 402.2 211.8 428.0 678.6 3415.7 
1977-78 2176.8 515.8 306.2 332.2 202.8 364.5 587.4 4486.0 
1978-79 1972.0 602.3 286.0 317.3 314.1 362.8 528.8 4383.2 
1979-80 2002.0 i 695.8 401.4 * 134.2 228.8 i 30.2 180.6 i 33.1 454.5 i 224.1 476.0 * 57.4 403.5 * 81.2 4146.8 751.1 
1980-81 2159.9 i 387.2 637.2 i 180.1 229.4 i 47.0 252.3 i 38.8 739.4 i 231.8 841.9 145.1 384.9 * 64.1 5245.0 514.7 
1981-82 1884.1 i 262.7 498.2 i 52.7 185.3 * 18.2 432.3 i 46.1 352.2 i 34.3 855.7 * 146.2 342.8 26.9 4550.5 + 312.3 
1982-83 1664.5 * 159.3 393.0 * 41.9 283.7 i 28.9 439.0 i 56.8 451.8 i 59.7 786.8 * 77.6 561.6 * 39.2 4580.4 205.7 
1983-84 1572.7 =t 212.7 412.2 i 40.4 195.6 i 17.7 405.5 * 50.8 409.8 i 55.0 375.6 30.6 485.5 35.1 3856.9 * 234.4 
1984-85 1755.3 * 204.5 401.4 * 46.0 101.9 i 9.3 252.1 * 30.7 286.2 i 39.2 174.3 * 33.7 525.0 57.1 3496.1 * 225.6 
1985-86 16953 * 210.5 410.0 i 62.9 132.6 i 16.0 433.6 + 41.8 3793 i 50.9 403.6 * 50.2 937.8 * 197.9 4392.2 307.5 
1986-87 1862.6 * 204.7 490.3 72.7 168.6 i 21.2 374.4 * 45.1 320.7 i 36.9 436.4 46.3 730.8 71.7 4383.7 241.5 
1987-88 405.9 53.5 1985.6 * 186.8 552.4 * 73.9 317.3 i 44.7 565.9 * 56.3 527.1 i 79.6 510.6 * 46.7 744.4 72.1 5609.3 249.2 
1988-89 429.6 * 40.5 1780.8 * 162.0 452.7 * 52.2 215.7 i 23.5 506.1 i 49.5 419.9 i 48.2 4403 * 36.3 617.8 * 48.6 4863.0 199.0 
198930 334.9 * 44.1 1673.1 155.0 482.2 51.4 202.3 * 22.2 436.4 73.1 3823 i 49.3 414.3 * 49.2 548.6 + 43.9 4474.1 203.0 - 
1990-91 396.3 * 43.0 1509.6 * 184.5 373.1 * 44.2 153.2 * 18.0 399.5 * 61.2 551.7 i 81.4 164.8 * 27.9 421.6 * 36.1 3969.7 225.0 + 
1991-92 443.3 56.1 1608.8 * 146.4 480.8 * 63.1 190.0 i 31.1 417.3 * 59.0 476.2 i 70.8 289.3 * 30.9 458.8 52.6 4364.4 * 2043 
199233 427.0 38.4 2103.8 227.2 4333 * 463 232.5 + 23.7 542.3 44.3 500.6 * 38.7 356.3 * 47.9 565.2 * 54.2 5161.0 254.0 
1993-94 438.5 + 41.6 1950.5 * 188.2 552.5 * 62.8 327.8 + 31.9 707.2 i 55.9 483.3 * 41.7 348.4 * 47.4 588.1 46.2 5396.3 226.6 
1994-95 510.0 =t 47.3 1964.4 i 168.5 592.9 * 50.7 358.8 * 25.0 687.1 * 47.2 566.4 i 36.0 365.6 * 32.1 603.7 50.2 5648.8 202.2 
1995-96 349.1 38.4 1859.5 * 165.0 647.2 * 61.7 321.3 * 29.5 668.4 58.0 546.5 i 43.4 344.8 + 35.8 506.1 54.1 5242.9 * 206.9 
199637 450.3 * 53.8 2010.7 160.8 597.4 72.9 351.7 * 32.8 543.3 i 46.5 424.9 i 44.7 297.2 * 26.5 487.1 * 51.9 5162.6 i206 .6  
1997-98 496.4 * 52.8 1659.8 + 137.6 493.4 46.2 442.5 * 44.0 652.4 * 52.1 425.6 + 35.3 365.5 + 31.6 531.1 44.2 5066.6 180.9 
1998-99 449.5 44.4 1796.2 * 185.2 681.6 * 60.8 445.0 i 38.6 722.5 * 67.1 499.0 & 42.8 408.6 40.1 487.7 + 64.4 5490.1 * 231.4 
1999-2000 452.9 * 39.7 2315.5 * 256.7 7083 + 62.9 536.5 + 54.4 824.1 * 64.5 515.5 * 34.8 477.9 * 34.1 617.3 59.4 6447.9 * 290.7 
200041 532.7 60.5 1577.9 * 157.7 588.6 =t 57.3 462.5 i 42.7 679.2 * 63.1 504.2 40.7 419.7 33.3 563.8 46.5 5328.5 * 206.3 
200142 433.3 51.8 1750.8 + 159.0 558.1 + 62.7 532.8 + 46.3 655.7 i 66.4 421.2 + 38.3 356.7 * 35.6 587.6 51.0 5296.1 209.2 
200243 389.1 44.4 1626.4 187.0 590.2 56.5 400.9 i 36.0 655.6 55.0 478.9 i 63.9 362.8 * 33.5 613.9 58.0 5117.9 230.3 

Mean fishing party size 
1974-76 2.5 2.4 2.5 2.7 2.4 2.5 2.6 2.5 
1976-77 2.5 2.8 2.6 2.7 2.7 2.6 2.5 2.6 
1977-78 2.6 2.7 2.7 2.7 2.5 2.6 2.6 2.6 
1978-79 2.6 3.0 2.8 2.8 2.6 2.7 2.6 2.7 
1979-80 2.7 2.8 2.7 2.7 2.7 2.6 2.6 2.7 
1980-81 2.4 2.6 2.7 2.4 2.5 2.7 2.6 2.6 
1981-82 2.4 2.5 2.5 2.5 2.4 2.7 2.6 2.5 
1982-83 2.6 2.6 2.6 2.5 2.5 2.6 2.5 2.6 
1983-84 2.4 2.5 2.5 2.7 2.5 2.6 2.4 2.5 
1984-85 2.6 2.6 2.5 2.4 2.4 2.7 2.5 2.5 
1985-86 2.5 2.5 2.5 2.5 2.4 2.6 2.5 2.5 



Table B.2. (Cont'd.) 

Bay system 

Item 
Year Sabine Lake Calveston 

Mean fishing party size (Cont'd.) 
1986-87 2.5 
1987-88 2.2 2.5 
1988-89 2.2 2.4 
198930 2.1 2.4 
199031 2.2 2.3 
1991 -92 2.2 2.3 
1992-93 2.2 2.4 
199334 2.1 2.4 
1994-95 2.1 23 
1995-96 2.1 2.3 
1996-97 2.1 2.4 
1997-98 2.1 2.4 
1998-99 2.1 2.3 
1999-2000 2.1 23 
200041 2.2 2.3 
200142 2.2 23 
200243 2.2 2.3 

Mean trip length 
1974-76 4.8 
1976-77 4.7 
1977-78 5.5 
1978-79 6.1 
1979-80 6.6 
1980-81 5.9 
1981-82 6.7 
1982-83 5.7 
1983-84 5.6 
1984-85 5.5 
1985-86 5.2 
1986-87 5.3 
1987-88 5.8 
1988-89 5.6 
198930 5.5 
1990-91 5.4 
1991-92 5.2 
1992-93 5.5 
1993-94 5.6 
1994-95 5.6 
1995-96 5.7 
199637 5.5 
1997-98 5.6 

Corpus Upper Lower 
Matagorda San Antonio Aransas Christi Laguna Madre Laguna Madre Coastwide 



Table B.2. (Cont'd.) 

Bay system 

Item Corpus Upper Lower 
Year Sabine Lake ' Galveston Matagorda San Antonio Aransas Christi Laguna Madre Laguna Madre Coastwide 

Mean trip length (Cont'd). 
1998-99 . 5.0 5.8 6.1 6.1 5.2 4.9 5.9 5.2 5.5 
1999-2000 5.0 5.6 6.2 6.2 5.3 4.9 6.1 5.6 5.7 
2000-01 5.0 5.6 6.1 6.1 5.2 5.0 6.2 5.5 5.6 
2001-02 5.1 5.7 5.9 6.1 5 3  4.8 6.1 5.5 5.6 
2002-03 5.1 5.7 6.1 6.1 5.3 5.0 6.1 5.6 5.7 

'Data collected during 1974-76 are not available in comparable format; see Breuer et al. (1977) and Heffernan and Green (1977) for information on these data. 
Due to rounding of numbers, coastwide totals may not exactly equal sum of bay system totals. 



Table B.3. Estimated annual landings of fishes (no. x 1,000) * 1 SE caught by private-boat anglers in Texas bays and passes by bay system, species, and year (1974-2003). Blanks indicate 
no interviews conducted. 

Species 
Year 

Atlantic croaker 
1974-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
1993-94 
1994-95 
1995-96 
1996-97 
1997-98 
199839 
1999-2000 
2000-01 
2001-02 
2002-03 

Black drum 
1974-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 

Bay system 

Corpus Upper Lower 
Sabine Lake Galveston Matagorda San Antonio Aransas Christi Laguna Madre Laguna Madre Coastwide 



Table B.3. (Cont'd.) 

Bay system 

Species 
Year Sabine Lake a 

Black drum (Cont'd.) 
1985-86 
1986-87 
1987-88 10.6 * 3.3 
1988-89 4.6 & 1.0 
1989-90 7.7 & 3.2 
1990-91 8 . 0 *  2.1 
1991-92 8.7 & 2.1 
1992-93 6.8 * 1.6 
1993-94 9.9 1.9 
1994-95 8.7 i 1.8 
1995-96 6.7 & 1.8 
1996-97 14.5 & 4.5 
199738 11.5 2.4 
1998-99 11.1& 2.9 
1999-2000 9.5 i 2.6 
2000-01 26.0 i 6.2 
2001-02 14.2 3.1 
2002-03 13.1 & 3.4 

Gafftopsail catfish 
1974-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 2.0 & 0.8 
1988-89 3.4 1.0 
198930 0.6 & 0.4 
1990-91 1 5  0.5 
1991-92 2.8 1.2 
1992-93 0.8 i 0.4 
1993-94 1.3 i 0.4 
199435 1.4 & 0.4 
199536 2.0 * 0.7 
1996-97 1.5 0.8 

Galveston 

39.1 * 12.9 
19.2 * 5.2 
35.7 * 11.3 
18.1 * 3.3 
27.7 * 6.8 
16.6 * 3.8 
21.8 * 4.4 
19.1 i 4.7 
13.7 i 3.1 
13.4 i 2.4 
14.8 * 3.4 
20.6 * 7.5 
16.7 * 3.5 
10.6 * 2.7 
18.0 * 6.6 
13.5 * 2.9 
35.6 * 10.6 
15.0 * 3.8 

42.8 * 30.1 
17.6 
7.2 

31.0 
3.1 * 2.0 

14.5 * 8.6 
4.2 * 2.1 
5.2 * 2.4 
2.4 * 1.0 
1.3 * 0.4 
6.1 * 3.3 
7.5 * 4.1 
6.8 * 4.4 
5.1 * 2.6 
2.4 * 1.0 
2.5 i 1.2 
3.1 * 1.3 
2.1 * 0.8 
4.1 * 1.7 
4.1 * 2.0 
2.3 * 1.1 
2.5 * 0.8 

Matagorda San Antonio Aransas 
Corpus Upper Lower 
Christi Laguna Madre Laguna Madre Coastwide 



Table B.3. (Cont'd.) 

Bay system 

Species 
Year Sabine Lake Calveston San Antonio Aransas 

Corpus Upper Lower 
Christi Laeuna Madre Laeuna Madre Coastwide 

- - 

Cafftopsail catfish (Cont'd.) 
1997-98 1.3 * 
1998-99 2.3 + 
1999-2000 2.1 * 
2000-01 3.0 * 
2001-02 2.8 * 
2002-03 1.0 + 

Red drum 
1974-76 ' 

1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 8.9 + 
1988-89 6.9 + 
1989-90 7.6 * 
1990-91 7.3 + 
1991-92 7.2 * 
1992-93 9.9 + 
1993-94 16.8 + 
1994-95 13.5 + 
1995-96 10.1 + 
1996-97 10.0 * 
1997-98 15.3 + 
1998-99 14.7 * 
1999-2000 14.7 + 
2000-01 12.2 + 
2001-02 12.6 + 
2002-03 11.0 i 

Sand seatrout 
1974-76 
1976-77 
1977-78 
1978-79 
1979-80 



Table B.3. (Cont'd.) 

Bay system 

Species 
Year Sabine Lake Galveston Mataeorda San Antonio Aransas 

Sand seatrout (Cont'd.) 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 15.4 * 5.4 
1988-89 14.5 * 3.5 
1989-90 2.7 i 1.5 
1990-91 34.8 i 11.6 
1991-92 27.0 i 9.4 
1992-93 19.4 i 5.4 
1993-94 1 1 .  3.6 
1994-95 19.8 * 4.9 
1995-96 37.5 i 13.3 
1996-97 50.7 i 14.9 
1997-98 24.1 i 8.6 
1998-99 8.6 i 2 3  
1999-2000 13.8 5.6 
2000-01 44.0 i 17.0 
2001-02 5.8 * 2.0 
2002-03 2.6 i 1.0 

Sheepshead 
1974-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 5.5 i 3.6 
1988-89 2.4 i 0.7 
1989-90 1 5  * 0.6 
1990-91 13.6 i 7.9 
1991-92 4.1 i 1.5 

Corpus 
Christi 

447.8 * 377.0 
61.9 i 14.8 

118.5 i 24.9 
90.9 i 23.1 
17.4 i 6.8 
29.0 i 11.0 
40.8 i 12.5 
61.1 * 29.9 
10.3 i 4.0 
2.1 i 0.7 

16.3 a 7.3 
37.3 i 14.2 
33.6 i 9.0 
22.1 i 6.7 
59.9 a 24.1 
32.6 + 11.0 
24.7 * 9.7 
16.4 * 7.2 
25.8 i 6.0 
33.4 i 7.4 
11.8 i 3.6 
14.9 * 3.6 
27.3 * 16.7 

5.4 i 2.3 
6.7 
4.0 
8.0 

7.4 i 2.6 
67.2 * 25.8 
19.9 * 8.1 
65.4 i 30.4 
7.2 i 2.2 
5.1 i 2.7 
6.1 * 2.8 
2.4 * 1.5 

34.9 i 19.0 
12.6 i 9.3 
6.2 * 2.5 
9.0 * 5.3 

14.2 i 5.6 

Upper 
Laguna Madre 

Lower 
Laguna Madre Coastwide 



Table B.3. (Cont'd.) 

Bay system 

Species 
Year Sabine Lake ' 

Sheepshead (Cont'd.) 
1992-93 3.8 * 1.4 
1993-94 5.0 * 2.1 
1994-95 4.2 * 1.1 
1995-96 2.0 * 1.2 
1996-97 2.7 * 0.8 
1997-98 3.8 * 1.6 
1998-99 6.4 1.8 
1999-2000 3.0 * 1.4 
2000-01 1.5 * 0.7 
2001-02 4.3 1.4 
2002-03 2.7 * 0.9 

Southern flounder 
1974-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 38.3 * 7.4 
1988-89 27.5 * 4.3 
1989-90 15.4 * 3.4 
1990-91 19.2 * 3.3 
1991-92 33.0 * 4.9 
1992-93 19.4 + 2.8 
1993-94 27.2 * 4.4 
1994-95 23.6 * 3.3 
1995-96 15.8 2.5 
1996-97 19.4 * 3.7 
1997-98 24.1 * 4.7 
1998-99 20.4 * 5.3 
1999-2000 19.1 3 5  
2000-01 15.4 * 2.3 
2001-02 14.6 * 3.1 
2002-03 1 0 . 5 i  1.9 

Galveston Matagorda San Antonio 

0.6 * 0.3 
0.7 * 0.3 
1.8 * 1.0 
1.3 0.3 
2.4 * 0.8 
4.2 1.2 
5.0 1.7 
4.3 * 1.1 
2.7 * 0.9 
3.4 * 0.8 
2.3 * 0.6 

10.9 * 2.7 
9.6 
9 A 
4.4 

8.0 * 2.8 
7.5 * 3.0 
3.5 * 0.9 
5.7 1.5 
2.6 * 0.6 
1.4 * 0.4 
1.8 * 0.4 
2.0 * 0.5 
3 3  * 0.8 
2.1 * 0.4 
2.0 * 0.6 
0.5 * 0.1 
3.8 * 0.9 
4.4 0.8 
4.6 * 0.7 
5.0 * 0.9 
2.7 * 0.5 
1.9 * 0.4 
1.9 * 0.4 
3.2 * 0.5 
5.4 * 0.8 
3 3  * 0.7 
2.2 * 0.5 
3.4 * 0.7 

Aransas 
Corpus Upper Lower 
Christi Laeuna Madre Laeuna Madre Coastwide 



Table B.3. (Cont'd.) 
- -  

Bay system 

Species 
Year Sabine Lake ' Galveston 

Spotted seatrout 
1974-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 
1987-88 
1988-89 
1989-90 
1990-91 
1991-92 
1992-93 
199334 
1994-95 
1995-96 
1996-97 
199738 
1998-99 
1999-2000 
2000-01 
2001-02 
2002-03 

Other species 
1974-76 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 
1981-82 
1982-83 
1983-84 
1984-85 
1985-86 
1986-87 

Matagorda San Antonio Aransas 
Corpus 
Christi 

Upper 
Laguna Madre 

Lower 
Laguna Madre Coastwide 














































































































































































































































































































































































































































































































































































































































































































































































































































































