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ABSTRACT

Trends in relative abundance and size of red drum (Sciaenops
ocellatus), spotted seatrout (Cynoscion nebulosus), black drum (Pogonias
cromis), sheepshead (Archosargus probatocephalus), southern flounder
(Paralichthys lethostigma), Atlantic croaker (Micropogonias undulatus),
and sand seatrout (C. arenarius) were monitored using a standardized
fishery independent gill net and bag seine sampling program in eight Texas
bay systems. The impacts of management decisions based on optimum
sustained yield, effects of catastrophic events and stock recruitment
relationships can be measured by using estimates of relative abundance
based on the fishery independent monitoring program. Fall and spring gill
net catch rates indicate that declines in red drum and spotted seatrout
populations have slowed or stopped since the prohibition of sale of these
species in September 1981. However, the full effect of the regulations
may not be evident for 3-5 years because spotted seatrout and red drum do
not spawn until they are 3-5 years old. 1In addition, the effect of these
regulations has been hampered by the coastwide fish kill documented in
December 1983 and January 1984. Reduced population levels of red drum,
spotted seatrout and black drum due to this freeze were observed in the
1984 spring gill net catch rates.
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INTRODUCTION

Commercial and recreational fishermen in the United States have
increased fishing pressure on marine finfish stocks in recent years
(Anderson and Power 1957; United States Department of Commerce 1982).
Marine landings of finfishes by commercial fishermen increased from 2.04
billion kg in 1955 to 2.95 billion kg in 1980. The number of recreational
saltwater anglers tripled during the same period (United States Department
of Interior 1956, United States Department of Interior and United States
Department of Commerce 1982). Fisheries management has become more
complicated because commercial and recreational fishermen) often harvest
the same species.

The Texas Parks and Wildlife Department (TPWD) 1initiated a
standardized fishery independent monitoring program in 1975 using gill
nets and in 1977 using bag seines to assess the relative abundance and
size of finfish in Texas bays (Hegen 1983). Gill net sets during spring
(15 April-15 June) and fall (15 September-15 November) and bag seine
samples obtained monthly provide a statistically consistent and cost
efficient method for obtaining information on adult, sub-adult, and
juvenile fish populations (Hegen 1983, Hegen et al. 1983, Matlock et al.
1978, Matlock 1982a, Matlock et al. 1982). Random selection of sampling
sites minimizes the effect any one site has on annual estimates. In the
fall of 1980, TPWD increased the number of gill net samples collected
during periods of consistently high catch rates (spring and fall) to
provide more precise estimates of annual abundance within each bay (Hegen
et al. 1983). Gill net and bag seine data are used to determine relative
abundance and size to allocate and regulate the harvest.

The objectives of this study were to:

1. determine species composition size and relative abundance of
selected sportfish in the coastal bay systems of Texas.

2. publish the results in a report which will assist resource
managers to effectively manage selected important sportfishes.

Differences in this report compared to previous versions are due to
updating the data base and this report should be considered the most
accurate.

MATERIALS AND METHODS

Monofilament gill nets (183 m long; 1.2 m deep with separate 45.7-m
sections of 7.6-, 10.2-, 12,7-, and 15.2-cm stretched mesh tied together
in ascending order) were used in eight Texas bay systems (Figures 2-10)
from November 1975 to June 1984. Bag seines (18.3 m long; 1.8-m deep with
1.3-cm stretched nylon multifilament mesh in the central bag) were used in
these bays during October 1977 through September 1984 (Figures 12-19).
Sites for setting gill nets during spring (15 April-15 June) and fall (15
September-15 November) and for sampling with bag seines (monthly) were



randomly selected for approximately 100 areas in each bay system
(Appendices A and B).

During each season, 8-45 gill nets were set overnight in each bay
system except in East Matagorda Bay. Beginning 1 September 1984 two gill
nets were set in East Matagorda Bay during the first and last two fullest
weeks of each month., Since the fall 1981, not less than three nor more
than seven gill nets were set each week during each season; no more than 9
stations were duplicated each season. Prior to fall 1981 no less than 8
nor more than 16 gill net sets occurred in each season. Gill nets were
set perpendicular to shore with the smallest mesh shoreward; they were set
within 1 hour before sunset and were retrieved within 4 hours after the
following sunrise. Total fishing time was recorded to the nearest 0.1
hour. Each sampling week extended from 1 hour before sunset on Sunday
through 4 hours after sunrise the following Sunday.

Each month 10 bag seine samples were collected in each bay system.
Five stations were sampled during the first and the last two fullest weeks
of each month; no station was duplicated. Bag seine samples were
collected in East Matagorda Bay beginning February 1983. Bag seines were
pulled parallel to shore for a distance of 15.2-30.5 m. The rectangular
surface area sampled (nearest 0.0l ha) was estimated using the distance
pulled and the length of extension of the bag seine. Each sampling week
extended from sunrise Monday through sunset of the following Sunday.

Catch rates for red drum (Sciaenops ocellatus), spotted seatrout
(Cynoscion nebulosus), black drum (Pogonias cromis), sheepshead
(Archosargus probatocephalus), southern flounder (Paralichthys
lethostigma), Atlantic croaker (Micropogonias undulatus), and sand
seatrout (C. arenarius) were calculated by dividing the total number of
fish caught by the total hours fished (gill net) or hectares sampled (bag
seine) from all samples in a season (gill net) or month (bag seine).
Coastwide catch rates were weighted by the 1 each bay system's shoreline
(Matlock and Ferguson 1982). Annual bag seine catch rates were calculated
from unweighted monthly means.

Total lengths (nearest 1 mm) of fishes caught in gill nets were
obtained for the first 19 individuals of each species caught in each mesh
size each week in each bay system during seasonal sampling and during each
set in East Matagorda Bay. Mean fish lengths in gill nets were calculated
for each of the four mesh sizes in each sample. Mean lengths for the
combined meshes were calculated by weighting the mean lengths in each mesh
by the proportion of fish caught in each mesh. Total lengths (nearest 1
mm) for fishes caught in bag seines were obtained from a random sample of
no more than 19 individuals of each species in each sample. Beginning
March 1983, lengths of fishes greater than 204 mm were eliminated from bag
seine mean length calculations based n the findings of McEachron and Green
(In Press). Coastwide lengths were weighted according to the catch rate
in each bay system.

Salinity, water temperature, dissolved oxygen and turbidity were
measured at the set and pickup for each gill net and prior to each bag
seine sample. Means for these parameters were calculated for each season
(gill net) and for each month (bag seine).
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RESULTS

Gill Net

The highest fall coastwide catch rate for red drum (0.9/h) occurred in
1975, 1976 and 1979; the lowest catch rate (0.5/h) occurred in 1982 and
1983 (Table 1). All other fall catch rates were similar (0.6-0.7/n).
Generally, fall catch rates in the upper Laguna Madre (0.2-0.5/h) were
lower than reported in all other bay systems.

The highest spring coastwide red drum catch rate (0.8/h) occurred in
1980 (Table 2). Lowest catch rates occurred in 1977-1979 (0.3/h). Catch
rates in all other years ranged from 0.4-0.7/h. Catch rates within each
bay system ranged from .0.1/h to 1.2/h.

The highest fall coastwide spotted seatrout catch rate (0.7/n)
occurred in 1976 (Table 1). Catch rates in 1975 and 1977 were 0.5/h. All
other catch rates since 1978 have been either 0.3 or 0.4/h. Fall catch
rates within each bay system ranged from 0.1-2.5/h.

Spring coastwide spotted seatrout catch rates were highest (1.1/n) in
1976 (Table 2). Catch rates steadily declined through 1979 to 0.3/h.
Since 1979 they steadily increased through 1982 to 0.9/h; catch rates then
declined through 1984 to 0.3/h. Catch rates in the lower Laguna Madre
(0.6-3.4/h) were generally higher than in any other bay system.

The highest fall coastwide black drum catch rate (1.0/h) occurred in
1982 (Table 1). The lowest catch rate occurred in 1979 (0.3/h). Catch
rates in all other years ranged from 0.5-0.9/h. Lower Laguna Madre catch
rates (0.4-2.7/h) were generally higher than in any other bay system.

Spring coastwide black drum catch rates were highest (0.9/n) in 1983
(Table 2). They were lowest in 1978 (0.3/h) and 1979 (0.4/h). Catch
rates ranged from 0.5 to 0.7/h in all other years. Catch rates within
each bay system ranged from <0.1-2.7/h.

Fall coastwide sheepshead catch rates were either 0.2 or 0.3/h each
year (Table 1). Aransas Bay (0.2-1.5/h) and San Antonio Bay (. 0.1-0.7/h)
catch rates were generally higher than in any other bay system.

Spring coastwide sheepshead catch rates ranged from 0.1-0.3/h each
year (Table 2). Catch rates within each bay system ranged from 0.0-0.6/h.

Fall and spring coastwide southern flounder catch rates were <0.2/h
during all years (Tables 1 and 2). Catch rates within each bay system
were <0.03/h except for East Matagorda Bay during fall 1976.

The highest fall coastwide Atlantic croaker catch rate (0.4/h)
occurred in both 1977 and 1983 (Table 1). Catch rates in all other years
ranged from 0.1-0.3/h. The Corpus Christi Bay system generally had the
highest catch rates (0.4-1.7/h).



The highest spring coastwide Atlantic croaker catch rates occurred in
1976 (0.3/h), 1977 (0.3/h) and 1982 (0.2/h); they were 0.1/h in all other
years (Table 2). Catch rates within each bay system ranged from 0.0-
1.0/h.

Fall and spring coastwide sand seatrout catch rates were <0.1/h during
all years (Tables 1 and 2). Catch rates within each bay system ranged
from 0.0-0.3/h.

Fall and spring coastwide mean lengths did not vary widely among years
for any species (Tables 1 and 2). Red drum mean lengths ranged from 373-
468 mm. Spotted seatrout mean lengths ranged from 424-496 mm. Black drum
mean lengths ranged from 346-421 mm. Sheepshead mean lengths ranged from
292-373 mm. Southern flounder mean lengths ranged from 321-365 mm.
Atlantic croaker mean lengths ranged from 263-322 mm. Sand seatrout mean
lengths ranged from 216-331 mm.

The highest catch rates for red drum, spotted seatrout and Atlantic
croaker occurred in the 7.6 and 10.2-cm meshes in all bay systems
(Appendix C). Black drum, sheepshead, southern flounder and sand seatrout
catch rates in the 12.7 and 15.2-cm meshes generally equaled or exceeded
catch rates in the 7.6 and 10.2-cm meshes. The largest fish of each
species were generally caught in the 12.7 and 15.2-cm meshes.

Hydrologic parameters varied among seasons, among years, and among bay
systems (Appendix D). Coastwide annual salinities ranged from 15.9 to
27.9 o/oo during fall and from 14.6 to 27.6 o/oo during spring.
Salinities were generally higher in the upper and lower Laguna Madre than
in any other bay system. Coastwide water temperatures were generally lower
during fall (21.3-25.8 C) than during spring (24.4-27.1 C). This pattern
was consistent in each bay system. Dissolved oxygen ranged from 6é-11 ppm
in all bay systems during all years in both seasons except for San Antonio
Bay in springs 1980 (5 ppm) and 1982 (4 ppm). Turbidities were generally
<91 Jackson Turbidity Unit (JTU) coastwide and in all bay systems in both
seasons.

Bag Seine

Coastwide red drum bag seine catch rates increased from 8.08/ha in
1977-78 to 24.13/ha in 1979-80, then decreased to 9.42/ha in 1980-81
(Table 3). Catches in 1981-82 (31.31/ha) and 1982-83 (25.04/ha) were the
highest recorded since sampling began. Catch rates among bay systems
ranged from 0.35/ha in upper Laguna Madre during 1980-81 to 70.09/h in
Galveston Bay during 1979-80

Coastwide spotted seatrout bag seine catch rates decreased from
17.50/ha in 1977-78 to 8.79-9.18/ha during 1979-80 through 1981-82 (Table
3). Catch rates then increased to 16.95/ha in 1982-83., Catch rates among
bay systems ranged from 0.34/ha in lower Laguna Madre during 1979-80 to
45.97/ha in Galveston Bay during 1982-83.
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Coastwide black drum catch rates were highest in 1977-78 (12.52/ha)
and 1978-79 (14.55/ha) (Table 3). Catch rates ranged from 4.92-7.47/ha
during all other years. Individual bay system catch rates ranged from
0.00/ha in lower Laguna Madre during 1977-78 to 37.04/h in Galveston Bay
during 1978-79.

The highest coastwide sheepshead catch rate (6.49/ha) occurred during
1978-79 (Table 3). All other catch rates were <1.72/ha. Bay system catch
rates ranged from 0.00/ha in upper Laguna Madre-during all years except
1978-79 to 15.74/ha in Galveston Bay during 1978-79.

Coastwide southern flounder catch rates increased from 1.45/ha in
1978-79 to 8.73/ha in 1981-82 (Table 3). They then declined to 4.27/ha in
1982-83. Bay system catch rates ranged from 0.00/ha in Aransas Bay during
1978-79 to 19.01/ha in Aransas Bay during 1981-82.

Coastwide Atlantic croaker catch rates increased from 111.61/ha in
1977-78 to 291.29/ha in 1979-80 (Table 3). They decreased in 1980~-81
(141.20/ha) and then increased to the highest catch rate of 482.23/ha in
1981-82. The catch rate in 1982-83 was 261.30/ha. Bay system catch rates
ranged from 0.35/ha in upper Laguna Madre during 1980-81 to 1861.80/ha in
Galveston Bay during 1981-82.

Coastwide sand seatrout catch rates were highest in 1981-82 (12.05/ha)
and 1982-83 (13.93/ha) (Table 3). Catch rates ranged from 3.02-9.74/ha
during all other years. Highest bay system catch rates occurred in
Galveston Bay (11.53-44.87/ha) and Matagorda Bay (1.86-29.30/ha); catch
rates in all other bay systems were <2.32/ha.

Coastwide monthly bag seine catch rates during October 1982-September
1983 indicated seasonal peaks in abundance which were unique for each
species (Appendix E). Red drum coastwide catch rates were highest during
November-April; mean lengths increased from 47 mm in December to 191 mm in
August. Coastwide spotted seatrout catch rates were highest during July-
November; mean lengths increased from 53 mm in June to 90 mm in
September. The highest catch rate for black drum occurred during July and
August; mean lengths increased from 64 mm in June to 148 mm in
September. No sheepshead were caught during January-May and coastwide
catch rates were <3.18/ha in all other months; mean lengths increased from
31 mm in June to 60 mm in August. Highest coastwide southern flounder
catch rates occurred during February-April; mean lengths increased from 31
mm in January to 127 mm in July. Coastwide Atlantic croaker catch rates
were highest during January-June; mean lengths increased from 33 mm in
December to 118 mm in July. Sand seatrout coastwide catch rates were
highest during May-June and August-September with none caught during
December-March; mean lengths increased from 30 mm in April to 85 mm in

July.

Hydrologic parameters varied among months and among bay systems
(Appendix D). Coastwide salinities ranged from 17.7 o/oo in September to
27.5 o/oo in October. Individual bay system salinities were generally
higher in the upper and lower Laguna Madre than in any other bay system.
Water temperatures followed seasonal trends, declining during fall,
increasing during spring, with lowest temperatures in winter (15-17 C) and



highest temperatures in summer (26-31 C). Dissolved oxygen ranged from 5-
13 ppm coastwide and in all bay systems. Turbidities were generally <98
JTU's coastwide and in all bay systems.

DISCUSSION

Independent monitoring programs utilizing gill nets and bag seines can
be used to indicate changes in fish abundance on a coastwide basis.
McEachron and Green (In Press) found differences in coastwide annual catch
rates for several species. The declines in relative abundance of red drum
and spotted seatrout (Matlock 1982b) have stabilized due to the imposition
of restrictive regulations. However, the full effect of these regulations
may not be evident for 3-5 years because spotted seatrout and red drum do
not spawn until 3-5 years of age and it takes them 2-3 years to reach a
catchable size.

Effective management of fish populations requires knowledge of the
relationship between spawning and subsequent adult abundance (Cushing
1970, Gulland 1977). Since it has been possible to detect changes in
annual abundances with bag seines and gill nets, it may be possible to
determine stock recruitment relationships wutilizing these gears. To
determine these relationships it is imperative that the standardized
monitoring program used by TPWD be maintained.

The Texas coast experienced a severe fish kill due to cold
temperatures during late December 1983 and early January 1984 (McEachron
et al. 1984). Preliminary estimates revealed that over 15 million marine
organisms were killed. Of these, approximately 567,000 were spotted
seatrout, 285,000 were black drum, 183,000 were sheepshead, 160,000 were
Atlantic croaker and 90,000 were red drum. Spotted seatrout spring gill
net catch rates declined to the lowest level recorded during the past 9
years. Red drum and black drum spring gill net catch rates declined to
intermediate levels. Spring gill net catch rates for sheepshead, southern
flounder, Atlantic croaker and sand seatrout were generally low and
decreases in population levels were not obvious. It is apparent that
effects of catastrophic events such as freezes on some finfish populations
can be observed with statistics from the standardized monitoring program
used by TPWD.

Relative abundance of juvenile fishes is not uniform throughout the
year. Periods of high relative abundance in bag seines have been
subjectively determined for red drum, spotted seatrout, black drum,
sheepshead, southern flounder and Atlantic croaker (McEachron and Green In
Press). The 1982-83 monthly bag seine catches in this report also
indicate periods of high abundance for these species. It would be most
appropriate to present catch rates during periods of high relative
abundance. It is recommended that periods of high abundance in bag seines
be graphically determined for each of the species and that these
"seasonal" catch rates be presented in future reports.

Beginning March 1983, fish <204 mm were eliminated from bag seine
catch rates based on the findings of McEachron and Green (In Press).
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Consequently, the annual bag seine catch rates during 1982-83 may be lower
due to elimination of large fish and not because of declines in relative
abundance. This will also cause smaller mean lengths. However, this
procedure should decrease the variances of these estimates by eliminating
the few large fishes which are fortuitously captured in bag seines. Bag
seine catch rates and mean lengths calculated from data which have had
these larger fish removed should be more precise and should more
accurately reflect changes in juvenile abundance.
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Figure 1.
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Texas bay systems.
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Figure 2. Gil1 net sample sites
September 1983-June 1984.

in the Galveston Bay system,
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Figure 3. Gill net sample sites
September 1983-June 1984.

in the Galveston Bay system,
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Figure 4.
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Gi1l net sample sites in the East Matagorda Bay system,
September 1983-June 1984.
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Figure 5. Gill net sample sites
September 1983-June 1984.

in the Matagorda Bay system,
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Figure 6. Gill net sample sites in the San Antonio Bay system,
September 1983-June 1984.
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Figure
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7. Gi11 net sample sites
September 1983-June 1984.

in

the Aransas

Bay

system,
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Figure 8. Gill net sample sites in the Corpus Christi Bay system,
September 1983-June 1984.

(I T T O I



35

R
bty QANEAAS // n N

AW
onan B\ ®
g q /
3 Hv.v

%: = AV I1SIBHD SNdHO0J "

W : \
/é/// : %/ o3\ ,
/ \\aw.umu% - JINNVHD  IISIEHD  SNdN09 y N

/ g \So\&wm R /// J./ttt‘..;l/ A
//'Ol\fu\ﬂﬂ‘nhm\w‘n\‘ €2 A 4 B ’c/, 7/‘1’.

\
Ave  §323w :/..'/
| {

N -
R

Z VINNVYHI 400

Fy e AN

7Y
Nz 7 ///N/,,/ B




36

Figure 9. Gill net sample sites in the upper Laguna Madre bay
system, September 1983-June 1984.
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Figure 10. Gill net sample sites in the lower Laguna Madre bay
system, September 1983-June 1984.
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Figure 11.
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Bag seine sample sites in the Galveston Bay system (each
number should be preceded by the digit 2 except site
300), October 1982-September 1983.
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Figure 12. Bag seine sample sites in the Galveston Bay system (each
number should be preceded by the digit 2), October 1982-
September 1983.
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Figure 13.

44

Bag seine sample sites in the East Matagorda Bay system
(each number should be preceded by the digit 2), October
1982-September 1983.
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Figure 14.

46

Bag seine sample sites in the Matagorda Bay system (each
number should be preceded by the digit 2 except for site
300), October 1982-September 1983.
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Figure 15.

48

Bag seine sample sites in the San Antonio Bay system
(each number should be preceded by the digit 2), October
1982-September 1983.
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Figure 16.

50

Bag seine sample sites in the Aransas Bay system (each
number should be preceded by the digit 2), October 1982-
September 1983.
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Figure 17.

52

Bag seine sample sites in the Corpus Christi Bay system
(each number should be preceded by the digit 2), October
1982-September 1983.
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Figure 18.

54

Bag seine sample sites in the upper Laguna Madre bay
system (each station should be preceded by the digit
2), October 1982-September 1983.
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Figure 19.

56

Bag seine sample sites in the lower Laguna Madre bay
system (each number should be preceded by the digit 2),
October 1982-September 1983.
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Appendix A. Gill net site identification.
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Appendix B. Bag seine site identification.
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Appendix C. Mean gill net catch rates (No./h) and mean total
lengths (mm) by mesh size for selected fishes by season

and bay system.
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Appendix D.  Hydrological summary for gill net and bag seine.
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Appendix E. Mean bag seine abundances (No./ha) and mean total
lengths (mm) of selected fishes by month.
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