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EVALUATION OF 732-M TRAMMEL NET FOR ESTIMATING
FINFISH ABUNDANCE IN TEXAS BAYS

ABSTRACT

A 732-mm (1200 feet) trammel net was evaluated as a fish population
sampling device in water < 1.2 m (4 feet) deep in eight Texas bay systems.
Although the gear apparently yielded satisfactory results from a
biological standpoint, it may not be economically feasible for routinely
estimating adult finfish populations because of the lack of personnel,
time, finance and number of available sampling sites required as well as
possible equipment damage, adverse weather effects and sample size
constraints.

Catch data were summarized by bay system by station type by month.
Hydrological and meterorological data were summarized by date.



INTRODUCTION

Finfish in Texas bays support important recreational and commercial
industries. Recreational fishermen in the Sabine Lake, Galveston, Matagorda,
San Antonio, Aransas, Corpus Christi and Laguna Madre Bay systems harvested
an estimated 8,016,800 fish weighing 3,523,551 kg from September 1974
through August 1976 (Heffernan and Green 1977). During the same period
commercial fishermen removed a reported 2,395,830 kg of fish from these
bay systems. Five species--spotted seatrout (Cynoscion nebulosus), red
drum (Sciaenops ocellata), black drum (Pogonias cromis) sheepshead
(Archosargus probatocephalus) and southern flounder (Paralichthys lethostigma)
accounted for 70.1% of the total weight caught by recreational fishermen and
97.7% of the total weight caught by commercial fishermen.

Effective management of estuarine fishes depends on sustained monitoring
of the resource using an unbiased measuring system (Radovich 1975). 1In
November 1975 the Coastal Fisheries Branch of the Texas Parks and Wildlife
Department began a coastwide sampling program to obtain baseline data on
adult finfish abundance (Matlock et al, 1978a). Simultaneously, a gear
evaluation program was initiated (Matlock et al. 1978b). For an accurate
fish population estimate, a quantitative estimate of fish occupying all
habitat types within the bay must be obtained. During fall 1975 through
spring 1976, shoreline and open-water areas were sampled with gill nets
while trammel nets were used in the shoreline areas only. Gill nets were
considered unsatisfactory for routinely sampling in open-water areas (Matlock
et al. 1978a, 1978b). To determine "actual" abundance of finfishes in the
open-water (1.2 m deep) areas, a 732-m-long trammel net was set in the shape
of a square during fall (October-November) 1976 and spring (April-May) 1977.
Trammel nets (732 m) were also set along the shoreline in the shape of a
rectangle (91 x 549 m) to examine the distribution of fish within each bay
system with respect to water depth. This report summarizes and compares
catch-per-area data obtained in the shoreline and open-water areas of each
bay system during the fall 1976 and spring 1977.

MATERTALS AND METHODS

During October and November 1976 and April and May 1977, trammel nets
were used in Galveston (Figs. la-b), East Matagorda (Fig. 2), Matagorda
(Fig. 3), San Antonio (Fig. 4), Aransas (Fig. 5) and Corpus Christi Bays
(Fig. 6) and upper Laguna Madre (Fig. 7) and lower (Fig. 8) Laguna Madre
systems. These systems were described by Matlock et al. (1978a). Each
nylon multifilament trammel net was 1.2 m deep and 732 m long with a 7.6-cm
stretched mesh inner panel sandwiched between two 30.5-cm stretched mesh
outer panels.

For each bay system, monthly sample sites were randomly selected from
a list of no more than 20 sites (no more than 40 sites in Galveston Bay
system) in each of two station types (Appendix A):



1. Shoreline station: a near-shore sample site where the
water depth was between 0.6 m and 1.2 m at a distance
of 91.4 m from shore and throughout a distance of 548.6
m parallel to shore.

2. Open-water station: a sample site where the water depth
was between 0.6 m and 1.2 m at all points along the perimeter
of a square area (182.9 m per side).

Four different stations of each type were sampled monthly in Galveston Bay
system, two different stations of each type in East Matagorda Bay system

and three different stations of each type in all other bay systems (Appendix B).
All stations in the Galveston Bay, East Matagorda Bay, and upper and lower
Laguna Madre systems were sampled before the 15th of each month; all stations
in the other bay systems sampled after the 15th of each month.

At shoreline stations, trammel nets were set during daylight hours by
placing one end of the net on shore, proceeding 91.4 m perpendicular to
shore, making a 90° turn, proceeding 548.6 m parallel to shore, making
a 90° turn and returning 91.4 m to shore. At open-water stations, trammel
nets were set in the shape of a square with 182.9 m per side. Immediately
after each net was set, one of three randomly selected striking methods
was initiated:

1. Noise strike: two outboard motor powered skiffs traveled
the length of the net four times disturbing the water as
much as possible.

2. Rotenone strike: 7.6 liters of rotenone (Nox Fish) was applied
to the area.

3. Potassium permanganate (KMnOA) strike: KMnO4 (0.9 kg) was
applied to the area.

In each bay system each of the striking methods were used once at each
station type monthly, except that in Galveston Bay system one striking
method was also used twice at each station type and that in East Matagorda
Bay system only two striking methods were used at each station type.

When possible, all captured fish were identified to species (Parker
et al. 1972), counted and measured (total length to the nearest millimeter).
All data were key-punched and stored on magnetic tape at the Texas Parks
and Wildlife Department's Data Processing Section, Austin, Texas. The
common names used are those of Bailey et al. (1970).

At each site sampled, selected surface (0-15 cm below surface)

hydrological parameters were measured--including turbidity (to the nearest

1 JTU), water temperature (to the nearest 0.5 C), salinity (to the nearest
0.1 o/o00), and dissolved oxygen (to the nearest 1 ppm) (Appendix C). Tidal
state (slack, ebb or flood) and sea condition (calm, choppy or rough) were
estimated visually. The depth range (to the nearest 0.1 m) was determined
by measuring the depth at randomly selected places along the net. Turbidity
was determined with Jackson turbidimeters; temperature measured with stem



thermometers, salinity with refractometers; dissolved oxygen with Hach
kits. The bottom type (mud, sand, shell and/or clay) and the amount
of vegetation (none, sparse, moderate or dense) were subjectively
determined at each site sampled.

Selected meteorological parameters associated with each sample were
also recorded (Appendix D). Wind speed (to the nearest 1 mile/h and
converted to the nearest km/h) was obtained from the nearest available
source. Wind direction was determined using a hand-held compass. The
percentage of cloud cover, the precipitation (none, slight or heavy) and
the fog (present or absent) were estimated visually. The air temperature
(to the nearest 0.5 C) was determined using stem thermometers. The
barometric pressure (to the nearest 0.01 inches of Hg and converted to
the nearest mm Hg) was obtained from the nearest available source.

Abundance estimates (to the nearest 0.01 fish/acre) for each species
and for all species combined were calculated using ratio estimators (total
fish caught/total area sampled) for each station type in each bay system
each month and for all bays combined. Seasonal mean abundance for each
species and all species combined in each bay system and all bays combined
were also calculated using ratio estimators. The mean size (total length
to the nearest mm) of each species for the above categories was also
calculated using the ratio estimator. No statistical analyses were conducted,
so comparisons of mean catches or total lengths are based solely on the
magnitudes of the estimates involved. No significant differences are
implied.

RESULTS

Galveston Bay

Thirty~two 732-m trammel net sets covering 133,76 ha in the Galveston
Bay system yielded 3107 fish representing 26 species (Table 1). A large
variation occurred among mean catches of each species each month. Species
composition in the fall was similar to that in the spring, with black drum
(4.79 and 2.41 fish/ha), gizzard shad (4.98 and 3.10 fish/ha) and sea
catfish (5.37 and 11.71 fish/ha) dominating the catch during both seasons.
Atlantic stingray (3.40 fish/ha) were abundant in the spring but few (0.08
fish/ha) were caught in the fall. Total catch of all fish during each
season approximated 23 fish/ha.

During the fall, catches at shoreline stations (20.82 fish/ha) approxi-
mated those at open-water stations (22.19 fish/ha). Sea catfish (6.5?“fish/ha)
dominated the shoreline catch and gizzard shad (7.82 fish/ha) dominated the
open-water catch (Table 2). The mean length of each species caught except
spotted seatrout and sheepshead were similar at each station tvpe. Spotted
seatrout and sheepshead caught at shoreline stations were about 100 mm
larger than those at open-water stations.



During the spring, catches at shoreline stations (34.74 fish/ha) exceeded
those at open-water stations (13.22 fish/ha) by about three times primarily
because of large catches of sea catfish (17.41 fish/ha) and Atlantic stingray
(5.43 fish/ha) (Table 3). The mean length of each species caught except
black drum were similar at each station type. Black caught at open-water
stations (503 + 40 mm) were about twice as large as those at shoreline
stations (256 + 2 mm.

East Matagorda Bay

Sixteen 732-m trammel net sets covering 33.44 ha in East Matagorda Bay
system yielded 578 fish representing 13 species (Table 4). Substantial
variation occurred among catches of each species each month. Species
composition in the fall was similar to that in the spring with red drum
(1.68 and 0.72 fish/ha), black drum (6.25 and 1.62 fish/ha), southern
flounder (0.72 and 1.23 fish/ha), sea catfish (0.48 and 1.08 fish/ha)
and striped mullet (0.87 and 0.63 fish/ha) accounting for most of the
catch during both seasons. Total catch of all fish during fall (10.96
fish/ha) was about 1.5 times higher than in spring (6.80 fish/ha).

During the fall, catches at shoreline stations (14.24 fish/ha) exceeded
those at open-water stations (5.99 fish/ha) by about two times with black
drum comprising about one-half of total catch at each station type (Table 5).
The mean length of most species caught at shoreline stations was usually
different from that of those caught at open-water stations with no apparent
pattern among species.

During the spring, catches at shoreline stations (8.72 fish/ha) exceeded
those at open-water stations (2.77 fish/ha) by about three times because the
catch of each species except spot was greater at shoreline than open-water
stations (Table 6). The catch of spot was about the same at the two station
types (v 0,06 fish/ha). The mean length of each species caught were similar
at each station type.

Matagorda Bay

Twenty-four 732-m trammel net sets covering 100.32 ha in the
Matagorda Bay system yielded 1546 fish reoresenting 23 species (Table 7).
A large variation occurred among mean catches of each species each month.
Species composition in the fall was similar to that in the soring except
that many more gizzard shad and striped mullet were caught in the fall
than in the spring (2.55 shad/ha in fall; 0.32 shad/ha in spring and
3.69 mullet/ha in fall; 0.92 mullet/ha in spring). Black drum (4.81 fish/
ha in fall; 2.77 fish/ha in spring), red drum (3.41 fish/ha in fall;

2.07 fish/ha in spring) and spotted seatrout (2.70 fish/ha in fall:

1.75 fish/ha in spring) were the only other species caught at > 1 fish/ha
in the fall or spring. Total catch of all fish during fall (19.74 fish/ha)
was about 1.8 times higher than in spring (11.11 fish/ha).



During the fall, catches at shoreline stations (16.29 fish/ha) were
about 507 less than those at open-water stations (27.41 fish/ha). Black
drum (6.37 fish/ha), red drum (5.24 fish/ha) and striped mullet (2.62 fish/
ha) dominated the shoreline catch while striped mullet (5.89 fish/ha),
gizzard shad (5.54 fish/ha), spotted seatrout (5.49 fish/ha) and black
drum (3.54 fish/ha) dominated the open-water catch (Table 8). The mean
length of each species caught except red drum were similar at each station
type. Red drum were about 60 mm larger at shoreline stations than at
open-water stations.

During the spring, catches at shoreline stations (8.57 fish/ha) were
about 40% less than those at open-water stations (14.92 fish/ha). Black
drum, spotted seatrout and red drum dominated the catches at both shoreline
and open-water stations with catches of each species at each station type
> 1.45 fish/ha (Table 9). Spot were also abundant in the open-water catches
(2.00 fish/ha), but were not caught at shoreline stations. The mean length
of each species caught eXcept southern flounder and alligator gar were
similar at each station type. Southern flounder caught at shoreline stations
(338 + 34 mm) were about 40 mm larger than those caught at open-water stations
(296 + 27 mm). Alligator gar caught at shoreline stations (846‘1 34 mm) were

364 mm shorter than those caught at open-water stations (1210 + 0 mm).

San Antonio Bay

the spring. Spotted seatrout (2,99 fish/ha), red drum (2.62 fish/ha) and
8izzard shad (2.61 fish/ha) were the most abundant species caught in the
fall, whereas sea catfish (5.72 fish/ha) and spotted seatrout (2.11 fish/ha)
were the most abundant Species caught in the spring. Total catch of all
fish during each season approximated 15 fish/ha.

During the fall, catches at shoreline stations (13.41 fish/ha)
aoproximated those at open-water stations (15.87 fish/ha). Red drum
(3.62 fish/ha) and spotted seatrout (2,09 fish/ha) dominated the shoreline
catch and gizzard shad (6.19 fish/ha) and spotted seatrout (4.34 fish/ha)
dominated the opén-water catch (Table 11). The mean length of each species
caught except red drum and southern flounder were similar at each station

type. Both red drum and southern flounder were larger at shoreline stations
than at open-water stations.

During the spring, catches at shoreline stations (10.79 fish/ha)
were about 56% less than catches at open-water stations (24.52 fish/ha).
Sea catfish dominated the shoreline (3.45 fish/ha) and the open-water
(9.13 fish/ha) catches (Table 12). Gafftopsail catfish (3.30 fish/ha),
gulf menhaden (3.15 fish/ha) and spotted seatrout (3.00 fish/ha) were also
abundant at open-water stations, but not at shoreline stations. The mean
length of each species caught was generally greater for fish at open-water

stations than at shoreline stations, However, the reverse was true for
sheepshead,



Aransas Bay

Twenty-four 732-m trammel net sets covering 100.32 ha in the Aransas
Bay system yielded 1685 fish representing 22 species (Table 13).
Substantial variation occurred between catches of each species each
month. Species composition in the fall was considerably different from
that in the spring. Gizzard shad (9.30 fish/ha), black drum (5.74 fish/ha),
striped mullet (3.41 fish/ha) and red drum (3.02 fish/ha) were the most
abundant species caught in the fall, whereas striped mullet (1.90 fish/ha)
and spotted seatrout (1.44 fish/ha) were the most abundant species caught
in the spring. Total catch of all species was about four times higher
in the fall (26.43 fish/ha) than in the spring (7.44 fish/ha).

During the fall, catches at shoreline stations (23.74 fish/ha)
approximated those at open-water stations (29.84 fish/ha). Black drum
(6.18 fish/ha) and striped mullet (5.28 fish/ha) dominated the shoreline
catch while gizzard shad (18.56 fish/ha) and black drum (5.09 fish/ha)
dominated the open-water catch (Table 14). The mean length of each species
caught except southern flounder and striped mullet was greater for fish
caught at shoreline stations than for fish caught at open-water statioms.
Southern flounder caught at shoreline stations (381 + 34 mm) were smaller
than those caught at open-water stations (398 + 87). Striped mullet caught
at the two station types were about the same size,

During the spring, catches at shoreline stations (8.86 fish/ha)
approximated those at open-water stations (5.25 fish/ha). Striped mullet
(3.12 fish/ha) dominated the shoreline catch and spotted seatrout (1.65
fish/ha) dominated the open-water catch (Table 15). The mean length of
each species caught were similar at each station type.

Corpus Christi Bay

Twenty-~four 732-m trammel net sets covering 100.32 ha in the
Corpus Christi Bay system yielded 2026 fish representing 29 species (Table
16). Substantial variation occurred between catches of each species each
month. Species composition in the fall was considerably different from
that in the spring. Spotted seatrout (4.55 fish/ha) and spot (3.39 fish/ha)
dominated the fall catch, whereas Atlantic croaker (5.72 fish/ha), sea
catfish (5.34 fish/ha) and gulf menhaden (2.10 fish/ha) were the most
abundant species caught in the spring. Total catch of all fish during
each season approximated 20 fish/ha.

During the fall, catches at shoreline stations (18.59 fish/ha)
approximated those at open-water stations (19.71 fish/ha). Spotted
seatrout (4.02 fish/ha) and pinfish (2.49 fish/ha) dominated the shore-
line catch and spot (6.59 fish/ha), spotted seatrout (5.34 fish/ha) and
gulf menhaden (3.59 fish/ha) dominated the open-water catch (Table 17).
The mean length of each species caught except southern flounder, sheeps-
head and gizzard shad were similar at each station type. Southern
flounder and sheepshead caught at shoreline stations were about 100 and
50 mm, respectively, larger than those caught at open-water stations;
the reverse was true for gizzard shad (v 100 mm difference).



During the spring, catches at shoreline stations (13.31 fish/ha)
were about 33% of those at open-water stations (33.43 fish/ha).
Atlantic croaker (4.65 fish/ha) and gulf menhaden (2.09 fish/ha)
dominated the shoreline catch while sea catfish (12.62 fish/ha),
Atlantic croaker (7.34 fish/ha) and red drum (2.15 fish/ha) dominated
the open-water catch (Table 18). The mean length of each species caught
were similar at each station type.

Upper Laguna Madre

Twenty-~four 732-m trammel net sets covering 100.32 ha in the upper
Laguna Madre system yielded 1009 fish representing 20 species (Table 19).
Substantial variation occurred between catches of each species each
month. Species composition in the fall was considerably different from
that in the spring. Black drum (2.02 fish/ha) was the most abundant specie
caught in the fall, whereas Atlantic croaker (3.05 fish/ha) and striped
mullet (2.87 fish/ha) were the most abundant species caught in the spring.
Total catch of all fish was about 1.5 times greater in the spring (12.32
fish/ha) than in the fall (7.82 fish/ha).

During the fall, catches at shoreline stations (9.26 fish/ha) were
about 60% higher than at open-water stations (5.64 fish/ha). Black drum
(3.32 fish/ha) dominated the shoreline catch and red drum (1.80 fish/ha)
dominated the open-water catch (Table 20). No pattern in the mean length
of each species caught at shoreline and open-water stations was evident.

During the spring, catches at shoreline stations (11.29 fish/ha)
approximated those at open-water stations (13.82 fish/ha). Atlantic
croaker (3.85 fish/ha) dominated the shoreline catch while striped mullet
(5.39 fish/ha) dominated the open-water catch (Table 21). The mean length
of each species except black drum, spot and sea catfish were generally
larger for fish caught at shoreline stations than for those at open-water
stations. Black drum were larger at open-water stations; spot and sea
catfish were about the same size at the two station types.

Lower Laguna Madre

Species composition in the fall was similar to that in the spring, with
spot (7.78 and 1.20 fish/ha), striped mullet (4.17 and 2.46 fish/ha),
Atlantic croaker (3.53 and 10.01 fish/ha), spotted seatrout (2.75 and 2.39
fish/ha), sea catfish (2.34 and 1.16 fish/ha) and red drum (2.06 and 1.08
fish/ha) dominating the catch during both seasons. Pinfish were also
abundant in the fall (2.2¢4 fish/ha) with few (0.34 fish/ha) caught in the
Spring. Total catch of all fish was approximately 1.5 timeg greater in the
fall (34.14 fish/ha) than in the spring (24.58 fish/ha),



During the fall, catches at shoreline stations (39.74 fish/ha)
were about 1.6 times greater than catches at open-water stations (25.55
fish/ha). Spot (9.36 fish/ha at shoreline statioms; 5.39 fish/ha at
open-water stations) dominated the catch at both station tyoes (Table 23).
No pattern in the mean length of each species caught at shoreline and open-
water stations was evident.

During the spring, catches at shoreline stations (28.49 fish/ha)
were about 1.5 times greater than catches at open-water stations
(18.61 fish/ha). Atlantic croaker (14.51 fish/ha at shoreline stations;
3.24 fish/ha at open-water stations) dominated the catches at both
station types (Table 24). However, spotted seatrout catches (3.09 fish/ha)
at open-water stations approximated the Atlantic croaker catches at that
station type. The mean length of each species were generally similar at
each station type.

Texas Coast

One hundred ninety-two trammel net sets covering 802.56 ha in
Texas bays yielded 14,429 fish representing 52 species (Table 25).
Only 13 species were caught in all eight bay systems, including: red
drum, black drum, spotted seatrout, southern flounder, sheepshead,
Atlantic croaker, gulf menhaden, gizzard shad, spot, sea catfish, striped
mullet, pinfish and Atlantic stingray. These species comprised 88% of
the total catch in all samples collected. The San Antonio Bay and the
lower Laguna Madre systems yielded the greatest number of species, 31
and 33, respectively.

The total catch of all fish at both station types in all bays and
both seasons combined was about 17.5 fish/ha. At both shoreline and
open-water stations the magnitude of total fish catch was higher in the
fall (~ 19.5 fish/ha) than in the spring (v 16 fish/ha) (Table 26). In
addition, for most of the species caught at least once in each bay system,
the catch in the fall was higher than that in the spring at both shoreline
and open-water stations. Only three species-—-Atlantic croaker, gulf menhaden
and sea catfish were represented by lower catches in the fall than in the
spring.

During the fall, the mean catch per area of most species caught in at
least four bay systems generally varied greatly between bays (Table 27).
The greatest catch of any one species occurred in the Aransas Bay system
with 9.30 gizzard shad/ha caught. However, the greatest total catch occurred
in the lower Laguna Madre system with 34.13 fish/ha caught. The species
composition in the fall varied greatly between bay systems. Red drum and
black durm only were consistently caught in larger numbers with mean catches
exceeding 1.00 fish/ha in every bay system.



During the spring, the mean catch per area of most species caught in
at least four bay systems generally varied greatly between bays (Table 28).
Black drum, spotted seatrout and sea catfish were the only species caught
consistently in large numbers in every bay system. The greatest catch of any
one species occurred in the Galveston Bay system with 11.71 sea catfish/ha
caught. The greatest total catch also occurred in the Galveston Bay system
with 25.61 fish/ha caught. The total catch in the lower Laguna Madre system
(24.58 fish/ha) approximated that of the Galveston Bay system.

DISCUSSION

Matlock et al. (1978b) concluded that a 366-m and a 1463-m trammel
net gave similar estimates of fish abundance but that the community
structures reflected by the two nets were different. Perhaps the 732-m
trammel net represents an acceptable compromise for monitoring both
population abundance and community structure. In spring 1976 the mean
catch per area of all fish in trammel nets of both lengths in shoreline
areas of Texas bays was about 23 fish/ha. The mean catch of all fish in
the 732-m trammel nets in spring 1977 was about 16 fish/ha. In addition,
the mean number of species represented in spring 1977 in 732-m trammel
nets in the sampled bays was 16 + 1; in spring 1976 there were 13 + 3 species
in the 1463-m net and 7 + 3 in the 366-m net. However, each 732-m net
sample required four people, two boats and about 3 h to complete. The
number of suitable sampling sites, especially shoreline sites, in each
bay system was limited because 0.55 km of uninterrupted shoreline was
required for each station. The variation in total catch among samples
was large (CV = 47% at both shoreline and open-water stations) and the
need for additional samples to detect changes in fish abundance is apparent.
The number of samples required to detect a 10% difference between two
means with 90% certainty at the 5% level of significance is 20 in each
season (Sokal and Rohlf 1969), which is almost double the number collected
in each bay system during this study. With these considerations in mind,
the routine use of a 732-m net may not be economically feasible. Additional
comparisons of the catches in 732-m and 366-m trammel nets would be required
to examine the feasibility of using one net instead of the other.
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Table 1. Mean catch per area (no/ha) of fishes caught in all 732-m
trammel net sets during fall (October-November) 1976 and spring
(April-May) 1977 in Galveston Bay system.

Species Oct. Nov. Fall April May Spring
Red drum 1.67 1.41 1.54 0.15 0.41 0.27
Black drum 5.26 4.31 4.79 1.91 2.90 2.41
Spotted seatrout 0.75 0.60 0.68 0.09 0.48 0.29
Southern flounder 0.42 0.06 0.24 0.36 0.12 0.24
Sheepshead 0.87 0.42 0.65 0.33 0.36 0.35
Atlantic croaker 2.18 0.06 1.14 0.15 2.36 1.26
Gulf menhaden 0.60 0.33 0.47 0.12 0.66 0.39
Gizzard shad 6.55 3.41 4.98 0.03 6.16 3.10
Spot 0.33 0.09 0.21 0.03 0.42 0.23
Sea catfish 10.20 0.54 5.37 13.97 9.45 11.71
Gafftopsail catfish 0.00 0.00 0.00 0.03 0.03 0.03
Striped mullet 0.48 1.05 0.77 0.84 0.60 0.72
Sand seatrout 0.39 0.06 0.23 0.00 0.00 0.00
Blue catfish 0.00 0.00 0.00 0.15 0.03 0.23
Pinfish 0.21 0.00 0.11 0.00 0.00 0.00
Atlantic spadefish  0.09 0.00 0.05 0.00 0.18 0.09
Atlantic threadfin 0.09 0.00 0.05 0.00 0.03 0.02
Pigfish 0.06 0.00 0.03 0.00 0.00 0.00
Carp 0.03 0.00 0.02 0.00 0.00 0.00
Alligator gar 0.06 0.00 0.03 0.03 0.81 0.42
Harvestfish 0.00 0.00 0.00 0.00 0.09 0.05
Atlantic stingray 0.15 0.00 0.09 6.58 0.27 3.40
Spotted gar 0.00 0.03 0.02 0.00 0.00 0.00
Bluefish 0.00 0.00 0.00 0.00 0.49 0.25
Gulf flounder 0.00 0.00 0.00 0.06 0.00 0.03
Blacktip shark 0.00 0.00 0.00 0.00 0.03 0.02
All species 30.39 12.37 21.44 24.83 26.01 25.61
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Table 4.

Mean catch per area (no/ha) of fishes caught in all 732-m

trammel net sets during fall (October-November) 1976 and spring

(April-May) 1977 in East Matagorda Bay system.

Species Oct. Nov. Fall April May Spring
Red drum 0.84 2.51 1.68 1.14 0.30 0.72
Black drum 6.46 6.04 6.25 2.63 0.60 1.62
Spotted seatrout 0.12 0.54 0.33 0.00 0.66 0.33
Southern flounder 0.96 0.48 0.72 0.90 1.56 1.23
Sheepshead 0.30 0.18 0.24 0.06 0.24 0.15
Atlantic croaker 0.06 0.00 0.03 0.49 0.66 0.58
Gulf menhaden 0.18 0.00 0.09 0.00 0.06 0.03
Gizzard shad 0.00 0.06 0.03 0.00 0.24 0.12
Spot 0.12 0.00 0.06 0.49 0.06 0.28
Sea catfish 0.84 0.12 0.48 0.00 2.15 1.08
Striped mullet 0.12 1.61 0.87 0.72 0.54 0.63
Pinfish 0.36 0.00 0.18 0.00 0.00 0.00
Atlantic stingray 0.00 0.00 0.00 0.00 0.06 0.03
All species 10.36 11.54 10.96 6.43 7.13 6.80
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Table 7.

(April-May) 1977 in Matagorda Bay system.

Mean catch per area (no/ha) of fishes caught in all 732-m
trammel net sets during fall (October-November) 1976 and spring

Species Oct. Nov. Fall April May Spring
Red drum 1.75 5.06 3.41 1.67 2.47 2.07
Black drum 5.18 4,43 4.81 3.75 1.79 2.77
Spotted seatrout 4.15 1.24 2.70 1.59 1.91 1.75
Southern flounder 0.80 0.00 0.40 0.24 0.24 0.24
Sheepshead 0.28 0.28 0.28 0.44 0.44 0.44
Atlantic croaker 0.12 0.00 0.06 0.04 0.32 0.18
Gulf menhaden 0.00 0.00 0.00 0.04 0.16 0.10
Gizzard shad 4.70 0.40 2.55 0.48 0.16 0.32
Spot 1.32 0.00 0.66 0.00 1.59 0.80
Sea catfish 0.80 0.00 0.40 0.68 0.60 0.64
Gafftopsail catfish 0.00 C.00 0.00 0.20 0.00 0.10
Striped mullet 1.24 6.14 3.69 0.56 1.28 0.92
Pinfish 0.12 0.00 0.06 0.00 0.20 0.10
Pigfish 0.56 0.00 0.28 0.00 0.12 0.06
Finescale menhaden 0.00 0.00 0.00 0.08 0.00 0.04
Cownose ray 0.00 0.00 0.00 0.04 0.00 0.02
Alligator gar 0.28 0.00 0.14 0.40 0.08 0.24
Harvestfish 0.00 0.00 0.00 0.00 0.16 0.08
Longnose gar 0.00 0.00 0.00 0.04 0.00 0.02
Atlantic stingray 0.24 0.00 0.12 0.24 0.16 0.20
Bull shark 0.32 0.00 0.16 0.00 0.00 0.00
White mullet 0.04 0.00 0.02 0.00 0.00 0.00
Gulf flounder 0.00 0.00 0.00 0.00 0.04 0.02
All species 21.90 17.55 19.74 10.49 11.72 11.11
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Table 10. Mean catch per area (no/ha) of fishes caught in all 732-m
trammel net sets during fall (October-November) 1976 and spring
(April-May) 1977 in San Antonio Bay system.

Species Oct. Nov. Fall April May Spring
Red drum 4.35 0.88 2.62 0.48 0.24 0.36
Black drum 1.36 0.88 1.12 1.24 0.16 0.70
Spotted seatrout 2,75 3.23 2.99 2.11 2.11 2.11
Southern flounder 0.28 0.12 0.20 1.00 0.52 0.76
Sheepshead 1.12 0.60 0.86 1.44 0.04 0.74
Atlantic croaker 0.00 0.00 0.00 0.04 0.28 0.16
Gulf menhaden 0.00 0.00 0.00 0.12 2.43 1.28
Gizzard shad 5.10 0.12 2.61 0.32 0.24 0.28
Spot 0.72 0.00 0.36 0.08 0.44 0.26
Sea catfish 3.11 0.00 1.56 5.38 6.06 5.72
Gafftopsail catfish 0.00 0.00 0.00 0.24 2.75 1.50
Striped mullet 1.12 0.52 0.82 0.48 0.96 0.72
Hogchoker 0.00 0.00 0.00 0.04 0.00 0.02
Crevalle jack 0.04 0.00 0.02 0.08 0.04 0.06
Pinfish 0.16 0.12 0.14 0.00 0.04 0.02
Atlantic spadefish 0.00 0.00 0.00 0.04 0.04 0.04
Southern stingray 0.00 0.00 0.00 0.08 0.04 0.06
Pigfish 0.16 0.08 0.12 0.00 0.08 0.04
Finescale menhaden 0.00 0.04 0.02 0.28 0.04 0.16
Ladyfish 0.00 0.00 0.00 0.00 0.04 0.02
Alligator gar 0.00 0.00 0.00 0.04 0.00 0.02
Gulf kingfish 0.00 0.04 0.02 0.00 0.00 0.00
Striped burrfish 0.00 0.00 0.00 0.04 0.00 0.02
Skipjack herring 0.04 0.00 0.02 0.00 0.00 0.00
Atlantic stingray 1.40 0.28 0.84 1.40 0.64 1.02
Bonnethead 0.00 0.00 0.00 0.04 0.00 0.02
Spotted gar 0.00 0.00 0.00 0.04 0.00 0.02
Florida pompano 0.04 0.00 0.02 0.00 0.00 0.00
Bull shark 0.00 0.00 0.00 0.08 0.04 0.06
Southern kingfish 0.00 0.00 0.00 0.04 0.00 0.02
Gulf flounder 0.12 0.04 0.08 0.24 0.00 0.12
All species 21.87 6.95 14.42 15.37 17.23 16.31

29



30

@ 0) @) (86) (D) (s

0+ ZIE€ O0T°0 00°0 0+ ¢Te 0C°0 9+ 7%e 671 0+ T€€ 98°0 0+ TG €L°T JoTTInu padrils
€44 ()] (z2) ((99] (0 (9

7+ TEE ST°T 0070 7+ Tee 0t°¢ 0+ 8%¢ €8°T 00°0 0+ 8%¢ 69°¢ YsST33eO ®BAg
“n (0) (L1) D (0) @)

T+ s€Z 6870 00°0 T+ G€T O0L°T GET €00 000 3 ¥4 L0°0 jodg
(€440) (0) (zz1) w () n

0+ 892 6T1°9 00°0 0+ 892 8£°¢CI 0+ 8L €270 €+ €82 0C'0 0+ SLT (LT°0 PeYsS pIez21h
) ()] (€3] C19) (<1 o
06+ 96 6€°0 00°0 06+ 96C 0L°0 12+ €62 0T°'1T ¢+ T8¢ 0071 ¢l+ 00E 6E°T1 peaysdaayg
(D (0) @ (8) € (9

0+ (%T OT°0 00°0 0+ L%C 0T°0 8¢+ 01I% (T°0 %S+ 6¢% 0770 LT+ €6t €£°0 ASpUnoTy uiayinog
04:)) (CE)) (Iv) (€9 (s©) (€19)

L+ €Ty ey ZI+ 0E% 6S°Y% T+ %6€ 86°% €I+ 82% 60°C 9+ LE€% TE°C ST+ LI 9871 Inoijess paijods
8D €9) (e1) (8€) L) (o)
8T+ 60€ 06°0 €v+ 0LE 0670 9+ 987 0¢€°1 8¢+ T0E 9¢°1 €6+ 16C €1°T LT+ TT1E 6€°1 unip yoerd
@) (M o (80T) (12) )
9%+ GE€E€ 0T°'1 ©7ze 0T1°0 0t+ 9¢€ 01°¢C 9T+ 0I% 79°¢ 06+ 68¢ 6€°1 9+ 91% %876 unap pay
yiadue1 ey/oN yiSual eBY/ON yzdus1 eY/ON yidual eBY/ON yisual ey /ON y3isual ®By/oN sa129dg

1184 12qUaAON 12901390 11®d 19qUBaAO0N 12q039Q

SUOTIBIS lojem-uadQ

SUOTJIEBIS QUITLI0YS

*(peinseaw YsTjy JO I9quUnu S9JBOTPUT STseylusied UT JIaqunu) Aeg OTUOIUY UBS UT 9/ (I9quUaAON
-12q0390) TTB3 BuTinp sjau TaWuRI] W-Z¢/ uT IY8ned SaYsTj jJo *¥°S T + (ww) y3sus] B3O} uBdW pue Boie iad YoIED UBSK ‘T7 @19el



31

*d13 Burm 03 dr3 Surm woaj aie sjuowsInsesu Suwcmqm

L8°GT 60°9 £9°62 I%7°¢T 0s°L €E6T saToads TTV
M (D (0) (0) (0) (0
16C S0°0 16¢ 0T 0 00°0 00°0 00°0 00°0 UsTIZUTY IINY
€9 Q9] (0) 0) (0) (0
Tze S0°0 1zt 01°0 000 0070 00°0 00°0 uopeyuLUW 3TeISIUTY
9 @ €)) ()] ) ()
7+ ¥€T 0¢°0 0+ €52 07°0 T+ %22 0%°0 00°0 00°0 0070 ysT3I81g
(D (M (0) () (0) (£
887 S0°0 88¢ 0T 0 00°0 0+ €42 0T1°0 00°0 0+ €42 07°0 I9punoTy ITn9
(0) () (0 (D (0) (M
00°0 0070 00°0 ovYy £€0°0 00°0 oy L0°0 ouedwod eprioTg
© @ Q9 Le) ) (O
Te+ 91 <sT1°0 SS+ €6T 0Z°0 19¢ 010 9T+ L6T 67°1 0+ €92 €€°0 8+ 68T 97°¢ Aeaduris oraueTay
(0) (0) (0) (M (0) (D
000 00°0 00°0 0133 €0°0 00°0 0te L0°0 Suraxey yoeldryg
) @ ) © (1 @
0+ S22 02°0 0+ %1z 02°0 0+ 9¢€2 0270 0+ 061 OT°0 444 L0°0 0+ %7LT €T1°0 Ysijurd
() (0) (0) (D 0 (D
0070 00°0 00°0 0€0T €0°0 000 0€0T £0°0 yoel a1TRARID
yisue] ey/oN yis8ue] ey/oyN yisuel eYy/ON yisueT ey/oN y3jsueT BY/ON yidua] ey/oyN so10adg
1TRd I9quaAON 19q0320 1184 19qU2AON 19q0320

SuoI3els Ia3em-uad)

SUCTIBIS QUITal0yS

(*P,3u00)

“1T 3T9El



32

(IsT) (Iem) (0%) (y01) (6D) (58)

S+ 2¢ €176 8+ 02¢ [LT°ET T+ 6Z¢  66°Y T+ €6€ 6v°¢ S+ 0Lt 9C°1 T+ 86¢€ %9°¢G yst3jieo eag
an (oD (49] (M (0) (M

S+ S€¢ 090 0+ ¥€Z O01°T 0S¢ 010 [4%4 €00 00°0 [4%4 (070 30ds
(0) (0) (0) (v ) (®)

00°0 00°0 00°0 T+ 7Lt 9%'0 %+ 082 0O%'0 0+ £9C €570 PeYs piezZI)

(£9) (19 @) (D ()] (¢9]

¢+ 79¢ ST°¢ T+ €92 60°9 0+ G€Z 0C°0 861 €070 00°0 861 L0°0 uspeyuall 3TNYH
©) 7 M © ©) 0)

6+ 69C SC°0 T+ €%C O%°0 9L¢ 01°0 6+ CSC 0T°0 6+ ¢SC 0C°0 00°0 A9}BOAD JT3UBTIV
(eT) (0 (€1 o) (D ()

0+ 642 S9°0 00°0 0+ 6LC 0€°1 7T+ 9%¢€ 0870 50¢ L0°0 8T+ O%E €6°1 peaysdaays
an o (0) Lo €4 s2)

S+ £T¢ Gs°0 S+ €TE€ OT'1 00°0 %8+ 2L 06°0 86+ 8¢t €170 0+ w2t 99°1 19punoTy uiaylinog
(s¢) (z7) (€D (€7) (£ 0%)
6T+ SO% 00°¢ 6+ £6L 69°Y% 86+ W%y 0€°T 77+ S6€  ES°T ¢TI+ 66L 0%°0 LT+ S6€ 99°C Inoijess poajlodsg
9] (D ()} (z) (D (1)

118 STI°0 Ti¢s 0£°0 0070 %6+ 04T 90°1 14 L0°0 ¢S+ TLT 90°C wnip }oerqg
(£ (€) (0) €h9) (© (zn)
Zh+ 009 S1°0 Zh+ 006 0€°0 00°0 6+ %8% 0570 ¢+ €e% 020 TE+ L6% 0870 wnip pay
y33us BY/ON y3a8ua1 eYy/oN yidus1 ey/oN yasua1 eBYy/oN yi8ua1 ®eY/ON yidual ey /oy sa1o0adg

Suradsg KeR Trady Sutadg ABR 1Tady

SuocT3jels I uﬂBlﬁ@QO

SUOTIBIS DUIT10US

*(peansesw YsIJ JO IvqUNu S23IBOTPUT sTsayjusied ur loqunu) Leg OTUOIUY UBS UL //6T
(AeR-1tady) SBurads Buranp sjau T[owweil w-zg¢/ ul IyY3ned saysT3 3O *I'S T+ (ww) y3iSus] Te3jol ueow pue eoie iad yoIed uBSK ‘7] STQEL



33

(§9) (M (0) (0) (0) (0)
87§ S0°0 8¢¢ 01°0 00°0 00°0 00°0 00°0 YysT3Lpey
@ ) @ () (0) )
0+ L€T 01°0 00°0 0+ L€T 0z°0 0+ 692 €1°0 00°0 0+ 69C LT°0 12punoTy FInH
0) ()] ()] (¢9] €1)] (m
00°0 00°0 00°0 00S €0°0 00°0 006§ L0°0 ae8 pe3zodg
o (€49) (D) @ €] (€0)
6+ 68T 0T°'1 0+ 69T 0C°'T1 %+ 807 0C'T 6T+ ¥%Z 0670 6T+ 2L LO'0 ¢TI+ 667 €671 m%muwcﬁum OTIUBTIV
1)) ()} (0) (1) (0) (M
00°0 00°0 0070 06T €0°0 00°0 061 L0°0 ystjiang padriag
0) 0 ()] M 0) (M
00°0 00°0 00°0 e €0°0 00°0 e L0°0 ae8 103e3TTTV
4] (D (0) (D (0) (T
20t s0°0 0t 01°0 00°0 91¢ €070 00°0 91¢ L0°0 ystjapeds oTjueTly
(0) (0) (0) (D (0) (1)
00°0 00°0 00°0 6%1 €0°0 00°0 671 L0°0 1330yd80y
(6T (8T) (1) (z1) (1 (1)
T+ 6%¢ ST°1 1T+ 06 02°¢ 8€¢ 01°0 7T+ 0€€ €v°0 %7Z¢ €1°0 ST+ T€€ €L°0 3971w padrailg
(€9 a9 @ (6) €] )
11+ 0TS 0e° € €T+ 605 6€°9 0+ 8¢S 0Z°0 0t+ €S 0€°0 9€+ 975 €€°0 0+ 2Z%s LT°0 yst3ieo Tresdoijjen
y33ua By /ON yisueT BY/ON y38ue] By /OoN yisua] ®BY/ON yisdusl eBY/ON y3sus1 ey/oN sa10adg
Sutads Lep 1tady Suradg Aey 1rady

SUOT3IBlIS Iajem-usadp

SUOTIB]IS DUTTIIOYS

("pP,3u03) 77 @19BL



34

*dry Burm 03 dr3 Surm WOl1J 1B SjUSWRINSEIW Luwcwqm

A9 44 78°L¢ 6T°TT 6L°0T 9%°t LT1°8T saToads TV
@) (0) (D (0) (0) (1))
86¢ S0°0 00°0 86T 0T°0 00°0 00°0 00°0 YysTI3ury uisyinog
© (1) (2) (0 (0 (0)
60T+ T€CT ST°0 506 0T°0 T+ w6ET 070 00°0 00°0 00°0 Faeys 1Ing
(D (0) (D (0) (0) (0
989 S0°0 00°0 989 010 00°0 00°0 00°0 peaylauuog
® ) w ) (0) 0
0+ 88¢ ov°0 S6¢C 0T1°0 0+ 88¢ 0L°0 00°0 00°0 00°0 UapByUSUW STBOSIUTH
€ (D @ (0) (0) (V)]
0+ 98¢ ST1°0 L9y 0T°0 O+ S%¢ 07°0 00°0 00°0 00°0 m%mpwcﬂum uiLyinog
€ 49) @ (0 (0) (0)
ST+ 670T ST°0 LSOT 0T°0 0+ %10T 0¢2°0 00°0 00°0 00°0 jyoel arTeARI)
(D (D (0) ()] ()] (0)
[A%4 0T°0 C¢EeT 0¢°0 00°0 00°0 00°0 00°0 ysT381d
y38ueT ey/oN yadus ey/oyN y3aBua ®BY/ON yis8uel ey/oN yisue1 eyjon yisus] ®BY/ON sa12adg
Sutadg Key 11ady Butads Aep - 1rady
SUOTJ®B3S Iojem—uadQ SUOTJB]S o2UIL[a10Ug

("pP,3u0)) ZT °1qel



Table 13. Mean catch per area (no/ha) of fishes caught in all 732-m

trammel net sets during fall (October-November) 1976 and spring

(April-May) 1977 in Aransas Bay system.

Species Oct. Nov. Fall April May Spring
Red drum 1.48 4.55 3.02 0.84 0.36 0.60
Black drum 1.91 9.57 5.74 0.48 0.52 0.50
Spotted seatrout 0.64 3.15 1.90 1.08 1.79 1.44
Southern flounder 0.36 0.08 0.44 0.24 0.36 0.30
Sheepshead 0.92 2,47 1.70 0.28 0.24 0.26
Atlantic croaker 0.12 0.00 0.06 0.00 0.44 0.22
Gulf menhaden 0.28 0.00 0.14 0.08 0.52 0.30
Gizzard shad 1.52 17.07 9.30 0.00 0.24 0.12
Spot 0.68 0.08 0.38 0.00 0.20 0.10
Sea catfish 0.08 0.00 0.04 0.60 0.64 0.62
Gafftopsail catfish 0.00 0.00 0.00 0.00 0.04 0.02
Striped mullet 2.27 4.55 3.41 2.31 1.48 1.90
Pinfish 0.00 0.00 0.00 0.00 0.52 0.26
Bighead searobin 0.00 0.04 0.02 0.00 0.00 0.00
Inshore lizardfish 0.04 0.00 0.02 0.00 0.00 0.00
Finescale menhaden 0.12 0.00 0.06 0.00 0.04 0.02
Alligator gar 0.00 0.08 0.04 0.00 0.08 0.04
Harvestfish 0.00 0.00 0.00 0.04 0.00 0.02
Gulf toadfish 0.00 0.00 0.00 0.00 0.04 0.02
Atlantic stingray 0.32 0.00 0.16 0.96 0.32 0.64
Bull shark 0.00 0.00 0.00 0.00 0.08 0.04
Southern kingfish 0.00 0.00 0.00 0.00 0.04 0.02
All species 10.74 41.64 26.43 6.91 7.95 7.44
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Table 16. Mean catch per area (no/ha) of fishes caught in all 732-m

trammel net sets during fall (October-November) 1976 and spring
(April-May) 1977 in Corpus Christi Bay system.

Species Oct. Nov. Fall April May Spring
Red drum 1.95 1.04 1.50 0.92 2.27 1.60
Black drum 1.52 0.72 1.12 0.36 0.24 0.30
Spotted seatrout 5.82 3.27 4.55 0.52 1.48 1.00
Southern flounder 0.32 0.00 0.16 0.04 0.28 0.16
Sheepshead 1.95 0.56 1.26 0.16 0.12 0.14
Atlantic croaker 0.88 0.04 0.46 1.91 9.53 5.72
Gulf menhaden 2.91 0.08 1.50 1.28 2.91 2.10
Gizzard shad 0.28 0.08 0.18 0.08 0.12 0.10
Spot 6.70 0.08 3.39 0.36 1.59 0.98
Sea catfish 1.12 0,00 0.56 9.05 1.63 5.34
Striped mullet 1.00 0.52 0.76 0.36 0.80 0.58
Sand seatrout 0.00 0.00 0.00 0.04 0.04 0.04
Pinfish 3.39 0.12 1.76 0.40 1.36 0.88
Atlantic spadefish 0.04 0.00 0.02 0.00 0.00 0.00
Pigfish 2.19 0.00 1.10 0.24 0.96 0.60
Ocellated flounder 0.04 0.00 0.02 0.00 0.00 0.00
Carp 0.04 0.00 0.02 0.00 0.00 0.00
Finescale menhaden 0.16 0.00 0.08 0.64 1.32 0.98
Ladyfish 0.00 0.00 0.00 0.00 0.04 0.02
Alligator gar 0.00 0.00 0.00 0.04 0.00 0.02
Atlantic cutlassfish 0.00 0.00 0.00 0.04 0.00 0.02
Harvestfish 0.04 0.00 0.02 0.00 0.04 0.02
Striped burrfish 0.00 0.00 0.00 0.08 0.00 0.04
Gulf toadfish 0.08 0.00 0.04 0.00 0.08 0.04
Southern stargazer 0.04 0.00 0.02 0.00 0.00 0.00
Atlantic stingray 0.36 0.00 0.18 0.64 0.60 0.62
Florida pompano 0.08 0.00 0.04 0.00 0.00 0.00
Gulf flounder 0.04 0.04 0.02 0.00 0.16 0.08
All species 31.55 6.55 19.06 17.16 25.57 21.38
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Table 19. Mean catch per area (no/ha) of fishes caught in all 732-m
trammel net sets during fall (October-November) 1976 and spring
(April-May) 1977 in upper Laguna Madre system.

Species Oct. Nov. Fall April May Spring
Red drum 1.63 0.52 1.08 0.48 0.40 0.44
Black drum 3.87 0.16 2.02 1.16 2.71 1.94
Spotted seatrout 0.84 0.60 0.72 0.92 1.16 1.04
Southern flounder 0.00 0.12 0.06 0.00 0.16 0.08
Sheepshead 0.12 0.08 0.10 0.36 0.12 0.24
Atlantic croaker 1.63 0.40 1.02 0.48 5.62 3.05
Gulf menhaden 0.00 0.32 0.16 0.00 0.16 0.08
Gizzard shad 0.00 0.00 0.00 0.40 0.08 0.24
Spot 0.96 0.08 0.52 0.84 0.72 0.78
Sea catfish 1.71 0.16 0.94 1.40 0.80 1.10
Striped mullet 0.92 0.48 0.70 3.15 2.59 2.87
Pinfish 0.48 0.20 0.34 0.00 0.08 0.04
Pigfish 0.00 0.00 0.00 0.00 0.04 0.02
Bighead searobin 0.00 0.00 0.00 0.00 0.04 0.02
Finescale menhaden 0.00 0.00 0.00 0.04 0.08 0.06
Striped burrfish 0.00 0.04 0.02 0.00 0.04 0.02
Gulf toadfish 0.00 0.04 0.02 0.28 0.00 0.14
Atlantic stingray 0.04 0.12 0.08 0.16 0.08 0.12
Blackfin searobin 0.04 0.00 0.02 0.00 0.00 0.00
Hogchoker 0.00 0.04 0.02 0.00 0.00 0.00
Gulf flounder 0.04 0.00 0.02 0.04 0.04 0.04
All species 12.28 3.32 7.82 9.71 14.92 12.32
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Table 22. Mean catch per area (no/ha) of fishes caught in all 732-m

trammel net sets during fall (October-November) 1976 and spring
(April-May) 1977 in lower Laguna Madre system.

Species Oct. Nov. Fall April May Spring
Red drum 3.35 0.76 2.06 1.04 1.12 1.08
Black drum 1.44 2.19 1.82 0.20 0.04 0.12
Spotted seatrout 3.63 1.87 2.75 2.11 2.67 2.39
Southern flounder 1.36 0.36 0.86 0.24 0.16 0.20
Sheepshead 0.56 0.72 0.64 0.28 0.96 0.62
Atlantic croaker 3.79 3.27 3.53 0.64 19.38 10.01
Gulf menhaden 0.20 0.24 0.22 0.00 2.67 1.34
Gizzard shad 0.32 0.48 0.40 0.04 0.24 0.14
Spot 13.52 2.03 7.78 0.68 1.71 1.20
Sea catfish 3.19 1.48 2.34 0.76 1.56 1.16
Striped mullet 6.90 1.44 4.17 3.39 1.52 2.46
Sand seatrout 0.00 0.04 0.02 0.00 0.00 0.00
Pinfish 4.07 0.40 2.24 0.20 0.48 0.34
Atlantic spadefish 0.00 0.00 0.00 0.00 0.04 0.02
Pigfish 2,19 1.36 1.78 0.04 0.00 0.02
Bighead searobin 0.00 0.08 0.04 0.00 0.00 0.00
Inshore lizardfish 0.04 0.04 0.04 0.00 0.00 0.00
Bay whiff 0.00 0.04 0.02 0.00 0.00 0.00
Finescale menhaden 0.20 1.20 0.70 1.48 0.88 1.18
Ladyfish 0. 08 0.00 0.04 0.04 0.16 0.10
Cownose ray 0.00 0 04 0.02 0.00 0.00 0.00
Gulf kingfish 0.00 0.08 0.04 0.00 0.00 0.00
Spanish mackerel 0.00 0.04 0.02 0.00 0.00 0.00
Harvestfish 0.00 0.00 0.00 0.04 0.04 0.04
Striped burrfish 0.20 0.64 0.42 0.52 0.48 0.50
Gulf toadfish 0.00 0.04 0.02 0.04 0.12 0.08
Snook 0.40 0.00 0.20 0.00 0.00 0.00
Atlantic stingray 2.07 0.64 1.36 2,59 0.44 1.52
Florida pompano 0.00 0.00 0.00 0.00 0.04 0.02
Mottled mojarra 0.04 0.00 0.02 0.00 0.00 0.00
Southern kingfish 0.00 0.16 0.08 0.00 0.00 0.00
Leopard searobin 0.00 0.76 0.38 0.00 0.00 0.00
Gulf flounder 0.24 0.00 0.12 0.04 0.04 0.04
All species 47.79  20.40 34,13 14.37 34.75 24.58
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Table 26. Mean catch (no/ha) of each species caught each

season at each station type for those species caught at least
once in each of the eight bay systems.

Shoreline Open-water All stations
Species Fall Spring Fall Spring Fall Spring
Red drum 2.85 0.94 1.10 0.83 2.11 0.89
Black drum 4,20 1.38 2.48 1.20 3.46 1.30
Spotted seatrout 1.67 1.22 2.68 1.42 2.08 1.29
Southern flounder  0.48 0.43 0.19 0.34 0.37 0.40
Sheepshead 0.86 0.34 0.50 0.40 0.72 0.37
Atlantic croaker 0.95 3.25 0.55 1.68 0.79 2.65
Gulf menhaden 0.04 0.62 0.72 0.83 0.32 0.71
Gizzard shad 0.98 0.57 4.80 0.64 2.51 0.55
Spot 2,11 0.28 1.93 0.96 1.67 0.58
Sea catfish 1.77 3.23 0.99 3.82 1.26 3.42
Striped mullet 2.30 1.30 1.36 1.43 1.90 1.35
Pinfish 0.63 0.08 0.56 0.31 0.60 0.21
All Speciesa 22.29 15.61  20.81 15.82  21.55 15.69
%ncludes all fish caught in all trammel net samples (i.e. those

listed above and all others not listed).
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(Cont'd.)

Table 27.

Lower
Laguna Laguna

Upper

Corpus
Christi

San

East
Galveston Matagorda Matagorda Antonio

Madre

Madre

Aransas

Species

0.00
0.00
0.00
0.04
0.04
0.42
0.00
0.00
0.08
0.04
0.04
0.02
0.00
0.00
0.00
0.02
0.02
0.20
0.02

0.00
0.02
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.02
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.04
0.02
0.02
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.02
0.00
0.02
0.00
0.02
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.02
0.00
0.00
0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

White mullet
Hogchoker
Crevalle
Ladyfish

k

jac

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Gulf kingfish

0.00
0.00
0.00
0.00

Striped burrfish

Sk
Florida pompano

k herring

ipjac

Southern kingfish

Bighead searobin

0.00
0.00
0.00

Inshore lizardfish

Gulf toadfish

0.00
0.00
0.00
0.00
0.00
0.00
0.00

Ocellated flounder

Southern stargazer
Blackfin searobin
Bay whiff

Spanish mackerel

Snook
Mottled mojarra

34,13

10.96 19.74 14.42 26.43 19.06 7.82

21.44

All species
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Figure 1A. Map of Galveston Bay s
(Nov.-Dec. 1976 and April-May 1977
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Figure 5. Map of Aransas Bay system with 732-m trammel net stations indicated

(nov.-Dec. 1976 and April-May 1977).
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Appendix A.

Trammel net station locations.
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Appendix B.

List of 732-m trammel net stations sampled each month.
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Table 1. List of 732-m trammel net stations sampled in each bay system
during October-November 1976 and April-May 1977.

Striking
Bay system Date Station type  Station number method
Galveston 10-5-76 Shoreline 114 Rotenone
10~-4-76 " 116 KMnO,,
10-9-76 "o 111 Noise
10-12-76 " 117 (West Bay) KMnO,,
10-9-76 Open-water 132 Rotenone
10-4-76 " 138 KMnO,,
10-9-76 " 131 Noise
10-12-76 " 135 (West Bay) KMnOy,
11-1-76 Shoreline 122 Rotenone
11-1-76 " 116 KMnO,,
11-2-76 " 111 Noise
11-8-76 " 122 (East Bay) Rotenone
11-2-76 Open-water 139 Rotenone
11-1-76 " 136 KMnO,
11-2-76 " 131 Noise
11-8-76 " 146 (East Bay) Rotenone
4-11-77 Shoreline 120 (West Bay) Rotenone
4-5-77 " 119 "
4-7-77 " 111 "
4-7-77 " 113 Noise
4-11-77 Open-water 138 (West Bay) Rotenone
4-4-77 " 143 "
4~7-77 " 132 "
4-4-77 " 142 Noise
5-2-77 Shoreline 116 Rotenone
5-3-77 " 111 "
5-11-77 " 125 (East Bay) Noise
5-3-77 " 113 "
5-3-77 Open-water 132 Rotenone
5-4-77 " 144 "
5-11-77 " 145 Noise
5-4-77 " 145 (East Bay) "
East Matagorda 10-13-76 Shoreline 127 Rotenone
10-14-76 " 118 Noise
10-13-76  Open-water 140 Rotenone
10-13-76 " 136 Noise
11-9-76 Shoreline 113 KMnO,,
11-10-76 " 115 Noise
11-9-76 Open-water 134 Noise
11-9-76 " 136 KMnO,,
4-12-77 Shoreline 123 Rotenone
4-12-77 " 124 Noise
4-12-77 Open-water 140 Rotenone

4-12-77 " 141 Noise



Table 1. (Cont'd.)

Striking
Bay system Date Station type Station number method
East Matagorda  5-12-77 Shoreline 112 Rotenone
(cont'd.) 5-12-77 " 114 "
5-12-77 Open-water 141 "
5-12-77 " 143 "
Matagorda 10-21-76  Shoreline 117 Rotenone
10-21-76 " 118 KMnOy,
10-18-76 " 127 Noise
10-18-76  Open-water 148 Rotenone
10-19-76 " 149 KMnO,,
10-20-76 " 142 Noise
11-15-76 Shoreline 121 Rotenone
11-15-76 " 126 KMnO,
11-16-76 " 123 Noise
11-15-76  Open-water 142 Rotenone
11-17-76 " 136 KMnO,,
11-17-76 " 135 Noise
4-18-77 Shoreline 116 Rotenone
4-19-77 " 124 "
4-18-77 " 130 Noise
4-18-77 Open-water 146 Rotenone
4-19-77 " 142 "
4-19-77 " 131 Noise
5-16-77 Shoreline 121 Rotenone
5-17-77 " 124 "
5-18-77 " 129 Noise
5-17-77 Open-water 142 Rotenone
5-19-77 " 149 "
5-19-77 " 146 Noise
San Antonio 10-25-76 Shoreline 118 Rotenone
10-26-76 " 122 KMnO,,
10-25-76 " 116 Noise
10-25-76 Open-water 133 Rotenone
10-27-76 " 134 KMnO4
10-29-76 " 139 Noise
11-22~-76 Shoreline 115 Rotenone
11-22-76 " 116 KMnO,,
11-23-76 " 127 Noise
11-23-76  Open-water 139 Rotenone
11-23-76 " 138 KMnO,
11-24-76 " 144 Noise
4-27-77 Shoreline 115 Rotenone
4-25-77 " 122 "
4-26-77 " 130 Noise
4-25-77 Open-water 139 Rotenone
4-26-77 " 145 "
4-25-77 " 138 Noise
5-23-77 Shoreline 124 Rotenone
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Table 1. (Cont'd.)
Striking
Bay system Date Station type Station number method
San Antonio 5-24-77 Shoreline 130 Rotenone
(cont'd.) 5~24-77 " 115 Noise
5-24-77 Open-water 145 Rotenone
5-23-77 " 138 "
5-23-77 " 140 Noise
Aransas 10-25-76 Shoreline 127 Rotenone
10-27-76 " 118 KMnO,,
10-25-76 " 113 Noise
10-26-76 Open-water 147 Rotenone
10-26-76 " 146 KMnOy
10-27-76 " 132 Noise
11-22-76 Shoreline 129 Rotenone
11-22-76 " 113 KMnOy,
11-23-76 " 117 Noise
11-23-76 Open-water 131 Rotenone
11-22-76 " 135 KMnO,,
11-23-76 " 150 Noise
4-25-77 Shoreline 119 Rotenone
4-25-77 " 127 "
4-25-77 " 115 Noise
4~25-77 Open-water 133 Rotenone
4-26-77 " 145 "
4-26-77 " 143 Noise
5-23-77 Shoreline 119 Rotenone
5-24-77 " 111 "
5-24-77 " 128 Noise
5-24-77 Open-water 147 Rotenone
5-24-77 " 135 "
5-23-77 " 131 Noise
Corpus Christi 10-18-76 Shoreline 115 Rotenone
10-21-76 " 111 KMno,,
10-19-~-76 " 122 Noise
10-21-76  Open-water 133 Rotenone
10-19-76 " 139 KMnO,,
10-18-76 " 136 Noise
11-15-76 Shoreline 126 Rotenone
11-15-76 " 120 KMnOy,
11-18-76 " 116 Noise
11-18-76  Open-water 131 Noise
11-18-76 " 132 Rotenone
11-16-76 " 145 KMnO,,
4-19-77 Shoreline 125 Rotenone
4-19-77 " 127 "
4-19-77 " 122 Noise
4-18-77 Open-water 131 Rotenone
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Table 1. (Cont'd.)

Striking
Bay system Date Station type Station number method
Corpus Christi  4-18-77 Open-water 134 Rotenone
(cont'd.) 4-18-77 " 139 Noise
5-19-77 Shoreline 121 Rotenone
5-16-77 " 122 "
5-19-77 " 114 Noise
5-16-77 Open-water 144 Rotenone
5-20-77 " 145 "
5-19-77 " 131 Noise
Upper Laguna 10-14-76  Shoreline - 115 Rotenone
Madre 10-13-76 " 116 KMnO,,
10-12-76 " 112 Noise
10-14-76  Open-water 136 Rotenone
10-12-76 " 132 KMnO,,
10-12-76 " 133 Noise
11-10-76  Shoreline 117 Rotenone
11-9-76 " 111 KMnOy,
11-9-76 " 124 Noise
11-10-76  Open-water 146 Rotenone
11-10-76 " 139 KMnOy,
11-9-76 " 149 Noise
4-12-77 Shoreline 123 Rotenone
4-13-77 " 117 "
4-11-77 " 116 Noise
4-11-77 Open-water 135 Rotenone
4-13-77 " 132 v
4-12-77 " 148 Noise
5-9-77 Shoreline 123 Rotenone
5-9-77 " 116 "
5-11-77 " 113 Noise
5-10-77 Open-water 144 Rotenone
5-11-77 Y 150 "
5-10-77 " 142 Noise
Lower Laguna 10-5-76 Shoreline 119 Rotenone
Madre 10-6-76 " 116 KMnO,,
10-7-76 " 114 Noise
10-7-76 Open-water 131 Rotenone
10-7-76 " 132 KMnOy,
10-5-76 " 138 Noise
11-2-76 Shoreline 118 Rotenone
11-3-76 " 111 KMnOy,
11-3-76 " 114 Noise
11-2-76 Open-water 136 Rotenone
11-2-76 " 137 KMnO,,
11-3-76 " 131 Noise

4-5-77 Shoreline 114 Rotenone
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Table 1. (Cont'd.)

Striking
Bay system Date Station type Station number method
Lower Laguna 4-5-77 Shoreline 115 Rotenone
Madre 4-4-77 " 120 Noise
(cont'd.) 4-5-77 Open-water 136 Rotenone
4-6-77 " 135 "
4-6-77 " 131 Noise
5-3-77 Shoreline 111 Rotenone
5-3-77 " 113 "
5-3-77 " 114 Noise
5-4-77 Open-water 137 Rotenone
5-4-77 " 136 "
5-2-77 " 138 Noise
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Appendix C. Summary of hydrological data.
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Appendix D. Summary of meteorological data.
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