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Abstract: Rough estimates of the numbers of juvenile redfish, Sciaenops
ocellata and trout, Cynoscion nebulosus, in the Aransas Bay system were
2,000,000 and 4,000,000, respectively. Juvenile drum, Pogonias cromis,
flounder, Paralichthys lethostigma and sheepshead, Archosargus probatocephalus,
were not taken in numbers great enough to allow population estimates. '

The weight per unit of effort for forage fish dropped 60.88 per cent in
20-foot trawl samples in 1962 as compared to 1961l. Croaker, Micropogon
undulatus, brown shrimp, Penaeus aztecus and white shrimp, Penaeus setiferus;
items which made up the largest portion by weight of 1961 and 1962 catches
decreased considerably in.20-foot trawl catches in 1962. The decrease in
these species caused a drop in total catch in 1962, Where shrimp, by weight,
composed 29.26 per cent of the- 1961 catch, they accounted for only 8.86 per
cent of the total catch in 1962. Ten-foot trawl samples showed a difference
in percentage weight of shrimp between primary and secondary bays. In
Aransad Bay, a primary bay, 14.6 per cent of the total catch was shrimp,
while in Copano Bay, a secondary bay, shrimp comprised 26.51 per cent of the
total catch.

Seine samples averaged 11.17 pounds of forage fish per acre in tertiary
Mission Bay.

In the adult game fish program 3.8 per cent of all trout tagged were
recovered, Drag seine samples indicated a population of 0.60 pounds of
trout .per acre. Because of the nature of trout and their habit of schooling
in deep water and around reefs, it was felt that the sampling methods now
employed are not adequate for trout.

Redfish had a 15 per cent tag return in.1962. This was the only fish
which had sufficient tag return data to allew reliable population estimates.
It was calculated that the redfish population of the Aransas Bay area was
918,000 fish weighing 1,735,000 pounds, while the limits, using Peterson's
formula, were 892,000 to 1,442,000 fish weighing between 865,000 and 1,837,000
pounds., Drum, flounder and sheepshead tag returns were too meager to allow
estimates at.this time. However, the data indicated that game fish populations
other than redfish were underfished. In 1962 there were 3.4 per cent tag
returns for drum, 8.3 per cent for flounder and 0.5 per cent for sheepshead.




Objectives: To determine the abundance or relative abundance of the food
and game fish and forage species of the Aransas Bay system.

Procedure: Collections were made with trammel net, drag seine, minnow
seine and ottér trawls. These collections were made at fixed stations
(Figure 1) in widely scattered areas of the bay system so that most types of
habitat were sampled during the course of the study.

Four collections were made each month with the trammel net or drag seine.
The trammel net was 1200 feet long and 40 inches deep. The inner mesh was 3
inches stretched and the outer mesh or brails were 12 inches stretched. The
net was pulled by hand and the area sampled was. calculated. The drag seine was
600 feet long and 6 feet deep. The mesh was three inches stretched, It was
worked in the same manner as the trammel net, Four collections were made each
month with a minnow seine 60 feet long and 6 feet deep. The mesh was three-
fourths of an inch stretched. The seine was pulled by hand and the area sampled
was calculated. All game fish collected were measured and counted, At Seine
Station 1 all forage species caught were measured, counted and weighed.

An estimate of the total number of juvenile and adult food and game fish
in the bay system was calculated by averaging the catch from all stations
sampled, determining the area covered, converting to numbers or pounds per
acre and multiplying by the number of acres of similar habitat in the bay
system which was 347,775 acres. '

Twelve collections were made each month with an otter trawl., Four times
each month a 20-foot trawl was used, The mesh was 1 1/2-inch stretch. Eight
times each month, a 10-foot trawl was used. The mesh was 1 1/4-inch stretch
with a one-half of an inch stretch meshed inner liner, All trawl statioms
(Figure 1) were sampled for l5-minute time intervals. All forage species
caught were counted, measured and weighed. One unit of effort was one 15-
minute trawl.

Special collections were made with gear such as traps, other nets and
hook and line. Such collections were made primarily for tagging purposes.
Hydrographic and meteorological information was gathered at the time of each
sampling. The water salinity was determined with the use of specific gravity
hydrometers and Knudsen's Hydrographic Tables. The water temperature at the
bottom was measured with a centigrade thermometer and the turbidity of the
water with a U. S. Geological Survey Turbidity Scale,

Findings and
Discussion: Juvenile Food and Game Fish

On an average catch per acre basis (Figure 2) juvenile trout,. Cynoscion
nebulosus and redfish, Sciaenops ocellata, were the most frequently encountered
and abundant species of game fish caught in the 60-foot seine.

Juvenile redfish (Table 1) were most abundant from February through
June 1962; these fish then became too large to be caught with the seine and
were no longer taken. Later, in November 1962, young-of-the-year began to
appear as a new crop.

Observations made at the time of the freeze in 1962 indicated that the
Juvenile redfish population had not been damaged. As can be seen in Table 7,
the commercial catch of redfish during September and October 1962 showed an
increase over the previous year. This increase came at a time when the young
reds, which would have been hurt by the freeze in January,. were just reaching
commercial size.
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Figure 3 illustrates the size range of juvenile redfish taken in this
study. With the size seine used, it is doubtful that redfish smaller than
20 millimeters could be caught. As it was, the fish below 50 millimeters
were takem only when they became entangled in debris gathered up by the net.

Table 1 contains a comparison of abundance by station for redfish in the
Aransas Bay area. Station 1 (Figure 1) represents a tertiary bay as does
Station 2. Station 3 is a secondary bay station and Station 4 is a primary
bay station. Samples at Station 3 and 4 produced more juvenile redfish than
Stations 1 and 2. Widgeon grass, Ruppia maritima and shoal grass, Diplanthera
wrightii, were the most common plants found at Station 1. During the study
widgeon grass was replaced by shoal grass which is tolerant of the higher
salinity., Station 3 was similar in characteristics to Station 1. Station
2 and 4, on the other hand, had scattered shoal grass and several kinds of
algae present during the study. At Stations 1 and 3 the turbidity was
generally high, while Stations 2 and 4 had low turbidities.

The trout, Cynoscion nebulosus, was the most abundant juvenile game
fish taken in seine samples from April to December 1962 (Figure 2). A peak
of abundance was noted in June- 1962 (Figure 2), In 1961 the peak came in
October and November. A second peak was observed in the fall of 1962, but
it did not reach the proportions it had the previous year.

Table 1 depicts the difference in station catches for trout. In 1962
Station 1 (Figure 1) had a heavy concentration of juvenile trout with a
peak of 81 fish per acre in October. Im 1962 the highest concentration of
trout at any time at this station was 19.2 fish per acre. In 1962 a habitat
change occurred at Station 1 in which widgeon grass, which had been
abundant in 1961, was replaced by a few scattered tufts of shoal grass.

This reduction of cover is believed to have been an important facter in the
decline of trout at Station 1.

It is obvious that in the month of June, when.a peak abundance of
trout was noted, the catch was made up of very small trout (Figure 3). In
later months, the size range had a large spread indicating an extended
spawning period.

Drum, Pogonias cromis, flounder, Paralichthys lethostigma and sheeps-
head,. Archosargus probatocephalus, were not taken in numbers large enough
to allow abundance determinations. In March and April, flounder (Figure 3)
20 to 40 millimeters were taken. It is believed, however, that many flounder
are missed by the sampling methods now employed. Drum taken in this study
were quite large, 75 to 130 millimeters (Figure 3), indicating small drum
were missed during the study period. Ripe sheepshead are found near the
jetties at Port Aranmsas in February and March. Spawning may extend through
June as young sheepshead, 14 to 18 millimeters (Figure 3), were taken in
seine samples in June and July in . 1962.

By taking the average number of redfish and trout per acre caught during
the years seine sampling and multiplying by the acres of water of similar
habitat, it is possible to obtain a rough estimate:of the standing crop of
juvenile redfish and trout. For juvenile redfish this figure was calculated
to. be approximately 2,000,000 fish and for trout approximately 4,000,000
fish, These figures of course would be subject to seasonal change. As
sampling continues and more data is accumulated, more accurate figures can
be obtained,

When the forage fish program for the Texas coast was initiated, it was
decided that there were 11 food items which appeared mest often in the
stomachs of predator fishes. They are the pinfish, Lagodon rhomboides;
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croaker, Micropogon undulatus; anchovy, Anchoa mitchelli; menhaden, Brevoortia
gunteri; sardine, Harengula pensacolac; silversides, Menidia beryllinag
mullet, Mugil cephalus; the crab, Callinectes sapidus, in the juvenile state
(0 to 100 mm. carapace width) and the commercial peneid shrimps, Penaeus
aztecus, Penaeus setiferus and Penaeus ducraruii. These were considered

major forage species in this study.

In Table 2 a comparison of the 20-foot trawl catch per unit of effort
for 1961 and 1962 is presented. Figure 4 is a cemparison of pounds per unit
of effort for 1961 and 1962, A comparison of Percentage, rise-and fall of
catch per unit of effort for each species, is found in Figure 5. A 60.88
per cent drop in the total catch was experienced in 1962 in comparison to the
catch in 1961, Figure 4 shows a peak of abundance for forage fish in August
1961, which did not appear in 1962.

Three species of fish increased in abundance considerably in 1962. One
of these, the pinfish (Figure 5), increased 14.3 per cent. Other species that
increased were the anchovy and the silversides. Since silversides were not
taken in large numbers in 1961, a slight increase in number and weilght raised
the catch percentage but did not increase the total catch greatly,

There was a decrease in the percentage catch of the remaining forage
items. Croaker dropped 61.8 per cent, menhaden,. 32.0 per cent and penaeid
shrimp 88.16 per cent. The two most abundant forage items, croaker and
shrimp, decreased the most. This accounts for the large total percentage
drop in catch as the croaker and shrimp comprised 83 per cent of the- 1961
catch. Species composition for 1961 and 1962 in the 20-foot trawl was as
follows:

Species 1961 1962

Pinfish 3:38% 10.07%
Croaker 54,617 53.38%
Anchovy 6.56% 19.97%
Menhaden 3.23% 5.61%
Sardine 0.947% _ 0.49%
Silversides ] 0.01% 0.11%
Mullet 1.35% 0.38%
Pigfish 0,06% : 1.10%
Shrimp -29,26% _ 8.86%

Forage species caught in the 10-foot trawl and their weights in unit of
effort are found in Table 4., 1In Table 5 the difference between Aransas and
Copano Bay 10-foot trawl catch is shown. As there are two 10-foot trawl
stations in Aransas Bay and two in Copano Bay, a comparison between secondary
and primary bay catches can be made. Species composition was as follows:

Species Aransas Bay 10-ft, Lopano Bay 10-ft.. Aransas Bay 20-ft.
Pinfish 21.68% ‘ 0.98% 10.07%
Croaker 35.40% 24.55% 53.38%
Anchoevy 20.80% 24.71% 19.97%
Menhaden 2,65% 1.64% 5.61%
Sardine - - 0.49%



Species Aransas Bay 10-ft. Copano-Bay 10-ft. Aransas Bay 20-ft.

Silversides * 0.33% 0.11%

Mullet - 21.28% 0.38%
Pigfish 4.87% - 1.10%
Shrimp 14.,60% 26.51% 8.86%

ala

* almost negligible

The difference between the catch of pinfish and croaker in Aransas and
Copano Bays in the 10-foot trawl is quite large. Shrimp and mullet are the
only other species that showed a difference between the two bays large enough
to consider significant.

Table 3 -shows catch in pounds per acre for forage species in tertiary
Mission Bay seine samples. When the total average of 11.00 pounds per acre is
used, a projected estimate of 3,800,000 pounds of forage fish in waters less
than four feet can be calculated. In 1963 the number of stations will be
increased to four, which will increase the-accuracy of this type of estimate.

The species composition of the seine samples by weight was quite different
from trawl samples. 1In seine hauls the mullet was the most abundant forage
fish with the croaker second, while in trawls the croaker and thé shrimp
made up the largest weight of forage items.

Adult Game Fish

Five fish are of primary interest to the sports and commercial fishery in
the Aransas Bay area. They are the trout, redfish, drum, floundér and sheeps-
head. The results of monthly sampling for these species in 1961 and 1962
are found in Figures 6 and 7. As noted in Figure 6 sampling was interrupted
in May, June and July in 1962 when the sampling gear was lost in a sudden storm.
All figures,therefore,are taken from data excluding those months.

Trout . (Figure 6) had different peaks of abundance in 1961 and 1962. 1In
1961 a peak was apparent in July followed by a drop in September, In 1962 the
peak occurred in August, followed by a drop in September. In 1962 a winter
peak did not occur as it did in December of 1961. Sheepshead and trout have
an inverse relationship of abundance, the significance of which is not under-
stood at this time,

The pounds per acre average for trout taken in bioclogical samples with
the drag seine came to 0.60 pounds in 1962 (Table 6). If this figure is
multiplied by 347,775, the acreage of waters less than four feet deep in the
Aransas Bay area, the resultant, 208,665 pounds, does not approach the commer-
cial harvest for 1962 (Table 6). This discrepancy in study data can be
attributed to the schooling nature of trout and their habit of frequenting
deep water and reefs, areas which were not sampled during this study. The
obvious conclusion reached is that the area sampling with the drag seine is
not of value in determining trout populations.

A total of 157 trout was tagged in 1962. Six of these tagged trout
were returned for a 3.8 per cent recovery. This low return suggests a large
trout population. With the small number of fish tagged and the small return,
it is difficult to arrive at a valid population estimate for trout at this )
time. It is believed that the tagging program provides the method that will
eventually lead to estimates of trout populations if enough fish can be
tagged and good returns are obtained. From the available data it is con-
cluded that trout are underfished.



Redfish (Figure 6) showed peaks of abundance in different months between -
1961 and 1962. 1In 1962 a slight peak was noted in August and another in
November. 1In 1961 a peak came in August, but in November there was a.drop
in pounds per acre.

In January 1962 a freeze occurred. Fortunately, tides were low at the
time and juvenile and adult redfish had moved to deeper water. This
was one factor which may have prevented a heavy redfish mortality. That such
a mortality did not occur is indicated by the fact that in the months of
September through December, when young-of-the-year enter the commercial
fishery, commercial landings for redfish increased in the Aransas area some
16,000 pounds over. the same period in 1961,

Unlike trout, redfish had a high percentage of tag returns (Table 8).
From 120 tagged redfish, 18 were recovered for a 15 per cent return. Of these
recoveries, 7 were taken by commercial fishermen and 11 by sportsfishermen.
This gives the commercial interests 38.88 per cent of the recoveries and
sportsfishermen 61.2 per cent.

With the drag seine sampling method, redfish averaged 1,23 pounds per
acre in 1962 (Table 6). - With the use of this information it was found that
the population came to an estimated 427,000 pounds as an average for the
Aransas Bay area. The peak abundance for redfish occurred in August (Figure 6)
reaching 3.6 pounds per acre or an estimated 904,000 pounds.

Another estimate of the redfish population was calculated from tagging
data. First, an average weight of redfish caught commercially and by sports-
fishermen was needed. To obtain this figure, the average weight (2.54 pounds)
of 250 commercially caught redfish was used and from a recent creel census
the average weight of redfish (1.2 pounds) caught by sportsfishermen was
used. Then by using the number of redfish tagged in 1962 (120) and the number
recaptured by commercial means, the total number of redfish taken by sports
and commercial fishermen can be derxrived. The estimate is 918,000 redfish
weighing 1,735,000 pounds.

On testing this estimate with Peterson's formula for population limits,
the following values are obtained:

Limits of N = n X

X t l/ x(l.-‘i )

Limits of the populaticn

Commercial catch in pounds or number
Total number of tagged fish. at large
Number of commercially recovered tags

It is thus calculated that there were between 892,000 and 1,442,000 redfish
weighing between 865,000 and 1,837,000 pounds in the Aransas area in 1962,

Since the limits are rather narrow, it can be said that the original
population estimate of 918,000 redfish is fairly accurate. Therefore, the -
tagging program in determining redfish populations is invaluable and the catch
per area is also valuable except that it apparently misses the largest fish.,

With 15 per cent of the redfish population being harvested every year it
is imperative that a continued watch be made upon this species. With natural
mortality taking an unknown percentage, the spawning stock could become
endangered if total harvest is increased to:25 or 30 per cent as it has in
other areas. To control the harvest of redfish somewhat, especially of the
smaller redfish, a minimum size of 14 inches could be placed on.redfish caught —

Hon

XKD =
(1]
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by sportsfishermem. This would increase the average weight of the redfish
retained by sportsfishermen and also increase the standing crop of Year
Class I redfish. It could also allow greater number of redfish to reach
the adult or mature state and insure an adequate spawning stock.,

The drum catch during 1961 and 1962 varied slightly in average pounds
per acre (Figure 6). Table 6 indicates that the numbers of drum increased,
but the overall weight to number ratio decreased indicating smaller drum
were taken in 1962 compared to 1961. The sample average in 1961 showed an
increase in drum and redfish up to a point. Then the redfish declined
while drum continued to increase. In 1962 this was not true, however, as
the catch of redfish declined, so did the drum.

In calculating the drum population with the results obtained by drag
seine sampling it is found that the average weight of the drum population
in the Aransas Bay area was 448,000 pounds, a little less than four times
the commercial catech for 1962 (Table 7). This would indicate that the tag
returns for drum would be fairly high if the area sampling results represent
a true portion of the total population. However, the drum had a low tag
return percentage (Table 8). A total of 347 drum were tagged in 1962 with
only 13 or 3.4 per cent recovered. The commercial tag return accounted
for.2 or 0.5 per cent indicating a very large drum population much larger
than the estimated 448,000 pounds and,therefore,an underfished population,

To obtain an idea of the population limits (N) the results of tagging
drum were used and the limits of 18 million to 106 million resulted. The
difference between these limits was so large that any estimate of the drum
population may be unreliable at this time. It is felt that the tagging
program will lead to estimates of the drum population, providing enough
drum can be tagged and a good return can be recorded,

The average catch per acre for flounder in the 1962 study (Table 6)
was very near to the 1961 average, By present sampling methods, far too
few flounder were taken to allow a reasonable population estimate. The
tagging program alsc left something to be desired. Until some method of
sampling is devised which will enable catching and tagging more flounder,
the estimation of the population of flounder is impossible and only relative
abundance may be ascertained, TFrom the small commercial landings for
flounder and their difficult capture, it is felt that flounder could stand
greater fishing pressure. _

In 1961 and 1962 when the sheepshead catch was greatest (Figure 6)
the catch of other species was low.

Commercially, the sheepshead (Table 7) catch increased over -the -same
period in 1962 as did the sample average (Table 6) over 1961. During this
past years study sheepshead increased 269 per cent in drag seine samples,
This increase in commercial and study catch indicates an increasing pop-
ulation of fish and a therefore underfished population.

When sampling data is used to calculate the sheepshead population in
the Aransas area, the figure 2,300,000 pounds is obtained. The commercial
catch (Table 7) of sheepshead, some 40,000 pounds, represents only 1.0 per
cent of the estimated population, while commercially recovered tags showed
0.5 per cent harvest, In addition when sheepshead population limits are
calculated from tag returns, the population estimate by the area sampling
method is far below calculated limits of 6,000,000 to 12,000,000 pounds,
With the data thus far gathered, it is difficult to obtain reliable population
estimates for sheepshead.



Through this study it was found that the only fish which the area or drag
seine method is sampling fairly well is the redfish and sheepshead. There is
still much to be desired, however, in estimating populations from data gathered
by these methods. In order to obtain population estimates on species other than
redfish, many more fish must be tagged during the study period.

From this study it is obvious that game and food fish species, with the
possible exception of redfish, are actually underfished. It is known that
sportsfishermen alone cannot harvest enough fish to keep fish populations at
a healthy level and as long as a majority of these bays are closed, thousands
of pounds of fish will be wasted each year.

Prepared by: Ronnee L. Schultz James R. Stevens
Marine Biologist Project Leader

Ernest G. Simmons
Regional Supervisor
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Table 1
A Comparison of Juvenile Game Fish Catch in Number Per Acre by Station in 1962

Redfish

Bepte. Oct. Nov. Dec.,

Aug.

Feb & Mar., A‘pr e MaV June

Jan.

Station

July

0.0

0.0
0.0

0.0
0.0

0.0
0.0
0.0

9.6 0.0
0.0

9.6

0.0

9.6

0.0 19.2
28.8 138.4

0.0 19.2
'996

19.2

0.0

9.6
0-0
0.0

0.0
0.0

0,0

0.0
0.0

0.0

0.0
0.0

0.0

86.4

1902
19,2 124.8

19.2

o F

6.0
0.0

0.0
000

0.0
0.0

0.0

0.0

9!6
3.2

Total
Average

4.8

0.0

9.6

7.2

31.2

9,6

Trout

July  Aug. Sept. Oct. Nov. Dec.

June

Feb, Mar. Apr.

Jan.

Station

May

0.0

0.0
57.6

0.0
57.6

0.0 0.0 19.2
% 0.0 0.0
0.0
0.0 165.6

0.0
0.0 19,2

0.0
0.0

0.0 0.0
0.0 0.0

0.0
0 0'0

o 3

76,8 57.6 0.0

86.4

0.0 19,2

0.0 0.0 19.2 165.6
0.0

0.0
0.0

Total .
Average

4.8 55.2 0.0 6.4 21.6 19.2  28.8 0.0

0.0

* No sample taken
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Figure 1
Aransas Bay Fin-Fish Stations
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Figure 5
A Comparison of Catch for a 20-foot Trawl for 1961 and 1962
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