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A Study of the Juvenile Shrimp Populations, Penaeus azteecus and Penaeus
setiferus, of Galveston Bay

Abstract? One hundred and twenty three samples were collected producing
3,085 white shrimp and 3,703 browm shrimp., Juvenile brown shrimp entered the
bay in three waves in April, July and August. Young whites entered in three
waves in July, August and September, The brown shrimp was the more abundant
species. Samples produced about one-third as many brown and white shrimp as
those of 1961 and about one-tenth ag many as those of 1960,

Temperatures followed the normal seasonal trend, except for the freeze
in Janwary and a six degree centigrade decline. in March,

The reduced amount of rainfall and river flow this year resulted in the
higher bay salinities than in 1960-61.

Objective: To sample the juvenile shrimp populations of Galveston Bay with
various collecting devices in an effort to determine the seasonal abundance,
size, and movement of these shrimp as related to the environmental conditions,
Data collected were compared to 1960 and 1961 data,

Procedures: The original shrimp stations sampled in 1960 and 1961 were
checked semi-monthly, near the first and fifteenth of each month, (See figure
1). fertiary stations, two to three feet in depth, were checked with a 6-foot
pull seine of one=fourth inch mesh, Secondary stations, four to six ‘feet, and
primary stations, deeper than gix feet, were checked with a 10~foot trawl of

I 1/4 inch mesh with a one-fourth inch mesh liner., The seine was pulled from
the back of a skiff and the trawl was pulled by an inboard boat. All samples
were quantitative as the nets were pulled fifteen minutes at a regulated speed,
thus they covered approximately the same area each time samples were collected.
Occasionally day and night samples of 15 minute duration were made with a 20
foot trawl of 1 1/2 inch mesh in the areas of the bay worked by the commercial
shrimp fleet. Night samples were collected in the same general vicinity with-
in twelve hours of the day samples.

All shrimp or a representative aliquot from each sample wexe measured in
millimeters from the tip of the rostrum to the tip of the telson. TIf all shrimp
weére not measured, the remainder were counted or the total numbexr was calculat-
ed. All measurements were recorded on a standard length-frequency form and sta=
tion sheet along with pertinent hydrographic and climatological data, Trawl and
seine samples were combined and the total numbers of each type shrimp graphed by
five willimeter intervals., The quantity of shrimp per catch was graphed in per=~
centages for more detailed analysis.
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Findings:

pap

Penaeus aztecus {(Ives)

Brown shrimp first appeared in the samples in April when the first of
three waves of post larval shrimp entered .the bay. (See figure 2).. This
first group of young shrimp. entered the tertiary areas at a mean size of 28
millimeters. This group constituted the major crop of brown shrimp in Gal-
veston Bay in 1962, These shrimp, growing at the rate of 0.9 mm per day, -be-
gan to meve into the secondary areas at a mean size of 40 mm. After reaching
70 xm they moved into the primary bay. Here they remained until July when,
after reaching 95 mm, they moved gulfward, Two minor groups entered the nursery
areas in July and August, Some shrimp remained in all three bay areas until
December, when sampling was secured..

Abundance graphs, figures 3 through 5, show these periods of influx of
juvenile shrimp., As in the past two years, May was the month that juvenile
shrimp were most abundant at the tertiary stations. (Figure 3). Two minoxr
peaks of abundance occurred in September and November. Although the samples
show a 30 per cent increase over the 1961 post larval population, there was
a 50 per cent decrease from the 1960 population.

Shrimp were most abundant in July in the secondary bay samples which was
a month later than in 1961 and two months later than 1960. (Figure 4). There
were two minor peaks of shrimp in the secondary bays in October and December.
Secondary bay samples indicated a 60 per cent decrease in the shrimp popula-
tion from 1961 and a 90 per cent decrease from 1960.

As in 1960, the primary bay peak of abundance of brown shrimp was May,
however in 1961 the peak was in June. A second smaller peak of shrimp appear-
ed in October, Primary bay samples showed an 88 per cent decrease in the popu-
lation from 1961 and a 92 per cent decrease from 1960.

Although the brown shrimp appeared to be the most abundant commercial
species in the bay this year, the magnitude of the catch per unit of effort
for all sample stations was about one-third of the 1961 catch and one-tenth
of the 1960 catch.

Twenty foot trawl samples, collected fwom June through November, indicat-
ed the commercial bait shrimpers were harvesting 70 to 90 millimeter shrimp.
Table 1 shows the results of these samples. Night samples, showed no signifi-
cant difference in catch, from day samples, except in October, when they produ-
ced a larger catch than the day samples. The average size of shrimp caught at
night was 85 mm.

Penaeus setiferus (Linnaeus)

White shrimp were found in the bay all seasons of the year, but were more
abundant in late summer and fall. (See figure 6)., Whites caught during the
winter and early spring were thought to be stragglers from last years crop and
were probably part of the summer spawning stock. The first group of post larval
shrimp appeared in the tertiary bay samples in July at a mean size of 33 milli-
meters, These shrimp grew at the rate of 1.6 millimeters per day and began to
move into the secondary bays in late July at a mean size of 48 millimeters.
 There they remained until they reached 70 millimeters in August and then moved
into the primary bay. By the time they reached 115 millimeters, they were mov-
ing gulfward, Two additional waves of post larval shrimp entered the nursery
bays in August and September, Shrimp remained in the bay into December.
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Abundance graphs, figurves 7 through 9, show these periodg of influx of
juveniles. August through November were months of greatest abundance of
young white shrimp in the tertiary bays. (Figure 7). This years pesk months
of abundance coincided with the 1961 pegak but was two months later than the
peak in 1960. Due to the continueous recruitment of post larval shrimp dur-
ing the fall of 1962, the abundance graph for the tertiary stations shows an
almost constant psak from September through November, Samples showed a 30
per cent decrease in the post larval white gshrimp samples from 1961 and a 50
per cent decrease from 1960,

Secondary samples showed three peaks of shrimp, with the October and
December waves being the most abundant. (Figure 8). The catch was 40 per . ..
cent below the 1961 catch and 95 per cent below the 1960 catch.

White shrimp entered the primary Bay in August and some were still there
in De¢ember, (Figure 9). The primary bay samples were 96 per cent below the
1961 samples and 99 per cent below the 1960 samples.

The magnitude of the white shrimp catch per unit of effort for all sample
stations was about one~third of the 1961 catch and one-tenth of the 1960 catch,
This drop in abundance of the white shrimp can partially be explained by the
reduced amounts of rainfall and river flow entering the bay, and the subse=
quent rige in salinities. '

Iwenty foot trawl samples, Table 2, indicated two major groups of whits
shrimp were harvested by commercial shrimpers during open seasen, The first
group, at the opening of the season, produced many under count white shrimp :.
in the catches, The shrimp began to reach legal count size, 115 millimeters,
by September, These larger shrimp remained in the bay through Octgober, The
cooler weather in November began to move the shrimp out of the nursery areas
and toward the Gulf, causing many under count shrimp to again appear in the
commercial catches. Night samples indicated few white shrimp moved at night.
The ayerage size of shrimp caught at night was 115 millimeters,

Hydrographic and Climatelogical
Conditions (Figure 10)

Temperatures followed the normal seasonal trend, except for the severe
freeze in January and a 6 degree temperaturs drop in Mareh, There was no
evidence that the freeze hurt the bay shrimp populatien, as the majority of
the shrimp by that time had moved offshore into the Gulf, Small brown shrimp
first appgared in the tertiary bays in April when the water temperature aver
aged 15 degrees centigrade and small whites appeared in July when the water
temperature averaged 31,5 degrees centigrade., Both brown and white shiimp
began their gulfward migration when the water temperature dropped below 20
degrees centigrade in November.

Bay salinities were higher than normal this year due to the lack of rain-
fall and reduced amount of fresh water flowing into the bay., The higher salini~
ties were particularly ecritical in the spring and summet when shrimp entered
the nursery areas. When young brown shrimp entered the nursery grounds, the
salinities there averaged 12 parts per thousand, and when the young white
shrimp entered, the salinities averaged 9.5 parts per thousand. The higher
salinities were no doubt more suitable to the brown shrimp. It seemed possi-
ble that young white shrimp might have moved further up creeks and bayous in

-an attempt to find more suitable salinities. However, a collecting trip in
July up Middle Bayou, adjoining Mud Lake, disclosed no large concentrations
of shrimp; though seine samples were collected every one-fourth mile up the
bayou until the limits of salt water intrusion was reached.
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Commercial Landings

Bait shrimping this year was not confined te any particular part of the
bay, although the pressure in secondary bay areas, such as Clear Lake, was
tremendous. This was thought to be due to the number of small shrimp boats
and skiffs that were capable of working in these shallow, protected bays when
the young bait size shrimp congregate before moving into the primary bay. The
biological samples reflect this tremendous fishing pressure in the great des
crease in number of shrimp per sample taken in the primary bay. There was an
8 per cent drop between the tertiary and secondary bays and a 71 per cent drop
between the secondary and primary bays. Figure 11, is a graph of the 1962
Galveston Bay bait shrimp laddings furnished by the U, S. Fish and Wildlife
Service, ' :

During open shrimp season, August 15th to December 15th, more shrimp boats
were observed working in the Galveston bay than during the same season in 1960
or 1961, There were reports that many of these boats harvested thousands of
pounds of shrimp that were not recorded in the commercial shrimp landings, as
upon reaching port the shrimp were immediately loaded on trucks and transported
to Louisiana, Figure 12, shows the 1962 preliminary commerecial shrimp landings
for Galveston Bay, also furnished by U. S. Fish and Wildlife Service. Table 3
compares these landings with the 1961 commercial landings.

Prepared by: E. J. Pullen A. G. Flury
Marine Biologist Regional Supervisor
Approved by:\JZZZAﬁmdMLJ £t5<
¢ Coordinator
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TABLE III

Commercial Shrimp Landings for Galveston Bay
(Data furnished by U. S. Fish and Wildlife Service)

1961 1962
Bait Shrimp Production 1,339,707 1,250,850
Brown shrimp landings
(Hds. off) 342,600 513,022
White shrimp landings
(Hds. off) 2,417,900 2,116,5%



Figure 1

Galveston Bay Shrimp Sample Stations

1l - Primary Station (10-foot
trawl)

2 - Secondary Station (10~ foot
trawl)

3 - Tertiary Station (6 ~foot.
pull seine)



Figure 2

50, Composition of the Brown Shrimp Populations 1962
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Composition of the Brown Shrimp Populations 1962

Figure 2 - (Continued)
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Pigure 2 - (Continued)
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Tertiary Station
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Secondary Station
Abundance of Brown Shrimp
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Tertiary Station
Abundance of White Shrimp
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Secondary Station
Abundance of White Shrimp
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Figure 9.

Primary Bay
Abundance of White Shrimp
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Composition of the White Shrimp Populations 1962
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Composition of the White Shrimp Population 1962
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Figure 6 (Con't.)
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Figure 11

Galveston Bay - Bait Shrimp
Production for 1962 .
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Galveston Bay Commerc1a1 Shrimp
Production for 1962
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