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Migration Study on Brown Shrimp, Penaeus aztecus (Ives), in the lower Laguna
Madre

Abstract: Tn June 1962, 40,023 brown shrimp were stained with a fast green
dye by injection through the dorsal artery, Of the shrimp stained, 37,733
survived and were released at night in the bay near Port Mansfield,

The general bay movement of the shrimp wag southward toward the Brazos-
Santiago Pass and eastward toward the new Port Mansfield Pass, Gulf returns
indicated the shrimp moved in a northerly dirvection after leaving the bay,
It was speculated that the Gulf movement was due to onshore currents caused
by prevailing southerly winds,

Stained shrimp returns indicated they were moving at the rakte of 0 to
1.88 miles per day,

Objective: ‘To determine the summer movement and migration patterns of brown
shrimp, Penaeus aztecus (Ives), in the Lower Laguna Madre.

Procedures: The 1962 brown shrimp staining program was scheduled for the
four day period, June fourth thrdugh June eight. An advance crew and the
boat Goby left Rockport for Port Mansfield two weeks prior to June fourth
with the 20 X 40 foot staining barge and all necessary equipment. The barge
~was anchored just outside of Port Mansfield harbor. The crew began collect-
ing shrimp with a 20 foot trawl of 1 1/2 inch stretch mesh a week before
staining  was to begin. The shrimp were placed in a live bait box containing
circulating bay water. They were then transported back to the barge to be
placed in wire holding pens.

'

On June third a severe squall damaged the holding peus, killing approxi-
mately half of .the 10,000 shrimp on hand. The storm also did some minor
damage to the equipment. The barge was then moved to a public dock at Port
Mansfield harbor, which offered maximum proltection from the weather, All
coastal seasonal biologists arrived in Port Mansfield prior to June fourth
and staining began on schedule. Due tro extremely hot weather, work began
ab 6 AM and secured at 3 PM to avoid handling shrimp during the hortest part
of the day, (also because we had to prepare the barge and equipment for the
normal afternocon squall). The hoat Goby would leave the dock at 4 AM each
morning and bring in a load of shrimp by 8 AM. A second trip was then made
to catch ghrimp needed to begin the foliowing days staining.-

There were two staining tables on the barge and each had a trough of

circulating water that ran the length of the table. Work was arranged so
that one man filled the hypodermic needlds with the dye, Two men dipped
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shrimp from the holding pens, placed them in plastic dishpans, and distrib-

uied the pans to the stainers. Three stainers were stationed at each table,
and one man counted the stained shrimp after they were dropped in the trough
and were being washed into the holding pen.

Stained shrimp were not graded for size, since growth rate was not of
major concern in this study, although the majority of the shrimp caught were
in a 60 to 80 millimeter size range. Each shrimp was stained with ,03 cubic
centimetars of a 0.5 per cent solution of fast green dye injected through
the dorsal artery between the fifth and sixth body somites. These shrimp
were held in pens for six to eight hours to determine the amount of mortali-
ty. The Goby pulled the holding pens inte the Laguna near Port Mansfield

(see figure 1) and veleased the shrimp at night to reduce the chances of pre
dation.

Following staining operations, posters and handbillg were distributed
to bait dealers in the Lower Laguna Madre area asking fishermen to watch for
stained shrimp in their catch., The posters offered a veward and requested
fishermen to send frozen or preserved shrimp with the date and location they
were taken to any biologist, game warden, or to the Texas Game and Fish
Commission Marine Laboratory in Rockport. Twenty eight bait dealers in the
Port Mansfield, Foxt Isabel, and Brownsville shrimp basin areas were visited
and given posters and handbills.,

The boat Goby shrimped the Gulf from Port Isabel to Port Mansfield for
three days following the release of the shrimp in an attempit to trace them
as they moved into the Gulf. The ares biologist in the Lower Laguna Madre
also attempted to trace the shrimp in the bay area,

8ix rvewards of twenty five dollars each were offered for stained shrimp
through'the cooperation of the Texas Shrimp Association. These rewards, were

given upon the drawing of names from those of the fishermen who retrurned
stained shrimp.

Results: 40,023 brown shvimp were stained in June (approximately 200 per
hour per stainer) of which 37,733 survived. Mortalitieg during this study
were approximately six per cent, Daily staining activities were as Ffollowss

. Estimated
Date Number Stained Number Releases Mortalities 7% Mortalities
6/4/62 1,363 7,942 420 5
6/5/62 11,439 10,287 1,140 10
6/6/62 12,326 11,836 490 &
6/7/62 7,906 7,666 _240 3
Total 40,023 37,733 2,290 6

The highest percentage of mortalities occurred on the first and second
days of staining, probably due to the inexperience of persomnel in handling
and injecting dye. The major causes of mortalities were damaged hypodermic
needles and over-crowded holding pems, The original plan was to release
40,000 stained shrimp; bowever, due to mortalities and an insufficient supply
of dye, the job was secured at 37,733,

Of the stained shrimﬁ released, 104 were recovered within 50 days of

release (Figure 2}, Therd¢ were 96 returne the first month, Fifty per cent
of the recovaries were caught in the release area, 30 per cent were caught
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south of Port Mansfield; 18 per cent were caught east of Port Mansfield and
two per cent were caught in the Gulf in 14 fathoms of water off Port Mans-
field Pass. §ix per cent of the returns furnished no valid data. The shrimp
that reached the Gulf did so within 30 days after release.

The bay returns indicated a great deal of random movement of the shrimp,
but their major migratory routes were south and east of Port Mansfield in the
general direction of the Brazos-Santiago Pass and the new Port Mansfield Pass.
Gulf returns indicated the shrimp moved in a northerly direction after leav-
ing the bay. Perhaps this northward movement of the Gulf shrimp was caused
by onshore currents during the summer due to prevailing southerly windg. The
U. S, Fish and Wildlife Service Gulf current data to be published later should
shed some light on this puzzling question.

Table 1 lists the stained shrimp returns. Figure 1 shows & map of fheir
movenent pattern.,

Recommendaiions for future staining operations:

At least six pens should be used to hold shrimp during staining operations.
These should be 3' X 4' X 10' holding pens made of 1/2 inch hardware cloth,
Not over 5000 shrimp should be placed in each pen. During extremely hot weath-
er, the number of shrimp should be reduced to 2500.

Care should be takenm .when filling hypodermic needles as the points are
easily burred on the bottom of the dye bottles, This increased staining mor-
tality during the 1962 experiment,

The rewards offered this year were a great help in assuring returns and
would be ugeful in any future work, As there were reports of bait dealers
selling stained shrimp the importance of returns in determining movement of
the shrimp must be strongly emphasized on posters and handbills. Biologists
should personally contact as many bait dealers and shrimpers as possible,
explaining the purpose and importance of their cooperation in these programs.,

More state boats and biologists are needed to follow the stained shrimp
in the bay and Gulf., Traps and nets should be used at all exits from the bays
to check movement of the shrimp out 6f the area. Night samples need to be

collected, particularly if brown: shrimp are stained, as they are known to be
a nocturnal species.

Prepared by: Edward J. Pullen A. G. Flury
Marine Biologist Regional Supervisor
Approved bys wilzzvﬁﬁvmﬂ£~4<;::)
Coordinator
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FIGURE 1

Land Cul Movement Patterns of

the Brown Shrimp
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Figure 2

Brown Shrimp Returns by Five

Day Periods
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