During hatchery pond experiments various fishing techniques were tested. Reci-
procals were found to be vigorous strikers and strong fighters, worthy of gamefish
classification. They were caught on many types of artificial lures including top-water
plugs, minnow-type plugs, spinners, spoons, and popping bugs. Using surface lures
produced the most exciting fishing. Frequently, hybrids would jump compietely out of
the water to take the plug. Palatability of the hybrid was rated good.
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AN EVALUATION OF STRIPED BASS INTRODUCTIONS
IN THE SOUTHEASTERN UNITED STATES
by
William M. Bailey
Arkansas Game and Fish Commission, Lonoke

ABSTRACT

Striped bass have been introduced into many inland waters of the southeastern states in an effort to establish a fishery, and to
provide a biological control for clupeoid fishes. The Striped Bass Committee of the Southern Division, American Fisheries
Society compiled information on the success of past introductions in 1970 and again in 1973. The information collected by the
Committee is used to illustrate the successes and failures of introductions of fry, fingerlings, and adult fishes. Variables, other than
size of fish at the time of stocking, were tabulated and analyzed to determine their significance in the success of introductions.
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INTRODUCTION

When it became apparent that the striped bass, Morone saxatilis (Walbaum), could
complete its life cycle in fresh water, as in the Santee-Cooper Reservoir system, several
inland states developed an intense interest in this fish. Here, it appeared, was a fish
which could be transplanted into fresh water lakes where it could control shad
populations, while providing great sport. It should not compete seriously with native
game fishes since it occupies the open water of a reservoir, unlike most native species.

The self-establishment of striped bass in the Santee-Cooper Reservoir did not kindle
the first interest in transplanting striped bass. Actually, the first known successful
transplant came in 1879-1881. Surber (1957) reports that 435 yearling striped bass were
seined in New Jersey and shipped by train across the continent to San Francisco Bay,
California. This stocking resulted in a commercial fishery for which the net catch was
over one million pounds by 1899. By 1953 it was valued at $18,000,000 (Stevens, 1957).
New Jersey stocked young striped bass in reservoirs during the mid 1930’s without
success (Surber, 1957).

The Santee-Cooper population was a dramatic illustration that the species could be
established in fresh water and this was the most important factor which brought about
the intensive effort to establish landlocked populations of this fish.

METHODS

A questionnaire was drafted by the Striped Bass Committee for use in assimilating
information about striped bass introductions. It was hoped that significant factors as-
sociated with successful and non-successful introductions could be sorted out, and that
a set of guidelines could be developed which would help reduce the number of failures.

Committee members from each agency filled out the questionnaire on each body of
water under their jurisdiction. The completed questionnaires serve as the major
reference for the information presented here.

RESULTS AND DISCUSSION

Wild Fish (Adult and Sub-Adult) Stocking:

In the mid 1950’s it was generally felt that the most feasible method of establishinga
landlocked striped bass population was to stock adult fish which could spawn within a
year or two, thus gaining the three or four years required for maturity of yearling fish.
Since transportation of adult fish would be rather inefficient, wild fingerlings and
yearlings were also considered.

When efforts to collect fingerlings with seines and adults with gill nets or hook and
line began, problems surfaced immediately. Fingerlings caught by seine died rapidly.
Adults caught in gill nets died from shock and handling stress. Those held in ponds
prior to shipment died from fungus or when seined. Many did not survive
transportation {(Gray, 1957).

In spite of the many problems, stocking was accomplished in several states. Arkan-
sas stocked 870 adults, 195 sub-adults, seven yearlings and 27 fingerlings in Lake
Ouachita between 1956 and 1960. South Carolina, North Carolina, Kentucky,
Maryland, and Georgia also stocked lakes with adult wild fish (Table 1). The stocking
of adult fish did not have the desired effect. This species simply does not adapt that
readily. The difficulty in transporting large numbers of adults was significant, but was
obviously not the only reason a reproducing population was not established. Most
subsequent introductions which have resulted in established fisheries, and high
population levels of adult fishes, still have not resulted in reproducing self-sustaining
populations.
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Fry Stocking:

After the initial enthusiasm was dampered by poor success, biologists realized that
establishing a striped bass fishery would require more than the stocking of a few adults
and allowing nature to build up the population. A striped bass hatchery was in
operation in Weldon, North Carolina. Fry hatcheries were set up in South Carolina
and Virginia. The desire to get large numbers stocked, the lack of rearing ponds, and
the lack of knowledge about pond rearing of striped bass, made fry stocking the order
of the day.

During the early and mid 1960’s, before the technology of fingerling production was
developed, millions of fry were stocked in reservoirs in Arkansas, Kentucky,
Louisiana, North Carolina, South Carolina, Tennessee, and Texas (Table 2). It is ob-
vious from the large numbers of fry stocked and the poor success that survival of fry
was extremely low. In only two cases did fry stocking alone establish a fishery. One was
with hybrid striped bass X white bass, stocked at the rate of 573 per acre. And the other
was Kerr Reservoir on the border of Virginia and North Carolina. Kerr Reservoir is
about 40 miles above a major natural spawning area of striped bass (Weldon, N.C.)
Young of the year fish were found here in 1956 (Surber, 1957) which, it was concluded,
had to be natural reproduction of the original introduction of fry in 1953. Since striped
bass usually require more than three years to attain maturity, it would seem that other
stocking had occurred, either from the river by being trapped behind the dam at the
time of impoundment, or by other agencies or sportsmen. At any rate, a fishery has
been established and natural reproduction does occur in Kerr Reservoir (Norris
Jefferies, 1974, Pers. Comm.).
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Several of the lakes where fry were stocked have developed into striped bass
fisheries, but in all cases, except the two mentioned above, large amounts of fingerlings
were also stocked. In these cases the result is reported as “masked by fingerling stoc-
king” on Table 2. Itis likely that the success is a result of fingerling stocking rather than
fry stocking.

Fingerling Stocking:

During the mid sixties, techniques for pond culture of striped bass fingerlings were
improved to overcome the obstacle of poor fry survival. The Edenton National Fish
Hatchery increased the yield from 30,000 fingerlings in 1964 to 630,000 in 1968
(Stevens, 1969).

Fingerling stocking has become the most common and most acceptable method of
stocking striped bass. By 1970, when the first committee questionnaires were filled out,
a fishery had been established in seven reservoirs out of 36 reservoirs reported on (19.4
percent). In seven of the 36, too little time had passed since stocking for evaluation. Of
the seven where a fishery had been established, three had been stocked with fingerlings
only, two had been stocked with fry and fingerlings, and two had been stocked with fry,
fingerlings, and yearlings.

In 1973, three more years of stocking fingerling fish, and three more years of growth
on the earlier stocking of fingerlings had changed the picture considerably. The ques-
tionnaire returns in 1973 indicate that a fishery had been established on 23 lakes out of
53 reported, for 43.3 percent. Too little time has elapsed since adequate stocking for
evaluation on 16 lakes. The number of unsuccessful introductions, most of which have
surviving fish but in too few numbers to maintain a fishery, was 14, or 26.4 percent. It is
theorized that a lesser percentage of unsuccessful introductions was reported on than
the percentage of successful introductions. Even so, the increase in the number of
fisheries established between 1970 and 1973, from seven to 23, with all receiving fingerl-
ing stocking except one, well illustrates the relative success of fingerling introductions.
It also illustrates the increase in knowledge of fingerling striped bass rearing techni-
ques. Those states providing information on fingerling stocking (Table 3) were:
Alabama, Arkansas, Florida, Georgia, Kentucky, Louisiana, Mississippi, Missouri,
North Carolina, South Carolina, Tennessee, and Texas. Table 3 includes those
reservoirs where fingerlings were introduced as reported in 1970 if a questionnaire was
not returned on them again in 1973.
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Other Stocking:

Recently, 15 day old fry introductions have been made with the hope that the fish are
old enough to avoid the high loss rate of three day old fry, and to eliminate problems of
pond rearing. This is too new a practice for evaluation at this time.

Other Faciors Affecting Success of Introductions:

Many other factors which may affect the success of introduction of non-native fishes
were reported in the questionnaire. Most of them seemed to have little bearing on the
success or failure of an introduction. From the information received, it is impossible to
describe a typical reservoir where successful introductions were made. The variations
which were not reported, but which are very important to the success of an in-
troduction, such as handling of fish, stocking procedure, condition of the fish, etc.,
could very well be the limiting factors. Some things reported which may be significant
are noted—Some speices of clupeoid fish in the reservoir is a prerequisite for stocking.
All of the introductions into navigation type reservoirs which have been stocked long
enough for evaluation (four reservoirs) have been successful in either establishing a
sport fishery or aspawningarea. All of the lakes evaluated which have a salinity greater
than 30 ppm (five lakes) have been areas of successful introduction. Three-fourths of
the lakes evaluated, which had (practically) no aquatic vegetation (16 lakes), were areas
of successful introduction, while nine out of 21 evaluated, which had vegetation
present, were unsuccessful. Pollution, commercial fishing with nets, size and creel
limits, reservoir size (length and depth), geographic conditions, temperature and pH
range (within reasonable limits), total alkalinity, and total hardness all seemed to have
no significance according to the questionnaires (Table 5).

Effects of Established Striped Bass Populations:

The Arkansas River system has proven to be suitable habitat for natural reproduc-
tion. This has been verified in Keystone Reservoir (Mensinger, 1970) in Oklahoma and
in Dardanelle Reservoir in Arkansas. These reservoirs are both on the Arkansas River.
This is the only area reported to the Striped Bass Committee where natural reproduc-
tion is successful that did not have a native population or natural spawning run in the
River prior to impoundment, such as Santee-Cooper and Kerr Reservoir. Therefore, it
is imperative that additional fingerling stocking be done on most reservoirs to maintain
the fishery. The failure of the striped bass to spawn in most areas, even where adult
populations now exist, further illustrates the futility of the early adult stocking. The
average growth rate of introduced striped bass was reported to be two to three pounds
per year. This is a much higher rate than is expected in the natural habitat along the
North Carolina coast (Frank Yelverton, 1971, Pers. Comm.). It also indicates that
stocking rates are generally low enough to allow the forage population to remain at a
higher level than required by the striped bass for food.
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The effects of established striped bass populations upon the pelagic forage fishes has
been varied. In most cases it has been insignificant or unnoticed. Of all the reservoirs
which have an established fishery, on only two is a drastic reduction in the shad
population reported. These are reservoirs of 100 and 1,000 acres, which were stocked at
the rate of 60 and 72 fingerlings per acre. One large reservoir had a significant reduction
in the shad population and three others had slight or possible reductions (Table 4).

The striped bass introductions have had no noticeable effect on other native fishes in
any reservoir to date. This was occasionally reported as “unknown”, but it is generally
felt that a significant change would have been noted during routine population
monitoring.

CONCLUSION

The major purposes for introducing striped bass into inland waters - to create a
highly desirable sport fishery, and to control shad populations - have been at least half
accomplished. More than 30 inland fisheries are established and the fishermen in areas
where a ‘striper’ fishery has been established are generally pleased. The possibility of
landing a 20 pound, or more, trophy has heightened enthusiasm for fishing. The fact
that shad populations have not been reduced may indicate that the population is being
held stable rather than increasing to undesirable proportions, If so, then both purposes
have been achieved.

It was felt that this introduction could be made without adversely affecting native
game fishes, and this appears to be the case.

Fingerling stocking is far more effective than stocking adults or fry. Survival of two
inch fingerlings generally has been good. Of course, the larger the fingerlings the better
the chances of survival, but the losses incurred while rearing them to the larger size may
outweigh that advantage. Arkansas has had considerable success, however, in using
nursery ponds to rear the fish to a larger size before release. The practice of stocking ad-
vanced fry (15 days old) is too new for evaluation at this time,

A wide range of reservoir types and water quality was proven to be suitable for
striped bass. It appears that healthy fingerlings stocked in adequate numbers in a lake
which has an acceptable forage crop, will have a good chance of survival if handled
properly.
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