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LONG RANGE MOVEMENT AND HOM-
ING BY LARGEMOUTH BASS (MICROP
TERUS SALMOQIDESy TN A THERMALLY
ALTERED RESERVOIR.—Par Pond is an
L120 hectare cooling teservoir for a nuclear
production réactor, located near Aiken, 5.C.
Water temperatures in the reservolr vary sea-
sonally and with changes in reaclor power
levels. Mean maximum temperatures at the
heated end of Par Pond (Fig. 1) generally ex-
ceed those in ambient arcas by about 10 C. Bass
taken from thermally altered portions of the
reservoir differ in consumption of food items
(Bennett and Gibbons, 1971}, densities of in-
fection by acanthocephalan parasites (Evre and
Esch, 1974), incidence of infection by Epistylis
sp. and Aderomonas hydrophila (the causative
agents of red-sore discase, Esch et al., 1976) and
body condition. The implication of these soud-

ies 1% that moverment of bass between heated and
non-heated portions of the reservoir is not ex-
tensive and that individuals usually remain
within a prescribed area of the lake,

Previons markrecapture studies in Par Pond,
provide evidence [or longrange movement in
some instances and restricted home ranges in
others. For example, Gibbons and Bennel:
{1978} examined movement belween an area
adjacent to the inllow of thermal effluent and
another arca in an ambient temperature loca-
tion approximately § ki distant. OF 3,000 bass
tagped and released, 95 were recaprured. Five
had moved from the thermal to the ambicno
temperature location and five others had moved
from the ambient Lo the thermal location: each
of the other 85 was recaptured at the site of its
initial caplure. Dupont (1976) obscrved long
distance movement {op to 12 km) by scveral
Far PPond bass in which sonic tags woere placed,
He indicated ithat movement was apparently
influenced by reactor operations,

The apparent dichatomy of resules regarding
long-ramge movement of bass in Par Pond,
coupled with an interest in assessing the phe-
nomenen of home range in a thermally altered
rescrvolr sugmested the need for additional
marl’.-i‘f_‘{:aplur& stadies, Tt was also [clt that
such an investigation would permit vs to cither
conlirm or reject implicit assumptions congern-
ing restricted bass movement in Par Pond in
previous studies,

Materials and methods—From September, 1974
through August, 1975 more than 2,000 large-
mouth bass, Micropterus salmoides, were cap-
tured by electrofishing in Par Pond. Approxi-
mately equal numbers were taken in heared
(HOT-HD, -BB, -OB and -GB; Fig. 1) and
ambicnt arcas (COLD-NC, -58, -CD, -KER, -LL
and -DL). Variability in sample sizes av differ-
ent sites 15 primarily due to differential time
and elffort given o electrofishing rather than
1o dispm;ﬂr[inual.& local denstties or amount of
surface area sampled. All bass were weighed
and total and standard lengths were taken, Fish
were marked with a number, color-coded, Poter-
son tag and released. Bass from HOT-HD, -BB
and -OB were released at Site I: bass from
COLD-CD were teleased at Site I1; bass from
COLDMNC were released at Site 11T, All other
bass were released at the site of capture,

Results. 0L 2,100 bass caught, tagged and re-
leased, 188 (8.99%) were recapiured (Table I};
100 of the recaptures were from thermal sites.
Maost of the bass from the thermal areas were
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tagged at HOT-HD (N = 575) and relessed at
Site T; 48 (834 were recaptured at HOT-HD
while six (10%) had moved to HOT-BB. Two
otheérs were rocaptured at HOT-0OB, the ther-
mal location across open water [rom the Telease
site. Ome had moved down the heated arm to
HOT-GB and a single individual from HOT-
HI» was subscquently recaptured owc of the
heated portion of the lake. O the bass tagged
in HOT-BB. released at Site I, and subse
quently recaptured, 11 (73%) returned o HOT-
BB: the others had moved in the other direction
from Site 1 and were caught at ITOVT-HD. Of
the 214 bass caughe at FOT-0B and released
across the Iake at Site I, 25 were 1'E!f.'ai.'u1.u:|'L‘d:
14 (56%) returned to HOT-0OB, 10 (10%) were
aught at HOT-HD amd one at HOT-BB.
Thus, of 100 recaptures of bass originally tagged
and released in heated areas, one (19%) was
subsciquently recaptured in an ambient loca-
tion and 99 (99%) were recaptured in heated
arcas. Furthermore, the majority (75%) 1e-
turned to the specific site of initial capture,
despite being released at a central location,

Of 88 recaptured bass originally caught and
tagged at ambient sites, eight (9%) had moved
te thermal locations. OF 29 recaptures from
COLD-NC, 24 (83%) returned to the same site
while [our were recaptured at HOT-HIL One
had moved o another ambient temperature
site, COLD-CD, more than 6 km away, OF the
28 bass tagged ar COLD-CD and subsequently
recaptured, 24 (B6%) were at COLD.CD; one
was caught later ar COLTMSS and one at HOT-
HD. At COLD-SS (N = 125), 14 {78%) of 18
recaptures were from the same site: two others
had moved to other ambient temperature Jo-
cations, while two were later caught at HOT-
TII). Bass tagged ae all other ambient sites were
recaplured at the same locations.

A total of 13 (79%) of 188 recaptured bass had
moved between nonadjacent collecting  sites
which were at least 1,600 m apart. Of these,
three moved between ambient locations, one
moved from a heated to an ambient site and
eigpht moved from ambient to thermal aveas
{Table 1). The mean total length of bass which
had moved long distances was 44 cm; that of
bass which were recaprured at the sites of
original caplure was signilicantly lower, 39 cm.

Double recaptures were made on 15 bass; 11
were at the orginal site of capture cach time,
whereas four had made minor mowves to ad-
jacent locations within the heated area. The
two triple recaprures had moved long distances
{1600 m), and then remurned to the site of
original capture. One moved a distance of 12
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Fiz. 1. Map of the Par Pond Reservoir showing
collecting sitrs.  Heated  sampling  sites in the
reservair are ITOT-IID, HOT-BB, HOT-OR and
IOT-GB; ambient loctions indude COLD-LL,
COLD-NC, COLD-DL, COLD-8%, COLD-CI} and
COLD-KB. Release sites are marked T, 7T and IT1.
The shaded areas represent approximate limits for
the collecting sites,

km from COLD-NC 1o HOT-HD between 15
April and 5 June 1975, and was recapiured at
COLD-NC on 21 July 1975.

Lvscussion.—The present study supports the
findings of others (Hulse and Miller, 1958; De-
quine and Hall, 1949; Moody, 1960; McCann
and Carlander, 1970) who report that large-
mouth bass are capable of moving long dis
tances, However, our data suggest that long
distance movement by largemouth bass in Par
Pond is excepronal rather than characreristic
and occurs with greater frequency among larger
individuals. Movement between thermal and
ambicnt locations occurred, but infrequently.
Furthermore, recorded movement was more
frequent from ambient to thermmal locations
than from heated to ambient, This may ex-
plain  the contrasting conclusions (Clugsion,
1973; Gibbons and DBennett, 197%; Dupont,
1976) about the frequency of long distance
mevement in Par Pond. A fish of substantial
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TapLe 1. Numbers ann Locamions oF ORIGINAL Caprures asp Recaproees oF LarcEaouTH Bass {Micraf-
lerus salmoides) FROM A SoUTH CaROLINa Riservork Rrceivisg THERMAL EFFLUENT FROM a4 NucLeag

Bracron.

See Fig, 1 for locations of osde designations.

Hot—indicates location in thermal region;

Cold—indicates ambient temperature site,

Code designation

Fgr capture Number Mumher
loeatiom captumed rocapbured
[IOT—I1e hT4 58
TIOT - 214 25
HOT-BB* 199 15
HOT—-GR b 2
Tatal 1015 Ly
COLD—-NC¥® 553 20
COLD—CD* %= 331 >8
COLD—55 145 18
COLD--KB 137 11
COLD-LL 515 1
COLD-DL 41 1
COLD—]JI 25 0
Total 1085 32

Nuomhber Number
recaptured recapbiarsd
Numbeer in same in different
reaptred Lemmperature temperatome
alk oriw. sike ToEion it id]
45 G 1
14 11 0
I 3 0
] 2 0
] 2% 1
24 1 1
ty z 2
14 2 2
1T L] 0
[ 1 (1]
1 0 0
0 0 4]
71 & B

* These hass wore velcased at Site T (Fig, 1).
% These hass were released b 5ite 11 l:il.l:-is- 1.
% These base were released at Site IIT (Fix 1)

All other hase were releasod a2t the Ineation nfii.nﬁin.r capture.

size must be used for surgical implantation of
sonic equipment in the abdomen, We suggest,
therefore, that sclection hias for large imdi-
viduals results in the use of fish which would
be more likely to move long distances. Until
sonic equipment can be miniaturized further,
interpretations of the resules from such studies
must. be cautiously considered.

Displacing bass [rom (heir home ranges by
releasing al a central location, did not influ-
ence the probability of their return to the
original capture site except when the release
point and the original capture sitc were sepa-
rated by open water. Individuals caprured at
HOT-HD or HOT-BB and released at Site I,
hal a choice of moving either direction yet
more than B0% of those recaptured had re-
turned to their site of original capture. The
presence of deep, open water between the re-
lease point and the original site ol capture ap-
peared to lower the likelihood that bass would
return. Thus, only 56% of the bass caught
inftially a1 HOT-OB and released at Site I,
were  subsequently recaptured ar HOT-OB.
However, 4% were recaplured at HOT-HD
which is enToute to FIOT-ORB, as if a fish were
following the shoreline

A significant aspect of this study relates to

carlier (Eure and Esch, 1974) and current work
(Fsch et al, 1976) attempting to show dif
ferences in parasitism berween bass [rom ther
mal versus ambicnt locations. These investi-
gations were based on the assumplion that
exchange of individuals between points within
the lake is mot extensive, especially between
thermal and ambicnt locations. Results of the
present study confirm this assumption,

Yardley et al., 1974, reported that allelic
frequencies for sclected loci in Par Pond bass
did not vary throughout the reservoir. "This
implies & panmictic population with genctic ex-
change between arcas. Resules of the present
studly do not refute this conclusion as the low
percentage of long range migrations observed
would permit a level of genetic mixing suf
ficient to maintain allelic Drequencies if strong
selective forces are not in operation. Thus, Par
Pond probably harbors subpopulations which
genetically overlap extensively with those In
adjacent arcas and partially with other more
distant areas of the lake,
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