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Ahstract: The age and growth of red eye bass (Micropterus ('()osae) in Shoal Creek and
Little Shoal Creeks, Alabama, were determined. Shoal Creek red eye bass, on the average,
grew faster than red eye bass in other studies. Little Shoal Creek red eye bass grew slower
during the first 6 years of life than redeye bass in other areas with the exception of redeye
bass in Sheed's Creek, TN; however, by age VII Little Shoal Creek red eye bass were
slightly larger than Shoal Creek red eye bass. Condition factors (K") of Shoal and Little
Shoal Creak redeye bass relative to Alabama statewide averages for red eye bass and to
redeye bass from other waters were computed. The redeye bass from Shoal and Little
Shoal Creeks were in poorer condition relative to the average for Alabama redeye bass
and to redeye bass in other waters. The condition of redeye bass in Shoal and Little Shoal
Creeks improved as the fish grew relative to redeye bass in other waters.
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In Alabama the redeye bass occurs above the Fall Line in small (order I) to large
streams in the Warrior and Alabama River drainages (Ramsey 1973). Generally, the
redeye bass is more abundant in the smalL infertile upland streams within these drainages.

Although Alabama has many streams inhabited by the redeye bass, comparatively
little research has been conducted on this member of the genus Microplerus.

The majority of age and growth data on the redeye bass comes from studies
conducted by Parsons (1954), Tatum (1965), Cathey (1973). and Gwinner (1973). Of these
four studies, only Parsons' study was conducted on a native redeye bass population. The
other three studies were conducted on introduced populations of redeye bass in the
Cumberland River Drainage of Tennessee. Parsons' study was conducted on Sheed's
Creek which is I of 2 streams in Tennessee where the redeye bass is native. The 2 streams
are in the Alabama River Drainage.

Based on preliminary collections of red eye bass in Alabama, it appeared that the
growth rates of Tennessee redeye bass would not be applicable to the growth of the redeye
bass in Alabama. The state record for redeye bass in Tennessee is 340 g, but the redeye
bass in Alabama is known to grow considerably larger. 1have verified an Alabama redeye
bass weighing 679 g and 1 have collected several specimens weighing more than 454 g.

To my knowledge, age and growth studies have not been conducted on the redeye
bass in Alabama. Hurst (1969) investigated the life history of the shoal bass (Micropterus
sp. cf. M. co()sae) which at that time was thought to be the Apalachicola race of the red eye
bass; however, Ramsey (1973) later recognized the shoal bass to be an undescribed
species.

Parsons ( 1954) recognized the desirability of the red eye bass as a sportfish in spite of
its small size and called it the "brook trout of the warmwater gamefish". Due to the
potential of the redeye bass to provide a unique stream fishery a life history study was
initiated. An objective of this life history study was to investigate the age and growth of
the redeye bass to obtain basic growth data. These growth data will be essential in
formulating future management plans for the fish should angling pressure intensify on
these small streams.
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MATERIALS A:\D METHODS

Shoal Creek is located primarily within the Talladega National Forest in Calhoun
and Cleburne counties. AI. (Fig. I). It is a tributary of Choccolocco Creek and is in the
Coosa River drainage. Shoal Creek is approximately 31.4 km in length and has a
watershed area of about 140 km'. Three impoundments have been constructed on the
mainstream of Shoal Creek. A 23.2-ha flood-retarding and recreational impoundment
was completed in 1970 at creek km 10.0. and 6.8-ha flood-retarding impoundment was
completed in 1971 at creek km 20.2, and a 106-ha mUlti-purpose impoundment was
completed in 1977 at creek km 29.

The once free-flowing creek has lost approximately 5.5 km to the permanent pools of
these impoundments. In addition, an 8-ha recreational lake was built in 1964 on a
tributary stream near the headwaters of Shoal Creek.

The headwaters of Shoal Creek form at an elevation of 366 m msl and the creek drops
to an elevation of 207 m msl at its confluence with Choccolocco Creek, The creek has a
gradient of about 4.9 ml km. Shoal Creek is located within the Valley and Ridge Province
of the Appalachian Highlands. The topography is characterized by linear northeastward
trending ridges of resistant sandstone, and parallel valleys underlain by less resistant shale
or carbonate rock.

The study area in which fish samples were collected on Shoal Creek was from
approximately 1.6 km upstream from the 23.2-ha impoundment at creek km 8.4
downstream to creek km 28,3 which is now within the 106-ha impoundment. The summer
flow varies from .37 m 3; sec at the upper limit of the study area to 2,Om J; sec at the lower
limit of the study area. Stream width ranges from 6,7 to 15.2 m and stream depth varies
from 10 to 15 cm over riffles to 1.2 to 1.8 m in the larger pools. The stream bed is
composed of an estimated 80% slate gravel and 20% rock. The watershed is completely
forested with a mixture of pines and hardwoods of the oak, hickory types. The majority of
the stream is well shaded with hardwoods and pines throughout the study area. The
visibility in the stream ranges from 1.2 to 1,8 m and turbidity increases only slightly after
rainfall due to the forested watershed and the flood-retarding impoundments. The creek
has few obstructions throughout its length although there are occasional fallen trees
extending partially into the stream,

The Alabama Water Improvement Commission has classified the stream from its
source to its mouth for swimming and fish and wildlife. The water is of excellent quality as
there are no sources ofdomestic or industrial pollution in the immediate area of the creek,

Prior to construction of the 6.8-ha impoundment on Shoal Creek, Little Shoal Creek
confluenced with Shoal Creek at creek km 20, The reservoir impounded the lower 0,8 km
of Little Shoal Creek. The unimpounded stretch of Little Shoal Creek is 4 km in length,
Little Shoal's source is at an elevation of 335 m msl and it flows into the 6,8-ha
impoundment at an elevation of 265.5 m ms!. It has a gradient of approximately 17.3
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Fig. I. Map of Shoal and Little Shoal Creeks, AL indicating study area.

mj km. The study area was confined to the lower 1.3 km of Little Shoal Creek and the
gradient was 16.3 mj km. The study area averaged 4.6 to 5.5 m in width with a depth
ranging from 10 cm over riffles to aprroximately 1.2 m in some of the larger pools. The
average summer flow is about .17 m j sec.

Little Shoal Creek lies entirely within the Talladega National Forest. It is similar in
all respects to Shoal Creek except for its smaller size. It is well shaded with predominantly
hardwoods in the study area. There are more obstructions in Little Shoal than Shoal
Creek. These are mainly log jams caused by fallen trees. Visibility is comparable to that in
Shoal Creek.

The major sport fish on Shoal and Little Shoal Creeks is the redeye bass; however,
largemouth bass (M. salmoides) have increased in number in the population samples
taken since construction of the impoundments. The spotted bass (M. punctulatus) has
been observed only rarely in the lower end of the creek below the 6.8-ha impoundment.
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Rock bass (Ambloplites rupestris), bluegill (Lepomis macrochirus), and longear sunfish
(L. megalotis) are also present in significant numbers.

Fish samples were collected by backpack electrofishing, rotenone, and angling from
9 May 1974 to 30 September 1976. Scale samples were removed from the left side, below
the lateral line at the tip of the extended pectoral fin. At least 20 to 40 scales were removed
per fish as the incidence of scale regeneration was high. All fish were measured for total
length and most fish were also weighed and the sex determined.

Scales were cleaned, prior to making impressions, by soaking them overnight in a
concentrated solution of "Spic and Span". Acetate impressions of the scales were made
with a Carver Laboratory Press equipped with hot plates. The impressions were read on
an Eberbach Scale Projector with 86X magnification. The magnified distances from the
focus to each annulus and to the anterior scale margin were measured to the nearest
millimeter. The scale radius used was the centermost radius of the anterior field.

Computer analysis was used to determine body length-scale radius relationship
equations and to perform back calculations of lengths at each annulus for each age group.
The Shoal Creek and Little Shoal Creek scale samples were analyzed separately. Length
weight equations and length-weight tables were also computed.

A third degree polynomial, where total length is a function of the linear, quadratic,
and cubic expression of scale radius, was used to back-calculate the length on an
individual fish at annulus formation. Sexes were combined to determine body length
scale radius relationship for the populations of each creek. Standard analysis of variance
techniques indicated that in both cases the relationship of body length-scale radius is best
represented by a curvilinear function. In this respect the addition of the quadratic and
cubic terms accounts for a significant proportion of the variation in response.

Back calculations of total lengths at the end of each year of life for individual fish
were accomplished by substituting the magnified (86X) scale radius measurements to
each annulus into the appropriate body length-scale radius equations. The average length
is reported for each age group.

The equation used to calculate the length-weight relationships was log W = log a + b
log L, where W is the weight in grams and L is the total length in millimeters. These
equations can be used to estimate weight when only length of the fish is known.

Relative condition factors (LeCren 1951) were calculated for redeye bass in Shoal
and Little Shoal Creeks. Length-weight relationships of Shoal and Little Shoal Creeks
redeye bass were compared to redeye bass length-weight relationships from statewide
averages (Swingle and Shell 1971). The relative condition factor of LeCren (1951) is
expressed as follows: Kn~where W equals the weight of a fish of a specific length and

WI
W I is the computed weight for the same length, derived from the equation WI = aL h for this
species in Alabama river systems. Tables for W I values are provided in Swingle and Shell
(1971).

Length-weight relationships for redeye bass in Shoal Creek were compared to
length-weight relationships of red eye bass in Little Shoal Creek to obtain relative
condition factors of the populations. LeCren's equation as stated previously is used
except that W is the weight of redeye bass of a specific length in Shoal Creek and W I is the
computed weight for the same length redeye bass in Little Shoal Creek.

Relative condition factors for 2 previous red eye bass studies in Spring Creek, TN
(Gwinner 1973), and Roaring River, TN (Cathey 1973), were computed. Length-weight
relationships of red eye bass in Spring Creek and Roaring River were compared to length
weight relationships of red eye bass in Shoal and Little Shoal Creeks.

RESULTS

Sample totals of 160 red eye bass from Shoal Creek and 52 redeye bass from Little
Shoal Creek were analyzed to determine body length-scale radius relationship equations.

383



The following cquations wcre obtained:
Shoal Creek
L = 18.278 + 0.881S + 0.00189S' - 0.00000675S'
Little Shoal Creek
L = -7.884 + 1.509S - 0.0027IS' - 0.00000217S'
Fig. 2 depicts the body length-scale radius relationship of red eye bass in Shoal Creek

and Little Shoal Creek.

Mean calculated total length at annulus formation for redeye bass in Shoal Creek
and Little Shoal Creek is presented in Tables I and 2 respectively. Table 3 compares the
growth of redeye bass in Shoal and Little Shoal Creeks with the growth of redeye bass
from othcr areas.

The length-weight relationship equation for red eye bass in Shoal Creek was l.og W =

-4.92491 + 2.99098 Log l.. The length-weight relationship equation for redeye bass in
Little Shoal Creek was Log W -5.41778 + 3.21102 Log 1.. Fig. 3 presents the length
weight relationship for red eye bass in Shoal Creek and l.ittle Shoal Creek.
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Fig. 2. Body length-scale radius relationships of redeye bass in Shoal and Little Shoal
Creeks, AL.
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Table I. Calculated total lengths at annulus formation of redeye bass in Shoal Creek.

Mean calculated total length (mm) at each annulus
Year No.
class offish I II III IV V VI VII VIII IX

1975 4 53
1974 I 50 82
1973 14 62 115 149
1972 26 66 105 141 179
1971 27 .til 98 141 173 196
1970 30 61 97 139 174 201 214
1969 32 62 98 137 174 199 201 215
1968 13 57 94 130 169 200 224
1967 9 58 93 124 164 195 218 231 233 256
1966 4 55 93 128 161 193 217 229 255 260

Grand
wghtd.
mean
length 61 100 129 173 198 211 219 240 257

Mean
annual
Incre-
ment 61 39 29 44 25 13 8 21 17

Table 2. Calculated total lengths at annulus formation of redeye bass in Little Shoal
Creek.

Mean calculated total length (mm) at each annulus
Year No.
class offish I II III IV V VI VII

1974 I 65
1973 10 58 96
1972 7 49 85 120 171
1971 15 47 91 126 152 180
1970 12 48 86 121 149 170 189
1969 5 50 84 125 146 172 193 219
1968 2 54 103 138 157 179 189 221

Grand
weighted
mean length 51 90 124 154 175 190 220

Mean
annual
increment 51 39 34 30 21 15 30
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Table 3. Comparison of redeye bass growth from various waters.

LocClf;on Mean f'U/ndalt'c/ fOtallemah lit ollnulu.\' (orl1laf;on

/I 11/ H V VI III VIII IX X Reference

Shoal Creek. AI. 61 100 129 17.1 199 211 219 240 257 Present
Study

Little Shoal Creek. AI. 51 90 124 154 175 190 220 Present
Study

Sheeds Creek. TN 4g g4 114 14.1 169 191 211 215 217 255 Parsons
1954

Spring Creek. TN 62 105 142 174 199 217 24.1 Tatum
1965

Spring Creek. TN 59 9.1 120 160 179 221 Gwinner
197.1

Ruaring River, TN 6J 99 111 167 Ig6 Cathey
197J
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Condition factors of redeye bass in Shoal Creek relative to Little Shoal Creek redeye
bass are shown in Table 4. Condition factors for redeye bass in Shoal and Little Shoal
Creeks relative to Alabama statewide averages for redeye bass are shown in Table 5.
Condition factors for redeye bass in Spring Creek and Roaring River relative to Shoal
Creek and Little Shoal Creek redeye bass are presented in Tables 6 and 7 respectively.

Table 4. Condition factors (K n) for redeye bass in Shoal Creek relative to redeye bass in
Little Shoal Creek.

Length (mm). Kn

50 1.32
100 1.09
150 1.03
200 .97
250 .92
300 .89

Mean Kn 1.04

Table 5. Condition factors (K n) for redeye bass in Shoal Creek and Little Shoal Creeks
relative to redeye bass from Alabama statewide averages.

Location

Length (mm)

50
100
150
200
250
300

Mean Kn

Shoal Creek

1.10
.96
.94
.90
.88
.86

.94

Little Shoal Creek

.84

.88

.91

.93

.95

.97

.91

DISCUSSION

Growth of redeye bass was initially faster in Shoal Creek than in Little Shoal Creek;
however, at age VII mean length of Little Shoal Creek redeye bass was slightly more than
mean length of Shoal Creek redeye bass (Table 3). Redeye bass in both creeks grew fastest
in their first year. Redeye bass in Shoal Creek grew rapidly until age IV at which time
growth began to decrease (Table I). Other than the initial year's growth increment (61
mm), growth was greatest for Shoal Creek redeye bass between the third and fourth years
(44 mm), and growth was slowest (8 mm) between the sixth and seventh years. Little
Shoal Creek redeye bass growth gradually declined after its first year ofgrowth except for
an increase in incremental growth (30 mm) between age VI and VII (Table 2). Other than
the initial year's growth increment (51 mm), growth was greatest (39 mm) between the
first and second years for Little Shoal Creek redeye bass. Slowest growth (15 mm) for
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Table 6. Condition factors (K n) for redeye bass in Spring Creek" and Roaring River
relative to Shoal Creek redeye bass.

Location

Length (mm) Spring Creek Roaring River

50 1.63 1.39
100 1.61 1.32
150 1.32 1.21
200 1.10 1.17
250 1.19 1.14
300 1.15 1.12

Mean Kn 1.33 1.23

aGwinner (1973).

Table 7. Condition factors (K n) for redeye bass in Spring Creek and Roaring River
relative to Little Shoal Creek redeye bass.

Location

Length (mm) Spring Creek Roaring River

50 2.15 1.83
100 1.61 1.32
150 1.36 1.26
200 1.07 1.14
250 1.10 1.06
300 1.02 .99

Mean Kn 1.39 1.27

Little Shoal Creek redeye bass was between their fifth and sixth years. The oldest redeye
bass collected from Shoal Creek were 9 years old while the oldest redeye bass collected
from Little Shoal Creek were 7 years old (Tables I and 2 respectively).

Redeye bass growth in Shoal and Little Shoal Creek was compared with redeye bass
growth from other study areas (Table 3). Shoal Creek redeye bass grew faster than redeye
bass in Sheeds Creek, TN (Parsons 1954) and Roaring River, TN (Cathey 1973). Shoal
Creek redeye bass grew at a slower rate than redeye bass in Spring Creek, TN (Tatum
1965). However, Shoal Creek redeye bass growth was greater than redeye bass growth
from the same Spring Creek as documented by Gwinner (1973). Shoal Creek redeye bass
lived longer than redeye bass from previous studies with the exception of Sheeds Creek
(Parsons 1954).

Growth of redeye bass was not compared with growth of redeye bass from the
Chipola River (Parsons and Crittenden 1959), Flint River (Wright 1967) and Halawakee
Creek (Hurst 1969) since these populations have been recognized as a newly described
species of Micropterus (Ramsey 1973).

Little Shoal Creek redeye bass only grew faster, during the first 6 years of life, than
redeye bass in Sheeds Creek, Tennessee (Table 3). This slow growth could be related to
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habitat since Sheed's Creek has a minimum flow of less than 0.03m 3/ sec while Little
Shoal Creek has a flow of about 0.17m 3/sec. All other studies were on streams with
considerably more flow.

If an arbitrary 200-mm harvestable length was assumed, the redeye bass in Shoal
Creek would reach this length between the fifth and sixth annulus (Table I). The redeye
bass in Little Shoal Creek would not reach this arbitrary 200-mm harvestable length until
between the sixth and seventh annulus (Table 2). It would appear that a stream could
easily become "fished out" of harvestable sized redeye bass due to the fish's slow growth
and vulnerability to angling. These factors would have direct bearing on management
plans for intensively-fished redeye bass streams.

Redeye bass in Shoal and Little Shoal Creeks form annuli during May. Parsons
(1954) reported that redeye bass in Sheed's Creek showed evidence of annulus formation
in mid May and by early June the annuli were clearly evident.

Condition factors of redeye bass in Shoal Creek relative to redeye bass in Little Shoal
Creek revealed that Shoal Creek redeye bass are in better condition up to 150 mm in
length (Table 4). At 200 mm and greater lengths the Shoal Creek redeye bass is in poorer
condition than the Little Shoal Creek redeye bass.

Redeye bass in Shoal and Little Shoal Creek were found to be in poorer condition
than the average Alabama redeye bass at all lengths computed except the 50 mm length
for Shoal Creek redeye bass (Table 5). Average relative condition factors for Shoal Creek
and Little Shoal Creek redeye bass were 0.94 and 0.91 respectively.

Spring Creek and Roaring River redeye bass length-weight relationships were
compared to Shoal Creek and Little Shoal Creek length-weight relationships to obtain
relative condition factors of the populations (Tables 6 and 7). These condition factors
show that the redeye bass from Shoal and Little Shoal Creeks are in poorer condition
than the redeye bass in Spring Creek and Roaring River. A 50-mm redeye bass from
Spring' Creek would be 1.63 times the weight of a 50-mm redeye bass from Shoal Creek.
The relative condition factors of redeye bass in Spring Creek and Roaring River declines
as the size of the fish increases. Therefore. the larger redeye bass from Shoal and Little
Shoal Creek more closely approximate the weight of a similar length fish from Spring
Creek or Roaring River. At a length of 300 mm the Little Shoal Creek redeye bass weigh
more than the 300-mm redeye bass in Roaring River (Table 7).

The poorer relative condition factors of Shoal and Little Shoal Creeks redeye bass
may be attributed to the infertility of the physiographic region within which they are
located. The waters of these creeks have a total hardness of less than 17 ppm. No
limestone is in the bedrock of the creeks as it is in both Spring Creek and Roaring River.
The total hardness of Spring Creek and Roaring River ranges from 119.7 to 188.1 ppm.
This is due to the soluble nature of the limestone bedrocks over which they flow. Waters
with high hardness can be more productive than soft waters (Reid 1961).

A possible factor affecting production of the redeye bass in Shoal Creek is
competition with largemouth bass and bluegill which are more numerous in the stream
since construction of the three mainstream impoundments in 1970, 1971, and 1977. A
comparison of preimpoundment and postimpoundment stream population samples
revealed noticeable declines in number and weight of redeye bass per hectare of stream
(Alabama Department of Conservation and Natural Resources 1976). Largemouth bass
were not present in preimpoundment stream samples. but they averaged 5.8% of the
weight of postimpoundment stream samples. Bluegill comprised 1.2% and 9.6%.
respectively. of pre- and postimpoundment stream samples.

In addition. favorable redeye bass habitat has decreased in the Shoal Creek drainage
because of the 5.5 km of creek that were inundated by the permanent pools of these
impoundments. Redeye bass are unable to maintain their numbers in a reservoir habitat
in competition with other predators nor can they suppress the sunfish population
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(Swingle and Smith 1943). Redeye bass are numerous in the creel for the first 2 to 3 years
and then their numbers decrease drastically in comparison to the number of largemouth
bass creeled.
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