
TABLE VI.

PREDICTED FISHERMAN'S AVERAGE CATCH OF CHANNEL CATFISH

USING 25 HOOK TROTLINE FISHED AT 4 HOUR INTERVALS.'

Bait
Live Goldfish
Live Shiners
Pieces of Uncolored Goldfish ...
Worms & Night Crawlers.
Crayfish
Commercial Catfish Bait
Beef Melts

Average of above baits

Day (4 hours)

Number of Fish

8.0
6.4
2.6
2.2
1.5
0.6
0.0

3.0

Night (4 hours)

Number of Fish

5.8
4.4

4.5
1.5
2.2

0.8
0.5

2.8

• Regulations Article 66C (1960) pertaining to bait fish include in part the foIIowing:
uNo person, firm or corporation shall take or have in p08&ession more than thirty-five
(35) bait fish in anyone day taken from non-tidal waters of this State." (see exceptions)

EFFICIENCY AND SELECTIVITY OF FLAG GILL NETS
FISHED IN LAKE BISTINEAU, LOUISIANA

VICTOR W. LAMBOU

Louisiana Wild Life and Fisheries Commission
Baton Rouge, Louisiana

ABSTRACT

In order to determine the efficiency and selectivity of flag gill nets in
catching game fish, experimental flag gill nets were fished in Lake
Bistineau during the period March through August, 1956. Flag gill nets
contain no lead line and are hung on a top line which contains no floats.
The experimental nets used consisted of the following mesh sizes: 1.0,
1.5, 2.0, 2.5, 3.0, 3.5 and 4.5 inch square mesh. For summary purposes
the various species of fish were grouped into 3 types: (1) commercial
fish (2) game fish and (3) other fish. The more valuable commercial
fishes were caught at higher rates in the larger mesh sizes. Game fish
were caught at higher rates in the smaller mesh sizes. Data are pre
sented on the frequency distributions of the catches per net day which
should give a somewhat better idea of the potential of the various mesh
sizes of flag gill nets when fished under commercial conditions than the
mean catches. The size of fish available to be caught had in many
instances a definite effect on the mean length of the fish caught by the
various mesh sizes of flag gill nets. The catch of fish by the flag gill nets
for the period March through May was compared with the catch for the
period June through August and the catch for shallow sets was com
pared with the catch for deep sets. In order to determine the selectivity
of flag gill nets, the relative composition of the flag gill net catches was
compared to estimates of the relative composition of the fish population
made by rotenone poisoning. Commercial fish and other fish were much
more relatively abundant in the flag gill net samples while game fish
were considerably more relatively abundant in the samples taken by
rotenone poisoning. Attempts have been made to close Lake Bistineau
to all commercial fishing. I doubt that either restricting or allowing
commercial fishing on Lake Bistineau will have much effect on the fish
population. Nevertheless commercial fishing should be allowed since it
utilizes a resource that would otherwise be wasted. I would recommend
a minimum legal size of 3.0 inch square mesh for gill nets fished in Lake
Bistineau based on 2 considerations: (1) the catch of game fish in the
various mesh sizes and (2) characteristics of the commercial fishery.
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INTRODUCTION
A considerable number of complaints were received by the Louisiana

Wild Life and Fisheries Commission relative to illegal catches of game
fishes by flag gill nets in Lake Bistineau. It is illegal to keep any game
fish caught in commercial gear in Louisiana. At the time of the investi
gation it was legal to fish commercial flag gill nets of 2.0 inches square
mesh and larger. In order to determine the efficiency and selectivity of
flag gill nets in catching fish, experimental flag gill nets were fished in
Lake Bistineau during the period from March through August, 1956.

I am indebted to the many employees of the Louisiana Wild Life and
Fisheries Commission who assisted in the collection and analysis of the
data. Acknowledgment is made to Dr. Jess Muncy, Louisiana State
University, for his criticisms and suggestions on an earlier draft of the
manuscript. This report is a contribution of Louisiana Federal Aid in
Fish Restoration Project F-1-R.

DESCRIPTION OF LAKE BISTINEAU
Lake Bistineau, located in northwest Louisiana, is a large impound

ment with an area of 17,200 acres. It was created in 1938 by the estab
lishment of a dam across the Bayou Dorcheat bottom. The lake has a
mean depth of 7 feet, and the majority of the lake is less than 10 feet
deep (Figure 1). The Bayou Dorcheat bottom was not cleared prior to
impoundment; however, within a few years after impoundment all of
the trees and shrubs except these species which can tolerate permanent
flooding were killed; and dead trees, logs, and stumps are numerous in
the lake. Extensive stands of species which tolerate considerable flooding
(e. g., bald cypress, Taxodium distichum; water elms, Planera aquatica;
and swamp privet, Forestiera acuminata) still exist in the lake; however,
these plants have been killed to some extent in deeper areas of the lake.
Normally the lake is very clear, except during priods of excessive rain
fall. Because of this and the relative shallowness of the lake, submergent
aquatics (coontail, Ceratophyllum, spp.; blatterwort, Uticularia spp.;
najas, Najas spp., etc.) are abundant.

DESCRIPTION OF FLAG GILL NETS
Flag gill nets are similar to conventional gill nets but differ in

several important features. Flag gill nets-as used in Louisiana-have
no lead line and are hung on a top line which contains no floats. The net
is fished by suspending it in the water from floats at any desired depth.
The nets are often fished with the top line on or close to the surface of
the water. Practically all commercial gill nets used in Louisiana are of
the flag type. Figure 2 shows a flag gill net and illustrates the manner
in which it is suspended from floats.

MATERIALS AND METHODS
Experimental Fishing of Flag Gill Nets

A total of 70 flag gill net sets were made during the period from
March through August, 1956. Nets used were 175 yards long and 8
feet deep and consisted of 25 yards of the following mesh sizes: 1.0,
1.5, 2.0, 2.5, 3.0, 3.5 and 4.5 inch square mesh. The nets were constructed
of nylon thread size number 139 netting hung on number 30 nylon fila
ment twine. The nets were hung on a one-half basis, i.e., 200 feet of
netting on 100 feet of top line. For the most part each net set was
fished approximately 24 hours and samples were taken at different depths
and in all types of habitat occurring in the lake.

The nets were set in a more or less straight line and according to the
terminology used by White (1959) relative to types of net sets, the sets
would correspond generally to his "fixed set." The nets were anchored or
tied to poles in order to hold the nets in the same relative position through
out the set.

ANALYSIS OF DATA
The flag gill net catch data were analyzed so as to determine the

effects of different mesh sizes, time of year, and depth of set on the
catch. The comparisons of the catch of fish in different mesh sizes
were based on 68 flag gill net sets. The catch of 48 flag gill net sets
made during the period from March through May was compared with
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Figure 1. Map of Lake Bistineau with cross-sections. (Data for this
map was furnished by R. Yancey, Louisiana Wild Life and Fisheries
Commission. )

the catch of 22 flag gill net sets made during the period from June
through July. The catch of 55 flag gill net sets of less than 6 feet deep
was compared with the catch of 9 flag gill net sets of 6 feet or deeper.
The depth of the set as used in this report is the depth of the top line of
the net in the water. Most of the sets were of less than 6 feet deep,
inasmuch as the majority of the lake is not of sufficient depth to make
deeper sets.

In order to determine the selectivity of flag gill nets, the composition
of the flag gill net catches was compared with estimates of the composi
tion of the fish population obtained by rotenone poisoning.

For summary purposes the various species of fish were grouped into
3 types: (1) commercial fish, (2) game fish and (3) other fish. The
species of fish considered as commercial, game and other fish are shown
in Table 1.
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Figure 2. Flag gill net illustrating the manner in which it is sus
pended from floats.

The unit of measurement employed in determining the efficiency of
the flag gill nets was the number of fish caught per net day. The abun
dance of fish on a net day basis was computed for each gill net set and
for each mesh size. The number of fish per net day for each set rep
resents the catch for 175 yards of flag gill netting while the number per
net day for any mesh size represents the catch for 25 yards of netting.

In some instances, the differences in the catch of different mesh
sizes of flag gill nets or different types of sets obviously are significant.
However, in other instances it is not clear whether or not the observed
differences are due to chance. Therefore, in this study the data were
treated statistically in order to determine if the observed differences are
significant. The distribution of the number of fish per net day (Table
2) obviously was not normal and therefore the "Normal Theory" was not
applied. A transformation to normalize the distribution was not evident,
therefore, the chi-square method of analysis was used. In order to com
pare the efficiency of various mesh sizes or different types of sets in
catching a certain species of fish, chi-square was computed as follows:

x' r: Qde~t~~~!'~:r~:\\~ 'ateh)'J
The expected catch for different types of sets (or mesh sizes) being
compared is that part of the actual total catch of both types of sets which
is directly proportional to the total number of net days fished by each
type of set. The formula for chi-square was adjusted for continuity by
substracting 0.5 from the absolute values of the deviations.
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In order to compare statistically the catch of total fish, commercial
fish and game fish, for various mesh sizes or different types of sets, the
chi-square method as described by Snedecor (1956) was used. The catch
for each species was considered as a sub-sample of the total catch. The
chi-square values for the sub-samples were summed. A pooled chi
square was computed for the total catch and a heterogenity or inter
action chi-square was calculated by subtracting the pooled chi-square
from the sum of the chi-squares. The differences in the total catch of
commercial fish and game fish for the various mesh sizes of different
types of sets were tested statistically in a manner similar to that for
the total catch. The differences in the total catch of other fish were not
tested statistically inasmuch as other fish consisted almost entirely of
gizzard shad.

The differences in the relative composition of the catch for different
mesh sizes or types of sets were tested statistically by the chi-square
test of homogenity.

COMPARISON OF THE CATCH BETWEEN
DIFFERENT MESH SIZES

Catch Rates
There were considerable differences in the catch rates for the various

mesh sizes (Table 3). The number of fish caught per net day first
increased as the mesh size increased from 1.0 inch. The 2.0 inch mesh
had the highest catch rate; however, after that the catch rate de
creased and the 4.5 inch mesh size had the lowest catch rate.

Tests of significance of the differences in total catch rates between the
mesh sizes are given in Table 4. All of the summed chi-square values,
with the exception of the chi-square value for the comparison between
the 3.5 and 4.5 inch meshes, were significant. Therefore, the alternate
hypothesis that the catch rates of the individual species of fish deviate
from the hypothetical catch rate with no distinction being made for
excess or deficit in the catch rates is accepted, i.e., except for the com
parisons between the 3.5 and 4.5 inch mesh sizes.

All of the heterogenity or interaction chi-square values for the total
catch were significant with the exception for the comparisons between
the 3.0 and 3.5; and 3.5 and 4.5 inch mesh sizes. The heterogenity chi
square measures the inconsistency of the oscillations above and below
the hypothetical catch rate. For the comparisons with significant
heterogenity chi-square values, the alternate hypothesis that the catch
rates are not consistently more or less than the hypothetical catch
rate is accepted.

The pooled chi-square values for the comparisons between the 1.0 and
1.5; 1.5 and 2.0; 2.0 and 2.5; and the 2.5 and 3.0 inch mesh sizes were
significant. However, since the heterogenity chi-square values were also
significant, this would indicate that one mesh size did not consistently
catch more or less than the other mesh size it is being compared to, and
that the significant differences in the pooled catch are due to the sifi
nificant differences in the catch rate of a few of the individual species
of fish which made up a relatively large portion of the total catch (Table
5). The 3.0 inch mesh consistently caught more fish than the 3.5 inch
mesh (pooled chi-square significant and heterogenity chi-square not
significant) .

The catch rate for commercial fish was 1.10 fish per net day for the
1.0 inch mesh and increased to 2.19 for the 1.5 inch mesh; however,
the catch rate decreased for the larger mesh sizes and 0.13 fish per net
day was caught by the 3.5 and 4.5 inch mesh sizes (Table 3).

The sum of the chi-square values for the comparisons between the
catch rates of commercial fish for the 1.0 and 1.5; 1.5 and 2.0; 2.0 and
2.5; and 2.5 and 3.0 were significant showing that there were differences
in the catch rates for individual species of commercial fish (Table 4).
The heterogenity chi-square values for the comparisons between the
1.0 and 1.5; 1.5 and 2.0 and the 2.5 and 3.0 inch mesh nets were not
significant. Therefore, it is assumed that there were differences in
total catch rate of commercial fish and in general the differences in the
catch rates for the individual species of commercial fish for the com
parisons between the various mesh sizes are in the same direction.
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TABLE 1.
SPECIES OF FISH CONSIDERED AS COMMERCIAL, GAME AND OTHER FISH.

SCIENTIFIC NAMES ARE FROM BAILEY, et al. (1960).

Common name Scientific name

· N otemigonus crysoleucas
. .Dorosoma cepedianum

... Dorosoma petenense
. . .. Aphredoderus sayanus

· Anguilla rostrata
· Noturus gyrinus

.............. Micropterus salmoides
· Micropterus punctulatus
· Pomoxis annularis

· Pomoxis nigromaculatus
· Lepomis macrochirus
· Lepomis microlophu8

............ Chaenobryttus gulosus
· Lepomis megalotiB

. Lepomis punctatuB
... Lepomis humilis

....... Lepomis symmetricus

....... Roccus mississippiensis
.. Esox niger

Commercial fish:
Yellow bullhead . . . . . . . . . . .. Ictalurus natalis
Channel catfish lctalurus punctatus
Blue catfish lctalurus furcatus
Flathead catfish Pylodictis olivaris
Bowfin . . . . . . . . . Amia calva
Fresh-water drum Aplodinotus grunniens
Spotted gar . Lepisosteus oculatus
Shortnose gar .. , Lepisosteus platostomus
Alligator gar Lepisosteus spatula
Longnose gar . Lepisosteus osseus
Smallmouth buffalo lctiobus bubalus
Black buffalo lctiobus niger
Spotted sucker Minytrema melanops
Lake chubsucker Erimyzon sucetta
River carpsucker Carpiodes carpio

Game fish:
Largemouth bass
Spotted bass
White crappie
Black crappie
Bluegill sunfish
Redear sunfish ....
Warmouth sunfish
Longear sunfish
Spotted sunfish ..
Orangespotted sunfish
Bantam sunfish
Yellow bass
Chain pickerel

Other fish:
Golden shiner
Gizzard shad .
Threadfin shad
Pirate perch
American eel
Tadpole madtom
Other fishes 1

1 Includes unidentified fishes and hybrid sunfish.

The heterogenity and the pooled chi-square value for the comparison
between the catch rate of commercial fish in the 2.0 and 2.5 inch mesh
sizes were both significant. Therefore, the catch rates for the individual
species were not consistently more or less for either mesh size and
differences in the pooled catch are due to differences in the catch rates
of a few species of fish which make up a relatively large portion of
the total catch.

No significant differences were found in the catch rates of commer
cial fish between the 3.0 and 3.5; and 3.5 and 4.5 inch mesh sizes.

Even though the catch rates for commercial fish were the highest
for the 1.5 inch mesh size, the catch rates for the more valuable commer
cial fishes were higher for the larger mesh sizes (Table 5). Smallmouth
and black buffalo had the highest catch rates in the 4.5 inch mesh size
while channel catfish had the highest catch rate in the 2.5 inch mesh
size. The catch rates for flathead catfish were the highest for the 3.0
and 3.5 inch mesh sizes. However, no significant differences could be
demonstrated in the catch rates in the various mesh sizes for the above
species of commercial fishes. Species which were of much less value
commercially, such as yellow bullhead, spotted gar, shortnose gar, alli
gator gar, longnose gar and lake chubsucker, had the highest catch
rates in the 1.5 inch mesh size.
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TABLE 2.
TOTAL NUMBER OF FISH CAUGHT PER NET DAY FREQUENCY DISTRIBUTIONS

FOR THE VARIOUS MESH SIZES OF FLAG GILL NETS.

Total number Mesh size

per net day 1.0 1.5 2.0 2.5 3.0 3.5 4.5

0 12 3 2 7 31 57 61
>0- 1.9 11 3 2 7 23 8 5
2.0- 3.9 21 10 8 16 10 3 2
4.0- 5.9 12 11 11 15 2
6.0- 7.9 4 12 9 9
8.0- 9.9 5 2 10 4 1

10.0-11.9 2 13 7 5
12.0-13.9 4 4 1 1
14.0-15.9 1 3 4 2
16.0-17.9 1 3 1
18.0-19.9 1 2
20.0-21.9 2 2
22.0-23.9 1
24.0-25.9 1
26.0-27.9 1
28.0-29.9
30.0-31.9 1
32.0-33.9 1
34.0-35.9
36.0-37.9 1
38.0-39.9 2

Mean 3.35 8.32 9.78 5.22 1.19 0.23 0.13

The 1.0 inch mesh size had a catch rate of 2.07 game fish per net day
(Table 3). The catch rate increased to 4.38 for the 1.5 inch mesh size.
The catch rate then decreased for the larger mesh sizes and 1.93, 0.73
and 0.27 game fish per net day were caught in the 2.0, 2.5 and 3.0 inch
mesh sizes respectively. Only 0.01 game fish per net day were caught
by the 3.5 inch mesh size and no game fish were caught by the 4.5 inch
mesh size.

The summed chi-square values, as well as the pooled and heterogenity
chi-square values, were all significant for the comparisons between the
catch rates of game fish in the 1.0 and 1.5, 1.5 and 2.0, 2.0 and 2.5 inch
mesh sizes (Table 4). This would indicate that there were significant
differences in the catch rates between the various mesh sizes but that
the catch rates for the individual species of game fish were not con
sistently more or less for any of the above mesh sizes. The differences
in the total catch rates of game fish were due mainly to differences in
the catch rates of those species of game fish which made up a relatively
large portion of the total catch.

The summed chi-square values and the pooled chi-square values for
the comparisons between the catch rates or game fish for the 2.5 and 3.0
and 3.0 and 3.5 inch mesh sizes were significant. The heterogenity chi
square values were not significant. This would indicate that there were
significant differences in the catch rates of game fishes and that the
differences in the catch rates for the individual species of game fish were
generally in the same direction. The 3.0 inch mesh size caught less than
the 2.5 inch mesh size and the 3.5 inch mesh size caught less than the 3.0
inch mesh size.

Most of the various species of sunfishes (bluegill, redear, warmouth
and orangespotted sunfish) had the highest catch rates in the 1.5 inch
mesh size (Table 5). However, longear and spotted sunfish, which
usually are of a smaller average size than other species of sunfish were
caught only by the 1.0 inch mesh size. Orangespotted sunfish which also
are usually of a small average size were caught only by the 1.5 inch
mesh size; however, the difference between the catch rate for the 1.0
and 1.5 inch mesh sizes was not significant.
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Largemouth and spotted bass were caught at the highest rate in the
1.5 and 2.0 inch mesh sizes; however, the catch rates were low for all
mesh sizes and most of the differences in the catch rates among the
various mesh sizes were not significant.

Both the black and white crappie had the highest catch rates in the
2.5 inch mesh size. The catch rates for crappie decreased rapidly for
the larger mesh sizes.

The catch rate for yellow bass was by far the highest in the 1.5 inch
mesh size (1.40 yellow bass per net day). The 1.0, 2.0 and 2.5 inch mesh
sizes caught yellow bass at the rate of 0.23, 0.39 and 0.09 fish per net day
respectively. All of the above differences in catch rates were significant.
No yellow bass were caught in the larger mesh sizes.

The only other fish (i.e., other than commercial or game fish) which
were caught in any abundance were gizzard shad. The 1.0 inch mesh
size caught 0.15 gizzard shad per net day, and this increased to 1.68 and
6.58 for the 1.5 and 2.0 inch mesh sizes, respectively. The catch rates
then decreased rapidly for the larger mesh sizes and 3.71, 0.'63 and 0.08
gizzard shad per net day were caught in the 2.5, 3.0 and 3.5 inch mesh
sizes. No gizzard shad were caught in the 4.5 inch mesh size. All the
differences in the catch rates of gizzard shad were significant.
Number per Net Day Frequencies

It is probable that the mean catch per net day of flag gill nets fished
experimentally is not a good measure of what commercial fishermen
would catch using the same types of nets. In the experimental fishing
of flag gill nets, an attempt was made to make sets at different depths
and in all types of habitat in the lake. In other words, an attempt was
made to randomize the flag gill net sets as to depth, location on the lake,
type of habitat and other variables. A commercial fisherman would not
do this. Through experience he should know which are the most produc
tive sets for the fishes he wishes to catch and would only make such
sets. Therefore, it is expected that the commercial fishermen would
make more sets which caught the desired commercial fish at higher catch
rates and less sets with the lower catch rates. Therefore, his average
catch should be more than the experimental sets. By the same line of
reasoning it is expected that the commercial fisherman could have some
influence over the selectivity of the nets he fishes.

The frequency distributions of the catches per net day should give a
somewhat better idea of the potential of the various mesh sizes of flag
gill nets in catching various species of fish when fished under commer
cial conditions than the mean catches. The frequency of the catches per
net day, by species of fish, for the various mesh sizes are given in Tables
6 through 12.

For the most part, considering each species of fish separately, a
species was not represented in the catch of a majority of the individual
flag gill net sets. This does not mean that a majority of the sets caught
no fish at all, e.g., if a set caught no bluegill sunfish it might have
caught some gizzard shad. The above situation was true for all mesh
sizes with four exceptions. For the 1.5 inch mesh size, only 34 out of
68 sets caught no longnose gar and only 30, sets caught no gizzard shad.
Only 10 sets for the 2.0 inch mesh size and 17 sets for the 2.5 inch mesh
size caught no gizzard shad.

The catch rates for the 1.0 inch mesh size were not widely distributed
(Table 6). The mode for the catch rates of all species occurred at the
o fish per net day class and very few species were caught at a rate
exceeding 3.9 fish per net day. Only one set caught a species (bluegill
sunfish) at a rate of approximately 9.0 fish per net day.

The catch rates for the 1.5 inch mesh size had a much wider distribu
tion (Table 7). The mode for the catch rates of all species occurred
at the 0 fish per net day class. For most species the catch rates for any
individual set did not exceed 3.9 fish per net day. A few species were
caught at rates for inch sets up to 9.9 fish per net day. Only three
species were caught at catch rates above 9.9 fish per net day. The dis
tribution of the catch rates for yellow bass was most interesting. A
catch rate for yellow bass of approximately 9.0 fish per net day occurred
only twice, and at no ime were yellow bass caught at rates from 10.0
through 29.9 fish per net day. However, one set caught yellow bass at a
rate of approximately 40.0 fish per net day.
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TABLE 6.
NUMBER OF FISH PER NET DAY FREQUENCY DISTRIBUTIONS FOR 1.0 INCH

MESH FLAG GILL NETS.

Number per net day

>0- 2.0- 4.0- 6.0- 8.0-
0 1.9 3.9 5.9 7.9 9.9 Mean

Yellow bullhead 63 5 0.09
Channel catfish 68
Blue catfish 68
Flathead catfish 67 1 0.03
Bowfin 68
Fresh-water drum 68
Spotted gar 59 8 1 0.17
Shortnose gar 65 2 1 0.09
Alligator gar 68
Longnose gar 40 17 10 1 0.69
Smallmouth buffalo 68
Black buffalo 68
Spotted sucker 66 2 0.04
Lake chubsucker 68
River Carpsucker 68
Largemouth bass 65 3 0.05
Spotted bass 67 1 0.01
White crappie 67 1 0.01
Black crappie 57 9 2 0.22
Bluegill sunfish 46 15 5 1 1 0.63
Redear sunfish 58 7 3 0.21
Warmouth sunfish 56 10 1 1 0.28
Longear sunfish 67 1 0.03
Spotted sunfish 64 3 1 0.09
Orangespotted sunfish 68
Yellow bass 58 7 3 0.23
Chain pickerel 58 4 5 1 0.30
Other fishes 67 1 0.01

The catch rates for the 2.0 inch mesh size were not as widely dis
tributed as for the 1.5 inch mesh size, i.e., with the exception of the
catch rates for 1 species-gizzard shad (Table 8). The majority of the
catch rates for gizzard shad were less than 21.9 fish per net day; how
ever, in 2 instances gizzard shad were caught at rates between 34.0 and
38.0 fish per net day. For most species, other than gizzard shad, the
catch rates for any individual set did not exceed 3.9 fish per net day.

As with the 2.0 inch mesh size, the catch rates for the 2.5 inch mesh
size were not widely distributed with the exception of the rates for
gizzard shad (Table 9). The mode for the catch rates for all species
was at the 0 fish per net day class. For most species, the catch rates for
any individual set did not exceed 3.9 fish per net day, i.e., with the
exception of gizzard shad. Gizzard shad were caught at a rate up to
approximately 21.0 fish per net day for an individual set.

The catch rates for all species in the 3.0 inch mesh size were not
widely distributed (Table 10). The mode for the catch rates for all
species was at the 0 fish per net day class. Only three species of fish
had catch rates more than 3.9 fish per net day for individual sets. Flat
head catfish, longnose gar, and gizzard shad had catch rates up to 7.9,
9.9 and 11.9 fish per net day for individual sets, respectively.

The catch rates for the 3.5 inch mesh size were much less widely dis
tributed (Table 11). The mode for the catch rates for all species was
at the 0 fish per net day class. No species had catch rates higher than
3.9 fish per net day for individual sets.

The catch rates for the 4.5 inch mesh size were extremely narrowly
distributed (Table 12). The mode for the catch rates for all species
was at the 0 fish per net day class. No species had catch rates higher
than 3.9 fish per net day for individual sets.
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TABLE 10.
NUMBER OF FISH PER NET DAY FREQUENCY DISTRIBUTIONS FOR 3.0 INCH

MESH FLAG GILL NETS.
Number per net day

>0- 2.0- 4.0- 6.0- 8.0- 10.0-
0 1.9 3.9 5.9 7.9 9.9 11.9 Mean

Yellow catfish 68
Channel catfish 68
Blue catfish 68
Flathead catfish 65 1 1 1 0.04
Bowfin 68
Fresh-water drum 63 5 0.06
Spotted gar 68 ...
Shortnose gar 66 2 0.04
Alligator gar 68
Longnose gar 63 4 1 0.07
Smallmouth buffalo 66 2 0.03
Black buffalo .... 68
Spotted sucker 68 ...
Lake chubsucker .. 67 1 0.01
River carpsucker 68
Largemouth bass 65 3 0.04
Spotted bass 68 ...
White crappie 65 3 0.04
Black crappie 64 3 1 0.16
Bluegill sunfish 68
Redear sunfish 68
Warmouth sunfish 68
Longear sunfish 68
Spotted sunfish 68
Orangespotted sunfish 68
Yellow bass 68
Chain pickerel 67 1 0.01
Golden shiner 68
Gizzard shad ........ 50 11 5 1 1 0.63
Threadfin shad 67 1 0.01
Other fishes 67 1 0.01

Relative Composition
There were considerable differences in the relative composition of

the catch among the various mesh sizes (Table 13). Commercial fish
comprised approximately 33 percent of the total number of fish caught
by the 1.0 inch mesh size. The relative composition of commercial fish
then decreased as the mesh size became larger to the 2.0 inch mesh size
where they comprised 13 percent of the total number. The relative
composition of commercial fish then slightly increased for the 2.5 inch
mesh size and then rapidly increased for the larger mesh sizes. Com
mercial fish comprised 100 percent of the total number caught by the
4.,5 inch mesh size.

Game fish comprised 62 percent of the total number caught by the
1.0 inch mesh size. The relative composition decreased as the mesh
size became larger to where they comprised only 14 percent of the total
number caught by the 2J5 inch mesh size. However, the relative compo
sition increased to 22 percent for the 3.0 inch mesh size. It then de
creased to 6 percent for the 3.5 inch mesh size and no game fish were
caught by the 4.5 inch mesh sille.

Only 5.5 percent of the total number caught by the 1.0 inch mesh
size consisted of the other fish category. The other fish category con
sisted almost entirely of gizzard shad. This was true for all mesh sizes.
The relative importance of other fish increased as the mesh size became
larger and they comprised 71 percent of the total number caught by the
2.5 inch mesh size. The relative composition then decreased and 55
and 36 percent of the total number consisted of other fish in the 3.0 and
3.5 inch mesh sizes, respectively. None were caught in the 4.5 inch
mesh size.

888



TABLE 11.

NUMBER OF FISH PER NET DAY FREQUENCY DISTRIBUTION FOR 3.5 INCH
MESH FLAG GILL NETS.

Number per net day

Yellow bullhead
Channel catfish
Blue catfish
Flathead catfish
Bowfin
Fresh-water drum
Spotted gar .
Shortnose gar .
Alligator gar .
Longnose gar .. . . . .
Smallmouth buffalo .
Black buffalo .
Spotted sucker .
Lake chubsucker .
River carpsucker
Largemouth bass .
Spotted bass .
White crappie
Black crappie .
Bluegill sunfish .
Redear sunfish .
Warmouth sunfish .
Longear sunfish .
Spotted sunfish
Orangespotted sunfish
Yellow bass .
Chain pickerel .
Golden shiner .
Gizzard shad .
Threadfin shad
Other fishes

o
68
68
68
65
68
66
68
68
68
67
66
68
68
68
68
68
68
68
68
67
68
68
68
68
68
68
68
68
64
68
68

>0
1.9

3

1

1
2

1

3

2.0
$.9

1

1

4.0
5.9 Mean

0.04

0.04

0.01
0.03

O.ol

0.08

Tests of homogenity of proportion of different kinds of fish (commer
cial, game and other) are given in Table 14. The chi-square values for
the comparisons between the 1.0 and 1.5; 1.5 and 2.0; 2.5 and 3.0.; 3.0
and 3.5 inch mesh sizes were significant. The chi-square values for the
comparisons between the 2.0 and 2.,5 and 3.t5 and 4.5 inch mesh sizes
were not significant. The relative composition of the catches for the
2.0 and 2.5 inch mesh sizes were very similar. Even though there ap
peared to be considerable differences in the relative composition of the
catches by the 3.5 and 4.5 inch mesh size, so few fish were caught by
these mesh sizes that their relative composition cannot be compared wtih
any degree of accuracy.

The comparisons of the relative composition of the various species of
fish caught by the different mesh sizes are given in Table 15. Tests of
homogenity of proportion of different species of fish in the various mesh
sizes are given in Table 16. The chi-square values were significant for
the comparisons between the 1.0 and 1.5; 1.5 and 2.0; 2.0 and 2.5; and
2.5 and 3.0 inch mesh sizes. They were not significant for the compari
sons between the 3.0 and 3.5, and 3.5 and 4.5 inch mesh sizes.
Size of Fisk

For the most part, the mean length of the various species of fish
caught increased as the mesh size became larger. The mean length of
a species caught in a mesh size is a function of the selectivity of the net
and the size of fish availability to be caught.

Table 17 gives the mean length of fish caught in the various mesh
sizes of flag gill nets and the mean lengths of fishes recovered from. 18
one acre areas by rotenone poisoning during the late summer and early
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TABLE 12.
NUMBER OF FISH PER NET DAY FREQUENCY DISTRIBUTIONS FOR

INCH MESH FLAG GILL NETS.

Number per net day

Yellow bullhead
Channel catfish
Blue catfish
Flathead catfish
Bowfin .. ,
Fresh-water drum .
Spotted gar .
Shortnose gar .
Alligator gar ..
Longnose gar .
Smallmouth buffalo
Black buffalo .
Spotted sucker .
Lake chubsucker .
River carpsucker
Largemouth bass
Spotted bass .
White crappie .
Black crappie
Bluegill sunfish
Redear sunfish .
Warmouth sunfish .
Longear sunfish
Spotted sunfish
Orangespotted sunfish
Yellow bass .
Chain pickerel .
Golden shiner .
Gizzard shad .. . .
Threadfin shad .
Other fishes.. . .

o
68
68
68
68
68
67
68
68
68
66
63
67
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68
68

>0
1.9

1

2
5
1

2.0
8.9 Mean

O.ol

0.03
0.08
O.ol

TABLE 13~

PERCENT C<lMPOSITION OF THE VARIOUS KINDS OF FISH CAUGHT IN V ARI
OUS MESH SIZES OF FLAG GILL NETS, EXPRESSED AS PERCENT OF

TOTAL NUMBER.

Mesh size

1.0 inch 1.5 inch 2.0 inch 2.5 inch 3.0 inch 3.5 inch 4.5 inch

Commercial fish 32.9 26.4 12.6 15.0 22.2 57.3 100.0
Game fish 61.6 52.7 19.8 13.9 22.4 6.4
Other fish 5.5 20.9 67.6 71.1 55.4 36.3
Total number 2:28 666 665 355 81 16 9

TABLE 14.
TEST OF HOMOGENITY OF PROPORTION OF DIFFERENT KINDS OF FISH IN THE

VARIOUS MESH SIZES OF FLAG GILL NETS.

Test of homogenity for

1.0 and 1.51.5 and 2.0 2.0 and 2.52.5 and 3.0 3.0 and 3.5 3.5 and 4.5
inch mesh inch mesh inch mesh inch mesh inch mesh inch mesh

Chi-square 28.27"
Degrees of freedom 2

1 Silrnitieant at probability of 0.06
• Silfnitieant at probability of 0.01

270.15'
2
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7.51'
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TABLE 15.
RELATIVE SPECIES COMPOSITION OF FISH CAUGHT BY THE VARIOUS MESH

SIZES OF FLAG GILL NETS, EXPRESSED AS PERCENT OF TOTAL NUMBER.

Mesh size

1.0 1.5 2.0 2.5 l.O 3.5 4.5
inch inch inch inch inch inch inch

Yellow bullhead 2.8 3.3 1.1 0.9
Channel catfish 0.2 0.2 0.9
Blue catfish 0.3
Flathead catfish 0.7 0.2 0.7 3.7 19.1
Bowfin 0.2 0.6
Fresh-water drum 0.5 0.6 5.4 19.1 11.0
Spotted gar 5.2 6.7 3.3 1.1
Shortnose gar 2.6 1.5 0.7 1.1 3.3
Alligator gar 0.4 0.3
Longnose gar . . . . . . . .. 20,4 10.9 4.3 2.7 5.9 6.4 22.0
Smallmouth buffalo 0.3 2.5 12.7 56.0
Black buffalo 11.0
Spotted sucker 1.2 1.9 2.5 5.7
Lake chubsucker 1.0 0.2 1.2
River carpsucker 0.2 ..
Largemouth bass 1.6 2.7 2.2 2.4 3.7
Spotted bass .. 0.4 0.4 0.3 0.3
White crappie 0.4 0.2 0.6 1.5 3.7
Black crappie 6.5 3.3 3.3 6.7 13.7
Bluegill sunfish .... 18.7 11.7 3.7 0.8 6.4
Redear sunfish 6.3 10.8 5.1 0.6
Warmouth sunfish 8.5 3.6 0.3
Longear sunfish 0.8
Spotted sunfish 2.6
Orangespotted sunfish 0.3
Golden shiner 0.4
Gizzard shad 4.6 20.2 67.3 71.1 53.1 36.3
Threadfin shad 1.2
Other fishes 0.4 0.7 0.3 1.1
Total number ... 228 566 665 355 81 16 9

TABLE 16.
TEST OF HOMOGENITY OF PROPORTION OF DIFFERENT SPECIES OF FISH IN

THE VARIOUS MESH SIZES OF FLAG GILL NETS.

Test of homogenity for

1.0 and 1.5 1.5 and 2.0 2.0 and 2.5 2.5 and 3.0 l.O and l.5 3.5 and 4.5
inch mesh inch mesh inch mesh inch mesh inch mesh inch mesh

Chi-square 111.33' 343.37' 66.65' 60.92' 22.12 12.53
Degrees of freedom 25 23 23 23 13 6

, Sicnifleant at probability of 0.05

fall of 1955 (Lambou and Stern, 1957). Also given are: (1) the sample
standard deviations when enough fish were measured to justify its cal
culation and ('2) the length ranges. The mean lengths of the fish
caught by the flag gill nets were computed from the original data in
which measurements were recorded to the nearest one tenth of an inch.
However, tables of the length frequency distributions of the various
species of fish caught by the flag gill nets were available in which the
number of fish were grouped by one half inch size groups, e.g., 1.0, l.5,
2.0 etc., where each group represents the class center of the total length
in inches. The population standard deviations and ranges were esti
mated from the grouped data, inasmuch as the extra labor and time
necessary to estimate these parameters from the ungrouped data did not
seem justifiable even though such a procedure should be somewhat more
efficient.
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The estimates of the mean, standard deviations and ranges of the
lengths of the fish occurring in the lake as determined by rotenone poison
ing were all determined from data where the lengths of the fish were
gouped by one half inch size groups (Table 17). The values of n given in
Table 17 for bluegill sunfish, redeal' sunfish, warmouth sunfish and thread
fin shad recovered by rotenone poisoning are not the actual number of
specimens measured. For these species, the number of specimens re
covered from some of the samples for certain of the size groups was
so great that it was not justifiable or for that matter it was not possible
to count and measure all the specimens. For the samples and size groups
where the specimens were not so numerous, all were measured. For the
others, sub-samples as large as practical were taken and an estimate
made of the number of specimens occurring in that size group for that
particular sample. Inasmuch as the sub-samples were more than large
enough (at least several thousand were measured in each one half inch
size group for each sub-sample) for large sample theory to apply, the
estimate of the number occurring in these numerous size groups for each
sample was considered as being without error. Actually the values of n
for the bluegill sunfish, redeal' sunfish, warmouth sunfish and threadfin
shad are the estimated number occurring in the 18 one-acre rotenone
samples.

Sampling fish populations by rotenone poisoning is not extremely
selective for any particular size group of fish, i.e., if sufficient attention
is given to how the samples are taken (Lambou and Stern, 1958a). Even
though the flag gill net samples were not taken during the same period
that the fish population was sampled by rotenone poisoning, it is not
expected that the size frequencies of fishes occurring in the lake would
change drastically enough in less than a year's time so as to completely
invalidate any comparisons made. The sampling of the fish population
by rotenone poisoning is discussed in more detail in a later section.

By comparing the length frequencies of the fishes caught by the
various mesh sizes with those obtained by the rotenone poisoning, it
was evident that the size of the fish available to be caught had, in many
instances, a definite effect on the mean length of the fish caught by the
various mesh sizes of flag gill nets. This was especially true for the
larger mesh sizes. Due to space limitations it is not possible to give
the length frequencies of all the fishes caught by the flag gill nets and
recovered by rotenone poisoning, however, these are available in two
unpublished reports (Lambou and Stern, 1957, 1958b). This can also
be seen by examining the standard deviations of the lengths (Table 17).
For many of these species the standard deviations become less as the
mesh size increased. The standard deviation is a measure of dispersion
or variability of the size of fish that it is e;xpected can be taken by the
various mesh sizes. Surely, we would not expect that the dispersions of
the size of fish which a mesh size is capable of catching is less for the
larger mesh size than the smaller. The only reasonable conclusion is
that in many instances the larger mesh sizes were only catching the
smaller size fishes which they are capable of catching and even though
they are capable of catching larger size fish, these fish were not available
to be caught. To illustrate this, length frequency distributions for
gizzard shad are given in Table 18. It can be readily seen that the size
of gizzard shad available in affecting the dispersion of the size of fish
caught by the larger mesh sizes of flag gill nets.
Comparison of Catch Between Different Times of Year

The catch of fish by flag gill nets for the period March through May
was compared with the catch for the period June through August. There
were differences in the rates that the flag gill nets caught fish during the
2 periods (Table 19).

The catch rate for total fish was highest during the first period. The
summed chi-square values as well as the pooled and heterogenity chi
square values were all significant for the comparisons between the
catch rates for the 2 sampling periods (Table 20). This indicates that
there were significant differences in the catch rates but that the catch
rates for the individual species were not consistently more or less for
either of the 2 periods. The differences in the total catch rates Were
due mainly to differences in the catch rates of those species which were
most abundant.
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TABLE 18.
LENGTH FREQUENCY DISTRIBUTIONS OF GIZZARD SHAD AS DETERMINED BY

FLAG GILL NETS AND ROTENONE POISONING EXPRESSED AS PERCENT
OF TOTAL NUMBER.

Rotenone
4.5
inch

3.0 3.5
inch inch

2.5
inch

2.0
inch

1.5
inch

Total length Gill nets-mesh size
in inches -------------------------

(class 1.0
center) inch

1.0- 2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5 18.2
7.0 27.3
7.5
8.0
8.5
9.0
9.5

10.0 9.1
10.5
11.0
11.5
12.0
12.5
13.0
13.5 18.2
14.0
14,5 9.1
15.0 9.1
15.5 9.1
16.0
16.5
17.0
17.5
18.0
18.5
19.0
19.5

1.9
2.8
4.7
4.7
1.9

10.3
4.7
7.5

14.0
11.2

7.5
9.3
9.3
5.6
4.7

2.1
6.5
8.9

16.1
14.2
17.7
14.9

6.8
8.4
2.8
1.2
0.2

0.2

0.4
0.4
2.1
9.9

23.2
26.2
18.0
14.6

3.9
0.9

..
0.4

2.4
7.1

21.4 20.0
11.9
14.3 20.0
14.3 20.0
14.3

4.8 20.0
7.1 20.0

2.4

4.2
13.4
19.4
19.5
11.2

3.7
0.4
..

0.3
0.1
0.8
0.3
0.8
0.4
1.0
1.5
0.4
1.0
0.8
1.3
1.9
2.8
3.8
3.3
2.9
1.9
1.6
0.9
0.2
0.1

Total Num. 10 111 433 236 42 5 1,436

The catch rate for commercial fish also was highest during the first
period. The summed chi-square values as well as the pooled and hetero
genity chi-square values were all significant for the comparisons between
the catch rates of commercial fish for the 2 periods (Table 20). This
indicates that there were significant differences in the catch rates for
the individual species but that the catch rates for the individual species
of commercial fish were not consistently more or less for either of the
2 periods. The differences in the total catch rates were due mainly to
differences in the catch rates of those species of fish which made up a
relatively large portion of the total catch.

Most of the comparisons between the catch rates of the various indi
vidual species of commercial fish were not significant (Table 21). The
differences between the catch rates of shortnose gar, longnose gar and
spotted sucker were significant and all of these species were caught at
higher rates during the first sampling period.

Game fish had a higher catch rate during the second sampling period
(Table 19). The summed chi-square values as well as the heterogenity
chi-square values were significant (Table 20). The pooled chi-square
values were not significant. This would indicate that there were signifi-

342



TABLE 19.
NUMBER OF FISH CAUGHT PER NET DAY IN FLAG GILL NETS BY KINDS OF

FISH AND TIME OF YEAR.

Total fish
Commercial fish
Game fish
Other fish

Number per
net day for
March-May

30.06
6.46
8.69

14.90

Number per
net day for

June-August

22.60
4.03

10.07
8.50

TABLE 20.
TEST OF SIGNIFICANCE OF DIFFERENCES IN TOTAL CATCH, COMMERCIAL

FISH CATCH, AND GAME FISH CATCH OF FLAG GILL NETS DURING
DIFFERENT TIMES OF THE YEAR.

Total fish
Sum of
Pooled
Heterogenity

Commercial fish
Sum of
Pooled
Heterogenity

Game fish
Sum of
Pooled
Heterogenity

1 Significant at p~obability of (J.(J5
• Significant at p~obability of (J.OI

Degrees of freedom

31
1

30

15
1

14

12
1

11

.Chi-square

195.48"
30.32'

165.16'

42.78'
15.73'
27.05'

104.06'
3.12

100.94'

cant differences in the catch rates for the individual species of game
fish, but that the catch rates were not consistently more or less for
either of the 2 sampling periods. No significant difference could be dem
onstrated between the total catch rates of game fish.

Most of the comparisons between the catch rates of the various
species of game fish were not significant (Table 21). The comparisons
between the catch rates of black crappie, bluegill sunfish, warmouth
sunfish and yellow bass were significant. Black crappie, bluegill sunfish
and warmouth sunfish were caught at higher rates during the second
sampling period. The catch rate for yellow bass was considerably higher
during the first period.

Gizzard shad were also caught at a considerably higher catch rate
during the first sampling period and the difference was significant
(Table 21).

There were differences in the relative composition of the catch by
flag gill nets during the 2 sampling periods (Table 22). Commercial
fish and other fish comprised a relatively larger portion of the total
catch during the first sampling period while game fish were relatively
more abundant during the second period. A test of homogenity of pro
portion of different kinds of fish caught during the 2 sampling periods
was significant (Table 22). Likewise a test of homogenity of proportion
of different species of fish caught during the 2 sampling periods was
significant (Table 23).
Comparison of Catch at Different Depths

The catch of fish by flag gill nets set less than 6 feet deep was com
pared with the catch of nets set 6 feet deep or deeper. There were
differences in the catch rates of the flag gill nets set at different depths
(Table 24). Total fish, commercial fish, game fish and other fish, all
had higher catch rates in the shallow sets.

The summed chi-sq.uare values as well as the pooled and heterogenity
chi-square values were all significant for the comparison in the catch
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TAlILE 21.
NUMBER OF FISH CAUGHT PER NET DAY IN FLAG GILL NETS BY SPECIES

AND TIME OF YEAR.

Number per Number per
net day for net day for
March-May June-August Chi-square

Yellow bullhead 0.44 0.82 3.27
Channel catfish 0.10 1.06
Blue catfish 0.02 0.17
Flathead catfish 0.12 0.23 0.55
Bowfin 0.06 0.30
Fresh-water drum 0.24 0.09 1.01
Spotted gar .......... ........ 1.04 0.98 0.01
Shortnose gar ........ 0.47 0.12 4.17"
Alligator gar 0.06 0.30
Longnose gar 2.57 1.43 8.31'
Smallmouth buffalo 0.19 0.05 1.14
Black buffalo 0.02 0.17
Spotted sucker 0.98 0.17 12.628

Lake chubsucker 0.13 0.13 0.09
River carpsucker 0.02 0.17
Largemouth bass 0.63 0.66 1

Spotted bass .... 0.12 1.44
White crappie 0.28 0.05 2.96
Black crappie 0.76 2.20 24.53'
Bluegill sunfish 1.57 2.93 13.26'
Redear sunfish 1.57 1.78 0.28
Warmouth sunfish 0.44 0.94 5.51'
Longear sunfish 0.04 0.01
Spotted sunfish 0.04 0.18 1.89
Orangespotted sunfish 0.08 1.23
Yellow bass ....... , 2.77 0.44 38.97'
Chain pickerel 0.47 0.81 2.39
Golden shiner .. 0.02 0.17
Gizzard shad 14.71 8.46 45.79"
Threadfin shad 0.02 0.17
Other fishes 0.15 0.04 0.69

1 Less than 0.005
• Significant at probability of 0.05 with one degree of freedom
8 Significant at probability of 0.01 with one degree of freedom

TABLE 22.
PERCENT COMPOSITWN OF THE VARIOUS KINDS OF FISH CAUGHT BY FLAG

GILL NETS DURING DIFFERENT TIMES OF THE YEAR.

Commercial fish
Game fish
Other fish

Total number

March-May

21.5
28.9
49.6

1443

June-August

17.8
44.6
37.6

497

Chi-sq.=41.23; degrees of freedom=2; significant of probability of 0.01

rate of total fish between the shallow and deep sets (Table 25). This
indicates that there were significant differences in the catch rates for
the individual species, but that the catch rates were not consistently
more or less for either of the 2 types of sets. The differences in the
total catch rates were due mainly to differences in the catch rates of
those species which were most abundant.

The catch rate for commercial fish was highest for the shallow sets,
however, the summed chi-square values as well as the pooled and
heterogenity chi-square values all were not significant. Therefore no
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TABLE 23.
RELATIVE SPECIES COMPOSITION OF FISH CAUGHT BY FLAG NETS

DURING DIFFERENT TIMES OF YEAR EXPRESSED AS PERCENT OF TOTAL
NUMBER.

Yellow bullhead
Channel catfish
Blue catfish
Flathead catfish
Bowfin .. , ..
Fresh-water drum
Spotted gar .
Shortnose gar
Alligator gar
Longnose gar
Smallmouth buffalo
Black buffalo
Spotted sucker
Lake chubsucker
River carpsucker
Largemouth bass
Spotted bass
White crappie ...
Black crappie
Bluegill sunfish
Redear sunfish
Warmouth sunfish
Longear sunfish
Spotted sunfish .
Orangespotted sunfish
Yellow bass ...
Chain pickerel
Golden shiner
Gizzard shad
Threadfin shad
Other fishes

Total number

March-May

1.5
0.3
0.1
0.4
0.2
0.8
3.5
1.6
0.2
8.5
0.6
0.1
3.3
0.4
0.1
2.1
0.4
0.9
2.5
5.2
5.2
1.5
0.1
0.1

9.2
1.6
0.1

48.9
0.1
0.,5

1443

June-August

3.6

1.0

0.4
4.3
0,5

6.3
0.2

0.7
0.6

2.9

0.2
9.8

13.0
7.9
4.1

0.8
0.3
2.0
3.6

37.4

0.2

497

Chi-square == 186.68; degrees of freedom == 30; significant probability of
0.01

TABLE 24.
NUMBER OF FISH CAUGHT PER NET DAY IN FLAG GILL NETS BY KINDS OF

FISH AND DEPTH OF SET.

Total fish ...
Commercial fish
Game fish
Other fish

Number per
net day for
0-5.9 feet
deep sets

28.81
6.01
8.88

13.92

Number per
net day for
6.0 feet deep
and over sets

23.76
4.90
8.59

10.27

differences of any type could be demonstrated between the catch rates
of commercial fish in the shallow and deep sets. Only one species of
commercial fish (yellow bullhead) had a significant difference in catch
rate between the shallow and deep sets (Table 26). Yellow bullhead
were caught at a higher rate in the shallow sets.

Game fish were caught at a higher rate in the shallow sets, however,
the summed chi-square values as well as the pooled and heterogenity
chi-square values were all not significant (Tables 24 and 25). Therefore,
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TABLE 25.
TEST OF SIGNIFICANCE OF DIFFERENCES IN TOTAL CATCH, COMMERCIAL

FISH CATCH AND GAME FISH CATCH OF FLAG GILL NETS SET AT

DIFFERENT DEPTHS.

Degrees of freedom Chi-square

Total fish
Sum of
Pooled .....
Heterogenity

Commercial fish
Sum of .
Pooled . .
Heterogenity .

Game fish
Sum of
Pooled
Heterogenity

1 Significant at a probability of 0.05
• Significant at a probability of 0.01

30
1

29

14
1

13

12
1

11

55.73"
7.09"

48.641

22.35
1.63
20.72

18.17
0.08

18.09

TABLE 26.
NUMBER OF FISH CAUGHT PER NET DAY IN FLAG GILL NETS BY SPECIES

AND DEPTH OF SET.

Number per
net day for
0-5.9 feet
deep sets

Number per
net day for

6.0 feet deep
and over sets Chi-square

Yellow bullhead
Channel catfish
Flathead catfish .
Bowfin
Fresh-water drum .
Spotted gar .
Shortnose gar .
Alligator gar .
Longnose gar
Smallmouth buffalo .
Black buffalo .....
Spotted sucker
Lake chubsucker
River carpsucker
Largemouth bass .
Spotted bass
White crappie
Black crappie
BluegiII sunfish
Readear sunfish
Warmouth sunfish
Longear sunfish
Spotted sunfish .
Orangespotted sunfish ..
Yellow bass .
Chain pickerel .
Golden shiner .
Gizzard shad .
Threadfin shad
Other fishes

0.69
0.09
0.15
0.05
0.15
1.11
0.41
0.05
2.31
0.11
0.02
0.70
0.13
0.00
0.63
0.09
0.23
1.22
2.11
1.23
0.65
0.03
0.09
0.03
1.95
0.63

13.76
0.02
0.14

0.11

0.33
0.44
0.11

2.23
0.44

1.11
0.11

0.22
0.11
0.11
0.80
2.11
2.33
0.44

0.11

2.34

0.11
10.16

5.12"
0.07
0.03
0.02
0.59
2.79
1.17
0.02

1

3.55
1.08
1.20
0.16
1.08
1.58
0.15
0.09
0.84
0.01
6.09"
0.26
0.29
0.15
0.33
0.41
4.54"
1.08
7.34'
1.08
0.39

1 Les. than 0.05
1 Significant at probability of 0.05 with 1 degree of freedom
1 Significant at probability of 0.01 with 1 degree of freedom
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no differences of any type could be demonstrated between the catch rates
of game fish in the shallow and deep sets. Only 2 species of game fish
(redear sunfish and chain pickerel) had significant differences in catch
rates between the shallow and deep sets (Table 26). Redear sunfish
were caught at a higher rate in the deep sets while chain pickerel were
caught at a higher rate in the shallow sets.

Gizzard shad were caught at a higher rate in the shallow sets than
in the deep sets, and this difference was significant (Table 26).

There were differences in the relative composition of the catch by gill
nets set at different depths; however, a test of homogenity of proportion
of different kinds of fish caught at the different depths was not signifi
cant (Table 27). A test of homogenity of proportion of different species
of fish caught at the different depths was significant (Table 28).
Compar'ison of Flag Gill Net Catches with Fish Population
Estimates Obtained by Rotenone Poisoning

In order to determine the selectivity of flag gill nets, the relative
composition of the flag gill net catches was compared to estimates of the
relative composition of the fish population obtained by rotenone poison
ing.

Eighteen areas, each one acre in size, were sampled by rotenone
poisoning during August and September of 1955 (Lambou and Stern
1957). Since Lake Bistineau is rather shallow, usually less than 10 feet
in depth (Figure 1), it was possible to sample nearly all areas of the
lake. All types of habitat were represented in the sampling areas. The
sampling areas were surrounded by a 1 inch square mesh net--the
"block-off net" described by Lambou (1959a). Three pints of 5 percent
emulsifiable rotenone per acre foot of water were applied by pumping
the solution through a perforated hose. It was calculated that this
would give a concentration of approximately 1 ppm. Fish were recov
ered over a 2 day period and every possible effort was made to pick up
all, including small fish.

Data obtained from rotenone poisoning, or for that matter, data
obtained from samples taken with any type of gear, are more or less
selective. Rotenone sampling is probably less selective than the other
methods. Rotenone sampling, if sufficient attention is given to how the
samples are taken, is not extremely selective for any particular kind or
size groups of fish. The main inaccuracy associated with this method
is that varying percentages of fish occurring in the sampling area are
recovered (Lambou and Stern, 1958a). However, all of the samples
taken from Lake Bistineau were taken in a similar manner and it is
believed that the rate of non-recovered fish to recovered fish was of the
same magnitude for each sampling area. If this assumption is correct,
the rotenone sampling data should furnish an unbiased index to the
species composition and abundance of fish in Lake Bistineau. The
method of taking rotenone samples in Louisiana and the factors affecting
the results, are more fully discussed by Lambou and Stern (1958a).

The data obtained by rotenone poisoning are probably fairly repre
sentative of the fish population occurring in Lake Bistineau-in any
case, these data are probably much more representative of the fish
population than the data obtained from the flag gill net samples.

As stated in a previous section, even though the flag gill net samples
were not taken during the same period that the fish population was
sampled by rotenone poisoning, I do not believe that the size frequencies
(or the population structure) of fishes in the lake would change drasti
cally enough in less than a year's time so as to completely invalidate
any comparisons made.

It should be realized that there is considerable overlapping of the
sizes of fishes that can be caught by the various mesh sizes of flag gill
nets. These relationships are complex and probably vary considerably
among the various species of fish. These relationships are not evident
enough in the data presented in this report to be described with any
degree of accuracy. It is probable that the various sizes of the species
of fish were sampled by the flag gill nets at different intensities. How
ever, I do not believe that this is serious enough to completely invalidate
any comparisons made with the data obtained by rotenone poisoning.
However, I believe the reader should keep in mind the possible biases
,present when considering the comparisons contained in this section.
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TABLE 27.
PERCENT COMPOSITION OF THE VARIOUS KINDS OF FISH CAUGHT BY FLAG

GILL NETS SET AT DIFFERENT DEPTHS.

Commercial fish
Game fish
Other fish
Total number

Sets 0-5.9
feet deep

20.9
30.8
48.3

1585

Sets 6.0 feet
and over deep

20.6
36.2
43.2
214

Chi-sq.==2.72; degrees of freedom=2; not significant at
0.05.

probability of

TABLE 28.
RELATIVE SPECIES COMPOSITION OF FISH CAUGHT BY FLAG GILL NETS SET

AT DIFFERENT DEPTHS EXPRESSED AS PERCENT OF TOTAL NUMBER.

Sets 0-5.9
feet deep

Sets 6.0 feet
and over deep

Yellow bullhead 2.4
Channel catfish 0.3
Blue catfish ....
Flathead catfish 0.5 0.5
Bowfin..... .... 02
Fresh-water drum 0.5 1.4
Spotted gar 3.9 1.9
Shortnose gar 1.4 0.5
Alligator gar 0.2
Longnose gar 8.0- 9.4
Smallmouth buffalo 0.4 1.9
Black buffalo 0.1
Spotted sucker 2.4 4.7
Lake chubsucker 0.4 0.5
River carpsucker 0.1
Largemouth bass 2.2 0.9
Spotted bass 0.3 0.5
White crappie 0.8 0.5
Black crappie 4.2 3.4
Bluegill sunfish 7.3 8.9
Redear sunfish 4.3 9.8
Warmouth sunfish 2.3 1.9
Longear sunfish 0.1
Spotted sunfish 0.3 0.5
Orangespotted sunfish 0.1
Yellow bass 6.8 9.9
Chain pickerel 2.2
Golden shiner 0.5
Gizzard shad 47.8 42.8
Threadfin shad 0.1
Other fishes 0.5
Total number 1585 214

Chi-sq.=56.09; degrees of freedom=29; significant at probability of 0.01

Many of the fish occurring in the fish population were of a size too
small to be caught by the flag gill nets. Those fish obtained by rotenone
poisoning which were considered to be of a size too small to be caught
by flag gill nets were not used in the comparisons. The estimated sizes
of fish that would be caught by flag gill nets were based mainly on the
length frequency distributions of fishes caught by flag gill nets. Table
29 summarizes the estimates of the fish population as determined by
rotenone poisoning and shows the number of fish as well as the sizes
which were considered large enough to be caught by flag gill nets. In
some instances the minimum sizes which were considered large enough
to be caught by flag gill nets are not actually the minimum size the flag
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gill nets are capable of catching but are the minimum size occurring in
the samples taken by rotenone poisoning which were considered large
enough to be caught by the flag gill nets.

Commercial fish and other fish were much more relatively abundant
in the flag gill net samples than in the samples obtained by rotenone
poisoning (Table 30). However, game fish were considerably more rela
tively abundant in the rotenone samples than in the flag gill net samples.
A test of homogenity of the proportion of different kinds of fish oc
curring in the 2 types of samples was significant (Table 30). This
shows that the flag gill nets are highly selective for certain kinds of
fish, i.e., if the rotenone sampling data are considered as being non
selective. The other possibility is that both types of gear are selective
for different types of fish. Undoubtedly this is true to some extent.

Table 31 compares the relative species composition of the flag gill
net catches and the rotenone samples. A test of homogenity of the
proportion of different species of fish occurring in the 2 types of samples
was significant (Table 31). Of the commercial species, all (with the
exception of smallmouth buffalo) were relatively more abundant in the
flag gill net samples than in the rotenone samples. Smallmouth buffalo
were found in the same proportion in both types of samples. Of the
game fish, spotted bass, white crappies, redear sunfish, longear sunfish,
orangespotted sunfish, yellow bass and chain pickerel were relatively
more abundant in the flag gill net samples. Largemouth bass, black
crappie, bluegill sunfish, warmouth sunfish, and spotted sunfish were
relatively more abundant in the rotenone samples. Of the other fishes
(golden shiner, gizzard shad and threadfin shad) all were more abundant
in the flag gill net samples.

For 2 species, the differences in the relative abundance were extreme.
Bluegill sunfish comprised only 7 percent of the total number caught
by flag gill nets while they comprised 59 percent of the total number
recovered by rotenone poisoning. Gizzard shad comprised 46 percent of
the total number caught by flag gill nets and comprised only 17 percent
of the total number recovered by rotenone poisoning.

Seven species of fish (channel catfish, blue catfish, bowfin, alligator
gar, black buffalo, spotted sucker and river carpsucker) which occurred
in the flag gill net catches were not represented at all, regardless of size
of the fish, in the collections obtained by rotenone poisoning. However,
each of these species comprised less than 1 percent of the total number
of fish caught by flag gill nets-with the exception of spotted sucker
which comprised 2.6 percent of the total catch. This could be inter
preted to mean that sampling by rotenone poisoning is selective, how
ever, I believe that considering the percent of the total lake area that
was sampled (18 out of 17,20'0 acres) by rotenone poisoning; it is
possible that such species, which are rare and undoubtedly distributed
very patchily in the lake, could strictly through chance not occur in the
sampling areas. This would be especially true for those species which
made up less than 1 percent of the total catch.
Comments Relative to Proposals to Close Lake Bistineau
to Commercial Fishing

Many of the sport fishermen believe that commercial fishing on Lake
Bistineau is detrimental to the sport fishery. Because of this, attempts
have been made to close Lake Bistineau to all commercial fishing. There
are no exact data available on the characteristics and size of the Lake
Bistineau commercial fishery. However, according to my observations
the following generalizations can be made. Three types of commercial
gear are used on Lake Bistineau. There are: flag gill nets, trammel
nets and hoop nets. Hoop netting is not done in the lake proper but in
the tributary streams during periods of high flow. Practically all of the
commercial fishing done on the lake proper is with flag gill nets; there
fore, only the flag gill net fishery need be considered. It was evident to
me while working on Lake Bistineau that some illegal wire traps were
fished in the lake; however, it is not known how extensive this is. This
type of fishing is already illegal and closing the lake to commercial
fishing would have no effect on this.

Under some conditions, a reduction in the abundance of non-game
species can be beneficial to sport fishing. However, for the removal of
non-game fish from a lake to have any chance of affecting the abundance

349



TA
B

LE
29

.
O

C
C

U
R

R
EN

C
E

O
F

TO
TA

L
F

IS
H

A
N

D
F

IS
H

C
O

N
SI

D
ER

ED
LA

R
G

E
EN

O
U

G
H

TO
BE

C
A

U
G

H
T

B
Y

FL
A

G
G

IL
L

N
ET

S
IN

E
IG

H
T

E
E

N
O

N
E

-A
C

R
E

R
O

TE
N

O
N

E
SA

M
PL

ES
O

F
TH

E
F

IS
H

PO
PU

LA
TI

O
N

T
A

K
E

N
D

U
R

IN
G

19
55

FR
O

M
LA

K
E

B
IS

T
IN

E
A

U
.

M
in

im
u

m
si

ze
(i

n
F

is
h

co
ns

id
er

ed
o

f
a

si
ze

in
ch

es
)

o
f

fi
sh

la
rg

e
en

o
u

g
h

to
be

ca
u

g
h

t
o

cc
u

rr
in

g
in

ro
te

n
o

n
e

T
o

ta
l

F
is

h
by

fl
ag

g
il

ln
e

ts
sa

m
p

le
s

co
ns

id
er

ed
la

rg
e

en
o

u
g

h
to

be
T

o
ta

l
N

u
m

b
er

P
er

ce
n

t
o

f
T

o
ta

l
N

u
m

b
er

P
er

ce
n

t
o

f
ca

u
g

h
t

b
y

fl
a

g
g

il
l

n
u

m
b

er
p

er
ac

re
to

ta
ln

u
m

b
er

n
u

m
b

er
p

er
ac

re
to

ta
ln

u
m

b
er

n
et

s

Y
el

lo
w

b
u

ll
h

ea
d

..
,

.
26

0
14

.4
0.

1
11

0.
6

0.
5

6.
5

C
h

an
n

el
ca

tf
is

h
•

..
'

.

F
la

th
ea

d
ca

tf
is

h
..

..
..

..
2

0.
1

1
1

0.
1

1
10

.0
B

ow
fi

n
•

.
.
.
.
.
.
.
.
.
.
.

F
re

sh
-w

at
er

d
ru

m
10

0.
6

1
10

0.
6

0.
4

.
.
.
.
.
.
.
.

C
<l

S
p

o
tt

ed
g

a
r

1
0

0.
6

1
10

0.
6

0.
4

11
>'

0
c:

1l
.
.
.
.
.
.
.
.
.

0
S

h
o

rt
n

o
se

g
a
r

..
..

..
..

..
..

6
0.

3
1

6
0.

3
0.

3
•

A
ll

ig
at

o
r

g
a
r

..
..

..
1

L
on

gn
os

e
g

a
r

.
.
.
.
.
.
.
.
.
.
.
.

4
0.

2
4

0.
2

0.
2

S
m

al
lm

o
u

th
bu

ff
al

o
..

..
..

11
0.

6
1

11
0.

6
0.

5
B

la
ck

bu
ff

al
o

.
.
.
.
.
.
.
.
.
.
.
.

S
p

o
tt

ed
su

ck
er

..
..

..
..

..
..

1
L

ak
e

ch
u

b
su

ck
er

..
..

..
..

..
79

4.
4

4
0.

2
0.

2
9.

0
R

iv
er

ca
rp

su
ck

er
,

..
..

..
..

.
L

ar
g

em
o

u
th

b
as

s
..

,
.

47
2

26
.2

0.
2

12
2

6.
8

5.
3

7.
5

S
p

o
tt

ed
b

as
s

3
0.

2
1

2
0.

1
0.

1
7.

5
..

,
.

W
h

it
e

cr
ap

p
ie

3
0.

2
1

1
0.

1
1

5.
5

B
la

ck
cr

ap
p

ie
.

.
.

.
.

.
.

48
1

26
.7

0.
2

15
0

8.
3

6.
5

5.
5

B
lu

eg
il

l
su

n
fi

sh
..

..
34

,4
12

1,
91

1.
8

14
.6

1,
36

9
76

.1
59

.1
4.

5
R

ed
ea

r
su

n
fi

sh
11

,2
49

62
4.

9
4.

8
26

1.
4

1.
1

5.
0

W
ar

m
o

u
th

su
n

fi
sh

..
..

..
30

.0
70

1,
67

0.
6

12
.8

84
4.

7
3.

6
5.

5
L

o
n

g
ea

r
su

n
fi

sh
34

1.
9

1
•

.
.
.
.
.
.
.

S
p

o
tt

ed
su

n
fi

sh
..

..
..

..
..

.
2,

16
3

12
0.

2
0.

9
71

3.
9

3.
1

4.
0

O
ra

n
g

es
p

o
tt

ed
su

nf
is

h
..

..
.

14
3

7.
9

0.
6

•



c.o 0
1 ....

B
an

ta
m

su
n

fi
sh

6,
80

2
37

7.
9

2.
9

Y
el

lo
w

b
as

s
13

0.
7

1
8

0.
4

0.
3

6.
5

C
h

ai
n

p
ic

k
er

el
..

..
..

..
..

50
2.

8
1

20
1.

1
0.

9
13

.0
G

ol
de

n
sh

in
er

1
0.

1
I

..
.

.
..

G
iz

za
rd

sh
ad

.,
.

1,
43

6
79

.8
0.

6
40

4
22

.4
17

.4
6.

5
T

h
re

ad
fi

n
sh

ad
.1

47
,0

55
8,

16
9.

7
62

.4
I

'
"

,

P
ir

at
ep

er
ch

75
8

42
.1

0.
3

A
m

er
ic

an
ee

l
3

0.
2

1
.

.
.

.
.

.
T

ad
p

o
le

m
ad

to
m

17
0.

9
O

th
er

fi
sh

es
4

0.
2

1
4

0.
2

0.
2

..
..

..
..

..
T

o
ta

l
n

u
m

b
er

.2
35

,5
51

13
,0

86
.2

2,
31

8
12

8.
8

1
L

es
s

th
a
n

0.
05

•
A

ll
fi

sh
w

er
e

co
n

si
d

er
ed

to
b

e
la

rg
e

en
o

u
g

h
to

b
e

c
a
u

g
h

t
by

th
e

fl
ag

g
il

l
n

e
t.

.
I

N
o

n
e

o
f

th
e

fi
sh

w
er

e
co

n
si

d
er

ed
to

b
e

la
rg

e
en

o
u

g
h

to
be

ca
u

g
h

t
by

th
e

fl
ag

g
il

l
n

e
t.

.
'D

id
n

ot
oe

cu
r

in
th

e
ro

te
n

on
e

sa
m

p
le

s



TABLE 30.
COMPOSITION OF THE PERCENT COMPOSITION OF THE VARIOUS KINDS OF
FISH CAUGHT BY FLAG GILL NETS WITH THE PERCENT COMPOSITION OF
THE VARIOUS KINDS OF FISH OCCURRING IN ROTENONE SAMPLES. ONLY
FISH OCCURRING IN THE ROTENONE SAMPLES WHICH WERE CONSIDERED
TO BE OF A SIZE LARGE ENOUGH TO BE CAUGHT BY FLAG GILL NETS WERE
USED IN THE COMPARISON. THE RELATIVE COMPOSITIONS ARE EXPRESSED

AS PERCENT OF TOTAL NUMBER.

Commercial fish
Game fish
Other fish

Total number

Gill nets

20.6
32.9
46.5

1940

Rotenone samples

2.5
79.9
17.6

2318

Chi-sq.::=1,008.90; degrees of freedom::=2; significant at a probability of
0.01

TABLE 31.
COMPARISON OF THE RELATIVE SPECIES COMPOSITION OF FISH CAUGHT BY
FLAG GILL NETS WITH THE RELATIVE SPECIES COMPOSITION OF FISH OC
CURRING IN ROTENONE SAMPLES. ONLY FISH OCCURRING IN THE ROTE
NONE SAMPLES WHICH WERE CONSIDERED TO BE OF A SIZE LARGE ENOUGH
TO BE CAUGHT BY FLAG GILL NETS WERE USED IN THE COMPARISON. THE
RELATIVE COMPOSITIONS ARE EXPRESSED AS PERCENT OF TOTAL NUMBER.

Yellow bullhead
Channel catfish
Blue catfish
Flathead catfish
Bowfin
Fresh-water drum
Spotted gar
Shortnose gar
Alligator gar
Longnose gar
Smallmouth buffalo
Black buffalo
Spotted sucker
Lake chubsucker
River carpsucker
Largemouth bass
Spotted bass
White crappie
Black crappie
Bluegill sunfish
Redear sunfish
Warmouth sunfish
Longear sunfish ..
Spotted sunfish
Orangespotted sunfish
Yellow bass
Chain pickerel
Golden shiner
Gizzard shad
Threadfin shad
Other fishes

Total number

Gill nets

2.0
.3
.1
.6
.2
.7

3.7
1.3

.2
8.0

.5

.1
2.6
.5
.1

2.3
.3
.7

4.4
7.2
5.9
2.1

.1

.8

.1
7.8
2.1

.1
46.0

.1

.4

1940

Rotenone samples

.5

.4

.4

.3

.2

.5

.2

5.3
.1

1

6.5
59.1

1.1
8.6

3.1

.8

.9

17.4

.2

2318

Chi-sq.::=1784.81 ;
0.01

1 Less than 0.05

degrees of freedom::=30; significant at a probability of
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of game fish, it is necessary that the non-game species comprise a sub
stantial portion of the total population and that a substantial portion of
these non-game fish be removed. There is no evidence that commercial
fishes are over abundant in Lake Bistineau (Table 29). I doubt that
either restricting or allowing commercial fishing on Lake Bistineau will
have much effect on the fish population (Lambou, 1959b). Nevertheless,
commercial fishing should be allowed since it utilizes a resource that
would otherwise be wasted. I know of no valid reasons why the lake
should be closed to commercial fishing.

I would recommend a minimum legal size of 3.0 inch square mesh for
gill nets tished on Lake Bistineau. This is based on 2 considerations:
(1) the catch of game fish in the various mesh sizes and (2) character
istics of the commercial fishery. Tnis minimum mesh size is consistent
with the recommendations made by Davis and Posey (1960a) that a
minimum size of 3.0 inch square mesh be adopted statewide in Louisiana
for gill nets.

Considering data presented previously in this report, the catch of
game fish in flag gill nets of 3.0 inch square mesh size or larger would
be negligible. However, I would like to emphasize that there is no evi
dence that the catch of game fish by flag gill nets of sizes from 0.2 to 2.9
inches square mesh is detrimental to the sport fishery. Gill nets of 2.0
inch square mesh size and larger were legal when this study was under
taken. The other consideration is the size of the commercial fish caught
by the various mesh sizes of flag gill nets.

The most valuable commercial fish caught in North Louisiana are the
buffalo fishes. No exact data are available as to the composition of the
commercial catch on Lake Bistineau, however, according to my observa
tions it is directed primarily to the catching of buffalo fishes.

Small buffalo fishes are not of much value commercially because of
the large number of small bones in the flesh and the labor involved in
processing these fish. Buffalo fishes of approximately 9 pounds and
larger usually bring premium prices on the market and therefore are
most in demand. Of course the size at which buffalo fishes will bring
premium prices will vary among the different fish dealers and with
market conditions. However, all other things being equal, the market
for the smaller size buffalo fishes is limited.

Tables 32 through 34 show the average size of bigmouth, black and
smallmouth buffalo fishes caught in various mesh sizes and twine types
and sizes of flag gill nets fished experimentally throughout Louisiana.
These data are adapted from Davis and Posey (1960b). In Davis and
Posey's report only the mean lengths of fish caught for each type of net
were given, therefore the mean lengths were weighted by the number
of fish caught in determining the mean lengths for the grouped data.

According to Davis and Posey (1960a) there is little difference in
the average size of fish caught by flag gill nets in Louisiana of different
twine types, i.e., nylon, cotton and linen. They were able to demonstrate
significant differences in average lengths of buffalo fishes caught by
flag gill nets of different twine types, but of the same mesh size, in only
2 of many comparisons (Davis and Posey, 1906b). Also they were unable
to demonstrate any significant differences in average size of buffalo
fishes caught in flag gill nets of the same mesh size and type but of
different twine sizes. Therefore, only the grouped data will be con
sidered.

Figure 3 shows the relationship between mesh size and the mean size
of buffalo fishes caught based on Davis and Posey's data. The mean
size of buffalo fish caught by flag gill nets of 2.5 inch square mesh size
and smaller is quite variable and no general trend is detectable. How
ever, the average size is quite small and undoubtedly these mesh sizes
will catch many buffalo fish of below legal size and of a size not desired
by the market.

For sizes of 3.0 inches square mesh and larger a definite trend is
detectable, i.e., the average size of fish caught increases with the mesh
size. Undoubtedly these mesh sizes will catch buffalo fishes mainly
above legal size and a large portion of the catch will be fish of a size
desired by the market. Actually, the determination of exactly what the
optimum mesh sizes of flag gill nets that should be used in order to
obtain the highest sustained economic return is not possible from the
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Figure 3. Average weight of buffalo fish caught in various mesh
sizes of nylon gill nets fished experimentally throughout Louisiana,
adapted from Davis and Posey (1960b).

available data. This would require knowledge of natural mortality
rates, fishing mortality rates, growing rates, etc. However, based on the
available data, I believe that a minimum size of 3.0 inches square mesh
would be desirable from the standpoint of the commercial fishery.

A minimum size of 4 inch square mesh for all gill nets has gone into
effect for the parishes of Bossier, Bienville, Caddo and Webster since
the experimental flag gill net fishing experiments were conducted on
Lake Bistineau. Lake Bistineau is located in Bossier, Bienville and
Webster parishes. However, effective May 1, 1961, a minimum legal
size for gill nets of 3.0 inch square mesh came into existence tsatewide.
I believe this minimum size of 4 inch square mesh is too large. Even
though the 4.0 inch square mesh and larger mesh sizes catch a much
larger average size buffalo fish than the sizes from 3.0 to 3.9 inches
square mesh, these mesh sizes catch buffalo fishes of definite marketable
size. If natural mortality rates are relatively high between the time
a buffalo fish reaches legal size and the time it reaches the average size
caught by 4.0 inch square mesh sizes, it is possible that a higher sus
tained yield of buffalo fish could be maintained by allowing the smaller
mesh sizes (3.0 to 3.9). Also, as stated previously, the catch of game
fish by mesh sizes from 3.0 to 3.9 square inches is negligible. Davis
and Posey (1960,b) also caught very few game fish in flag gill nets of
3.0 inches square mesh size and larger sizes.

SUMMARY
In order to determine the efficiency and selectivity of flag gill nets in

catching fish, experimental flag gill nets were fished in Lake Bistineau
during the period March through August, 1956. Lake Bistineau, a large
impoundment of 17,200 acres, has an average depth of7 feet.

Flag gill nets differ in several important features from conventional
gill nets. Flag gill nets contain no lead line and are hung on a top line
which contains no floats. The experimental flag gill nets were 175 yards
long and 8 feet deep and consisted of 25 yards of each of the following
mesh sizes: 1.0,1.5,2.0,2.5,3.0,3.5 and 4.5 inch square mesh. For sum-
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TABLE 32.

AVERAGE SIZE OF BIGMOUTH BUFFALO (lctiobus cyprinellus) CAUGHT IN
FLAG GILL NETS FISHED EXPERIMENTALLY THROUGHOUT LOUISIANA,
ADOPTED FROM DAVIS (1960B). THE MEAN LENGTH FOR THE SUB TOTALS

AND TOTALS REPRESENTS A WEIGHTED AVERAGE-- SEE TEXT FOR
EXPLANATION.

Twine type Mean Mean
or size No. Lbs. Weight Length

1.0 inch square mesh
Linen

No. 35/3 1 0.1 0.1 6.1
Nylon

No. 69 2 9.4 4.7 12.7
TOTAL 3 9.5 3.1 10.6

1.5 inch square mesh
Cotton

No. 20/6 1 0.4 0.4 9.8
Linen

No. 35/3 . 3 1.4 0.5 8.6
No. 18/3 3 1.6 0.5 9.0
Sub-total 6 3.0 0.5 8.8

Nylon
No. 104 1 1.7 1.7 15.8
No. 139 1 1.4 1.4 12.6
Sub-total 2 3.1 1.6 14.2

TOTAL 9 6.5 0.7 10.1

2.0 inch square mesh
Cotton

No. 20/9 1 6.5 6.5 22.4
Nylon

No. 104 5 53.3 10.7 24.4
No. 189 5 27.1 5.4 19.1
No. 208 1 1.5 1.5 13.4
No. 277 3 22.9 7.6 21.7
Sub-total 14 104.8 7.5 21.1

TOTAL 15 111.3 7.4 21.2

2.5 inch square mesh
Nylon

No. 139 10 24.4 2.4 17.5
TOTAL 10 24.4 2.4 17.5

3.0 inch square mesh
Nylon

No. 139 6 30.8 5.1 19.4
TOTAL 6 30.8 5.1 19.4

4.0 inch square mesh
Nylon

No. 139 51 447.8 8.8 23.0
No. 208 98 898.0 9.2 23.5
No. 277 16 161.3 10.1 24.0
No. 346 107 975.0 9.1 23.7

TOTAL 272 2482.1 9.1 19.8

4.5 inch square mesh
Nylon

No. 277 17 199.9 11.8 25.0
TOTAL 17 199.9 11.8 25.0
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TABLE 33.

AVERAGE SIZE OF BLACK BUFFALO CAUGHT IN FLAG GILL NETS FISHED
EXPERIMENTALLY THROUGHOUT LOUISIANA, ADOPTED FROM DAVIS (1906b).
THE MEAN LENGTHS FOR THE SUB TOTALS AND TOTALS REPRESENT A

WEIGHTED AVERAGE-SEE TEXT FOR EXPLANATION.

Twine type Mean
or size No. Lbs. Weight

1.0 inch square mesh

Mean
Length

Nylon
No. 139 3 6.1 2.0 14.4

TOTAL 3 6.1 2.0 14.4
2.0 inch square mesh

Linen
No. 35/3 1 1.7 1.7 14.2
No. 18/3 2 3.2 1.6 13.6
Sub-total 3 4.9 1.6 13.8

Nylon
No. 104 6 7.0 1.2 17.1
No. 139 1 2.6 2.6 16.1
No. 208 1 6.2 6.2 21.7
No. 277 3 4.3 1.4 13.1
Sub-total 11 20.1 1.8 16.3

TOTAL 14 25.0 1.8 15.8
2.5 inch square mesh

Linen
No. 35/3 1 4.5 4.5 19.3

Nylon
No. 139 4 14.5 3.6 17.7
TOTAL 5 19.0 3.8 18.0

3.0 inch square mesh
Nylon

No. 139 3 21.0 7.0 21.0
TOTAL 3 21.0 7.0 21.0

4.0 inch square mesh
Nylon

No. 139 6 52.0 8.7 22.9
No. 208 11 117.1 10.6 24.7
No. 277 7 86.1 12.3 25.2
No. 346 19 214.0 11.3 25.5

TOTAL 43 469.2 10.9 24.9
4.5 inch square mesh

Nylon
No. 277 13 176.0 13.5 26.3

TOTAL 13 176.0 13.5 26.3

mary purposes the various species of fish were grouped into 3 types:
(1) commercial fish, (2) game fish and (3) other fish.

The 2.0 inch mesh size had the highest catch rate while the 4.5 inch
mesh size had the lowest. Commercial fish had the highest catch rate in
the 1.5 inch mesh size. Even though the commercial fish were caught at
the highest rate in the 1.5 inch mesh size, the more valuable commercial
fishes were caught at higher rates in the larger mesh sizes. Game fish
were caught at the highest rate in the 1.5 inch mesh size. The catch rates
for game fish were very low for the 3.0 and larger mesh sizes. The only
other fish (i.e., other than commercial or game fish) which were caught
in any abundance were gizzard shad. Gizzard shad were caught at the
highest rate in the 2.0 inch mesh size.

It is probable that the mean catch per net day of flag gill nets fished
experimentally is not a good measure of what commercial fishermen
would catch using the same types of nets. In the experimental fishing of
flag gill nets, an attempt was made to randomize the flag gill net sets in
the lake. A commercial fisherman would not do this. Through experience
he should know which are the most productive sets for the type of fish
he wishes to catch and would only make such sets. Data are presented on
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TABLE 34.
AVERAGE SIZE OF SMALLMOUTH BUFFALO CAUGHT IN FLAG GILL NETS
FISHED EXPERIMENTALLY THROUGHOUT LOUISIANA, ADOPTED FROM DAVIS
(1960B). THE MEAN LENGTHS FOR THE SUB TOTALS AND TOTALS REPRE-

SENT A WEIGHTED AVERAGE-SEE TEXT FOR EXPLANATION.

Twine type Mean Mean
or size No. Lbs. Weight Length

Cotton 1.0 inch square mesh
No. 20/9 1 6.5 6.5 21.3

Linen
No. 35/3 1 0.5 0.5 9.3
Nylon
No. 69 3 5.0 1.7 12.4
No. 104 · . . . . . . . 3 16.7 5.6 17.3
Sub-total 6 21.7 3.6 14.9

TOTAL 8 28.7 3.6 15.0
Cotton 1.5 inch square mesh

No. 20/6 3 1.7 0.6 9.2
No. 20/9 . . . . . . . . 2 2.1 1.1 9.4
Sub-total 5 3.8 0.8 9.3

Linen
No. 35/3 6 4.4 0.7 10.1
No. 18/3 1 0.8 0.8 11.0
Sub-total 7 5.2 0.7 10.2

Nylon
No. 69 .... 5 17.5 3.5 16.5
No. 104 · . 11 19.2 1.7 12.6
No. 139 ......... 4 8.9 2.2 13.3
Sub-total 20 45.6 2.3 13.7

TOTAL 32 54.6 1.7 12.3
Cotton 2.0 inch square mesh

No. 20/6 12 9.6 0.8 10.9
No. 20/9 1 0.5 0.5 9.8
Sub-total 13 10.1 0.8 10.8

Linen
No. 35/3 1 2.0 2.0 15.0
No. 18/3 2 1.4 0.7 10.2
Sub-total . . . . . . . . . . . . 3 3.4 1.1 11.8

Nylon
No. 104 · . . . . . . . 2 10.7 5.4 18.5
No. 139 ... 8 20.6 2.6 15.4
No. 208 3 8.8 2.9 13.2
No. 277 5 9.3 1.9 15.4
Sub-total 18 49.4 2.7 15.4

TOTAL 34 62.9 1.9 13.3
Linen 2.5 inch square mesh

No. 35/3 1 3.2 3.2 15.8
Nylon
No. 139 8 36.5 4.6 18.5

TOTAL 9 39.7 4.4 18.2
Nylon 3.0 inch square mesh

No. 139 27 142.3 5.3 18.4
TOTAL 27 142.3 5.3 18.4
Nylon 4.0 inch square me.ok

No. 139 14 114.7 8.2 22.3
No. 208 47 411.8 8.8 23.1
No. 277 12 85.8 7.2 21.3
No. 346 42 388.0 9.2 23.0

TOTAL 115 1000.3 8.7 22.8
Nylon 4.5 inch square mesh

No. 277 .......... 16 160.3 10.0 24.5
TOTAL 16 160.3 10.0 24.5
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the frequency distributions of the catches per net day which should give
a somewhat better idea of the potential of the various mesh sizes of flag
gill nets when fished under commercial conditions.

There were considerable differences in the relative composition of the
catch among the various mesh sizes. Commercial fish were much more
relatively abundant in the larger mesh sizes. Commercial fish comprised
100 percent of the total number caught by the 4.5 inch mesh size. Game
fish were more relatively abundant in the smaller mesh sizes. Other fish
(gizzard shad) were relatively more abundant in the medium mesh sizes.

For the most part, the mean length of the various species of fish
caught increased as the mesh size became larger. The size of fish avail
able to be caught had in many instances a definite effect on the mean
length of the fish caught by the various mesh sizes of flag gill nets.

The catch of fish by flag gill nets for the period March through May
was compared with the catch for the period June through August. The
catch rate for total fish was highest during the first sampling period,
however, the difference was due mainly to differences in the catch rates
of those species which were most abundant. The catch rate for commer
cial fish was also highest during the first period, however, the difference
in the total catch were due mainly to differences in the catch rates of
those species which made up a relatively large portion of the total catch.
There were significant differences in the catch rates for the individual
species of game fish, but the catch rates were not consistently more or
less for either of the 2 sampling periods. Commercial fish and other
fish comprised a relatively larger portion of the total catch during the
first sampling period, while game fish were relatively more abundant
during the second period.

The catch of fish by flag gill nets set less than 6 feet deep was com
pared with the catch of nets set 6 feet deep or deeper. Total fish were
caught at higher rate in the shallow sets, however, the difference in the
catch rates of those species which were most abundant. No differences
could be demonstrated between catch rates of commercial and game fish
in shallow and deep sets. Gizzard shad were caught at a significantly
higher rate in shallow sets. A test of homogenity of proportion of
different kinds of fish caught at different depths was not significant;
however, a test of homogenity of proportion of different species was
significant.

In order to determine the selectivity of flag gill nets, the relative
composition of the flag gill net catches was compared to estimates of
the relative composition of the fish population made by rotenone poison
ing. Commercial fish and other fish were much more relatively abundant
in the flag gill net samples. Game fish were considerably more relatively
abundant in the samples taken by rotenone poisoning. This shows tha.t
the flag gill nets are highly selective for certain kinds of fish, i.e., if the
rotenone sampling data are considered non-selective. The other pos
sibility is that both types of gear are selective for different kinds of fish.
Undoubtedly this is true to some extent.

Many of the sport fishermen believe that commercial fishing on Lake
Bistineau is detrimental to sport fishing. Because of this, attempts have
been made to close Lake Bistineau to all commercial fishing.

Under some conditions, a reduction in the abundance of non-game
species can be beneficial to sport fishing. However, for the removal of
non-game fish from a lake to have any chance of affecting the abundance
of game fish, it is necessary that the non-game species comprise a sub
stantial portion of the total population. There is no evidence that com
mercial fishes are overabundant in Lake Bistineau. I doubt that either
restricting or allowing commercial fishing on Lake Bistineau will have
much effect on the fish population. Nevertheless commercial fishing
should be aIIowed since it utilizes a resource that would otherwise be
wasted.

I would recommend a minimum legal size of 3.0 inch square mesh for
gill nets fished in Lake Bistineau. This is based on 2 considerations: (1)
the catch of game fish in the various mesh sizes and (2) characteristics
of the commercial fishery. It is believed that the catch of game fish by
flag gill nets of 3.0 inch and larger sizes would be negligible. Even
though mesh sizes smaIIer than 3.0 inches catch larger numbers of game
fish there is no evidence that such nets would be detrimental to the
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sport fishery. The commercial fishing on Lake Bistineau is directed
primarily toward buffalo fishes. Small buffalo fishes are not of much
value commercially. Mesh sizes of 3.0 inch square mesh and larger
would catch buffalo fishes mainly of a size. desired by the market.
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THE SELECTIVITY AND EFFECTIVENESS OF BAIT
AND SNAG LINES FISHED IN THE TVA

LAKES OF ALABAMA

By C. E. WHITE, JR.

Alabama Department of Conservation, Montgomery, Alabama
1961

ABSTRACT
A study of bait and snag lines was conducted in the TVA lakes of

Alabama from December, 1958, through December, 1'959, to determine
species composition of the catch, the effectiveness of bait and snag lines
for taking fish and the effectiveness of various types of bait used on
baited lines. Data were obtained by accompanying the fisherman as he
removed the fish from his lines. Bait line catches were, by weight, 92
percent catfish and 4 percent buffalo and carp. Grasshoppers were the
most effective bait used while threadfin shad were used on 47 percent of
the baited hooks. Snag line catches were, by weight, 77 percent catfish
and 21 percent buffalo and carp. Both bait and snag lines were selected
for the taking of catfish; but they were considered ineffective for the
taking of carp, buffalo and other non-game forage fish.

INTRODUCTION
An investigation to determine the selectiveness and effectiveness of

bait and snag lines were made from December, 1958, through December,
1959, in the TVA lakes of Alabama which have a surface area of 182,000
acres. The objectives of the study were to determine the species composi-
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