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Br. James Bilver
Regiocmal Direetor
818 Glenn Building
Atlanta, Geergia

Dear ¥r. Silver:

Refarsnee is made % ¥r. . A. Carter’'s ¢
report for the Okelfenckee Eefugs feor the May-d
reseived at this office on Octeder 6.

arterly bielogieal
uly period, whioh was

Ve fesl that Nr. Carter's snilysis of the fish take ea the
Okefenokes arsa ie & goed baginning for a Jdetailed investigation of
ﬁn mﬁm fisheriee predlem, whick we have previcusly requested
al oscanions receive the attemtism of fisheriss persemml
mlnhh. particularly those assigaed te your regziea. Thaila Nr.
Carter bas mada & fime sontribution amd sheuld eontinwe kis fisheries
studies and field imvestigations as they msy relate to the blelogieal
saaagensct of the area, we agres with your ossmsut that we sheuld
dvew ea persomne) speeializing in fieheries work fer assistanee amd 4
adviee in eorganising snd carrying out the fisheries inwestigatien ea
Okefoniskes ond in evaluating the "data obtained, Irmemuoh as the age &
ond grewth gtudies whioch lNr. Carter indieated be intended te earry eut
portain to fisheries research, his work program in this eernwetion
sheuld be eutlined amd submitted for appreval, in sscordanee with the
Serns of A.F,0. Yemorandum Wo. 334.

o Carter's resoanmintions for prohidbiting fishing during the
am scasen of Lrean &nd alee the establishment ef rearing peele
dthm the refuge proper will be given full esnsideratien upen Mr.
lyer's return from the fisld.

Simsersly yours,

‘Q ‘c- M
Asting Chief
Division of Wildiife Refuges
REG/MAB
L3

41
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LETTER OF TRAISMITTAL

Regional Director
Glenn Building
Atlanta, Georgia

Dear Mr. Silver:

Transmitted herewith are two copies of my quarterly report
of biological investigations.

This is not the report which I intended to submit at this
time. When it became apparent that more time would be needed for
the other report, I turned to this work, which I started last winter,
on the fisheries of Okefenokeo.

I realize that some of my interpretations of the data pre-
sented are open to question. For example, someone will probably
think my conclusions on black bass are untenable, and based upon
erroneous interpretation of the facts, Since we have no way of know-
ing how many fishermen are primarily fishing for bass, I can do ncth-
ing about evaluating that factor. As I state in the report, I am
drawing no fine distinctions. I am seeking merely to discover trends,®
The report covers the Ckefenokee fishery as I see it today,

I have made certain recommendations in this report. All
these, however, are decidedly secondary to the recommendation made
in my report dated February 8, 1941, adoption of which, I believe,
would go far in fish restoration in Okefenokee Swamp.

Very truly yours,

Refuge Biologist,

Okefenokee National Wildlife Refuge,
August 7, 1941,



A PRELININARY COLIMUNICATION

OoN
THE FISIERIES OF OKEFENOKEE

One of the purposes of our work on the aquatic envi-
ronments of Qkefenockee is the achievement of an understanding of
the fisheries biology of the area, We must know how to handle
populations of game and food fishes in order to afford sport and
food at a more or less constant level, We seek to achieve that

sustained yield which is the objective of all management,

Orgenization of the Work

The purposes mentioned above can only be reached through
a tremendous volume of work. In order to guard against waste of
time and effort, I have organized my work along cerbtain broad linesg
and have arranged to refer to specialists in wvarious fields special
problems requirtng museum or library facilities not available at
this station.

For example, a cooperative arrangement, approved by lir.
Salyer, has been set up between Dr, Carl Hubbs, of the University
of Michigan.ﬁuseum of Zoology, and myself, whereby Dr. Hubbs will
identify all specimens collected in Okefenokee, Dr, Huhbs will
divide the collection into three parts. One will go tb the United
States National Museum, Another will remain on deposit in the Uni-

versity of Michigan Museum of Zoology. The third portion will be
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returned to the Okefenokee laboratory, where it will serve

as

a reference collection for future work. Dr. Hubbs end I have

settled these details and the collection of specimens has begun.

It is possible that this collaboration may lead to the publica-

tion of a paper on the fishes of the Okefenokes,

When a larger number of fishermen come to Okefenokee

this fall, at the time when most of the bass are taken, I plan to

begin the accumulation of data for a study of the age and rate of

grovth of the Okefenokee Black Bass. Length and weight can be

recorded and a few scales taken from each fish, and the laboratory

work and tabulation of data can be done at night or during

stormy

weather, Thus by taking adventage of every opportunity to gather

data, we will make steady progress on our Cisheries studies,

Such investigations as these, however,'are simply studies

of the end products themselves. If the aquatic ecology of Qkefenokee

is ever to be understood, it must be learned in terms of the chemitval,

physical, and biological characheristics of the environment,

taken at some future time,

o

logical program has been di;;yssed with Mr, Salyer, and ma
0 4
v

fur

A limno-

be unders

oastoldle

o Sy

{ -
Meanwhile, what is the condition of the Qkefenokee fishery? @%GL

Can we let Nature run her course while we study? Or, must some form

of regulation and management be instituted for the benefit

of the

fish feuna? By a study of all available information, begun in INovem-

ber 1940, this report secks to answer these questions,

I present my data, conclusions, and recommendations in that

order.,



Source of Data
The information upon which this first report on fish~

eries is based is contained in the official files as a series of
monthly statements covering the number of fish taken, the number
of fishermen, and the number of visitors to the Refuge. The series
of reports was started in June, 1938,

These reports sumearize the tale of fish in five groups,
which include psrhaps nine species of fish,

The term bass refers to the southern large-mouth bess,

Huro salmoides,

The term perch includes the smaller Centrarchidae, or
gunfishes, of which there are seven or more in Okefenokee. The
definition of these species is being studied and will be reported
subsequentlys. Of those taken as pan-fish and reported as perch,
there are at least three and perhaps four species, When Dr, Hubbs
furnishes us the zoological equivalents for the Okefenokee names
"warmouth, blue bream, thin-gizzard, and stumpknocker," this group
will be moré accurately defined,

The term jack covers two species; Esox reticulatus and E,

americanus. Similarity of habits makes this grouping acceptable for

.

this study.

The term catfish also covers two species; Amieurus natalis

and A, erebennus, according to present understanding,.

-

The term mudfish indicates only one species, Amia calva,




A few comments on the wvelue of the figures contained in
this report are in order.

Fine distinctions and conclusions based thereon cannot be
developed., While the figures undoubtedly indicate scmething of the
relative abundance of the various species involved, it is impossible
to use the data given as a representative sample of Okefenokee fishes.
Most of the catfish taken, for example, are caught on trot-lines, a
method of fishing which will not yield black bass. Catfish are not

taken on artificial lures, and cannot be compared with bass. Occa-

sionally some bit of deta offers a fascinating conclusion, but careful

consideration soon shows sugh conclusions to be scientifically unsound.

These have been discarded in this summary of the study.

Methods of Study

Two methods were used in analyzing the data secured from
the monthly refuge reports. The first was a simple examinatkon of
the figures themselves. The second was a reduction of the figures
to a mathematical fraction representing the number of fish per creel.
These fractions were then plotted on rectilinear coordinates as a means
of discovering trends. Fractions which appear in Table I were origin-
ally run off to the fifth decimal, and the third digit read in terms
of the fourth and fifth; e. ge, 1.63588 was read 1.636 and 1.63523
was read as 1.635., Any discrepancies in the factors will be found
in the third digit of the fraction and are therefore negligible.
Since the purpose of the study was discovery of trends rather than
minute correlations, I dispensed with the cumbersome fifth-dscimﬁl

fractions,
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Numerical Analysis

Upon examination of the totals in fish and time, it
might be concluded that the Okefenokee fishery is in thriving
condition. To report that 162, 675 fish were taken in 34 months
for an average of 4,784 fish per month sounds like a bid for the
headlines. Such an average, if sustained, were a satisfactory yfeld
from any fresh-water area.

But! the average is purely a mathematical figure. It ex-
ists, but it is su far at variance with the real picture as to be
entirely meaningless. Its only function is to provide what turned
out to be an index as to the one-sidedness of fisheries yield in
Okefenokee .

Examine the facts,

In one month, June, 1838, out of a total of 162,675 fish,
62,447 fish were taken. This means that in 2.94% of the total time,
38,3% of the entire catch was taken.

July 1938, and June 1940 were other months of high take.
They total 46,074 fish. These figures, added to those for June 1938,
bring the three-month total to 108,521 fish.

In.B.SZ% of total time, 66.7% of the total catch was taken.

Sustained yield?

Four other.months show catches above the mathematical aver-
age. These were September 1938, June 1238, July 1940, and June 1941.
The total for these four months was 25,024 fish. Thus for the months

of above-average catches, 133,545 fish were taken.



This means simply that 82.1% of the catch was taken

in 20.58% of the total time,

In the remaining 27 months, 28,955 fish were taken,
or 17.9% of the catch in 79.42% of the time,

In plain words, this means one-fifth of the catch in
four-fifths of the time on one side of the mathematical average,
and four-fifths of the catch in one-fifth of the time on the other.
My statement that the mathematical average was meaningless emcept

as an index to the one-sidedness of the yield may now be signed

QED

We can learn something interesting from an examination
of the frequency and distribution of months by take. This infor-
mation is summarized herewith in Table II. Particular attention
should be given periods of minimum take.

Table II
Total Catbh No. of Months,

0~ 999 i
1000--1999
2000--2999
3000~=3999
4000--4999
5000~--5999
6000--6999
7000=-and over

(Mathematical average 4784)

R O i

The question next arises as to how much of this is due to
the seasonal factor, or the willingness, so to speal of the fish to
bite? An answer has been sought by projecting the figures of Table II

on a graph (Figure I) If we use the mathematical average to divide



il

the months of high and low yield, we find that months above the
average are distributed with the following frequency:

June 4

July 2

September 1

It will be shown later in this report that figures for the
average take are so heavily weighted by figures for the catech of perch
as to make the ontire average curve reflect primarily the take of
perche

Another June must not and will not be allowed to pass with-
out examination of extensive series of the various sunfishes to deter=
mine whether that month actually represents the peak of spawning as well
as the peak of the catche If such should be the case, we will find our=-
selves in the position of having permitted wholesale violation of the
cardinal principle of management - protection of breeding stock at the
time of breeding. I am assured by Patrolman Gay and Guide Roddenberry
thet June is the month when perch are in roe.

It is proverbial in rural Georgia that the "perch bite their
best when they are over their beds." This reflects, incidentally, the
average level of conservation thought in Georgia,

This hypothesis = as yet it is nothing more - may be only
partially corrects I have evidence that the stage of water in Okefenokee

may be a factor worthy of evaluation. See graph, Figure II.
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Little information can be gleaned from & study of numerical
data by the graphs they would produce, Plotting figures from zero to
58,009 perch would require such spacings as to throw the lower values
out of sight., This was overcome by reducing the gross figures to fac-
tors for the preliminary study. This method produced satisfactory units
for plotting, but the maze produced by six curves on one sheet was more
confusing than enlightening, The final result was separation into three
graphs, Figures III, IV, and V.

Figure III shows the average curve for all species, and the
curve for perch, plotted on the same values, In this figure, note the
high parallolism of the two curves, which indicates the extent to which
the general average is weighted by this single group.

Figure IV shows the average curve and the curves for catfish
and mudfish, Figure V shows the average curve and the curves for jack
and bass. In order to portray more clearly the fluctuations of the
species curves, they have been plotted on values x5 their actual values
on the average curve. Unity on the species curve corresponds to 5 on
the average curve; therefore a reading of 0.5 as at present plotted
for the species has an actual wvalue of 0,1 in terms of the average curve,
and a reading of 2.0 has an actual value of O.4. This vertical exaggera-
tion must be kept in mind in reading the curves, At first glance the
graphs present the anomolous picture of components exceeding the average
in value,

The graphs tell their own story. To expand this compact in-

formation in narrative form would waste time in both writing and reading.




A few pertinent remarks of a general nature may well be in-
cluded., It will be observed that the seasonal fluctuation in the
take of catfish and mudfish move toward maxime and minima in feirly
close agreement with the general curve, Trends of the average for all
species and for catfish and mudfish have at least a semblance of har-
mony, in the maine

Figure IV reveals a similarity of seasonal behavior in jack
and béss. It also shows that this behavior is inverse to that of perch
as reflected in the average curve. The species curves tend to reach
their maxima in late fall and winter months, as contrasted with June
and July for the small sunfishes.

Finaelly, we may appraise our fishery on the basis of rela-
tive ratings of the components of the total catch, In descending order

of sbundance, these are as follows:

Species or Group Fish per Creel Number Taken
Perch 8.406 123,384
Catfish 1.307 195 LOT
Mudfish » 766 11,250
Jack «331 i 4,870
Bass ' w0 3,974

All species 11.080 162,675

These figures indicate a serious condition insofar as the
welfare of our black bass is concerned. Our most prized game fish

runs & poor third to the mudfish and an even poorer fourth to the catfish,
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Perch are in a class by themselves, of course, We have had

gso far, record months of perch fishing - and will continue to have as ng

long as the month of June remeins open season and the population can

stand such reduction of breeding fish, There is an end-point to this,
low long it will take to reach that end-point cannot be estimated on
present information.

Without knowing reletive population densities of our species
under more or less normal conditions ( and without attempting to evaluate
or determine just what the "normal" actually is,) we cannot say whether
the proportions staeted above are significant. From the fishermen's

viewpoint, they are most significant,

From the practical standpoint of refuge administration they
!I
are also significant, They indicate that we have a pan-fish refuge Yi;)’ e
\* ‘
t
rather than a black-bass area, They indicate that, aside from perch, Q,j ‘?’%&

o

=

we have almost no fishing at all, and that in the four groups other tha
perch, the most desirable species is a pathetic last in standing. Those
of us who have caught bass in Okefenokee for several winters are likely
to be shocked by the facts, Uiany of our visitors, coming here for the
first time, inquire eagerly about the bass fishing, having heard tales
of its excellence, The bass fishing, relatively speaking, is all but
non-existent.

So much for the data,
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Conclusions.

The available facts point quite clearly to seven conclusions.

1, The small sunfishes taken from Okefenokee outnumber the
other species in the ratio of about 4:l.

2. The take of black bass as compared with the total take is
approximately 0.27:10.80, or 2.4% of the total. There are 41 times as
many fish of all types taken as there are bass,

3« The peak months of the take of sunfish coincide with the
peak months of spawning (Patrolmen Gay and Guide Roddenberry state
that more sunfish are taken with roe in June and July than in other
months, but this will be comfirmed by examination).

4, The peak months of the take of black bass are winter
months, so it appears that little damage is done the spawning fish,
though spawning usually begins before the Georgia closed season,

5, There is a correlation, but not a particularly close one,
between rainfall maxima and months of highest catch.

6 More study is needed on the physical, chemical, and
biological factors of Okefenokee aquatic environments.

7e¢ Some specific changes in regulations on fishing are needed,

Recommendations.

Qur preﬁent creel limits, based upon those established by

Georgia law, appear to be entirely £00 high, We permit a take of not

more than 15 black bass, nor more than 35 in the aggregate of all kinds.



Mudfish are not considered geme fish, but by inference, are included
in the aggregate,.

To reduce this limit will undoubtedly arouse antagonism,
but the Service has already demonstrated to the nation that it is in
business for the benefit of wildlife as an immediate objective, and
for the benefit of the sportsmen as a secondary, long-term objective,
I therefore recommend & reduction in creel limits to & maximum of five
bass and twenty of all kinds,

Further, I recommend that mudfish be specifically excluded
from the game list, and creel limits. MNeny are now taken, killed, and
thrown away, so that they are not regularly included in creel reports

- a fact, incidentally, which is probably reflected in our figures.

I cannot quote figures to support my belief that the mudfish is de-
trimental to the bass, but it has been my experience in fishing for

bass that waters in which mudfish have gained dominance are never good
bass waters. I realize that I am putting myself in position for thorough
criticism, but I do so in the hope that I will actually receive such
criticism from someone qualified to give it. My conclusion and re-
commendation on mudfish may not be tenable, If not, I shall be the

first to admit their falsity upon proof. My basic assumption is that
we should develop a first rate bass area, '

As to seasons, I am tentatively recommending closing the
month of June as well as the preceding six weeks prescribed by Georgia

law, in the interest of protection for spawning sunfishes, Here, too,
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I realize that I am open to criticism. I freely admit that I know
nothing of the possible effect of a dense population of sunfishes
upon & bass population, if there be such an effect., llere is still
another field for investigation, However, it doos seem to me that
such & move might be seriously considered.

Since restrictive measures are almost never completely
effective in achieving a menagement objective, I am prepared to offer
a suggestion for a positive measure.

It is ‘herewith proposed that a series of fish rearing pools
be constructed on the refuge, in which black bass can be brought to an
advanced fingerling stage, and some number to yearlings, before libera-
tion in Okefenokee waters,

‘Such pools could easily be built in the canal basin between
the guide's cabin and the Trail Ridge truck trail., These ponds would
extend for almost half a mile, and should give us more than one acre
of water surface, They would be rectangular in shape, measuring 200
x 25 feet, Ten such pools could be placed in the stretch of canal just
described, providing 50,000 square feet of water surface,

The first requisite for fish rearing pools is a water supply.
The canal basih in question is full of springs, one rather 1afgo, and
several smaller ones at convenient intervals., The water flow has not
been measured, but it appears to be rather constant and will probably

improve when basins are cleared out.
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To provide & flow there is sufficient fall in the basin from
east to west to permit circulation of fresh water through the pools.

Furthermore, the water is naturally productive, I have seen
black bass fingerlings, from April spawn, reach four inches in August,

in the basin for the proposed pools.

It would involve some expense to make these pools snake,-turtle-,

and heron-proof, The first two purposes could be achieved by a hardware-
cloth fence, set in a lean concrete grout. Such an installation is so
durable as to be practically permenent., Protection against herons could
be secured by the use of salvaged salmon nets, hung over number 9 wire
strung crosswise to the pools at ten-foot intervals., Such nets, if

cared for, would last two and perhaps three years.

Three of the ten pools could be devoted to propagation of
top minnows, Gambusia patruellis, for use as forage fish in the other
pools. The fecundity of Gambusie is well known. I know from personal
experience how the top-minnows are relished by small bass,

Construction of rearing pools and stocking of Okefenokee with
fingerling and yearling bass need not be done to the exclusion of stock=-
ing with fry. Rather, it should be & measure to bolster stock&ng with
fry. After a year of critical consideration of Okefenokee's bass, I
am thoroughly convinced of the need for a sound and adequate bass plant-

ing progranm,
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Summary

l. The Okefenokee fishery is in a serious condition.

2. The maxima of catches reflect maxima of catches of small
sunfishes primarily, and seem to coincide with the months of spawning
of these species,

3e The black bass, first in public appreciation, comprises
only 2.4% of the total number of fish teken,

4, The mudfish, which I think (at present) is detrimental
to the bass population, is dominant over the black bass today,

5. DReduction in bass and aggregate creel limits is deemed
advisable, as a step toward conserving a breeding stock of bass.

6e Explicit exclusion of mudfish from aggregate creels is
recommended,

7« Closing the Refupge to fishing in June is re;ommended in
the light of paragraph (2) above,

8. An adequate stocking program, including the construction
of fish rearing pools for the production of fingerlings and yearlings,

is urged for large-mouth black bass,
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