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The endowment by nature

Iowa was bountifully endowed by nnture with fish life. Sturgeon, buffalo,
catfish, plke, plokerel, bass, bluegills, and dozens of other speclee inhebited
its boundary waters, two major branches of the greatest river of the Horth
American continent. The many grsclal lakes which bseutified the preirie of north-
central Jowa carried their quots of aquatic 1ife. A score of small to large
rivers which contribute their waters to the two great boundary rivers also swarmed
with fish 1ife: a major element in the support of the Indian and the whige
pioneer. Norll qghe deep loess areas, over at least half the area of the stste,
these streams provided very satisfactory conditions for thelr large vopulestion
of that regzal fish, the small-mouth bass. And the brook trout, its rival to the
claim of being the leading game fish of American streams, was native to the
limpid, spring-fed streams of the northeasterm corner of the state.

The destruction of aguatic 1ife

Iowans, like their brothers in other states, have procesded with reckless
shandon in the destruction of this endowment.in aqustic life.

1., lLekes and permanent marshes have been drained in large nunber, commletely
destroying their fish life.

2. Hundreds of miles of beautiful creek and river course, well adapted to
the fsedingz and protection of an sbundant fish life in their lateral bayocus, bends,

holes and coverts, have been 2ll but ruined by ditchinz. The canalization of

the Mississippl, on a large scale, sppears to be eimilarly scting, to the detri-
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ment of its important fish resources.

3. All the streams of the siate, unditched as well as ditched, have been
made over into a less satisfuctory fish environment by the excesa gilt whigh
has been wastefully allowed to drain off the land. Through the loess ares the
streams have become choked with mud, while in the northeastern part of the state
the originally excellent streams have in large part become loaded with sand,
which has fllled up the deep holes, where the bass or trout had previcusly
resided, and ‘has covered over the rich food-producing bottom with a layer of
ahi fting sandia real agquatic desert. Such waters are gradually being made unfit
for the better kinds of fishes., The Miesizsaippl and Missouri rivers are being
especially affected, in a harmful way, by =ilting. The lakes too are suffering,
especially artificial lakes in the stream. courses, where by mason of the
tlackened water, the =il is deposited very fasty

4, The scores of dams which have been built on many of the major and minor
rivers, cresks snd brooks, unprovided with any really effteient fish passes,
have further contributed to the decimation of fish 1life in the state. The migratory
fish have tieen prevented from reaching thelr spawning grounds, and their young
have been restrained from their natural downstream migration, which may be of
equal importance. Keokuk Dam in the Wississippi River is apparently leading to
the complete extinetion above it of paddlefish, skipjacks and perhaps other
species.

5. The floocding of Iowa streams, which appears to be on the Increase, has
a disastrous effect in the fishes directly and also indirectly, through the des-

truetion of the food organisms,

6. As through not content with the destruction of the feeding grounds and

the coverts which sustain the fish life of the streama, man convenlently pours

into the strsams, within the state and along its boundaries, the waste products
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of his 1ife and his industries. Thus the aquatic life is often smothered, for
sewage consumes the life-giving oxygen. %he waters are filled with dangerous
bacteris. The streams in extreme pollution become laden with unsightly trash

and foul sludge, so that their visual as well as olfactory charm is lost. (reat

recreational interests are ruined or endangered. Property values are destroyed
or at least zreatly lowered, and esthetic values of no less real though not =o
readily computable human importance are wived out.

7. Soil erosion and pollution, together or separately, have bdrought such
an incresse in the fertility of eeﬂain Yowa lakes as to place them in a condi-
tion of biolozical instability. They may for a period be extremely productive
of fish life, but ai'e apt to become unbalenced, especially in the production
of the obnomlous alzae. Overdevelopment of these algae often leads to whole-
sale fish mortality and to odor misance.

8. The depletion of Iowa's fish stock has been aided by unwise snd inef-
fective management of this rescurce. Violations of the fishing laws have been
comuon., Unwise laws have been enacted. Some undesireble species of fish have
been introduced. Fish emlture has not been sufficlently and properly developed
along certain lines, Politics have too often been allowed to dictate the fish
policies and pré.ctiees of the state. Those intrusted with the administration
0f the state flsheries have not always been of the sblest sort. In the face of
the most serious, difficult and pressing prohlems stending in the way of real
Pish development, Iowa has not seen fit to meke fall or proper use of technical
asslatance.

These are blunt and hard critieisms, but we are convinced true ones.

Ryery abuse cited has occurred in other ststee. Blame can not be specifically

placed on lowa. But the fact thst these administrative abuses sre not peculiar
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to Towa is no arzument or excuse for Iowa to avoid their correction within her
o borders. JIowa hes already taken vigorous, well-meant and often effective
steps to reduce or eliminate these abuses. RFut this eircumstsnee should not be
allowsd to engender such a feeling of confidence and sccomplishment as to prevent
mich needed further improvements in the management of fish resourees of the state.

9, The cltizens of Jowa as a whole, excepting an agtive and relstively large
group of conservstion.minded individuals, have not been educated as soundly or
extensively as they should have been on conservstion and natural history matters.
For instance I found one group which had been rather effectively bringing pressure
to bear on the state for the construction of a local fish hatchery, om the delusion
that the hatchery would be a place where they could g0 to eatch fish. Such

ignorance 12 a great hindrance to sound fish conservation and development,

In these ebuses of their agquatic resourges, Iowans have of eourse not heen
sinners alone. To a greater or less degree there has beem s destruction of theee
resources in all states. Put correlated with the extensive agricultural 3evelop-
ment of Iowe, there has been a relatively very large amount of draining, ditching
and silting of the original waters. Damming, flooding and polluting of streams
have also been extensive in the state. The overshadowing importance of sgriculture
has until recently retarded the development of conservation idesls and comselousness
among the people of the state. The prodblems imvolved in the conservation of Iowa's
fish supply are not local ones, but they are particularly pressing and difficult
in this stata.

Compatability of humsn gnd fish interests
It does not follow that humsn 1ife, in its present abuniance, astivity and

complexity, is incompatible with the conservation and development of aquatie life.
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If a reasanable share of the very power and energy and wealth znd intelligenece
vhich has led to the destruction of fish 11fe of Iowa can be dlverted intc the
eonserving of the atuntic resources; these may be saved from further depletion,
Passlng beyond thig limited goal of conservation, we may with confidence plan
to increase the supply of fish 1ife back to the primeval shundsnce which pionsers
enjoyed, and bsyond that to sn abundanee surpsessing anything which the Imdian

evay saw,

Such an increase in the fish supply of the stste can be accomplished even
in the face of an inecreasing human population, with the attendant inerease in
the utilization of the amuatic rescurces.

1. Many of those lskes which have been unwisely draingd may be restored to
something approaching their former levels snd richness, lesding %o a restoration
in rnumbers of fish as well as other wild life.

2. Ditched streams, whers aompétible with agriculture, way be allowed to
return to thelr original meandering course, and this return may be accelerated
by introdueing barriers to the dresm flow, Thus the milesge and area of
habitable water may be inereased, and stream side bayous will be reestadlished.
;when resevoirs and lskes are constructed in the stresm courses, and the watersheds
reforested or otherwise treated to prévent excessive runoff, there ﬂll be less
flooding in the streams, less need for ditching and a better opportunity for
allowing the streame to revert to their formsr vroductive conditiom.

3, The silting nuissmee can be alleviated by erosion control, either directly
for this end in itself, or indireetly by alterring sgricultural methods so as to

leave the soil on the fields instead of the stream bottoms.

4, The damming of the streams can be turmed into benefit instesd of harm,

primarily because the damming in itself greatly increases the water volume avail-

sgble for fish, Progress is being made in developing really effective flshways.
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Ponding streass algo advances erosion control, mmd helps to prevent excezsive
flooding.

f5. Thiz flooding of the streams can be reduced, by tresting the land to
reduce the runoff, and by Gamming the streams and intelligently operating the
gates of the dams s0 as to ingrease storage capaelty. The stream flov can be
rendered moh wore uni form than it 15 at present, to the diztinet benefit of
the fish life. |

6. The pollution evil gertainly can de eliminated from Iowa waters. By
proper sewage treatment, the oxygen-consuming capaelty of the wastes can be so
redused, thet none of the streams of the state will be robbed of the life-ziving
trace of oxyzen wshich 1s soluble in water. This oan be done without removing
the nitrogen, phozphorus, potaselum, smd other elementz conducive to plant
growth, which occur in the sewage. '('he“efertinzing gﬁbstanoas, other conditions
being satisfactory, way make a - stream far more profuctive of fish life tham it
originally wase.

7. The excessive fertility of certain Iowa lakes should be regerded as a
tlessing, becsuse investigation mast eventually leed to dependable methods of
econtrolling the algel milsances which often result. The high f_‘artﬂity can
then be directed by proper management methode inte fish production, and can
be prevented from cansing excessive growths of obnoxious al.gae.

8. Certainly an improvement in the management of lowa's fish resources is
possible, and in order. A larger, better organigzed and mwore competent force
of wardens can be bullt up to prevent the depletion of the fish stock by illegsal
methode. This ecan be done not only through arrests, but through édmcaticm.
both by the logal wardens agnd by the central office. The fish laws of the

st ate can be recodified sad imoroved, in the light of the best technicsel advice

avallsble, snd in full consideration of the sportsman's interests and of the
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practicebllity of enforcement. Those species of fish which have been unwisely
introduced, such as the carp in certain lakes, ean be held in check if not
eliminated. The. further spread of undesirable fish, such as the dwarf orange.
spotted sunfish taken in the fish rescune work, esn be mach recéuced 1f not
eliminated. PFlsh cultural practices can be mﬂher improved, so as to control
diseaszes in the hatchery stocks, to incresse the output of the hatcheries, to
ineresse the muwber of hatcheries =znd varticularly of rearing stations and to
extend flsheulture into new fields, such as the large-seale production of small.
mouth base fingerlings. By proper 1eglslatlon. by the contimual vigilance of
true conservationists, by education and by the suppression of local snd selfish
interests when these confliet with the gemeral welfare, polities can be prevented
from dietating the fish policies and practices of the state. By incresses in
salaries; by the careful selection of mens by the temire in office of those who
have demonstrated smd fitness mnd sincerity and by the elimination of the less
competent offielals; by increases in the staff, snd by the elimination of excessive
routine from the duties of the higher offieclals, a more commetent and more ef-
fective force can be bullt up, to administer the fishes of the state. Fighlly,
technical help of the beat availabls sort can De engaged and utilized much more
extensively than at present, ani on a more thorough snd contimmal basis.

To eonelude: It is wholly poseible to conserve and even ﬁo incresse the fieh
supply of Iowa, in the very face of an expanding population and of an increasing
drain of this resource. This hapéy f{deal csm not be realigzed through any waving
of the magle wandd of sclence: nor through wholesome sentiment or well wiching;
nor through the preaching of conservation; not even through dlligent surveys
and thoughtfully drewn up vlans for the future. All these forces are needed and

w11l help. The real task and responsibility must rest on sincere and able fishery
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administrators, aided by and utilizing the conclusgions of scund technical investi-
gation.

9. The gensral ignorance of fish conservation, and of the notural history whiech
1lies behind the conservition amd upbuilding of our fish zupply, can be diepelled by
education. This can be accomplished in part by employing an able field foree amd
by properly instructing them, and dy creating a more active sducation divizion in
the central offise. Put the real place where this ignorance and lethargy whiech
bleck the progress of fish consevvation in Jowa must be attacked is on school front,
The coming gensration mist not only keep slive the splemdid conservation spirit
now engendered in Yowa, but must expand this, with united opinion demanding real
conservation. A thorough edueation of the youth of Iowa in the natursl history of
fiches, and in the methods and ideals of concerving and upbuilding the fish =upply,
is absolutely negessary for the fulfillment of this tuenty—five year plan, and for
the atiainment of it= objectivet the incraase of the fish mupply of the state to

Thus only <an beveolzed #he
a quantity surpassing that knmown to the early ploneers. oaly—thas—can—the bold
vision of an enlizhtened and idealistic group of lowa eonservationiests, the modern
ploneers who have fathered the tweniy-five year plan, be-realised.
Iish gonservation znd increase intimately
hound up with other conservstion plans

It is very obvious that plane for conserving sznd upbullding the fish supply of
the state are intimately bound up with other items in the conzervation plan. Res-
toration of lakes, decresse in ditching, eontrol of erosion and silting, comstruection
of artificial) lakes, flood deecrease, pollution control, algal control in lakes,
imnrovement and extension of the conservation administration and conservation educa-
tion—all are related to gsme increase, and to the gemeral bullding up of recreational
intereste and valies. PFish problems and fish conservation plans should never be

th*oug;tqf alone. They are an integral part of the gemeral comservationm problems of

the state, and of the twenty-five yesar conservation plem.
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~Methods for the increase of Jomals fish suonly
The program being proposed for the upbullding of the fish supply of lowa, while

radieal in a way, does not involve the casting nside of smy of the axisting means

.of fish conservation and development., It recognizes the need for smd—involves prow

Tgarps -
tection of any lawless or uninformed elements which unfairly mrey upon the fish

supply. It acknowledges the meed for protective, restrictive leglslation, and
ealls for the obtaining and'caordinating of data which will make euch laws sounder
and more effoctive.

Az a basis for sound fish laws for Iowa, I recommend that the statle ;sponsor.
natural hietory invas.gigatian-s. These should bBe made and coordinated by a
technically’ comretent officlal tralned in the methods of modern fisheries remearch
snd by asslstants, and by institutes or fellowships ot one or more of the eﬁllegeg

or universities of the state. Points in obvious need of investigstion ineclude:

(1) The rate of growth of different game fishes in varioué waters ofj the
state.

{(2) Their age and size at first spawming.

{(3) The percentage of fish maturing at each given age, welght end length.

{4) ™e usual and the extreme limits of the spawning season.

(5) The relation between catch, carrying capacity and present fish popula-
tions in various waters (to be kept under contimous observation),

{6) ™e location of natural spaming grounds in the lakes ond streams,

(7) ™he advantases of closing mursery : waters in stream and refuge areas

1'“ 1&1:95-
(8) The relation of the coarse and obmoxicus fishes to the game fishes,

(3) The effeet of variocus predaceous anmimele on the desired spesies of fish,

Even though some of these problems mmy have been thoroughly studled in other stastes,

they should be investigated carefully and at length in Iowa. Answers to these
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problems to meet the needs of legislation snd resuletion in Iowa, should be
obtained in Iowa. These anewerds are need to determine the most desirsble
size, season and bag limite; the importance and even the desirsbility of
closing refuges in jlakes and muirsery feeders to trout streams; the exaet
location of much refugse and mirseries; the removal of obnoxions fish, to the
best zenersl value; the degree of protection to be accorded the predators, etc.
No hasty survey can provide satisfastory snswers to these problems, The best
avallasble technical help muct be engnged, and held’ on these problems.
Experience has tamght us one vital lesson in fish conservationt needful
as are the erection and enforeement of sound restrictive regulatione, these
alone are gulte insufficient to hold back the flood of deplétion. Though the
levees are piled high, the floods contimue to break disastrously through. Other
measures.of control mist zo hand in hand with resulation and enforcement, 1f

we would control the torrential problem of fish depletion.

The chief additional means which has been employed to conserve and develop

the fish supply in Iowa as in other states i¢ fish culture. Developing fish

culture in Yown to = state of high efficlency and the grestest ecomomy eompatible
with an setive butlding up of the fish supply, will also dsmand extensive snd
long-contimed research. Tor these investigations, slso, the employment of

teshnical help either im the state ficheries office or in the oollege or uni-

cq”c) .r
verrtt';%. L{nes of fish cultural investigntion wnad observation in Iowa chould

includet
(1) Dlagnosis and control of diseases in hatcheries.
(2) nffective fish ecultural practices—food end feeding: degree of
erowding: kind of trou@s, raceways, ponds, ete., kind and emount of watar.
(3) location of suitsble points for the stocking of fish.

(4) Most satisf ctory time and age for planting, based on survival and

migration etudies.



(5) Methods of transporting fish, snd saitable equipment for this purpese
(the transporting units in present use do not appesr the best),

(6) Methods and loeation for plenting each size of each specles of fish Prope
agated,

(7) Effective and esonomical methods of rescue operations along the Mississippi
River. |

(8) Possible extemtion of reseue operations to other bases slong the
Missiszeippl River, ad & A 720 i Reer

(9) Imorovement in sorting of rescued fish, 20 as to svold the interior d4is.
tribution of undesirable specles, including the dwarf oranse-spotted sunfish,
which has been spread in thls way.

(10) Development of a definite stocking poliey for the state. This is a
matter of fundament al immortance. As 5 basls for=th%> for a stocking budget there
mat be contimued to a reasonable state of commleteneez a2 thoroungh FISH SURYEY of
the state. The remulting ipnventory of the lakes and streams of the state should
be kept up to date, all changes in the lakes and etreams snd in theisr ik fawma
being tabulated. This would glve a check on the suecess of plamtings and other
management practices. Conducting the state fish operations without laks and
stream surveys snd inventories, and fish budgets, is equivalent to attempting
the conduct of a2 business without any market analyses, without any inventories
end without schedules of production. Lack of competition 1s the reason wh
state fish operations have not gone bankrupt.

The fish survey ahmld%for each water, the physical and chemical
characteristions; the available food supply; the specles of fish already present
and the sbundance of each; the growth rate of the fish, in reference to population,
intensity and carrying capacity: the fishing history of the lake or stream snd

i1ts present fishing status; the specles of fish adapted to each tody of wateri
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the munber of fish of each species and age which need {0 be stocked to inereszse

or at least uphold the fish s=toek. .
ph » The success obtained in fishing over the stnte

may be deHsthnad LraP #h.e50andad TRl pontimed 5Xeel 88V Mn Towa would be a
clozer cooperstion with the work of thes U. ©. Buresn of Fisheries. In develop-
inz and holding this cooperation s technical staff should be of help.

It is obvious, and universally rscognized, that protective laws snd their
enforoement can not alone provide good fishing and uphold the fish supply. Fich
malture {including hatching, rearing, rescuing and transplanting fish stocks)
greatly aids in conserving the supply o fish in Iowa, But bya:tzhese meang gomblned,
no matter how axtensively employed or intelligently administered, Iowa can not
expect to attaln the twenty-flve yesr gosl of produeing more fish in ite lgkes and
streams than were produced in the nionesr daye. Another weapon must be brouzht
into uee to £ight azainst the ever increasing tendencles to the depletion of the
fish rescurce.

This newer means of incressing fish 1ife, s al=o zame life, im the method

of environmental control, If the lakes and streams of Iowa are to produce mors

I
fish thsn they dld in origly condition, they mast be made more sultgble for fish

1ife. Thiz iz the meaning of and the reason for envirommental control.

The more fundamental phase of environmental control of lowa legkes and stresms
lies in the correcting of the abusea by whigh the'aqmtic recscurces of the astote
have been destroyed. Thus, as already indicated, Involves the restoration of
drained lakes; allowing ditch streams to revert to nstural meadering, snd sce-
celergting this process; lessening the silting of the streams; installing fishwaya
in dame, and making best use of the impounded Watei': reducing the flood menace;
correcting the pbllution evil, but retaining as mch of the basic fertilising

material as the water receiving the sewage can utilisze to the advantage of its fish

supnly.

Beyond the mere correction of sbuves liss the comscious creationg in Jowa

lakes and streams of comditions more f.gvoraﬁie to the vrotection, zrowth and
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reproduction of fishes. This iz the contribution of the present group of fishery
workers to the csuse of fish increase. It is the hope of the future, the basis for
our belief that it 1s still poeeible to inerease the fish ocutput of the lakem and
streams beyond the primeval production.

Means of modifying the lakes and streams of the state so they will carry and
produce more fish 1ife are many. In the first place more water aan de furnithed
by damming the streams and by raising lake outlets. The dame may veary from those
trmu&rming 1ittle bdrooks into lakes of several hundred scres, down to little dams
In trout streams which increase the pool depths only a few inches., In addition to
merely supplying mofa water, other conditions can be alterred to sdd to the flsh
production. Thus cover can be added where insufficient, to funetion as better cover
on land does in the increasze of game. Where spawning grounds are lacking, they may
be provided, in the form of gravédl, slsbs, or whatever materisal 1a used for
spawmning by the zp‘;h;;;::i:;;;el;. The food supply can be increased in a mumber of
ways, for instance by increaze of the minnow life in a lske. The length of trout-
habitable water in the headwaters of Jowa stresms may be increased by »lanting

stregm-aide shade.
To make full and effective of this new method of inereasing fish nroduction,

Iowa should

(1) Zrploy teéhnlca.l help trained in modern fisheries methods;
(2) Conduct careful fish surveys amd inventories, with the purpose included

of learning for each body of water what ic lacking or deficlent for maximum fish

nrodaction:

(3) Determine how the=e deficiencles can be met;

(4) PFoceed to modify the enviromment accordingly.

By combining the beneficlal effects of sound laws and regulations, adequate-

Py enforced, with expanded and improved fish cultural operations, with the cor-

rection of the misuses to which the lakes snd streams of the state have been
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subjected, amd the conselous improvement of the lskes snd stresms to make them
better suited to the proteaction} growth and reproduction of the valued fishes,
Iowa cen, if 1t so wills, attaln the goal of inereasing its fish produection
beyond anything previously experienced.
Inventory of fish yleld

Of fundamentsl fmportsnce in the unverstanding and the manasgement of the
ficheries of any state is the keeping of an inventory. This will prove of parti-
ocular value in Iowa, in determining where and to what degree the drive to build
up the fish ztock of the state is %

An inventory of yleld is of importsncs for both the commerelal and sport
cstohes. The methods of zathering the commerical statistlies should be msde so
thorough, 90 acourate and so contimous as always to glve data on the changes in
the fish yleld, in terme of doth ca.u@g; per unit of year (intensity of fishery)
and of total catbk. 0QNooperation with the Burean of Ficheries and with boundery
states should be obtalned, to assure that comparable statistics are aveilsble for
toth =zldes of the great houndary rivers,

For the sport fishery, however desirable thle misht be, 1t i obviocusly im-
practicable, excent perhaps for certain lakes, to obtain any definite figures om the
asotusl total yileld of the fishing. It is possiblas, howsver, with the sctive co-
operation of 21l conservation officers in the stats, and of others if this be
thought expedient, to obtain records which will 1ndicgte the yleld of the fishing,
in terms of munber of fish caught per hour of fiszhing. This can bs accomplished
by an extensio¥ and s contimuation in the use of the soc-cmlled areel census system.

with proper explanations, gathering this data will allow officers to inspect
catches without engendering 11l will, and will even serve to holster up the good
will of the public toward the Fish 4£4m Department.

In applying this system, 1t 1s of importance thot each officer, or other person

trusted with the responsibility of vroperly gathering the data, interview as many

angders as possible, inepect thelr eatch and mske ocut the creel cencus eard &Bmpletglz.
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The imstructlons should always emphascime, that a card must be made out, whethaf or
not any fish has been caught, even when the angler has only beer fishing a short
time. The ;;arpose.is to gat at the real faots.
The primary value of the creel census to Iowa will be to determine (1) for each
fishing area of the state, (2) for each county, and (3) for emch lake and stream,
{a) The kinds of fish cmmght, with proportions of each, and with an estimate of
mmmber of small (11legzal) fish csught =nd returned.
(Y) The success or fallure of fish plantings.

{s) The rice or fall of the fish supply.

Lhe fishing oreas of Jowa

Az an pid to fish menagement in lowa, it ‘will prove helpful to elassify the
wataras of the state into five fishing Mstricts., Each of these aress has opt-
etanding provlems, which call for extra emphasis on one or more of the epecific
means propesed to build up the fich supply. Taoh of the sress, hovwever, shares to
some degree every one of the problems which confront the whols state.

This ares involves the Missiesippl and ¥izsouri rivers and adjacent bottom
landz, along the eastern and western margins of the state, and also such other
rivers or portions of rivers, if any, which nre ntilized for commerical fishing or
clamming.

%A survey of conditions affecting fisherles in the Upper Mississiopi River®
has been made by Dr. ¥. ¥. Ellis for the Unilted States Burean of Pisherles, and
vublished by that buresn as Flshery Qircular No. 5, September, 1931, ¥e guote and
approve Nr. Ellis’ summary and recommendations?

(1) The Keoknk Dem, just as any other permament otstructionof a moving stresm,
has produced certsin physical snd chemical changes im the river in the Lake Keokuk
dietrioct. ‘Those changes having parficular bearing on the fisherles problems aret

(a) Large lateral areas were flooded producing extenslve tracts of shallow

bsckwaters. Thes=e shallow backw-ters, as has been demonstrated by obssrvation in the
Lake Keokuk dlstriet and elsewhere, supplied large gmeontities of plankton and other

fish food, provided sparming grounds, and were svallsble as refuges for young fish,
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Consequently, while these areas were in existence and wer€& properly umaintained, zsme
figh of several species increased im Lake Keokuk district. ‘These latersl areas of
shallow water were, however, reclaimed from time to time for agricultural purposes
snd as a result the breeding grounds mnd refuges for young Tizh were greatly
reduced. At the precent time-~that iz, the 1930 survey—Lake Keoluk proper as the
result of the reclajmation of these lateral arese and of shore construction is
practically without a littoral =zone in which game fish ean spawn and in which young
fish may develop.

(b)The current of the river has been materially slomed follow ingz the impounding
of a large volums of water behind the Keokuk Dam. This slowlng of the current has
made possible a rapid and extensive silting-in of the lseke Keokuk Basin which has
resulted in completely changing the bottom fmina of the former river bed., As this
silt concists of erosiom material mixzed with incompletely decomposed organic waste,
the bottom fauna in Lake Keokuk has beenm reduced to thote forms capsble of withe
standing low oxygen and tolerant of the various conditions attendant upon the de-
composition of organic waste. This 21lting in hss, therefore, limited fizh fmna
of Lake Keokuk lergely to those species capsble of utdlizing for food those organisms
living in cuch a eilt environment, OConseequently, carp, buffalo, and catfish were
the dominant fish found in Lake Eeoluk. This silting in nleo hae eliminsted almost
completely the commerical muzsel population of the Lske Keokuk district. 7This siltinge
in with a mixture of erosion silt and organlc waste becomes a serious Foctor since
sach e wixture has a high oxygen demand. YIn the 1930 survey distinet dlfferences
were found in the discolved oxygen content of Lake Xeokuk snd the river both sbhove
and below the dam in midsummer, snd 1t has been shown by obmervations on other hodles
of water, notsbly Lake Pepin, that the dizsolved oxyzen 1n water shove such a silted-
in botiom decreazes to a point critical for the maintenance of life during the winter
months when the surface of tha body of water ic frozen over, :

{c¢) The depth of the water has been increased to over 15 feet for b or 5§ miles
above the dam. This volume of deep water vroduces a more acute oxyzen demmnd and
mechanically restricts the purifisation of ths silt vhich has zettled to the bottom.

£2) Wing dams hoth in the Lake Keolmk diztriet and elvewhere along the river
have produced the same general set of conditions as regsrds the silting.in of the
bottom, except that the wing dams occupy relatively shallow water. The silting-in
back of wing dams prezents, however, a less soute situstion to thoee snimals
capsble of moving about as other portions of the river near by are avallsble sand the
decomposition products are swept away more readily f‘muﬁ behind wing dams by the
adjoining river currents, The mussel population has edffered particularly, however,
from the construction of wing dams becense these anis@l@ do not wove repidly and
are more or less reatricted to particular hsbitefs

(3) Large musbers of game fish, both youmg snd old, were found in the river in
the Wabssha district. This dlstrict has armple laterzl dackwaters »nroducing quantities
of plankton and wupplying refuges for young fish, Consequently,the detrimental
effects of silting-in were not so notigeable in the Wabasha district as in the Iake
Eeokuk distriets. Studies on the mussel population, however, showed that =ilting-
in 1¢ a serious factor even in the Wabasha district.

(4) The conditions in Lake Pepin, a natural body of impounded river water, were
very similar to those in lake Kecluk as regards silting-in chsragter of bottom,
oxygen, snd the physicochemical factors of the enviromment, In Ieke Pepln, however,
ereas 0f shallow wdter contalning weeds, producing large quantities of planktonm,
and supplying suitable spawning grounds and refuges for young fish are to be found,
resulting in a more stundant fish fauna, in general richer in gams fish in Lake

4 epin, than {n Lake Keoluk.
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(5) Summarizing 211 of the avallable data from the survey it is evident that
from the siamdpoint of fisherles problems the fixed-level dams have many advantasges
over arrangement allowing sudden chanzes in the water level of the river. As has
been demonstrated in the Lake Zeolmk district a fixed.level dam will flood sufficient
lateral land to provide desirsble shsllow water areas producing muantities of fieh
food walntaining large mirbers of young fishes, If the water level be suddenly
changed these shallow areas will suffer first. Both the forms producing fish food
and large munbers of young fishes will ba destroyed 1f the change in water level be
made during the summer, losses which cam not be replaced Ruring thaefsesson. It is
recommended, therefore, that in the viecinity of the fixed-level dame suitsble pore
tions of these latersl flooded areas be maintained as fish refuges. This nrocedure
will avoid the complications arlsing from the withdrawal of these areans for other
purposes, ss has happened in the vieinity of Dallas City, I1l., to the detriment
of the ficheries interests. It is recognized, however, that question may be ralsed
at once as to the relative valne of these arems for agrieultural nurposes e agalnat
their value for fisheries rurposes.

{6) The outstanding factor producing changes in the Mississippl River fanna seems
to be that of erbsbon silt. It must be borne in mind, of sourge, that with the
increasing accesaibidity of the varlous parts of the river fishing has increased
tremendously and also that with the increasing value placed on the mussel shells,
shellingz has been greatly stimlated. Az a result many more fish and many more
shells have been taken from the river during the past few years than formerly, but
aside from the factor of overfishing and overshelling, ergsion =211t becomee a serious
matter in the river. Soll experts of the Department of Agrieultum have chown
recently that the silt now carried by the Mississippi Riveér greatly exceeds in volume
that which was carried by this same river only s few ysars ago, and that the anmal
increment of increare in erosion i: rislng rapidly. The rississippi Biver is, there-
fore, so loaded with erosion sllf thst any obestrustion of the current slowing down
the movement of the water temporarily will nroduced & rapid =ilting.-in behind the
obstruction. Thiz was conspiouous at all pointe betwsen Suincy, Ill., and Point Au
Seble in Lake Pepin. The silting-in overwhelms the bottom fauna faster than it 1s
gble to adjust 1tzelf, with a rerult that many specleshre being eliminsted or geeatly
reduced in munbers. As a complicating factor the erosion-silt suepension, which is
almost golloidal 4n nature, carries down with it when settling ont pertly de-
comosad organic waste which has resched the river through munlelpal sewage and other
soureces. The nitrogen values of =11t taken from the bottoms of Lake Pepin snd Lake
Keokuk were surprisingly high, sad the dscomposition of the organic meterial after it
1z earrisd tothe bottom by the erosion silt produces gases and other subztances which
modify the churacter of the water and reduce the quantity of dissoled oxyren to the
detriment of the bottom animals, as has been noted under the discussion of Loke
Keokuk, As the result the =silting-in behind wing dems and other permanent oh-
atrustions in the river belwmw lgrge citles mresents a serious complication of the

pollution problem.

{7 Bateriological and chemical studles of the water of the Wissiasippl River,
both in the viclaity of cities and towns and in the portions of the river lese
closely bounded by civiliszation, showed that the pollution of the river by mnleipal
cevaze ad Andustrial ~aste has been sccomplished to an alarming extent; this Pactor
of pollution in itself, regardless of other conditions im the river, is rapidly
reducing the river faunma to such forms ae carp and baper shells, which zre tolersnt
of theze conditions. The mudcipalesewngs nrdbdem is greatly complicated by presence
of soll-arosion material, since the sewn-e when incorporated with the erosion £ilt
decomposes more ©lowly than whem moving in clear water and consementi(g-)the effects
of pollution from wmuonieipal sewage are being projected farther and farhtfer downetream

from the mource of pollution.
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(8) In conclusion, the findings of the 1970 survey seem to warrant the statement
that the comztruction of permsnent dame maintalning a fixed water level in connection
vith the remirements of nsvigation nsed not bhe incompatibvle with figheries inAterestse.
On the eontrary, the construetion of such dams may be madeto increase fish produetion
and Bo better fisheries conditions in the upper Miesissippi River 1f proper cooperation
be glven by those interested in fish conservation. This invelves the setting aside of
esultable fish refuges, elimination of umnecessiry erosion silt from the Mississippl River
and the removal of various munielpal wactes from the stresm. There are problems
fasing the ficherles interests, regardless of the sonstraction work of the War Department.

It is recommended thot Iowa, as a part of its twenty-five yeasr conservation plan,
take a lesd im

(1) Ineisting that all gewage enterring the river from Iowa be thovoughly
treated to render it relastively free of so0lid matter, of excess oxygen-demand and
of pathogenie bacterie.

{2) Controlling erosion from the lomm sidee, thums lesrening the silting
misanse. ‘

(3) Aequiring and designeting as fishing refuges the rich overflowed chellows
along the west side of the river.

(4) Induolng the neighboring states to cooperate in similar fashion to
uphold the great fishing resourges of the upper ¥ississippi.

{5) ¥xtending the fish rescue work in the overflow lakss mlong the Mlsslssippi,
improving on the methode used (both for efficiency and economy), and cooperating
better with the Fursan of Pisherles.

(6) Attempting to provide for the passsza of fish over the dems, in cooveration
with the other states and the federal governmmsnt.

{7) Develepment of fish culture for such river fishes as would asppear to bemefit
therefrom, similarly in cooperation with other states and the Buresu of Pisheries. -

(8) Cooperating with the Pureau of Hsherles in efforts to rebuild the supply
of freshwater misszels.

{9) Processzing the missel meats into meal for fish food in the hatcheries,

{10) Txteneion to the Mismourl River of these actions designed to btuild up the

fish supplygk and of rescue operation Rf surveys and tnAlfle prove this practiceble.
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{11) Cooperating with the adjoining stetes and the federal government in
studying the fisheries problems of the boundary rivers, to increase the understanding
of these prohlems, to recognize and messure depletion In the fish population and to
devize means to counteraet this depletion,

Ihe southern fishinz srea

This area may roughly be defined as the Missouri River dralnsge basin south
of Sicux 0ity, and the Mississippl drainasge basin south pnd east of Dee Molnes. It
incTudes also a mnber of streams seattered throuch the smallemouth bass end the
trout fishing arsas, snd more or less of the lower courses of most of the large
tribvutaries of the Misalssippl north of Davenport. Some of the stresms within this
eras may through the elimination of pollution and the contrel of erosion be
redsemed for smhll-mouth bass. The streamsof the area now provide little fishing,
execept for catfish and btullheads.

The llmits of this fishing area are not very charply defined, although they
rather closely coincide with the ares of the state most deeply buried by loess.

Its charactere pre determined by excessive silting of the stresams, and by tremendous
varintion in stresm flow. Ditching has been combined with ercsion to turn

formerly slear, hard-bottomed streams in this eres into meddy runs. Pundamentally
the improvement of these atreams mst rest on asrosion control. Efome reeupsration
will follow from allowing the stresms, wherever at all compatible with sgricultural
interests, to revert to an originally meandering course, with the bends and holes
and enags and overflow shallows which are conducive to fich imecresse. An educational
camaign vointing out the value of natural atreams and more fish will ehlp.

e return of the streams to npatural condition cem no dmbt te aceslerating
by plaeing borriers in the right way to reproduee the meandering course. Ueans
eésn probsbly be devigsd for holding in vlace, through the floods, other improvement

devices, as holé-digeing defleetors, coverts of logs and brush, old tiles for

eovel and far catfish spawmning, ete.
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The prime possibilities of fiching betterment in the Zouthern Arsa ie
the construction of aertifichal lakes. These will also serve zs means of erésion
control, as centers of gemeral recreation, ete. Put their main value will prodsdly
Ye their fish resource. Therefore, grsat care sho ld be taken to =zo comstruct
these ponds as to make conditions suitable for fish, Important poimts to consider
are!

(1) Sufficient depth to support fish life in wintere.prefersbly 15 to 30

feet at the dam.

(2) An agcessory draln at the very bottom of the dam, in the old stream bed,
to make poasibls the flushing ocut of silt from the despest part of the pond, zo as
to maintain the desired depth. This draln should be 2hielded on the uwpper =ide by
a doubls screen, to save fish and to permit cleaning of ome sereen at a time,

(3) Leaving bruch in the lake bed for fish shelter.

(4) Outting down trees that would be killed, removing larger logsif desired,

arvstaking them
tat wiring finer branches onto large branches and welghting t-heso,\so they will lie

Sust under the level where ice :églné not destroy them. These wlll provide very
fine shelter for young fish, and s2lso ineresse the food.

{5) stoeking the ponds rather heavilp with zame and pond fish, perticularly
(and generally) with lsrge-mouthed dlack bass, erapples, bluegtlls and the larger
specles of bullheads (mot the dwarf blsck btullhesd of the region).

Taking these precautions, the Fish and lnme napértmnt ought to insure a great
increase in the fish supply of the state as thene lalkes are produced, And this
inereare will eome in a portion of the state where better fishing will be a very
valuable ascet.

The small-mouth bass fishing area
Yorth of the southern {or dullhead) Fishing area Juat discussed, exoluding

the glaeiazl lales and the northeastern trout streams, is an area wvhere the streams

ere in large degres elther votentislly or actually supolied with zame fish other



-2l
than catfish and Yullheads. The smallemouth base is the most important of
these. The streams involved are portioms of 211 the major Missiesslppistributaries,
from Upper Iowa to the Racgoon. Prospeets are considered good for devdoping bass
fishing in parts at least of the northern Bributaries of the Misscuri, insluding the
Big Sioux and Rock BElver, snd ¥11l Oreek tributary to the mttlz 313\1:.

Erosion, flood and pollution control are trememdously imp::rta;tq;';- :me UD=
building of bass fishing in this area, as for the state ss a vhole, Put the specifie
need of this area, the outstanding fishoultural need for the stats, 12 asdequate
provision for the hatching and rearing of bass. It 1s recommended that at least
three stations wholly or largely for this purpose be constructed snd cperated.

One of these could be s marsery lake, probsbly cme in Dickinsen Bounty. fTwo at
least should be located toward the eastern side of the basz territory, in the
tyriftless Area®, to obtain pure water and to avold exceszive floode, Certain
sl tes in Wimmeshielk and Jackson coumty sesem suitshle, though other eqaaily good
or better sites may be discovered. These three stations should esch have &
sqpplementary

minimum of ten or fifteen acres of vond surface, Smaller, resring projects,
under local control, could be spomsored to advantage.

he trout grea

A considersble proportion of the streams of the so-called "Driftless Ares®
in the northeastern corner of the st.ate.- erige in clear epringe from the limesztone
bluffs which line the valleys. These are largely in Wimneshiek, Allamakee, Puyette,
Clayton and Delaware countfes. In other counties, more or less clese to those

alse

named, as Blackhawk, @edar and Jacksom countlies, there are,some potentisl or zetual

tront brooks.

Erosion control is importsnt in this area too, to legsen the amount of gand

being washed into the streams.where it fille up the holes, levsls off the bottom,

smothers ocut the natural trout food.

The outstanding possibilities for increesing the trout supply lie in stresm
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imnrovement, In moktv Tows streams exgelned the greatest need is for more sdeguste
cover and protection. This can best be acecomplished by propping up llmestons slabs,
and by constructing log-snd-boulder covers, especlally in holding basins made by
throwing small stone dams gerons the stresme, The impounding of eolad ﬁroulns by
large dams to produce trout npools or lakes 1s in zeneral not recommended for the
area, becau=e the streams warm up all too rapldly as it is. QCertain of the streams,
flbing into nonetrout or guast-trout ‘mters, may be so dprmmed to zood advemtage.
To hold down the temreratures of the siresm vhere exposed, e thmé to increase tront
watera, the planting of willows snd other stresm side shade plants i= urpged.

The limited mileage of trout cetresms in Jowa, and the excescive floods which
tear down moet of the trout streams after freshets,-hebh call for the planting of a
large prnpcrtion‘uf the hatchery trout at a legal or alwost legal zizé. 'i’hiel;‘:ﬂg;
for more rearing fasilities, including g large rearing station in ¥imneshiek
County or elose to it, and foz;;hd;stributian of yearling fisk throughout the sumner.
Planting of the fish solely after the cloze of the trout season, thus subjecting
them to a winter and to spring floods dbefore the opening cof the season, seems to
be an unsound policjv. not to be adonted unlecs tests orove it mdvisable.

Toe lske fishing area

This area includes the lakes (but not the stresms) of the north-centrsl
praric rezgion, which 13 mapped as the ¥iseonsin Drift.

Theze lakes are among the most nroductive of any in Amerlc‘a;. They arec mowtly
in fac‘g:;:)f’:ich in fertility as to be in a condition of blologieal Instability.
Smhll changes in conditions suffice to throw them sut of talance, gemzrally in the

direction of the excessive growth of obnoxious algae (¥igroeystis and partieanlarly

Aphan {yomenon).

"he outetanding need of this area 12 the d1ligent management of the lakes, to

insure goo? fish erops with z minimum danger of algal nulsanee. T™his can only e

done following or in comnection with Stexxsaxefxan contimued stu.enes‘of the algal
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problems. The use of an alga-sating fish (the zlzzard shad) sppears partieularly
promieing as 2 meana of helding down the algae, transforming it into food for the
larger fish, Experienmece in Chio and other states confirms the bellef, that this
fieh may contribute to the solution of the leke problems, Preventing the wading of
cattle in the lakes, and ‘he stopping of bank erosion (espeeially in Sbérm Leke)
should be integral parts of the Iowa conservation plsn,

The improvement of the lakes in other ways should be undertsaken. Thece means
include:?

(1) Deepening the laket by ralsing the dams, where possible.

(2) Providing bruch shelters for the protectior of young fish, and for the
attraction of larger omas,

(3) Increasing the food by introducing blunt-mosed and black-head minmows and
by providing spawning slabs for thelr rapld reproduction.

(i) Increasing the weed beds where deficlent, ete.

Attention should slso be ziven to the better and closer management of the
nursery lekes. At lemst one of these should be devoted to small-mouth bass

rearing, for stocking the lakes (and also the streams) of the region.

By energetically following out such plans and methods, the goal which we
have set can be attained. Thie goal is the incresxe of the anmual fish erop of

the state to a size greater than that enjoyed by the Indlam or the ploneer.
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DO_NOT RELEASE BEFORE THURSDAY AFTERNOON MARCH 2nd.

B SPORTSMEN URGED TO AID IN STREAL: IMPROVELENT

According to Carl I.. Hubbs and Clarence M. Tarzwell of the In-
stitute Staff of the Michigan Department of Conservation, together.
with 8. P. Baur, Iowa's fish culturist, who have been conducting g
survey of the fishing waters of the State of Iowa, we have in this
state some of the finest trout waters in the United States. A great
many of these waters need improvement, according to the experts. The
Fish and Gawe Commission has been making some improvements on some of
the streams, but the financial conditions will not permit any great
program of stream improvement work at this time., An appeal to the
sportemen in the vicinity of these streams has gone out from the
Commission to assist in this work. Deflectors, dams, digging deep
holes, uncovering gravel riffles and establishing weed beds are all
very necessary.. Fish need food and cover just the same as do game
birds and it is the furnishing of these to our streams that will
make them worthy of the stocking program as is outlined by the Fish
and Game Commission. Farmers living along such streams are asked to
work with the sportsmen and fortunately practically all of the mater-
ial needed for these improvements ean be had on the land adjacent to
the stream. Sportsmen's groups are urged to organize crews to carry
out this plan and information on how and where the work should be done
can be had »y writing to the Fish and Game Department at Des Moines.

HEAVY SNOWS AID TO DUCKS
Indications that the heavy snows of this winter will create

better conditions in the duck breeding areas of Canada and the United
States, according to the bulletin of the American Game Association.
The Association has been conducting an inquiry into the situation by
the sending of questionnaires to interested persons throughout the
area. Wildfowl suffered the loss of many of their breeding grounds
through lack of water and millions of baby ducks died for the want of
it. Answers to the questionnaires state that when the heavy snows
melt there should we a big improvement in the number and condition of

" the breeding and rearing areas. Because of the shortage of waterfovrl

the season for shooting was reduced to two months last £all. Anothe-~
important .phase of the query was that sportsmen as a whole were satis-

- fied with the short secasons and bag limits. Many of those reporting

on the questionnaires stated that in their opinion the duck crop of
1932 was larger than that of 1231, but 25% less than that of 1928,
the last normal breeding year before the drought began.

LUCAS COUNTY FARMER INCREASES QUAIL 400%

A very interesting report from H. A. Holmgren, deputy warden
located at Chariton in Lucas County explains how L. E. Callison, a
farmer living 5% miles southeast of Chariton, has been practicing
game management for some years. Mr.Callison's farm consists of 400
acres of which all but 40 acres are under cultivation. As the land
is rolling, erosion had to be controlled. This was done through the
planting of sudan grass in the small washes. Hog feed was provided
through the planting of soy beans with the corn which also served
the birds, At the time Mr. Callison took over the land some timber
had to be cleared and the brush piles remaining were left to stand in

-0dd corners near food.  With these prsctices, the original two coveys

of quail of five years ago have now increased to eight larger coveys.

AN APPEAL TO DOG OWNERS

) Owners of dogs are asked by conservationists to keep the dogs
tied up during the nesting season of game birds. While not all dogs
wlll destroy a nest of eggs, the fright that the mother bird will re-
ceive when a roaming dog appears on the scene may make her desert
the nést to find better protection and more secrecy on another farm,
In many states it is a violation' of the law to permit a dog to run
at large during the spring and sumer months. In many sections of
the state there are numerous stray dogs which should be put under con-
trol. Almost every farm has a dog or two but in most cases it is
found that they are usually trained cattlc dogs and well behaved.
These arc not hard to make remain at the farm buildings but there is
an equal number who are roamers and in most cases, nest destroyvers.
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