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University of 1,Iichigan 

REPORT lW. 1, ~ ( Second Installment) 

Second Installment: Suggestions for surveys and for fish 
management for the year 1932. 

This second installment of the Report on the survey and develop

ment of Iowa's sport fisheries is prepared in Des Moines as the result of 

coni'erences with certain members of the Iowa Board of Conservation., the 

Iowa Fish & Grune Department., the Iowa Fish & GaJUe Commission., the Iowa 

Board of Health., and the Iowa Conservation Plan organiz~tion. These 

conferences were held on April 25 and 26., 1932., following a study of 

reports covering the investigations., surveys and recommendations of 

Harry E. Hart., State Fish Pathologist., Dr. G. W. Prescott, and others. 

The first installment of this report was a very general and 

brief set of sugcestio:ns., made prior to the obtaining of any specific 

acquaintance with the fish conservation problems vrhich are peculiarly Iowa's. 

The present installment embodies our ideas of the survey and management vrork 

0.:hich could under existing conditions be effectively undertaken in 1932. 

Except insofar as precedents may be established by following through the 

su6gestions here made., it involves no definite statement of policies. 

Neither does it cover any suggestions concerning the organization of the 

state fish work., or concerning surveying or managing for future years. 

Further suggestions may later be offered regarding these points. 

It strikes us as being vital to the effective development 

of Iowa's fish supply that a well trained technical man be en[;aged on a 

full time basis. The problems facing Iowa are so difficult., end are 

increasing so alarmingly in their seriousness., that technical help will 

continue to be need:,d;u1d will be of increasing importance; more than that~ 
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of necessity. ·.'le refer to the problems of silting., of pollution., of algae 

nuisance and control., of diseases in nature ond hatcheries and of overfishing. 

'Ne therefore suggest that a technics.lly trained man be employed 

at the Connnission's earliest convenience. This man: 

side of 6arne 

1, should know the fish problems of the prairie region 
from long experience; 

know 
2. should/fish thoroughly both as an angler and as a 

scientist; 

3. should have primary interest in the conservation and 
upbuilding of the fish supply rather in purely scientific 
--rork; yet 

1. shol1Jr1 be ca:pa1Jle of apply:i.ns most a,:-.proved and modern 
scientific methods in the solution of the problems con
fronting the stnte., and 

5. capable of coooperating with other investigators at the 
State College., State University., and other institutions., 
::md of coordinating ·l:;heir work with h:·ls own and of apply
ing these combined results in practice;' and 

6. should be mature enough and of proper character to 
succeed in public relations. 

If' the same man can serve in a. simil .. ar ca13aci o/. on the tech..nical 
( <:;:.,-o ,-.-• , V•·r--·' r 'f-- \" ,1,):", \ 6 "'.' ___ . ' 

research and grune management., so much the better. If fitted for 

educaticral work as vrell., both among chilcren and adults., he vrould be an 

ic1eal person for the position. It is quite possible that a. man of these 

many qualifications could be secured. 

For the p\lrposes of this report and probably of others to 

follow the state is divided into four quite natural though overle.pping 

fishing; e.reas, as follmvs: 

1. The ComJT1erccal Fishj_n[,; /irea: 
This area invol ,res the Mississippi and J.lissouri river bottoms 
forming the east and vrest borders of the state, and such 
other 'Haters as are utilized chiefly for commercial fishing 
or clamming;. Except insofar as this area is used in the 
resou~ operations·fo:r the development of interior -water 
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game fish development., the problems of this area are 
not specifically touched upon. As these problems are 
essentialJ.y inter-state in their nature, and as the Bureau 
of Fisherj_es 1°~s c"eveloped this aspect extensively it is 
more in order that th:::,.t ,;overrnnent bureau should offer 
suggestions and plans covering the state's commercial 
fisheries. 

' ' J' 
The Southwestern Fishing ill'ea: 
This area covers that portion of the state lyi.ng southwest 
of the~ glaciated portion of the state, and to some 
extent areas of a similar physical character and fish 
population elsewhere. It has been mapped as the n Catfish 
Arean. In this area catfish and bullheads are probably the 
dominant fish caught. It is., through the warmth and 
variable flow of its ditched waters., and through the over
shadowing problems of strerun sil t:i.T.!g due to soil erosion, 
a difficult region to develop from a fish standpoint. 

The North-central Fishing Area: 
This region roughly cointides1tlth that protion of the state 
covered by the last· or ::Visconsin ice-sheet. It is consequently 
marked by the development of a considerable number of glacial 
lakes., which are among the most valuable resources of the 
state. This area has been charted as the "Pike .Area". The 
dominating conservation problem of this area is pollution 
of the included lakes and streams by sanitary sewage and 
industrial wastes, ond also by organic leechings of an 
ag;v--icultural and soil origin. 

1.,-! t. <:~0._,;J ,,, __ (,) · .. --,·-~Yi..'\ t ;•/J , _,,,,_)~-f-~_-;_·_~ . .c~·;_ .. i __ ,~.<:i _ 

The Northeastern Fishing Area: 
This rough and relatively ?,ild portion includes the only 
trout stremns of the state. The developed and potential 
value of the trout fishi:n.g may well rank., along with the 
very wilc.ness of the area., as· one of its outstanding 
economic assets. 

I. SUGGESTION REG.ARDING .ALL FISHING ABE.AS. 

1. Inve/tory of Fish Yield: 
Of fundamental importance in 
ment of' the fisheries of any 
inventory of the fish yield. 
evident to require agrument • 

the understanding and manage
state is the keeping of an 

This we take to be too self-

. t'\.n inventory is of importe.nce for both the commercial and 
the sport catch. A method 3.~statistics that will yield 
a really accurate estimat~f\l)·the catch per uni~ of ge~, 
and of (2) the total fishing yield., and both (l)ancf[2)" 
for each section of the great marginal rivers of the state, 
should be r.ssured. The importance and urgency of this need' 
calls for the improveme:ut of the methods of gathering the 
statistics., and for the application of the :improved methods 
at o~ce. This of course is a problem to be worked out in 
c\]'lA.,0 l4hcf /iJv-. i,vvt:/, fJ;_L d3vt/tUJ.v 1/~ 'F. ~l,r.1,:e, 1 ,._,. ~,.:/.,.,1 ,_~;l~L,;;t.;,.J... . . 
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The Creel Census. 
For the sportfishery., however desirable this might ~ 
it is obviously impracticable., except perhaps for certain 
lakes., to obtain any definite figures on the actual total 
yield of the fishing. It is possible., howew, with the 
active cooperation of all conservation offic,t in the state., 
and of others if this be thoucht expedient., to obtain 
records which 1Nill indicate the yield of the fishing, in 
terms of nu_rn.ber of fish caught per hour of fi$f-~ !1'11~ 
can be accomplished by ~ extensi~ and 1,-rcg;er use o'1!' 'fne 
so-caJ.J.ed creel census system .. --w:h.ich-we--und-er~d-ha~
recently been adopted by _lq:;,~ _ _thrnu-g.h---oup---su-;0-ges-thms-.-

-----~~---··---------·---

1t'Tith proper explanations., gathering this data will ~llm•r 
officers to inspect catches without engendering ill will, 
and will even serve to bolster up the good will of the 
public toward the Fish & Ga,'lle Department. 

In applying this system, it is of importance that each 
officer, or o-bher iJerson trusted with the responsibility 
of properly gathering the data, interview as many anglers 
as possible., inspect their catch and ma.ke out the creel 
census card completely. The instructions should always 
emphasize., that a card must be made ou·c, whether or not 
any fish has been caught, even 7Ihen the angler has only 
been fishin6 a. short time. The purpose is to get at 
the real facts. 

The primary value of the cr0el census to Io;;m ·will 
determine (1} for each fishing area of the state., 
for each county., and (3) for each lake and stream., 

(a) The kinds of fish caught, -,,.,:i.th proportions 
of each.,- and ,vi th an estimate of number of 
small ( iJ.legal) fish cau6ht and returned. 

(b) The success or failure of fish plantings. 
(c) The rise or fall of the fish supply. 

be to 
(2) 

---~ 
3. Soil Erosion Control • 

. :\.lthough this is not l)rimarily a fish or fishery problem, 
it is absolutely .fundE\.ment£>_l to any conservation or development 
of the fish supply 6TTowa., efuther oFth_e_ commercial or the 
sport categories. This point should never be lost sight of 
viewing the fishery probler;1s of the state. Every successful 
move toward soil erosion control means more and better fishing 
for the state, as it means also the saving of its other 
na.tural resources. 

Iiny erosion of sand or mud into trout we.ters reduces the 
food for the trout, tends to fill up the trout hides and 
otherwise holds dovm the trout popuJ.ation. It is there-
fore importe.nt., in connection vlith any development which may be 
undertaken in the 1-Jorthea.stern _!<'ishing Area, that some 
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considere.tion be given to prevention of soil erosion here, 
even if only of small amount. A st2-.rt there might well be 
made in 1932. 

In the .North-central Fishing Area erosion is also very 
important to the fish supply. This is true not only of 
gullyy heads, which should be blocked, but also of the 
streams, and of the lakes. Especially at Storm Lake 
prevention of bank erosion will be a factor in rehabilitating 
the ,Taters. Here willow planting, presumably by trenching 
in log;s at the base of the cliffs., could to good advantage 
be made a 1932 project. 

In the Southwestern Fishing Area, soi]. erosion and the 
resuJ. ting silting is even more the dominating problem 
of fish conser,~tion. Any progress that can be made in 
this section ii:t:p.rm:1 and erosion control in 1932 would 
be abundantly worthvr:hile from the fish standpoint. In 
this area the greatest chance to increase the fish supply 

will be the extensive construction of ponds and artificial 
lakes on the streams -- which development will also con
tribute vi tally to the solution of the erosion and stream 
silting problems. These artifj_cial lakes are veferred to 
again below. 

Hatchery Inspection. 
i,s a part of the ieneral survey of Ioc-·ra's fish res.ources., 
and of recorrrrnendations for the 25 year plan, inspections 
of the existing hatcheries ha£oeen generally proposed., and 
seernj important to us. For I932 we would suggest that a 
party of fish culturists and fishery investigators be asked: 

(1) to make a tour of the esj_sting hatcheries, 

(2) to consider the fish cultural problems of the state, and 

(3) to draw up a report embodying su;:;gestions, if and when needed, 
(a) on tlc.e present hatcheries and their operation., 
(b) on the need for additional hatcheries for 

different species of fish and for, 
(c) cooperation between the federal and state 

hatchery services., and 
(d) on general fish cultural problems and policies 

for Iovra. 

Vie sug;gest thfat the party be selected to represent: 

(1) The Iowa Department of Fish & Game; 



(2) the Division o:f Fish Culture., u. s. Buree.u of' 
Fisheries; 

(3) the Division of' Scientific Inquiry., U. s. Bureau 
of Fisheries; 

(4) the Division of Fish Culture., Ohio Division of 
Fish & Game; and 

(5) the Institute of Fisheries Research., University of 
Michigan. 

Some Ume in July or August would perhaps be best 
suited to·this inspection. 

5. Reconnaissance Survey of Iovv-a's Lakes and Streams. 
On account of financial conditions it is not proposed that a lake 
and stream s11 rvey of the stt?te be undertaken in 1932 on anything 
approaching tre scale 1?Jrd.ch is really required to serve as sound 
basis for a 25 yesir program. This program should involve in its
elf provision for an intensive survey leading to definite fish 
management recommendtttions. This of course should be one of the 
main functions of the technical man proposed above for the 
Department. 

As to whether any lake s.nd stream survey should be carried QJ1t in 
the summer of 1932 may depend on whether a technical man is on the 
staff of the Fish & Grune Department, and on funds available. It 
would be extremely desirable to hf:_ve more detailed information 
on the character of the waters of the sts.te., before the outline 
for the 25 year program is prepared. 

It is probable that the Michigan lake survey party of 5 could be 
allotted to a survey of certain Iowa lakes., say those of· the Okoboji 
chain., for about two rveeks • The expense involved would be .;;5.00 
per day per man, plus expenses; or ;r350.00 for the party for the 
two weeks. This party vrould obtain the d8_ta for and prepare colored 
maps and reports showing: 

(1) outline of lakes :md surrounding land features; 
(2) bottom of lakes., in color; 
(3) depths of lakes, in figures rrnd contours; 
( 4) weed beds., by symbols .shoivin[:; kind and abt:.':.dance of ,-reeds; 
(5) tl1e food organisms (rouf;h work); 
(6) the forage fishes., coa~.se fishes, prede.cious fishes and game 

fjshes; sy:icies., number; und past and present abundance. 
(7) -the fish_n2: ~md recreational cone] it ions, aU leading ·to --
(::1) a plantij_l{_; 1Judc:et c'or each l!c 1ce, ~md 
( 9) reco,i.m,endati on for fish refuses if needed, and 
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(10) a lake improverv:::ut :pro6 ::-am.J covering increase in sp2.'.'i11ing 
facilities, shelter, food production, etc. 

A stream survey is probably even more urgently ne.eded. A slight 
runount of' survey work in the Northeastern H'ishing Area rilay··be- made 
in con.YJ.ection vfith the trout stream improvement there. Dr. Ni. M. 
},;llis rnay be able to contribute 3ome information on the fish life 
conditions of'the streams., made in connection -.,rith the mussel 
studies proposed to be carried on by the Bureau of Fisheries under 
his direction. 

In our organization it vrould be desirable to send a party of at 
least 3 for at least 4 weeks through parts of the state, to 
determine: 
(1) the character of the water (physical nnd chemical); 
( 2) the nature of the stream bottom; 
(3) the degree of pollution and siltin6 ; 
(4) the natural fish food (kinds and abundance); 
(5) the forage fish present (to be collected and sent to Dr. Hubbs 

for identification); 
(6) the game fish present (and their abundance); 
(7) the history of fishing, and of stream changes; 
(8) a stocking policy; 
(9) stream improvement possibilities. 

In connection ,dt}1 +;I,e s1.1rvey, loc~,.-tions of new sites for hatcheries, 
rearin; stc,_tions ?.nc: rescue stations mL,;ht ·,cre11 1:,e exa.r:iined. 

It i:rould be very desirable to have a representative of the State 
Board of Health with the po.rty., to malrn the chemical determinations. 

II• SUGGESTIONS REGARDING THE COi.LiISRCIAL FISHING AREAS. 

In this report we make a few su:;gestions bearing on this fishing area. 
The hatchery inspection just proposed should deal ·Ni th the problems of 
fish rescue work and of possible fish propagation along the Mississ
ippi., and perhaps along; the liissouri too. The gizzard s.had for the 
experimental. planti:ng for algal control vrould be obtained in this 
rescue work. Any soil erosion activity would benefit the great rivers 
to sore degree. ··:fo have stressed above the need for obtaining very 
acc1..::rate statistics of the commercial fish catches. 

The great problems 
already been very 
should be reported 
include: 

of t.'le great rivers., being interstate and having 
extensively s·cudied by the Buroau of Fisheries, 
upon by that agency. The problems are many and 

(1) the relation of silting to fish and mollusc life; 
(2) the relation of navi;;ation improvement to the fisheries; 
(3) the relation of pollution to the fisheries; 
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(4) the possible aleviation of these nuisances; 
(5) the regognition of depletion in the fish and clam stock; 
(6) the proposal of regulations designed to maintain the supply; 
(7) fish and mussel culture, and 
(8) the practical application of these fish cultural studies. 

III. PROJECT FOR THE NORTHEASTERN FISHING AREA (trout stream improvement). 

vV'e recommend that progress be made toward improving the trout condH;ions 
in the relatively few trout streams of the state. Such work should 
involve temperature control by increased shading, increased cover, and 
by diverting the currer az;a.ins·t banks a.lr2a_<J~: ~hady. Holding down 
the temperature increase vfill lengthen the~ of the streams 
8.vailable to trout, 2_nd +;1:ius :imcrease the trout production. The 
numbers of trout can a.lso be increased by increase in cover and by 
deepening holes in she stream, ,rnd by making fish retreats with 
limestone slabs. 

J:i'or 1932 ,-re recorm;1end that one trout stream, or bro, representing 
the various conditions found in Iowa trout waters, be improved as 
a demonstation project. >!e offer to send over Idr. Clarence 
Tarzwell, our expert in chart;e of trout stream improvement, for 
two weeks, at :i~s.oo per day and all expenses, to work with 2 to 4 
men supplied by the Fish & Game Department. This party would be 
able to work out the technique of trout stream improvement in this 
state and could put in a demonstration area from exrunining which 
others could continue the work in other strea.ms. Fu rthermore, the 
state man engaged in this two weeks project would be prepared to 
carry on and extend the work during slack seasons. 

IV. PROJ'i:CT FOR TI-JE NORTH-CENTRAL FISHrnG AREA (algae control in lakes)• 

The outstandingly pressing problem concerning this area is that 
of algae control in the lakes. This problem is so extensively treated 
in the reports by If.ire Hart and Dr. Prescott that all which needs be 
said in introduction is that 'Ne corroborate the view of these 
investigators and others regarding the vital importance of this 
problem. 

For the summer of 1932 we strongly recommend that the investigation 
of this problem lJe continued, and thnt a start be made toward rem.edial 
action. In the 'vay of investigqtion w·e suggest that Dr. G. "f. Prescott 
be f:l_skec1 to ,·eh1rn to the s+. 0 1+.e for about 6 weeks following the 
mic'dle of Jul;/, '.:1ncl t> ,t ),e '::>e asked to provide rmsvvers as far as 
possible on three problems, among others which he may regard as 
pressing; namely: 

(1) 

(2) 

combinations used by plants (very 
sewage treatment); 

kind of ni trog;en 
in reference to 
life history of 
control), and 

the obnoxious algae (importance in 

important 

planning; 
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(3) possibilities of predicting some days in advance ifhen the 
situation may become acu·te (so e.s to forstall sa..m.e by treatment). 

Lfr. Purdy., an expert in such matters in the U.S. Public Health 
Service, mif;;ht to good advan-to.ge be asked to cooperate with 
Dr. Prescott in the field 1.•rork., and in the interpretation of 
reslllts. ''r. -··. P. ';a.rk of the ::;t,c.te Bo0crd of Health could to 
very ;_;oorl advan:t;age a 6 e.in 1)e associated -_,rith Dr. Prescott in 
this vrork. 

General observation on the algae conditions should by all 
means be continued in 1932., because of the somevrhat raised water 
levels. 

In the way of remedial measures., we recommend the following: 

(1) an attempt to introduce the alga-eating fish (gizzard shad) 
into at least one lake infested with these algae. Diamond lake is 
suggested., because the shad may here serve to feed the wall-eyed 
pike as well as keep dovm ·che albae. It would aid the experiment 

to allow this lake opportunity to build up a gizzard shad population 
before again using it for pike rearing. The lake should be kept 
under intermittent observation for three years at least before 
final judgment he passed on the success of the experiment. 

1Ne also recommend that at least one other a~gae affected lake be 
planted with giz_zard shad this surmner. A small lake or pond at Grinnell 
(Soft ';;'ater Co. pond) has been suggested. Further inquiries are 
being ma.de regarding the suitabilit;y of this or other ponds or lakes 
to try out this promising possibility that this algae nuiance may 
be turned into a ;;ood purpose by transforming; it into £;a.me fish 
through the intermediacy of gizzard shad. It Ghould be retained in 
mind thl1t this is an experiment which may fail• However., these are 
a series of facts which lead both Mr. Albert and us to think there 
is a good ch m1.ce that -the experiment may succeed. 

·;;rosion control s'r:01.1Jc1 ce stSJ.rted in the hydrographic basins of 
the hlces, c;_s farm land wash is perhaps quite as important, perhaps 
more so, the~ se;-mge in creating the algae nuisance. As a minimm.1 
of erosion con-trol in ·these lake drainaz;es for 1932., we ur~e the 
control of perhaps the most pressing sin6le source of erosion 
into the lakes., namely the inwash of the steep banks of Storm Lake. 
To this end we recom.-rnend., on the suggestion of Hr. Crane, that willow 
logs be embedded in the base of the banks, so these will sprout and 
produce a row of protect~ng willows. These in time will have the 
further advantage of beautifying the lake shore and of calming wind 
action in the mud-coated shallows. 

One other contributing element. in the algae production is 
held by the investigatans to be that of cattle wading into the lakes., 
and remaining there for long periods in the critical period of hot 
weather. These cattle add nitrogenous matter which is not only 

I, 
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unsightly., but presu..1J1ably also contributes to the algae nuisance. 
It would presumably be distincJcly ad¥antageous to fence the cattle 
off from the lake. rle suggest that in 1932 a definite effort be 
made to strike an agreement with the farmers whereby a fence may 
be run some distance behind high water mark. It would need be 
placed there to a-void destruction by ice-shove. The farhher back 
the fence could be placed on each shore-line the better., as this 
would allow a marginal growth of brush and trees--a decidedly 
desirable feature from the standpoint of beauty., grune and wind 
protection to the muddy shoals of the lakes. If the cattle have 
no other access to ·nater., the running of a small fenced enclosure 
into the lruce might be considered. 

(.." t.'--t"' 1:::--A. .. ;·; ' ... f ~- 0. ... --t.) ;),_. ··~- ~)-{t. •j, ·: F __ J:_ .,:J__ ·\. ,, · " \ 

V. PROJECT FOR Tiffi SOUTHWESTERN FISHING AREA: 

In the southwestern section of tl,e state,!( extending also up 
the ,'<.'est side ,~vi.d the southeastern portion as 'Nell), the creat 
fish problem is that of excessive variation in stream flow and 
tremendous silting. Some recuperation may follow from allowing 
the streams to revert to their originally meandering and snaggy 
condition. ~faen consistent with farm interests, it would be ~y1rell 
to start now an educational campaign leading toward this end. 
Some pro6ress may also be made in improving these streams by 
introducing brush logs., hole-di6ging current deflectors, etc.; 
also old tHes for catfish spawning. ·:,'hat is done along these 
lines should be regarded as experimental, and kept under close 
observation. 

The prime possibilities of fishing betterment in the Southe8-tern 
Area is the construction of artificial lakes. These will aUo 
serve as means of erosion control, as centers of general recreation., 
etc. But their main value will probably be their fish resource. 
Therefore., great care should be taken to so construct these ponds 
as to make conditions suitable for fish. Important points to 
consider are: 
(l) Sufficient depth ·to support fish life in vrinter--preferably 

15 to 30 feet at the dam. 

(2) An accessory drain at tho very bottom of the dam., in 
the old stream bed, to make possible the flushing out of 
silt from the deepest part of the pond., so as to maintain 
the desired depth. This dre.in should be shielded on the 
upper side by a double screen, to save fish and to permit 
cle::ming of 0ne screen n.t 8. time. 

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

(4) Cutting down trees that would be killed., remo-vin6 la,;rger 
lo_g if desired, but ,-firing finer branches onto lar.ge branches 
and weighting th~se so they will lie just under the level 
where ice woulli}aestroy them. These ·-'rill provide very fine 
shelter for young fish., and also increase the food. 
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(5) Jtockin;; the ponds rather heavily -,rith 6aine and pond 
fish, particularly (and generally) with latga-mou·l:;hed black 
bass, crappies, bluegills and the larger species of bullheads 

. (not the dwarf black bullhead of the region)• 
,_J. 

Taking these precautions, the Fish,£ Grune Department ought to 
insure a gres.t increase in the fish supply of ,che state as these 
lakes are produced. And this increase will come in a portion of 
the state where better fishing ;,rill be a very valuable asset. 

This report has been prepared at the request of Mr. Jacob L. Crane 

by the undersigned, on ini'ormation furnished by and on consultation with 

various officials and investigators of Iowa. 

-~4-L, _J/Jd,~ __ 
Carl L. Hubbs, Director. 



J' o.co'b t.,. ;')r f".fflit • Jr. 
~.g;lq Dut.ldt!lg 
!;hhiaee,, !lltnot.s 

Ootobc" 1, 1931 

In ,,.0:spon•e to you!" tel~~,n, of ··:e,;,t~ 30. ~ ffl:tb:mit t~1c followin,i 
• 

n~ly. 

{1) A pi· eU r;'.1.nal'y 11.ll~o e11.rvey. 

(2) A roe~m.1 fft"H'.l.nCTe stwe~ sru.ney. 

(3) t~ M.!h-hataher.? trumeietton. 

(4) A ecmntlthtton of' ,-,!'"'tfni-n,:~ lc,nd~ rind !'."r,,OUn/t1rv,· ntor~. 

(5) ,~ con1z1ff11tton of tttni•-r:; !)Ollutton. 



OQ'n.t\mltnr,; OU!' ~r'k tn Ut.c,b1.~ would rn~-e tt ve-rs tUftieult tor 11a to gpere one ot 

our auletr~ts tor ft'ttn 1'.-t of' ne~ l'w.fl!'m:1" to eng~~'.$ ln won: on I~ lnkee. ! he.V0 

be l'.l,Tanteii an ~,otnt~t ae a,gtd.st rmt or f'ell~ at •ar $1000 or $L."'OO to tmdertrilr.e 

trid.l'llftg itt the th.aret!.ot1.l r..nd pr~ctlcal side, of lak~ survey metbotltl dth an thh, 

l'f':-e l[l}.·,~ ;lJ',ll"VG.7 sbot1ld l"'"IOlVC!l e.letemt:ni"ltr for er""oh l&Jtei (1) the rl"cef:'rlt fieh 
• 



ot foo-:1 1Jm,! t~I• flab tu eo.eh ntf'eM• mrl the flsh and f!tl'1tng· hifltor,:,r of' ea.eh stream. 

·ve coJ: ld• lf d.H!rod • 1dentU'Jl t'he eoll~ctton~. and 1,!'e'PnNt a l'e'port on the ft~h f'~• 

or t,!1/'0 Ml.¥ out1t&a the lt~ta who f::,rn'!&r¾f ;10:r-ked ~ tl:ie rteooi of t~. who m1~t be 

emg~tl al modffate •apenQ to cr,-zrv on the field won. 

othm" •tate tlhonld be ~d to malco ~ ifflJp!ffltlon of the f$d,eTQl and eta,te flsb 

hr:tohenn of towa. ~ l)e!'h~• to ln~t µotenttal batobery •t•••• attd to orr1:.,e 

at it. p,c:,-gr~ tor the tmp~ent, •~anelon and ooordtnatloa or tho hatchery r:m.,t 
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.. 

(5) J\ '.':'!:':'' 'II-",, 
. -1;\'i 

r,ar 1 !,. TTnb'b c 
ritr~etor 
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