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Fvery game crop is the resultant of $wo forces: (1) the dreeding
habits of the species, and (2) the enviromment in shich it lives.

Breeding habi-.tn, are constant. Environmeat is the variable.

If the environment is favorable there will be a crop; 1if unfavor-
able there is no crop, and oven the capital stock may decline.

Iovircnment iz the swestion of mony factors - food, cover,
prodators, hunting, disease, etc. :

3ird lovers, by and large, have mnde the mistake of seeing only
oneg of them, huniing.

Sportemen, by and large, huve made the nistake of sseinz none of
- them, They izsist on turning oui stoelr without regard to whether the
environment is fit to receive it., If the onvironment were Improved the
constant plaunting of stock would de umnecessary. It is often cheapsr to
improve cnvironment than to constantly plant game,

Forosters sre taught from the outset the futility of plantinsc
in unfavorable enviromsents. They sre schaooled fram the osutset to the
broad idea of environnental contirols. Foresters can render o great
service to game conservation by helping to wsork ocut 2 lechnigque of environ-
sentzl controls for game,

Jo state stands in greater need of such work than IJows. The
prairie chiciken has been crowded cut of the state, probadly by reason of
the elinination of residual patches of prairie cover. The quail is being
slowly but surely reduced by the grazing sut of wsoodlots, the devesetation
of erselr bants and dreainaze channols, and the elimination of fencerows.
materfowl are shrinking before ths advance of drainage. The only basic
renedy is environmental conirol.

Host thinking conservationists realize this. %hat they do not
realize is that favorable game eonvircnments in the past have deen
accidental, whereas from now on they smst be duilt by humen handas and
draing, for the deliberate purpose of raising a gams crop.

Here enters the mission of gams research. It takes more knowe-
ledge to put together than to take apart. Just how do we Duild a qail
range? How smuch cover, and what kind, must be put into this gully to
maks it produce a covey every year?! How can that cover be arranged to
give minimum interference to the adjscent crop end meximom erosion con-
trol to the adjacent ploughland? That cover-plants produce food as
well as cover for the quail? What kinds and nusbers of predatory
species can de allowed to inhadit 187 Uhat supolementary winter feeding



iz necessary? Uhen? What mechanical arrangement will prevent winter feed
from being covered by snow or sleet, or esten by less valuadle spscies,
when worst needed by the quail?

The exact answers to such questions most bs worked out for each
species and each reglon, Just as snslogous gquestions are being worked out
for each species and region in forestry. Some think a guess is good
enough, btut foresters Imow from experience in their gmn field that technigue
based on guesses is expensive in the long run. There is a best way.
Foresters can help find it.

Agriculturalists a8 well as foresters can help find it. The
technique of anvirommental controls for game production must be dovelsiled
to both farming and forestry at every point, else it will never he practiced,
Gane is essentially a bye-product of farming and forestry. If the system of
raising the by-product interferes with the main crop, the by-product will
not be produced. If it does not interfere, but actually benefits the main
crop, economic as =ell as altruistic forces will cventually dring about its
adopticn., Host game crops can be made to henefit ithe wmain crop.

Tor three reasons, thercfore, Ames has the opportunity to do
real ploneering in game conservation.

(1) It lies in 3 state especislly in need of environmental
controls.

{2) It is tba center of agricultural leadership for that state.

(3) It is the center of leadership in famm forestry for
© that state.

The parpose of this paper is to urge the foresters at Ames to
grasp their opportunity. The pioneecring is not all done yet. Intellectunl
ploneering in conservation has just started.
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Aldo Leopold, 3-5-32

LAE: RESTORATION PROGRAM -- IOWA CONSERVATION SURVEY

clan ¥o.d

Nature of questions . Estimated costs

i State areal Survey as of *

Ready Remarks
for :

Total :Per aore:

: Park and
:action?:

:recreatio

Report: lnglntsrv;molog—; Fiscal
-dc : ical :or legal

‘P‘undl to buy is only quunon

a. Drained public, restorable. 7. Drained private, not restcrable.
. Drained puvlic, not restorable 3. Proposed artificial.
9. Gravel pits.

gshooting: "Refuge" means lake to be wholly a refuge. Figure in circle means part of lake
tate area: Figures in parenthesis denote acreage already owned by the state.

1 :Allen Green Refuge, . . Des Moines. ¢ 2 ¥ 2 Re {u :
-—c Lak Monona. £ T 3 B )‘,‘ B L3 :  None
z Clay... : 1 3 4 . 8 None : None
AP Monona. [ 2 2 1 ) 3 6 @ 3 ] Drop‘l Doubt if feasible
5 :Brown's and New Lak . iWoodbury. . ] 5 3 3 &) H 5 & 1 H 2 . Suit pending to qutat title.
6 ;Oldy Chase Slough.... ;Kmnton. zl 42 H i : None None : Drop? :Schnenke to examine. Doubtful.
7 :Cairo or Mud Lake.. s g 2 é ¢ 5 2 3 3 6 .iHutton to examine.
8 :Carr Lake.......... i G e Refuge.3. 3 3 51 : 4 Arrange for volunteer custodian.
9 'Onrhtnpherlon s].ouzh ) 1 ¢ 3 Refuge @ 2 : None None Schnenke and Hutton to examine.

10 'Olau‘ Lak: . : 5 3 3 : 6 1 : : 1 Schnenke to examine and select.

11  :Cone Marsh.. s % 3 B D : 4 : None : Nome : Yes :2/26: NWone : Nome $........f ¥ 3 ¥ Sece.ee. :Schnenke to examine further
: H : H H : : 3 : for possible refuge.

12 :Dan Greene slougn ig) ¢ 3 &8 Refuge : 3 : None : None 1 (285): Almost:Schnenke seleot shore property.

13 'Eld Lake . 67) T B 3 I t 3 : None? : None : 3407: Yes : Yes : Yes : None : Nome: ~ 7 i T i..... :lugl;r to examine to water

: H H : H : H H H holding.

14 .uraen Hay Bottoms . (c) 3 L 3 1 2 $ 6 1 3 3 None 3 3420 & Yos t 2f13 f.ciciiiieliccessed YoB 8 68,400 8 020 fe...en .:Funds t: buy is only serious
H H : H H H H H ] 3 : question.

15 :Goose Lake................:0reene... ...z (3) £ 3 8 2 T i 4 i Nome : None (k1) Yes :Question is one of cost.

16  :Goose e s R e oa Refuge?: 7 i 1 1 ? i 50 : :

17 :Goose Po . Ec 5 3 1 é‘ A 3 : Mone : None : 1250 :

18  :Grover Lake. 1 4 B 3 : & oNome ? : 180 : hnenke to ou-m- Doubtful.

19 iGuard Lake. pripng nol . 8o sinie H 1 Refuge : 3 i 2 : ? : 300 : !tlbility'

20 tHoney crcek Lue ..... 3 ? 2 1 2 3 O 1 3 7 ] :xunon to examine. Cost?

21 ;Jl.meuon Slough.. . 2 3 Re;jugu 1 None None (5')) : ,}g L) .SGhmnko to examine.

22 iIowa Lake.......... ' 3 : 4 @ ] 4 ? : ? : 1000 ] an'l :Doubtful .

gz iLittle Storm Lake. H 2 : 1 Refuge : 3 ¢ ? 4 ? szoo 25 :.......:Schnenke select shore property
iLittle Wall Lake. : ? 2 1 Refuge : 2 3 1 3 ? 7 03 :Schnenke to examine

25 .lea View Gravel m- g : 3 : s Refuge 2 i 1 3 5 (10) (60 :No further ocost oxupt upkeep.

: $ 3 ! 3 3

26 .Long Slough.,...... Appancose. 5 g ? 2 3 Rzﬁge 7 : None : None 80 : i1Schnenke or Hutton to examine.

27 iLost Island, Mud, Peualn 'Pllo Alto. 2 3 1 2 2? $ 3 3 7 10007: 30007: Hunon and Schnenke to examine.

28 :Manawa Lake... 5 S 5 - ] 3 2 3 akieate Maa i v Devige «...:Permanency of prnant dyke?
.Iooru slough 5 ) 2 1 F H] 3 : None @ None 100 ¢ 140 : : Almost:Schnenke select exact land

H L: H H H : : 1lines to

30 .lodlu- ; 7 TR e W . e (1) ] i 3 ? & 5 110 ¢ (991): ! Almost: !uhncnko ulnat exact land
s $ 5 H : : : ines to buy.

31 iMusoatine Slough.. uscatine : () : t : 1 3 ey 5 1 i(1528): :

H and Louisa : : : :

32  :Nishnabotna Fork 3 4 1 3 None : None 1080 :

l :0akland L $ 5 5 4 I 3 2 1000 :
10wl Lake 1 8 1 B3 3y ? 1 §

35 :Perjue Lake. $: 5 1 3 ¢ None : 2 120 : 4o :

36 :Pulaski Lake. : H 3 4 i g 2 1007: 100 :

37 :iRice Lake : 3 LIt S ) 1 ...t (800):

38 Emun T O o 5 3 2 3 ¢ % 1 90 : (317):

ig ............... iEnsinet... .. 57; :ox x 1 : Nome : None R TN T N U N, 1 RO, . OUNONN - W 5yt S L | S o | .
'Snvor Lnke. ........ AWORER e 8 1 Y & A TR ey s (318): to examine for game

¥l iSmith Leke............. ..iHaTTison....: z»; L ¥ 47 1k 2 so‘i to examine.

42  :Sunken Grove Lake and :Pocohontas $ @ 1 : 5 Nona? : 3 20 to make more accurate
: lough H : : $

" ? ? H L ? H 7 R | f.sv....1Schnenke to examine.

wh Lake x x & x : None : None 150 : : Drop? :Doubtful feasibility.

45 .l‘oobcy Slough. . 2? 7 ¢ 1? None @ None 1707: Lesonvse iSchnenke to examine. ,

46  :Trumbull and Round Lakes. 5 2 : 3T i f e 1(1640) 5 None 3= R Sy

47  :Twin L % 3 . 3 1 2 200 : uoo Done : to seleot land.

4 :Upper Wapsipinicon L 1 3 3 3 ? s ? | : None to seleot areas.
tUnion s].ough ue e 1 3 : 2 None :  None : 1?00 H Yes @ H .. and Hutton to examine
iWarner Lake. :Dickinson. . 2 1 7 H - ¢ ? H + (60): None : 8 ..:8chnenke to select shore
: < : 3 : 1 e S : LT ) e

51  :iWaubousie Lake........... iFreemont. .. ié; 5 1 1 Lt 3 : Nome : 200 : 500 : Yes : Yes 57 i.......:Hutton to examine.

52 iWest Hotter Lake.......... :Dickinson. . 1 & 3 : 5 13 7 H 2 H 60 : (200) t Yes @ None  § s ..iSchnenke to examine.

Total present state acres. (3' (10668) Total estimated
Total new state acreage. 17420
Total cost divided by total area$ 15. 62
TOAL BPBE..«oioeessaiiniss 1351k
l'cllnet: 1. Live public. 5. Live private.
2. Dry public. 6. Drained private, restorable.

is to be a refuge.

‘T °T1qEl



Confidential Report on

LAKE RESTORATION PROJECTS ~ IOWA CONSERVATION PLAN

Aldo Leopeld
In Charge, Game Survey

Contents. This report contains those findings on lake restoration
which are not to be made public, lest they adversely affect the cost
of state acquisition and improvement.

It 13 a summary and interpretation of the detailed project
reports, maps, and cost estimates, more or less complete for the 52
projects here listed, and contained in a "Lake Restoration Pile" in
the office of the Conservation Plan,

A tabulated summary of the 52 lakes appears in Table 1. Their

geographic position appears on the map,

Gﬁoieo of Projects. The 52 projects probably represent a cross section
of the available oppertunities in Iowa, in the sense of including all
types of lakes saitable for game, but not in the sense of reflecting
the relative frequengy of each. The large expensive projects are
probably over-represented. Artificial lake opportunities are under-
represented.

Projects were selected either 'hcmu of lecal mtm-t in them,
or geographic position, or the fact that an exceptiomal opportunity
existed to buy cheaply, or in order to sample a type not yet covered.

A few of the projects are already rejected; others on closer

enginsering analyses may be found impracticable.



Ownership Clagsification. The 52 projects, with respeet to ownership
and physical condition, fall into the following classest
Table 2,
Class 1. Live public lakes (needing improvement of some sort). . . 10
2. Dry public lakes, restorable. . » « . . + « ¢« v+ <« - .. b
3. Drained public lakes, probably restorable . . . . . . .. 3

4, Drained public lakes, probably not restorable . . . . . . 1

5. Live private lakes, to be aecquired by the state . . . . . 17
6. Drained private lakes, to e acquired and restored . . . 8
7. Drained private lakes, probably not restorable . . . . . . 4

8. Proposed artificial lskes to be constructed by the state . 2

9. Gra“l pit lah' * o @ e o e o ¢ o ® ¢ B » e e o s o e @ 1

52

Fanctional Clagsifieation. Under "Purpose” the table gives an estimate
of the order of importance of the functions or purpeases of sach project.

Thms the Allen Green Refuge (Project 1) 1s most valuable as a resting

place or refuge, next most valuable as a breeding ground, third as an

upland game covert, and fourth as a recreation area. It contains no fish,
The mmber of projects rating first, second, and third for the

six fimetions recognized in Table 1 asre as follows:

Iable 3,
Fanction Fumber of Projests Rating
First Seco Third Total

Nesting 9 g 7 2%
Resting 24 9 8 L5 |
Shooting .} 11 3 18
Upland Ceme 4 5 15 24
Fishing 5 7 g 20
Parks & Recreation 3 6 2 1



The ratings are as of the proposed, not the present, condition.

The projects which should be entirely closed to all shooting are
marked "refuge® under "ghooting® in Tsble 1, and usually have "resting®
degignated az their first funetion. There are 19 such.

The projects which should have part of their area set aside as
refuge are marked with a circle under "shooting® in Table 1. There are
23 guch., Hence 42 of the 52 projects should be all or partly refuge.

None of these refuge classifieations ghould be regarded as
inflexible. Whatever ground is delimited as a refuge should of course
be an inviolate sanctuary at all seasons (see Refuge Policy), but the
best size and boundary lines for the refuge can be determined by
experience mmch better than by an advancs guess. The way the birds
react to the proposed improvements, and to the use of the lake by
people, and the rolatiog of the lake after it is improved %o other
feeding, resting, and shooting grounds, must all enter into the question
of best location and size for a refuge. Final loe;tions and boundaries,
in ghort, are a cut-and-try job, the exact cutcome of which cannot be
predicted during a survey. It iz a matter for gradual administrative
adjustment.

Of the 52 lakes, 19 have no fish, or only rough fish, and
therefors have no fighing value. (Bat Table 3 shows five as of out-
standing value for fishing.)

Of the 52 lakes, 18 have no ®park value® in the semse of
timbersd shores of the kind ordinarily regarded as suitable for summer
playgrounds. (But Table 3 shows three as of cutstanding value for this

~ purpese.)



=l

Size Clagsifieation., This is diffiecult, becanse some of the projeects
deal with the improvement of some part of an existing lake. Counting
entire units only, and proposed new state water or marsh area only,

and dropping rejscted projects, the size classes are:

Table Y.

8ize class (water area) No. of lakes
Under 50 acres 3
50-100 acres 6
100-200 acres 5
200-500 acres L
500-1000 acres 5
1000-2000 acres 5
Ovex 2000 acres 2

30

In the “srea® column of Table 1, figures in parenthesis
indicate acreage already owned by the state, whether dry or wet.
Figures under the "marsh or water® column without parenthesis represent
either proposed new state water aecreage, or private water acreage to

be brought under state control.

Cost of 52 Lakes. The cost estimates in Table 1 are rough. They are,
if anything, lower than what will actually have te be paid. The

*per acre® costs are the estimated total expenditure for land, water, or
improvements on each project spread cver the area to be purchased or
improved., In Class 6, 7, or S lakes, many of which require engineering
works not yet plammed in detail, the cost figures are either lacking



or very rough.
The per acre figures are believed to be auseftl way to raise the
question of whether certain projecis are unduly expensive.

The total cost of restoring the 52 lakes is estimated to be:

Zable 5.
Probable totsl
Cost No. without cost of 52
Class No. of Projects ZEstimates st Bagtimate lakeg

4 9 $ 44,970 2 $ 19,900
2 5 76,100 o 76,100
3 2 69,000 1 75, 000
) 0 0 1 0
5 13 67,830 4 110,000
6 7 255,600 ) 350, 000
7 0 o 1 0
g 1 10,000 1 15,000
9 0 0 1 o
3T 523,500 15 676,000

Cost of Coumplete Program. The ultimate question, toward which all

the preceding evidence aims, is thist How much money will the state
have to raise in order to carry out a statewide lake restoration progrum?
The following entimates proceed class by class.

There are 63 meandered (state owned) lakes left in Iewa (see Iowa
Lakeg, Parks, and Streams, p. 25) which collectively constitute Classes
1l and 2 of Table 5. Fourteen of these, or about a fourth of the total,
are included in the 52 projects, and will ceost $125,000. Thisg figure

includes one very expensive and as yet problematical develepment (No. 27)



a2t $70,000, which constitutes over half the total. There may, however,
be some of these expensive engineering jobs, aimed at the stabilization
of water levels, in Class 2 (public lskes dry in 1931, and probably dry
again in the next drouth peried)., It .e&_u probsble that Class 1 and 2
lakes will need a total of $300,000,

There are 12 meandered drained lakebeds still wholly or partly
owned by the state. These constitute classes 3 and 4 of Table 5.

Six of these (constituting 4 projects, because Muscatine Slough is
listed as one instead of three lakes) are included in the 52 projects.
The question is how many of the remaining 6 are likely te fall into
Class 3 (restorable), and what will they cost. The remaining 6 are
mostly small., It seems that $125,000 will cover all of Classes 3 and 4.

Class 5 (live private lakes) is a matter of how far the poliey
of state acqguisition ig to be carried. It is conservative to estimate
that the state should acquire at least one private lake per county, or
5 times as many as the 52 projects inclnde. Thisg would call for
$500, 000.

Clagses 6 and 7 (drained private lakes) already cover many of
the larger lakebeds, but enly a small part of the levee and pumping
projects now tending to go bankrupt, and presenting attractive opper-
tunities. A total outlay of double the presemt program, or $700,000,
would seem conservative.

~ Class 8 (artificial lakes) are more a matter of fishing and
general recreation than of game. An arbitrary estimate of $100,000
is offered.
Class 9 (gravel pits) are often alrsady in public ownership. An



/
arbitrary estimate of $50,000 1s suggested. /
Casting up these estimates: "
@1‘ 60
ete Restoration
Class 52 Projects Commutation Total Cost
Cogt
1&2 $125, 000 1/Y% covered $300, 000
3&h 75,000 1/2 covered. Remainder 125,000
small
5 110,000 1 per county, 1/5 500, 000
covered
b &7 350,000 Double present program 700,000
8 15,000 Arbitrary estimate 100,000
9 ) Arbitrary estimate 50, 000
76, C00 $1, 775,000

In broad terms we can now say that no lske program carryiag
less than!$1,000,000 wovld be adequate, and none carrying over $2,000,000

will be necessary.

Organization. The lake restoration job involves four big problems:

l. Pinancing acquisition program.

2. Acquisition methods and personnel.

3. Administrative methods and persommel.

4. Maintenance costs.

A very sketchy discussion of thess is here offered as a tentative
guide to praesent actions.

The ihitial acquisition cost ig quite evidently within the money-
raising capacity of an enlarged license fee, spread over 3 pericd of

Years. The partiecipation of the federal govermnment, both in federal

sshsppp——— ST



purchase of interstate boundsary lands, and in fedsral ald through
the proposed amsmnition tax, should bs highly acceptable to the atate. ;
The question of methods presents oms basic difficulty: It
will be impossible to educate the public to demand an enlarged licenmse
for lake work without inflating the asking price of lake lands. The
only recourse I can see iz to adopt the policy of using lecal pressure
te secure favorable options, and buying only where such options are
really faverable. '
A program of this size will also require the services of an
" expert land-buyer. I suggest one be borrowed from the U. 3. Forest
Service or the U. 3. Biologiecal Survey.

The need of a techmical persomnel to select projects, and to
formlate ani improve the practice of management, is obvious. At
least ome full-time waterfowl regsarch man will be nesded at Ames, plus
a considerable fraction of the time of the Executive Sgeretary and of
the Superintiendent of Ggame -ml of Fish.

The question of adminigtration and maintenance also involves
the umsolved problem of custodisn services. The idea of a full-time
resident custodian for each project should be rsjscted at the outset.
The best principle to follow would seem to be that of the "Per Diem

‘Guard”® gystem developed by the Forest Service for fire control. This
consists, in short, of a local resident, selected by and under the
spervision of the Disirict Ranger (Game Warden), who keeps his eye
open at all times, and enters upon astive dnty when conditions demand 1%.

The adminigtrative problems imyvolved in publis shooting grounds
are discugsed under the “"waterfowl" chapter.





