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CCRRPCTIONS FOR VILDLIFE HANDEOOK

Pago Correction
18 v o =~ - - - m- - - - 2 =0 =6 - Change "Illogal" to"Illegnl"
24 % e emme-- - PYlace a dash tefore the =34 in the synbol

"Plantings of Animals."
Lower number indicates the year planted.

25 === ccaaa- Change G-SI "Stream Improvement" to
G-3L "Stream Improvement”
25 = = - e e e .- Place follom' g }erend under Bird House

legend: ) = Feeding Stetion
27 o e - === - = = = "Gadwall" for Muadwell™
I et Under "Boundary Lines" change the third sen-
tence to read "A line should be cleared
around a refuge 6 to 8 feet wide" in place /

of " A line should be elsared around a refuge
the width of a truck trail fire line (twenty
four feet.)"

40 - - - - - - = = = = ~ Change the last sentence under objective to
"A brief ‘description of thesc lalzes and
streem classes is given in the appendix.”

56 = - - = ==~ -~ - - Eighth line from bottom "Scveral®™ for "Severgl"
A Seventh line from bottom "while" for Mwhite"

60 = o == o - .- Last columm should read "divide number of
pounds to dszte by number of hours to date to
get this figure."

648 = = = « = = - = = -« Cross out title at top of page.
76 - -===-«--~ Par, 5, third lins "larvae" for "lervacs"
76 == = = =« =« =« Par, 7, last 1inc "Diptera" for "Dipiers"

129 - === - === Placo"G. Fish and Game, Form 140 R-9" at top
of this shnat.

130 == = - - - - - Last lins “comprise” for "comprose”.
131 = = e e s e e e e "Marponser® for Morgzn*er ;
223 - e emme- Direction indicators /\ should appear only

on the centcr line of tha amrial survef
travel rcuteﬁ. .

“mwmm

; uIn column unicr ”Animal rredaainan%é“' ‘ 
>~~f”Simnliﬁn9 gud.“ﬁammarus“ ‘begin with capital
*gletters.j;, f
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CORRZCTION FOR T'ILDLIFE HANDBOOK

Pnre Correction
228 4dd the following directions to

page 228;

Directions for calculating grouse
Population.

P(Total population for arca censused) =

A(Totel area in 3q. Yds. of census area) , Z(Total Mo, grouse seen on strips)
X(Total lincal yards of distmece) . . Y(Twice avge. [lushing dist.in yards)

EXAMPLE

4 sections or contcins 12,390,400 square yards
32 miles of line = 56320 yards
19.2 X 2 = 38,4 R
33 grousc on total lines .
12,390,400 X 33 408833200
56320 X 38,4 = 21,626,880

D By
wWowonon o

.\j .
u

189.0 grousc on 2560 acres
or
47.2 grouse per section




FOREWORD

7ild Life is one of the major resources of the
National Forests of Region Nine. This Handbook outlines
the policies, ohjectives,and instructions governing wild
life management in the Region. The instructions in the
Handbook will control until changes are approved by the
Regional Forester.

In the management of National Forest lands, the pro-
duction of Wild Life will be correlated with the production
of other resources and its importance will be recognized re-
gardtess of whether or not there is a direct monetary return
to the Federal Govermment. All Forest Officers in executive

positions in the Region should familiarize themselves with the

Wild Life Hendbook and it will be expected that wild life
management plans will be prepared and put into effect as
rapidly as practicable.

Since this is an initial effort, constructive criti=-
cism and suggestions from the field are invited.

i

/ /{44 /,(/&_/

Reglonal Forester.
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OBJECTIVE AND FOLICY

Objective

To repognize the recreational, econonic, aesthetic and
pducatiornal values of wildlife and to produce eand utilize on a
sustained yield basis the maximua number of wild animals which
are compatible with social needs and within the productive capacity
of the Forest,

l. Differcnces in Ecological and Physiological Requirements of
Animals

Differences in ecologicel end physinlogical requirements
of animals meke it necessary to give only general plans and poli-
cies in this handbooks, Thess gencral directions are therefore not
expected to fulfill in detail th:s nseds for maraging cvery specics
of animal in all National Forests of this Region.

Every species bears different relationships to its environ=-
ment and also has different physiological requirecments. Likowise,
each Forcst may differ widely as to soil, water and vegetation from
every other Forest and so offers a variety of conditions under which
animals livce Thus the activity of the same animal will vary in
each different locality, and the carrying capacity of cach Forcst
will be differcnt.

1;.’ Corrcletion of Wildlifo Administration with Federzal and State
Agcncics

Ae Biological Survey

THIS AGRBEMENT, entered into the 4th day of January,1935,
by and between the Chief, Biological Survey, and the Forester,Forest
Service, for the purposc of outlining the responsibilitics and
functions of each agency, and cncouraging o maximum degree of co=
operation, provides as follows: '

ls Mutual recognition that:

(a) The Biological Survey is the recognized bureau of
the Foderal Govermment dircetly charged with the
responsibility for conducting research necessa
to lay the foundation for wildlife mnnagemcnt
throughout the cowntry.

(b) The Forest Servic: is the recognized bureau of the
Federal Government directly charged with the ro-
sponsibility for tho sdministration of the National
Forests ond for the management of National Forest
recsources, of v hlch w11611fc is once

2. - The ‘general functlons of the twro agcnclos undcr thls agrﬂe-
ment will be -as follows:
-~ (a) On lands under the comtrol of the Fcrest Scrvice,
~the Blologlcal Survey. vlll conduct fundamental

'.}_.,
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(b)

()

rescarch to deturmire principles upon which wild-
lifc managoment plans will be basced and will act

in an advisory capacity in the carrying out of

such plans and principless On Hational Forest

land the responsibility and authority for corrcla-
tion ond integration of wildlife management with
recreation, timber production, grazing ard other
uscs of the Forest, will rest at all times with

the Forest Serviccee.

On lands wder the control of the Biologicul3Survey,
the Forest Service will conduct furndamental re-
search to determine principles upon which timber
and grazing management plans will be based, and
will act in an advisory capacity in the carrying
out of such plans ond principleses On lands under
the control of the Biological Survey, the responsi-
bility and authority for correlation and integration
of timber and grazing monagsment.irith racreation,
game and other uses will rest at all times with the
Biological Surveys

In the event the cvailable resources of either bureau
arc not sufficient to meet the research demands of
the other bureau, that burezu, within the limita-
tion of its resources, will proceed with the study
of specific problems, collection of all factual in-
formation possible, ond preparation of the planse
Such plans will be submitted to the other bureau
for review and comment before application.

3. Other general considerations agreed upon are:

(a)
(b)
(c)
(a)

In the perfection and consumation of wildlife nmanage-

ment plans, the two buresus will cooperate +to the

fullest cxtent possible, and to this end there must

bz a free exchange of all pertinent deta and frazk

discussion betwcen members of the two burcaus.

All gquestions pertaining to the cooperative work

of the two burceous which arise in the field will

be discussed on the ground by the leaders of the

Biological Survey and the responsible Forest

ofilccr. Questions of disagrecmont will be reo=-
forred to the Washington offices of the two bur-

caus for decision.

Mombers of both bureaus will refrain fronm CXpress-

ing in public a view contrary o the accepted

policy or plans of the other bureaue

In so far as possible, the National Forest person-

nel will, in connection with its regular duties,

nake observations concerning life histories,num=

bers and other pertinent data essential to wildlife

management and administration.

To the fullest extent possible con81stent with

other work, the Forest Service will contribute

time, equipment and improvements, end will aid in

- securing the cooperation of ocutside agencies in
‘1further1ng thﬂ rodent and predatory anxmal control

-“-
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projects of the Biological Survey.

(f) TNo predatory animal or rodent control measure will
be undertaken on National Forest land without the
joint gpproval of both bureaus.

(g) No geme importations, involving the introduction of
a new species, will be undertsken by the Forest
Service without first securing approval of the
Biological Survey. In such cases the Biological
Survey will, unless the information is already
available, make a detailed ecological study of the
habits and habitat of the species at home, with
special reference to the conditions it will

- encounter in the new location,

4, This agreement shall contlnue in force and effect until
terminated by writiten notice by either bureau to the other.

Approved by the Biological Survey on the day and date first
above written, and by the Forest Service this 4th day of January,1935.

The U, 3. Biological Survey,
By J. N. Darling, Chief,

The U. S. Forest Service,

By F. Aes Silcox, Forester.

B. Bureau of Fisheries

THIS AGREEMENT, entcred into the 18 day of March 1935,
by end between the Cormissionor, Burcau of Fisheries, and the Forester,
Forest Service, for the purposc of outlining the functions and re-
sponsibilities of each agency in a cooperative program for maximum
utilization of the fishery resources of tho National Forests, provides
for:

1. Mutual recognition that:

(a) The Burcau of Fisheries is the recognizcd burcau
of the Federal Govermment dircctly charged with
the respomsibility for conducting rescarch neces-
sary to lay the foundation for fishory management
throughout the country.

(b) The Forest Service is the rccognized bureau of
the Federal Government directly charged with the
responsibility for the administration of the
National Forests, and for the management of
netional ~-forest resources,. including the fish
life and lokes and stroams.

2. Adoption of a natlonal-forest stream and loko program
con31sting of':

(a) Surveys at nceded 1ntervals tc determine the
physical; chemical, and blOlOélCal condltlcns of‘
sl alkl 1mportant waterse . .
- (b) Invostigatiom of problems wﬁich,rcqu‘rc solution
..~ in order to fully utllizc thc results of survcys.

-
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(c) Installation of structural devices and introduction
of fish food species, where necessary and feasible,
in order to create and maintain conditions more
favorable to the survival, growth, and reproduction
of fish life,

(d) Developmeinb and application of a comprehensive and
scientific program for rearing and planting fish,

(e) -Regulation of angling(through cooperative endeavor
with the States or otherwise) in such a manner as
to assure ths greatest possible benefits from the
improvement and stocking of waters.

3+« The general fumction of each agency, within the limita-
tion of its rcsources, as follows:

(a) The Bureau of Fisherics will conduct strcam and
lake surveys and rclated investigations to deter-
mine principles upon which fishery management will
‘be based, and will act in an advisory capacity in
the carrying out of such principles.

‘(b) The Bureau of Fisheries will provide the fish
required thru rearing to the desired size in
its own hatcheries or in rcaring ponds constructed
by the Forest Servicey develop a planting and
distribution plan for each Forcst and furnish the
Forcst Scrvice with instructions for handling the

) planting work.

(c) The Bureau of Fishcrics will continuc to operate
fish hatcheries ond expand such operations where
neccssary.

(d) The Burcau of Flsherlcs will conduct all fceding
opecrations exccpt that’ Forest officers may care
for fish held temporarily in isolated holding pools,

(e) Thc Burcau of Fishcries will locate, develop speci-
fications for, and supcrvise the construction of,
all rcaring ponds and holding pools,

(f) The Forest Scrvice, with the tecchnical advice of
the Burcau of Fisherics, will undertake the con-

) * struction of all nccessary stream and lake improvements.

(g) The Forcst Service will handlc all planting work
wder instructions and rccommendations provided by

" the Burcau of Fishcricse

(h) ‘The Forest Scrvice will asswume responsibility for
the administration and operation of management
plans and will rotain fulllauthority for the
correlation and integration of such plars with
rocrcation, timber production, grazing and other
uscse : ,

4+ Other gcnerul consideration as followss
~(a) There will bo a frce cxchange of cll pertinent data
- and frank discussion betvecn membcrs of the
oo bwo bureause o
~(p) AlL questions pertulnlno 4o thc coopcrqtivc work whlch
. arise in the ficld will be discussed on the ground
by tho responsible. represcn+at1vc of cach burcaus’
. -Questions of disagrecment will be roferred to the
' Washington offices of the two burcaus, e
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(¢) Members of both bureaus will refrain from express-
ing in public a view contrary to the accepted
policy or plans of the other bureau.

(d) No fish importations, involving the introduction
of new or exotic species, will be undertaken by
the Forest Service without first securing the
approval of the Bureau of Fisheries.

(e) No cooperative arrangements with States or other
agencies, involving work on the National Forests,
will be made by the Bureau of Fisheries without
first seecuring the approval of the Forest Service.

5. This agreement shall continue in force and effect until
terminated: by written notice by either bureau to the other.

Approved by the Forest Service this 1lst day of March,1935,
and by the Burcau of Fisheries on the day and date flrst above
written.

The U. S. Bureau of Fisheries
By Frénk T+ Bell, Commissioner
The U. S. Eorest Service
By F. A. Silcox, Forcster.
C. State Conservation bcpdrtments

The administration of fish and game will be carried on in
cooperation with the State Conservation bodies. Such cooperation will
involve the combined efforts of the Forest Service and the State Con-
servation Commissioner in regulating fishing, hunting aond trapping \
on a sustained yield basis or of furnishing information on which laws
can be based for the attaimment of this ObJCCthG. Data on yields,
disease and hunting conditions shall be provided to these bodies.
Forest officers will at all times assist the State in reducing law
violations. Requisition for fish from State hatcheries or State
_rearing ponds will bc made on Scptember 1st. of each year thru the
Regional Forcster to the Conservation Departments. .

De State Colleges and Unlver51t1es L
Where spcclal 1nvest1gat10ns 1n‘W11d11fe mana gement are

necded and cannot bs fulfilled by proper govermmental agencies, it

- may be possible for the Forest Service to entor into agreements w1th,
the appropriate officers of State Universitics or colleges of the
respective states for- such rcsowrch, and the Fbrest Scrvice may. e
~provide men ond equlpment if such’ arrangements receive the sanctlon,;“*~'
. of tho Forestcr and are not 1n confllct with. othor agrecmants,(~
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already in effects

IIIs The Place of Wildlife Developement in National Forest Management

The great economic znd social values of wildlife in the
Natlonal Forests demand that attention be given this resource in
proportion to its desirability and need.

The degree of desirability and importance will be chown by the
public demand, as indicated by the use of wildlife resources. Animal
resourcedin inaccessible areas or far from centers of population are
used but slightly by the public and will necd little or no attention
in comparison with forest areas near centers of population where dew
monds for animal products are intense. In the latter locations tho -
priority of wildlifc activities will be high.

Classif'ication of arcas as rclated to other forest uses sre:
A. Dominate =

Areas which will govorn the supply of wildlife nceded to meet
the heavy present or prospcctive demand of the public where there
nay be high potential qualitics for desired wildlife productione.
Streems or parts of streams with cold feeder springs and winterimg
swarips for deer, winter feeding areas for various species, refuges
for caribou, moosc etc. aro examples of dominatec arcas. In such
arcas no other form of occupancy or utilization, which impairs its
potential wildlife produclng cbilitics, will be allowede

Be Coo’rd:y.n te =

Areas which will govern the supply of wildlifo neceded to meect
a smeller demand, wherc the potential qualitics for wildlife produce
tion arc of minor importanco, and in which the use will not conflict
to an wnjustifiable degrece with othor major uscs of the Forcst so as
to ontail wrwarranted szerifices to &ther econonic or public interests,
but will be regarded as a major service and will bo provided for in
coordination with other uses.

C. Subordinate -

-

Arcas where present of prospective wildlife is and probably
will be smell or where wildlife potentialitics are low and whore '
management procedures for wildlife would conflict unjustifiably
with other more important functions of. the Forsst or result in a
sacrifice to other cconomic or public interests. Wildlife proced-
urc on such arcas will not be provided for or may be entirely ignored.

, IV . Priority in thc lL.nagcment of Spcclcs

‘B Animals that arc in dzmgcr of caxt:.nctlon will havo prlorlty :

. on restz'ic{:cd Tanges over all other wildlife resources.

| 'bo l:.fe condltmns.

i “ - Be Where two spccies of: nn:umls of equal mportn:zce are .COTw
Fetmg for the same ranke, the one having the most oxscting life re=
quirements will have prefcrence over one m:bh grcutar tolcrance as
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Ce Management procedures for species other than included
under A and B will be on the basis of the demand as indicated by
the greatest good to tho greatest numbers, In generzl, the lows
which govern priority of species will be on the follcw1ng basis:

1, Totel value of snimal resource rather than in-
dividusl value,

2. Needs of local people will have priority over
the needs of equel numbers of visitorss Social
value shall have priority over economic valucse

3+ Restocking, which concerns the use of a spscies
native to a particular arca as against the uso of v
a non-native spccies of cqual value will, in all
cases, be decided in favor of the native specicse

=23

V. Priority of Wildlifc Activitics in Point of Time

Wildlife proccdurc is scasonal in naturce. Therefore, the
following rules will be observed in determining the priority of
jobs as to time of opcration:

A, Jobs that are scasonel will be given priority over alle
scason jobse :

B, Jobs rostricted to limited periods of e« fow days will

be givon priority over all-scason jobs. ‘ ,

C. Jobs depending on certain weather conditions will be given

priority over longer poriod jobse.

De. Jobs in which the success or failure depends on cxact
daily timing or on changing animal conditions which will
make the results void if donc at other than a certain time
will be given priority over all other opcrationse

VI. Developement of Wildlifce Resources

The 2im of the developement of J1ld11fc resources on the
National Forests will be to producc and maintain’a capital stock come
patible with the carrying capacity of the Forest. and othor Forest
USCSe

A. Rcfuges

Rofuges arc arcas established for the purposc of
maintaining reservoirs of various specics of wildlifc. The
prossuro from the natural increase will be sufficicnt to
causc an overflow from the rofuge, thereby furnishing o
surplus for surrounding public hunting and fishing grounds.
Refuges for all but migratory wmiterfowl should be established w/g
wndsr such conditions' that they can be discortinued whon
sustained yield menagement has been accomplishede dlgrutory
bird rofugos, howcvcr, nust be nstabllshcd as nurm"nﬂnt sancy-
Luary arcase.. , ;

\ >8. Rearzng Ponds for T*cut and Pondflsh

Sufficlent roarlng pcnds for trout an& varlous pond- i

, _7-;

e
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fishes should be established and constructed so as to ade-
quately stock the lakes and streams within the National For-

estse

Cs Juxtaposition

The proper dispersion of food, cover, water and breed-
ing areas shall be established and maintained with refercnce
to the various species of wildlife being managed compatible
with other forest uses and the public demand for both wood
and wildlife products.

D. Winter Feeding

Wherever possible, the Forest Scrvice will plant self-
sustaining perennial winter foods. Where trecs, shrubs and
plants arc not capable of sustaining a sufficicent population
to supply the public demand for a given species, comsideration
should be given to the planting of annual food patches.

Artificial feeding stations will be resorted to only
under cxtraordinary conditions and then enly thru the co-
operation and assistance of local sportsmene.

Ee Restocking

Stocking of native or cxotic spccics shall be resorted
_to only when the numbers of suitable game animals within an
///area is in3ufficiont , ond only efter it has been established
that the area is capable of sustaining thc anlmals and that
they will receive adequate protection.

F. Diagnosis of Hortality Factors.

The Forest Scrvice shall at all times attempt to
diagnose the factors which cause mortality among wildlife
populations.

Vii. Control of Volume of Wildlifc Resources

Adequate control mcasures must be enforced so that no species
of wildlife beccomes over-abvndant or unduly depletede.

A. Measurcment of the siocking and the amnual incremunt of
wildlife resources is important to proper control of volumec.

B. Recommendation for hunting ond fishing scasons will be
based on the emount of the annual inercment, and regulated by cooper-
etive agroamonts with thé’}céﬁéctivc tate Conservation Departments
and Federul Departmonts having jurisdiction-over wildlife.

: "Bag and creel limits shall be determined by cmmual inere-
“ment mﬂasurements and regulated by cooperative agreemcnts with thc

ﬁk’varlous State and Federal wildlife agenciese.

" Cs Cooporative hunting shall be attempted in order to deter-
mine the onnual “bake" of wildlife in respect to its abundancc and

+loeation, and to educate the publlc to thc adv1sab111ty of a llmlted

licensg s}rstcm‘ e
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Ee A limited license systom should be encouragud to prop=-
erly utilize the annual incremcnt. :

Fe Catching living wild snimals will sometimes be neccssary
to alleviate over-population and to restock barren areas.

Ge In case ndequate control of wildlifc on a sustained yield
basis camnot be obtained through cooperation with the resnectivo
State Departments, other means must be soughte
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PRINCIPLES OF WILDLIFE MANAGEMENT

"ildlife Management" as referred to in the ¥ildlife handbook
is the art of making land produce sustained annual yields of wild-
life for recreational use."®

Wildlife production depends on a ~variety of conditions includ-
ing soil, climate, vegetation and the activities of other animals.
All of these conditions vary with each particular area so that plans
for management must be mede with a specific location in mind. There
are, however, certain fundamental steps which apply to all areas.
These steps have been ovutlined by R. T. King °° as follows:

a. Inventory (Recemnoissance)
b. Census
c. Yield

* d. Diagnosis

. e. Control

An explanation of these items followss

a. Inventory (Reconnoissance) An inventory attempts to deter-
mine what species of animals and plants are present.

i be Census = The census attempts to determine the number of

< animals present on a unit of area.

c. Yield = Yield or productiviiy indicates the rate at which
breeding animals produce a removable crop. This may be
expressed as animals per unit or percent of the breeding
stock,

d. Dicgnosis - Diagnosis is the process of discovering the
limiting factors which are working against high product-
ior of animals. Lack of food, lack of breeding grounds
and over utilization are exsmples of limiting factors.

‘cs Control - Control is the process of removing one of more

. limiting faclthrs with a resulting higher incremznt of

.. animsls for use by man.

. s e B

%

. °Aldo Leopold = Game Management 1933 ,
°°R. T. King, Major Consideration of a Wildlife Policy. Proceedings
- Regional ﬁildlifc Conference,; Milwaulkee, Wisconsin, 1934,
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GRENERAL INSTRUCTICNS FCR WILDLIFE
MANAGEMENT PLANS

The wildlife management plans for the National Forcsts
of Region Nine will consist of:

Regional Plans
Forost Palhs
Unit Plans
Sub-Unit Plans

Although all forms of wildlife will be considercd, writ-
ten plans will be made for only thosc animals important for
fishing, hunting, tropping, cducation and rcczcatlon or as foods
for other animals, :

Regional Plans

The regional forester will deviso plans for the management
of wildlifo resources which will sct the general objective and
policies for tke rogion and will be based on scientific knowledge
and accurate data which will serve as a guide and standard for
woerk to be accomplishdd in tho Forestse

The plans will be built with the demands of the public in
mind and in hermony with the latest discoveries brough‘t out in con-
Junction with land use plarninge

The Regionzl plan will consist of a Regional Wildlife Hand-
book augmented by rerorts, maps, atlases and statisticse The pur-
pose of these recporits, atlases, etcs., will be to guide the program
along such chmnols as to accomplish the aim as set up in tho ob-
Joctives,

Tho Forest Pla.n

The Forest will be considored the working circle for wild-
life management :md the work arca within the Forost will be the
Unlto

The Unit will consist of all contlguous arcas which posscss
similar physiographic and biclogical characteristicse

The sub~Unit will consist of each upecles o* animal to be
mnonaged in each Unit,

Tho Forest plan will be preparced on letter-31ze sheets by
the Forcst Supervisor and sent to the Regional Forester for
approvale Approval by the Rogional Forester denotes the adopt-
ion of the plans The Supervisor will thon place the parts of the

plon on maps and atlas-sizc. shcets rrmch mll be knovm as the "{11d- N

11fc Plaon for the Foreste

Therc follows an outlme and explzm 'blcn of‘ ‘the Fcrest Plun,kf'" E

~ Tnit Plan and Sub-Unit Plan:
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1, Forest Plan
T Index Maps
Le Resource Map
B. Dovclogﬁmont Map
Atlas Binder 18" X 21"
A, Wildlifc Key (Toble of Contonts)
B. General Objectives and Policy statomont
C. History ond Present Status of Wildlife
in the Forest
B. Zconomic Trcnds -
E. Moctcorological Conditions
Fo Goological and Soil=Classification and
Conditions.
Ge Ownecrship Status
H. Statistical Information
I. Boundariocs of Units
2. Unit Plans
Indox Maps
A. Recsourcc Maps
B. Dovolopfmcnt Maps
Atlas Bindor
A, Wildlifc Key (Tablc of Contents)
B. Goneral Objecctives and Policiocs
C. Owncrship
D, Cover type Classification
Ee. Summary of Statistical Informction
F.  Rcoconroissance of Wildlifc
3¢ Sub-Unit Plans
A. History and presont status of cach spec1os
Be Importance in the Community
C. Life History
D. Spocific objective and Policics
E. Sumary of Mansgement Proccdures and rcsults
l. Detcrmination of the Present Stocking
and the annuel incroment.
2. Doteormination of and recommendations of
© romoval ofthmdting factors.
.Be Reocommendations or Utilization
P, Swmary of General Conditions

l. Forcst Plan
Index Haps
These maps will be on a seale of 1/2" or 1“ to the mile, and
mounted on standard wing map -holders.. Wildlife reosourdes and dovel=-
opments will be indicated by symbols given in the Wildlifo legond.
D1ffere1t classcs: of ‘animals will be differentiated by colors and
dlfforcnt spoclos by numbors.‘ :

ntil bcttnr mothods arc duvclopod for dotcrnlnlng truo

k ykcfnd1t1ons of stock1ng, gcncral tcxms such as", good fishing," etc.,
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The maps will contain the following items:.

A, Resofirce Map

1.

2.

3

4.

S,

6,

T
8n

Lakes and streams affording good fishing.

Indicate species by number ( Legend).

Rearing ponds established for trout or pondfishes.
Indicate location by legend.

Areas of good hunting. Use numbers to indicate
species and place one figure of legend in each
township considered. Place a number under the
good hunting legend to indicate species hunted.
Areas of heaviest huhting. One figure of legend
in each township of most heavily hunted territory.
( Indicate species of animals hunted by numters.)
Ranges of important species of birds and mammals.
If the range of an individual species occupies the
entire Forest Unit, indicate it on the map margin,
but if either the summer or winter range is re=-
stricted to a part of the Forest this range should
be indicated according to the legend. Game ranges
should be revised each year as now information is
available and the time of the change should be in-
dicated by the year (1934, etc.,) When the map
becomes confused with many new revisions, use a
new mape.

Refuges of all kinds - Federal, State or private-
which are already established. Include date of
establishment. ( Legend-Maps.)

Hatcheries - Federal, State, Private (legent.)
Game nr fur farms, Federal, State of Private.

B. Development Map

1.

Areas to be restocked with fish, birds or mammals
(legend.) Show the species by nuuzber in the upper
half of the legend., When restocking is accomp=-
lished placé date in lower half. ( Detailed plans.)
Proposed lake and stream improvements. Indicate
propnsed improvements for the coming year. (Legend~
detailed plans.)

Completed lake and stream improvement (legend.)
Rearing or holding ponds. ( Legend-detailed plans.)
Plentings for wildlife. ( Legend-detailed plans.)
Study areas, including plots, or patterns for census
taking, demonstrations, research ete.-

( Legend-detailed plans.) )

Proposed refuges ~ Federal, State or private in, or
adjacent to Forest. (Legend-detailed plans.):

Game, fur farms or sreas under special use permits
for trapping. Federal, State or privste. :

- (Legend-detailed plans.) - m

(Copies of A and B due in Regional Office January’15) ) f  k;‘:

13-
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Ce Atlas Bindcr,

The oflas binder will be of stondord size 18" x 21%, The
cover will be painted black with a 5" red Forest Service shicld
in the center, the word "Wildlife," in 2" red lstters above the
shicld and the Forest and Units in 2" letters bolow the shicld,
The atlas binder in the Supervisorts office will contain the
plans for the cntire forest, including the plens for cach unit
ond sube=unite All sub=-divisions of this folder should bte separat-
ed by manila cerdboard sheets, on which a marginal tob indicates
the part to followe The sub-units, or species will be arranged
in the following groups: Fish, water-fowl, upland game, fur
bearcrs, non-goeme onimalse The atlas binder in cach Ranger
office will contain copies of the Unit and Sub=-unit plans for the

Units and Sub-Units which fall in that Ranger Districts

Ae TWildlifc Key ( Tablc of contents )Master Plan Form 130 R=9

Be Objecctive and policy statement - This will state the

objectives and policies for the Forest as a wholee

Ce History and prescnt status of wildlifec for the Forcste

Under this heading will be included the past history of
wildlife on the Forest as fas as it can be ascertained
and the present status stated in general terms,.

De Economic Trends - Under this item should be given the
economic developement of £me aren included in the Forest
from as far back as it is known, as well as a statement
of the conditions as to the how tho pcople meke a liv-
ing at the present time ond an indication as to what the
trends for the future arc.

s+ Meteorologicel deta will be largely in the form of tab-
les of averagss, toguther with graphs. The data will
be obtaincd from standard local weather burcau stations.
2, ©. Motecrological data (Sheect A, Repional Crfice,)

The items necded for this classification are
given by charts showing the items by months for
the ycar 1531 to the present time, with space
for the data to be filled in until 1944, The
fnllowing items will be showns
Temperature - Average monthly - graph
Monthly cxtremes - graph
Relative Humidity =fAverage
by monthss
Sunshine
as percent possible by monthse
be average percent possibles
(All of thoc above on onc shcet of 18" x 21" cross scction
papers) :
be Motcorological Data ( Shcct Be Regional Officce)
Statisties by months fors
Prceipitation Average, Greatest, least.
“Snowfall Average, Greatest, least
-Snowfall « Averagc on ground 15th.ond
ond of monthe
Frost data - Last in Spring

&)
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Frost dnta - First in fall.
Forest Firc decta - Dates of last in spring
Forest Firc data - Dates of last in fall

Fe. Geological and Soil Classification and Conditions.

e Geological History. A description of the geology
of the region and the geological history up to the

present.
b. Topography - General otavement of the topographical

conditions of the areca.
c. Watershed = A goneral stutement of the drainage con-

, dition ond watersheds.

de So0il =~ If a soil map is available in other branches
of the Forcst Service, rofer to it.e Soil informat-
ion con be obtained from the U. S. Geological Survey,
the U. S. DPepartment of Agridculture, Stote Agricultural
Experiment Stations and State Dopartmcnts of Conser-

vation.

Ge. Ownership Status:

If ownership maps arc available in other divisions of
" the Forest Service, they should not be repeated here,
but should be indicated as nvailable. '

Heo Statistical information will consist of summary shects G Fish
and Goame Form 128 R-9 Shects 1-7, Currcnt staotistics will
be posted monthly and scrsonal statistics will be posted as

soon as the roports arce reccived.

I. Unit nomc ond boundary:

If all of the arca of a Forest is similar in physiographic
and biological features, therc will be but onc unit for the -

g entirc forest. If therc arc differences, however, in the
physiography and the biology of different parts of the fore-
ests, thesc parts become the unitse. Each unit will be given
a name and the boundarics will be designated.

2. Unit Plans

These plnns will be for only that part of the forest ine
cluded in the umit to b9‘managed. .

Index Mops -

A. Resource map ( Sec Fore«t Plun. Rupcat only for
“ranger's copy of unit plonse R

B.  Devclopenent Maps ( Sce Forcst Plun. chcat cnly for

' rangcr's copy. : : E T
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Wildlife Key ( Sec Fercst Plan)

Objective & Policy = Specific for a particular units

Cever typc'classification - This should consist cf a

guneral statement of the cover tvpvo, roineral intere

spersion of types and uffocts of cultural work on tie

“covers The best cover map availeble should be usede

D.

Ee '
Fe

If cover maps are aveiluble in aunother branch of the
Forest Servico it nned be only referred.to herce
Fill in graphical cover sheet G Fish.& Geme Form
137 R=9 . . . |
Sumary of Statisticsl Inferantion ( Sce Forost Plan,
kept in rangerts office for all units cntirely within
or partially within the ranger districts
Ovmership = Sce Fereost Plan
Recomnoissanco of Wildlife - Sec Rogionel O? ce Rem=
connoissonce Form G. Fish & Geme 65 R-2 and G. Fish &
Gemme form 100 R-9e The Goneral Reconnoissance Shoe
shculd be filled in yearly for fish and waterfowle For
other groups fill in only for the ycar inauguratod.

R

3¢ Sub«~Unit Plans -

Fo
be arr

r convenience in keeping records, the sub-umits should
onged in the following groups: Fish, waterfowl, up=-

land gano, fur bearcrs, non~game spucies. Indicate thesc sube
givisions on the atlas by usc of marginal tabs.
‘The sub-unlts or. d’ffureﬁt specics should be handled as
foll ow

Ae

Ce

History and proscnt stiatus of cach specicss..

1,  History = The history should include the knovn
facts about the fluctuations in numbers of the
species and any other facts about it that can
be ascertainede O01¢ residents will. probwbly be
the best scurces frrn.ﬂhlch this information

. con be droime

2¢ Preoscnt Stotus will describe the
helds as to numbers snd importonc
tince )

" Importence in the community - Under +his hocding both
ccoronic hud secinl aspects of tho species should be.
discussed. Any conflicts of t1cu sht by varicus groups

- such as. tnurists or ‘local hurtors should bz b1"e.1 hCrce
Life History = This lifc history should be lecel in

_naturc and .include cormients on thlth and vigor of .-

~ tho animals, the present sex ratio-, mating seusonsy

~migration hablts, spavming secason, ¢tc., This material

on 1lifc history should be agscmblpd in tho files and
tronsferred to the sheet on Life History, G. rlSh &

‘gamo Fonm 143 R-S, as it is sumzqr1zed.

_lé‘ng’

nloce the species
g o h

c
at the present
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De Specific Hbjective and Policy = The objective
statement will be a bricf suwmary of what yield
should be cxncctod when the area is fully stockoda
The pclicy statement will stete whether a maximum
stocking of the arca is desired and whut is con-
siderocd the highost use for the specicse Any othor
special handling of thz species should be considered
herce

E. Sur"ury of Manajomsnt Proccdures and Results.

l. Dctermination of present stocking and the Annucl
Increncnte
The doterminstion of the number of animals pro=-
scnt is arrived at bty the taking of a censuse
Census mothods have becn determined for many of
our garc animnalse Throurh the use of various
combinations of methods already developed and of
others to be developed, it will be possible to
determine the annual inerenmont of cach of our
game ahinalse With some soecics, as the ruffed
grousc, a scriom of ceonsuses will be nccessary
to devernine the shootable surnlus,

- ae Dotermination of prescnt stocking - In all cases,

‘ an attempt should be made o deternmine the num-

ber of animals ncow prescent, This cetermination

nay be a statenont of the number of animals

as very shundant, comricn cof rarcy it may be an

cstinate of numbers based on a sample, or it

riay bz the actunl number of animals prescnte

Thz last figure is the most dssirablec, but

probably impessible to get in all but a few

CaSCSe )

Jeres per animals, ond animals per scction
vill be used with the uplend animalse Very
atnndant, coumon and rere will be uscd with the
non-grne anirnlse

Fish abundance will be dcs:.gnwtcd as pounds
per acrc, or as goecd or poor fishinge

be The amnual inercmeat - The amnual inercnent -
will be that part of the totsl stock after the
original numbers and the natural losses arc sube
tractode Finding this involves kuowing the orig-
innal stock ( spring or fall stock ) as well as
the mumbers of all losscs 1nc1ud1ng '.:omldlng
losscs ané other nortality,.

fetually, only that part of the roproductive
ineroaso can be usod for shooting abowe the
nwibers that are lost by ratural wwises “‘"?cd
to the numbers that arc nceded to carry Shrcugh
the winture It nay trke sevefal years to detore
ninc this anrual increment, os the losses fron
‘nuerous causes will vory with the wcatler and
the condrblons of‘ fogd 'md COVOre

o _‘17‘_ ,  ; o
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"Hunting or fishing *ake" may be determined cn
the entire area under monagemcnt, or on samples which
are representative of the cntire arca. " Other mor-
tality " may be determined by direct methods, as an
actual count nf the losses on the entire arecs or on
samples, or by subtracting the"hunting take" plus the
spring census from the fall census.

The prpcess of determining the annual increment
will vary with the different species.

2. Dctermination of and removal of limiting facters =

The detcermination of factors which limit animal
praduction may be quite obvious, as the lack of a
sufficient quantity ef food or the lack of escape
cover, Liriting factors may, however, bc some ineon-
spicuous items as the lack of sufficient open soil for
grit or the absence of a single plant species that
would carry the animel ower a critical peried.

In the detcermination of the limiting factors, the
following items should be considered:

ae Intersporsion of types = the degree to which
the cover types are intermingles on a game ranges.
be Juxtaposition - the degree to which these types
can be utilized, depending on the cruising radius
of the specics.
ce Food requirements
1. Present needs of the species and the degrec
to which the range is utilized.
2. Future needs, based on estimates of future
populations.
de Cover limitations - Eff'ect of planting, cultural
treatment snd logging on food and cover.
¢e Losses
1. Predatory
2+ Diseases
3. Winter killing
4. Accidents
5. Cyclic Fluctuations
6. Illcgil ! utilization
7. Legal over-utilization

The recemmendations for the removal of limiting factors
should consider all of the items listed under limiting
factors. A resume of laswr violatiens, convictions and recom-
meondations for improvement of law ciforcement should be
included. , :
Racommendotions for rcefuges should be included.

3. Recommendatimns for Utilization - The kind of utilization
. sheuld be determined by the groatest good to the
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greatost nuiberse The various kinds of utilization
include:

aes Rocrecational, cducational or cesthctice

be Hunting, fishing or trappinge

Reercational, cducational or acsthetic us2 may deeroasc
the briceding potontial of a shy specics like,nmocse, and
rceormendations for its usc should considor thesc fuctorse
Thz obscrvational use of speeics like deer should be recom=
mcended only to the print where the forest ccrer is net
damageds  Spocific directioms for this ¥ind of use should
include the designotion of the place where obscervations can
be made te advantage, and the type of structures, as blinds
cte., nscded whereby such obscrvations can be nadc.

Hunting, fishing and trepuning should inelude the amounts
or nwibers of oach sax, if pessible, =znd the age classes
which should be removeds The method of removal should
also be rccormcndods

Where the producing powier of various acrcas differ with-
in a wmit, tho amcunt of utilization should consider thesc
diffcrences, and recammicnd accordinslye Trapping arcas
shculd be designated by arcas suitable for one troppere

-

fﬁss Swmary of Genoral Conditions:

Pertinent information as to tho peneral conditions of the
spccics will be brought together on Swmary of Hanagement Ge. Fish
snd Gonme Form 142 ReQ,

Statistical Material

The statistical material will consist of ficld forms and
suriary formse This material will furnish the data to £ill in theo
swmary shocts and will be uscd to detormince the anount of utilie |
zetion as well as rccormendations for removal of linmiting factorse }
Th> shoots should be fillcd out according to the following dirccte |
ions: : :
The Annual Wildlifc Report G Fish & Baiec Form 128 R-9
consists of scven sheets of matorial and a job list
Mastor Plan Form 131 R-9e Thesc shects sheuld remain
permanently in the Ferest Plan and Unit Plans in the
Wildlifc Atlas in both the Supcrvisorts and Ranrert's
officce The sume forms will nu used for scveral chrs
or asz long as spacc permitse Ths Sufvrvlgor will pleec
a sct of forms in a binder which will be-used to transfcr
the data from cach Renper distriet to the Supervisorts
officcs . The Suporvisor will bring tho datza together in
tho Forcst Plan mnd will scnd a copy of the Statistics
for the Ferust together with cxpleanatory material on the
wildlifc eondition in his ferest to the Regicnal Office
previcus to January 15 of cqch yoar G ey
G Fish & Gome = Filcs
_ Fish - : |
1. Rofurcs for Fish Y il
2. Stroom ﬁnd 1ake survoy by strcans S
: _19“’v S




5

ish & Gamc, R=9

3e Trout rearing ponds

4, Rearing ponds for pondfishes
5¢ Restoeking roquests

Be Restocking of waters

7e Strecem Tmprovenent

8e Lake Improrement

9e¢ Dams

10. Total nwiber of fishermon
1le Life History notes

Watcerfowl

le Rofuges
2e Food ond Cover Roscurces
3e Food and Ccver Plantings
44 Ccnsus Reoerds (Neost Records, ctcae)
5o Mortelity
6e Tobtal number of Huntorse
7+ Prodetory animal control
8e Utilizaticn - actusl ond recomacnded
9 Lif¢ hnistory data
Uplsnd Geme
l. Refuges
2 Food and ccover resourccs
Z2e Food and cover improvoncnis
4, Census records (nests, chce)
5. lortality
6e Tctal number ~f Hunters
7e Prodectory oninal control
8e Utilization = actual and recommendaed
9¢ Lifc hisbtory data

Fur bearors

Sazic as upland game except Noe 6 which should be
Total nuwabor of Tragperse
Nonegaric aninels

Smae as upland gome, oxcept omit Noe 6

Law Bnforcement and Statc Cooporoticn

Open scason and leogitimste bag limits

Fees - Federsl, Stote of Spocicol

Warden Service, Statc or Federzsl, Rejular or Specieal
Viclation - Cascs

Conviction - Cases

Cooperction with State and Federal Agoncies

Transier of Statistics

Maps & Detail Dravinges

Maps of various rrojects of the wnit plans will be. on the
‘basis of four inches to the mile, nnd as fap as possible token
of £ the township maps of this sizes Duotails, such as conteurs,
~substrata or spceizl details of ecnstruetion or locaticn should
‘be given for coch project of thoe plame - e

-20=
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Dravings will be made according to the scale suggested in
tho Convontional Signs Legond Pamphlcts

A1l dota which involves locations of werk or structurcs must
be shovm on maps in the sub-unit plans of the spceies involveds

-
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Due Date

January 2
Jenuery 156
January 15
May 1
June 1
July 1
Avgust 1
September 1

November 10

Novembeor 15

December 15

December 31

o due Date

No Due Date

CALENDAR OF REPORTS -~ G FISH AND GAME

Reconnoissance of Waterfowl

Annual Wildlife Report

Summary of VWildlife Conditiona

(written meterial to accompany
G Fish & Game 128 R-9)

Items 67-79-91-103-115-127=127a
(127a= Sharptuil)

Items 27 to 29
Duck Food Requirements Raport

Items 66«78-90«102-114=126-126a
(126a - Sharpteil)

Requests for Fish from "Federal
Hotcheries”

Deer Census

Sumary of Census and Hunting
of game birds. Ruffed Grouse,
Sharptail and Pinncted Grouse,
Quail, Pheasant and Voodcock.
Use G.Fish and Geme 111 for ell.

Sumary for Dezr Hunting Report

Items 21 to 24 inclusive

Strocm and Lake Survey

Preposcd Dam Sites
Hote corrections on Form 128 R«9, Sheet 1:
Change "Patrol Inventory™ to "Fall Census”
Change 6 = "Uiles per Hour" to "Total",

Change "Time of Patrol™ to "Time of Census™.
S« Honth, 10«Datc.

100 R-9

128 R=9

128 R-9

128 R«9
98 R-§

128 R-9

140 R-9

183 R«9

111 R-§
1 R«2
128 R«9
81 R0

113 Re2

Make the following corrcctions on G Fish & Game Form

128 Re9: :
Item 25 - Change "Sprins” to "Fall".
Item 26 ~ Change "Spring® to "Fall".

S P
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Color Desipnntions

Fish Red
Tiaterfowl Blue
Fur bearers Brown
Upland mammals Green
Uplend birds Orange

Gene Kanges
b s :
A Winter

N

Fur besrers

Study or Census Area

Summer

Various Species

Routes o7 Travel

¥

Refuscs

gompleted

Proposed

e T > SUTEam arrrrre—

¢ y ke )
¥ 73 Upland ¢ i

vges

Status of ke

F= Federal
S- Siate
. P= Private
Hotcheries

>%FH } Federal
State

Rearing Ponds

: ,
< Troub

; ’ ; : (5 ?q;dfi?h

24

I~J3~
‘\

JILDLIFS

Peneil Color Designetions

Lake Red

(32

(320) " Sky Blue
(343) " " BErovm
(354%) " " Light Green
(324) " " Orange

‘\(,/’ Dam

Beaver

Vaterfevl

Other Cperations

Flantings for wildlife

lP ‘GCF
&y
Pl:uce whore seads of

(ifz:) <5 plants can be collec-
{a1

tad.
B Flantings of Animals

Strearms, Lakes end Marshes

I1-I7- Classes ¢f Lekes
-~ 0 = Classes of Streams

Cultural Cperation
for wildlire

g

Scetinn line

-~ s idth of stromm
<
Depth of sireom
Intermitient
T Stream

%ild Rice Bed (Bluc)
¥ild Celery

" Cattall

k“‘*h*w;Q“Q,)&_ﬁ': BGEE? Lake Shere.
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Proposcd Streom
—. improvecment
(red)

.« ..red line

Completed Strcam
improvement

(red)

_rod line

Froposed lake
improvement

Completed lalke
improvemcnt

CGood Fishing
e (red)

’—“\/\ Timber linc

boundary

-+ Aspen site

boundary

Miscellsnnous Symbols

~——~_% — Baaver house(brown) L

D:ns in hollow trecs

. A11 other dems or
- houscs(usc mumbers
- to indieate species).

G-S.L.
G-F.C.
G-TeGe
Gl

GaF.B.
G-1.G.

G-ST
G-CF

G~D
G-S1
G-LI

ool egse

Salt Lick
Dusting Spot
Otter Slide

Bird House

)

Surveys

- Stroex and Loke
rood and Cover
Upland Game
Water fowl Roconnoissance
Fur Bearcr
Hon=-Gane

Improvecments

Cultural Operation
(Cover Planting
(Food Plarting

Dusting Spot

Stream Improvement

Lake Improvement

Heavy Hunting
Hcovy Trapping
Heavy Fishing
Good Hunting

Good Fishing
Cheelring Statione
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Stendard Topographic Symbols

-

NS
N

-

 €::3?

B4 S
"Kettle Hole

Road - hard surface
Road - fair

Road ~ dirt

Trail

Railroad

Abandoned Railroad

Telephone line

Telephone line
along road

Telephone line
along trail

Trensmission line

Hunters! or Trappers!

Cabin

Abandoned House
School House
Sawmill

Log lLanding

Lookout Teower

lake
Pronounced Ridge

" Hill

Rock Ledge

.'.26.5 ;

Stream Improvement Symbols

Omwsgx+#>[)D>¢§ |

U

Rock Dan
- Log Dam
Hewitt Dam
Side De-
flector or
Wing Dan

H> 1 D

Over-under Deflector
"Y" Deflector

"A" Deflector

"I" Deflector
Digging Log

Bank Cover

Triangie Cover

Bend Cover

Sgquare Cover

Tepee Cover

Log Cabin Cover
Brush Shelter
Established Weed Bed
Plant Cover

Dig out Spring and
Tile

Blast out Side
Rock for Material
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Wherever it is necessary to indicate the presence of a
species, or group of specics, or an operation for a particular
group of animals, such species should be indicated by nuabers
as listed below:

91 Ruffed Grouse 26. Fisher

10. Sharp-tailed Grouse 27. Otter

11. Pinnated Grouse 28. Marten

12, Cgnada Spruce Hen 29. Raccoon

13, Wild Turkoy 30. Opossum

14. Bobwhite Quail 31, Rcd Fox

142, Voodcock 32. Gray Fox

15. Waterfowl 33. Wolf
15a., Mallard 34, Coyote
15bs Black Duck 35. Bobecat or Bay Lynx
15cs Gadwell : 352+ Conada Lynx
15d. Widgeon 35b, Badger
15e. Pintail 36« Snowshoe Hare
15f. Green-winged Teal 37. Cottontail Rabbit
15ge Blue-winged Tcal 38. Jack Rabbit
15h. Shoveller 39, Gray Squirrel
15i. Vood Duck 40. Fox Squirrel
15j. Redhead 402, Red Squirrel
15k, Ringneck 41, Brook Trout
151. Canvesback 42. Brown Trout
15m. Greater Scaup 43, Rainbow Trout
15n. Lesser Scaup 44, Loke Treut
150. Golden-eye 45. Whitefish
15p. Buf{lehead 46, Muskallunge
15g. 01d Squaw 47. Northern Pike
15r. Ruddy Duck 48, Small-mouthed Bass
15s., - Hooded Mergmmser 49, Large-mouthed Bass
15t. Amocricen Merganscr 50. Wall-eyed Pike
15u. Red=-breasted Merganser 51. Sunfish
15v. Coot 52. Crappic
15w. Canada Goose 53. Shad
15x. Snow Goose 54, Thite Bass
15y. Swan ' 55. Perch

16. Ringe-neccked Pheasant 56, Bullheads

17. Hungarian Partridge 57. Chanrcl Cat

18, Deer 58. Mud Cat

19. Moose 59, Spottailed Minnow

20. Blk 60. Chub

2l. . Bear , - 6l, Shiner

22. Beaver ' 62, Germen Carp

23. Muskrat 63+ Mud Hinnow

24, Mink ' : 64. - Cemmon Sucker

25, ~Weasel . - B 654 Black Sucker

; : s ‘ 66. Red Horse

67. Buffalo

2Te
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COLLECTION AND PRESERVATION OF PLANT, ANIMAL AND
PATHOLOGICAL SFECIMENS®

PLANTS

Plants not cormonly recognizod by foresters should be collected,
preserved and identifieds Such materials are useful in learning to’
rocognize the plants that furnish food for animal lifo. All parts of
the plant may be preserved, but in different ways. The sten, flowers
and loaves aro driod and prosorved in this forms: Water plants or
fruits may be ‘preserved in a formalin solution, and seeds are usually
prescrved dry.

ls Genoral Dircctions

All plants which aro thought to be of wvalue to wildlife
should be collocteds Each specimen should be accompanied by an
identification tag on which is given a number, a dato, the lo=-
cation and name of the colloctor. A number should be used to
identify any notes of particular interest about the spceimen.
All of the above items should be exccuted as the spociren is
collectod,

2 Colloction of Plants

Collection of plants which have both flowers and fruit
attached are desirable, if this is possible. August and Scptem-
ber are therefore good months for collecting plont materials.

After buing collected, plants should be placed between
several (5 to 10) sheets of ordinary nowspapere. The newspaper
acts as a blotter and helps to remove the water from the plant.
Tho bundle of papers with specimons in place should be placed
between spocimen frames and the frames tied together so that the
blotters (papers) are in closc contact with the plants. The
frames should be 12" X 17" in size. Large plants may be bent in-
to a V shape. ,

A1l except an inner fold of paper should be replaced
twico a day by new dry papors for the first two days, and once a
day for a week after this, or until the specinmen is thoroughly
drye From tho drying shcets the specimen should be attached by
adhesive tape to specimen sheots or a spocimen booke Tho genus
and specics togethor with the number, date collected, location
from whore it como and the solloctort!s name should be given on
the speciman shects o

3« Mounting Specimen

‘ Puipy fruits and specimens of asquatic plants should bo pre=
sorved wet in a formalin solutione ( Ordinary formalin is o 40%
solution.) Ghass Jars with a large mouth should be usede Place -
the specinens in a 2% to #7 solution of formalin for several G
days ond thon in a 5% solution. A teaspoon of sugar added to each
. Jor will help to hold the natural color of the specimen.

.28~
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ANIMALS

~ °° Seo Sheet No, 32 -

4, Sceds.

Lollections of seods uscd as bird and marxmal foods should be
placod in small wido-mouthed vials®, . Those vials should bz labolod
with tho generii and specific name and the locality where collccted.

1. Presorvation of Animal Specimons.

Spall bfrds, fish or memmels which arc killed or. found dead
should bo propcrly lebeled, packod for shipricnt ond sont to a
pothologist®®s Placo the aninal in a card board container, such as
an ice oream box and thon placo this in a larger container in which
ice ond saw dust is prosonte If a maymal has Just recently diod,
a sack mado of a double layer of chocso cloth should bo tiod sce
curoly around the body boforo the mnimal cools off.in orlor to
cateh octo-parasites. A tag showing tho numbor, date, locality
where collocted rnd tho nime-of tho collzetor should be placed
with the spocimen. Mark “perishoblo" on all boxos and ship by ox=-
Pross.

Collections of fish may be mcdo in a 107 formalin solut-
ion for identificction purposes in tho forcstse.

2. Tissue for Bacterial and Parasitic hralysis

Tissues such as luag, splcon, liver or other gland tissuo or
entrails of animals which are to be exnmined for micro organism, -
or parasitos, should bo placed in cardbonrd conbaincrs such as ico
cream boxes or wrapped in wax papor and kthen placed in a larger
contriner which should contain n nixturo of ico and sawdusts This
package’ should be labeled " perishable" and sent by expross to a
pathologist. ' L ‘

3. Presorvation of Viscora of Animals

Under ordinary conditions tho viscora of animals should be
oxanined whilo fresh. The alimentary tract should be split opon
and tho contents, carofully examined for losions, f&od contonts and
parasites. Parasitic worms should be washed in warn water and pro-
served in Lavdewsky?s solution. Fifty porcont grain alcohol or
evern wood alcohol can be usod if the solution montioned abovo is
not availablo« Each vial should bo carefully labeled with a nunm-
ber, date, location and nomec of colloctore. ,

4. Preservation of #tomach Contonts

Mormals - The stomachs of all animals found dead'or‘killed,
such as predators eke., should be saved for anclysise Carnivor
.stomzchs should be tiod in a sack of chocsecloth, proporly labelod,

~and placed in a &wo guert can of 10% fornalin or in Levdowsky!s

solution. The stomachs of aninals , like rabbits or deer-or wood-
chuckSwmust‘befhﬂﬁdl@d“diffdrently;"*Hithfdéer;"only‘a portion of
“ths stomach contents shsuld be saved. . A slice cut in the shape -of
? See Sheet No. 31 - v 0 oo
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a wedge should be taken from a large stomach so as to give a re-
presentative sample of the contents of the stoma¢he This should he
thoroughly di-ied on absorbent papér of newspaper, properly labeled and
sent to a laboratory for analysis, or plsced in a closed cen, or care-
fully wrapped for future analysis. With the smaller animals the
entire contents can be dried and preserved in the same way.

The contents of crops and gizzards of birds cen be spread out
afd dried, or the entire crop and gizzard can be placed in. a cheese-
cloth sack and preserved in Lavdowsky'!s solution in a glass jars

Fish - Place fish stomachs in a ten percent solution of
formalin. Place only one stomach in & jar and label correctly
according to species, and also where, when, and time specimen was
taken, If large jars are used, many fish stomachs muy be kept in
the smme jar, provided they are tied in separate cheesecloth sacks

and labeled.

5., Preservation of Hawk and Owl Pellets or Feces

Bird pellets or feces from birds or mammals should be thor=-
oughly dried and placed in envelopes or glass containers after being
properly labeled.

6. Ticks, Fleas and Insects

Small animals like ticks and fleas should be placed in either
50% grain aleohol or Lavdowsky'!s solution in small glass vials tight-
ly stoppede Large parasitic worms can also bo presorved by this
same methods Insects should be killed by being placed in a cyanide
bottle, and then can be preserved as described above or ploced in?h
insect boxes by sticking an insect pin through one side of the Plorax.
As the skeleton is on the outside in insects, the creature is perfectly
- preserved and will kecp its shape if it is thoroughly dried and pro-
tected by mothse :

SOLUTIONS AND CONTAIWERS

le Maoking Sclutions

In dilubing a solution of known percent to a lower percent,
place as many units of the solution in the container as you wish the
final solution to be in percenit, snd fill the container to the point
of the original strength with distilled water. Thus, if a 10% solu=-
tion is to be made of a 40% formalin solution, place 10 units in a
graduated cylinder and fill the cylinder to 40 units with distilled
‘water. Ll ‘ : : § : , .

20 Lavdowskyt!s Solution ’;., i .

5 This is a mixburc of grain-alcohol, actic acid, formalin ond
distilled Hp0 in the following proportions: ~ :

Grain Alcohol- 95% 55 parts‘,Formnlin(ccﬁmercial)‘s'parts"

~ Glacial Acetic fcid 2 parts Distilled (or goft);éo parts

water

-0~
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Containers for specimens.

Various sized containers are needed for different types of
specimens. These specimens may be classified as follows:

Type of Specimen Container
l. Dry seeds and nuts - Screw cap glass vials
Vials 60 X 16 mm
2+ Wet specimens,pulpy fruits Round glass specimen jJars.
acquatic plants Height 4 5/8"X 1 7/8"
3+ Animal specimens,as parasitic Round glass specimen jars
worms and diseased tissue Vials 60 X 16 m
4. Stomach contents . Standard fruit jars

EZ Seal 2 gt. Jars.

The caps of all wet specimen containers should be dipped in
pareffin to insure a perfect seal.

«u label should be placed on each container on which is
placed the following informations

/ AN
No. Date ‘
~Common
Neme
Scientific
- Name

Place Collected

Collector
\ _

A card file of 3 X § library cords should be kept for the
~~collection. There should be one card for each specimen and each
card should carry the same information as is glven on the specimen
label.

Identification of Para31tes and Dlagn051s of Pathologlcal Speclmens.

Par sites such es ticks, fleas, bot fly larva, screw worms, étc.
w111 be identified by the U. S. Bureau of Entomology .and plant Quar-
' antine. Vials and containers for sendlng in-small specxmans can be
'furnlshed by the Ragional . Office.~, S

: Sppclmens of paragltes ‘should be placed in contalners as dir-

 ected and semt to Dre F. C. Bishopp, Bureau of Entomology and Plant

‘Quarantine, Washington, D. C. Raport‘all shlpments and results,to

'*L.the Reglonal foice._;;f

e 'ﬁPathalaglcal sueclmens ahQUld be sent as: dlrected on the .




spredead ssoadxe €panossyy ‘viqumio) fijanossty Jo L3Tsdoatupn faatuusg

ydtopny *ag o3 osvosIp J0 sozfsvavd Jo peTp oAuy 03 3yInoyl ‘STTMIUV PVOP PUSS
*prodoad

ssoadxs ‘stouyrrI‘vuvqdp ‘Buipiing Arogstyg [uinguy ‘Loaang L1o3sTyH TBIN3BY 303G
STOUITTI 03 $6SnUO UMOuUUn JO DPOTIP 8ATY YOTUM susuwtoods pusv sojgsvauvd owiuv pueg

.ndﬁﬁ.noouw.m.m saq o3 uos1ds puv

‘xoqay uuy ‘usdtyoyy Jo AL3psdeatup

. ' ‘uotjuatosuoy i Al3sedod Jo TOOYOR
f0x04,0°0°H *JI(Q O3 JU0S 0q PINOYS SULIOLL

. 3unT dutavy Jo pejoodsns susurpoods pumv.

sdunt Jo sijdud *30077100 sgeadxo fundy

~yoTy ‘Jupsuny geuy feFuppring Awojvuy.

o\d ‘utnqop *y uoq *aq 03 (TU303)

sunutoods jquejdaodut Arroioedss. puog

suuty ‘strodvsuuty ‘ucedn *H *Y *Jg 03 J09p JO senssiy usolds puv Juny puv
sostvesTp oTweptds Jo Jurfp syvwruv rvws Jo sofdums pues osTy *pivdoad ssoxdxe
UTSUOOS T fojgoufog ‘wivd Jng Tojuswtasdxs o303Q UTSUOOSTM fSoauvan ¢4 °*4 *Ja(
03 syouwtus 03av JO s3Jud 40 STCWIUWG pPosvOSTP J0 puep Tivws Jo suowioeds pueg

vl08oUUTY

fsrroduouutyy ‘ucean*yney *ag oz soyduvs’
vyosouuty ‘sitodus ueeTds puv FUNT puog *PAuUO JO 189307
~uutyy ‘vyossuut) Jo A3isJaeatupn ‘oousiog £q ssoappu ourss 03 $ousvolvo jJodey
TeoTpol Jo juouzdsdoq ‘uocedy*py *ag 03 *s03a0Y0 ©8J0A0Y  *vlOSeUUT) fTuvd
JUSS PUT SJIBUTBIUOO PoTVes UT paxoud oq *qg ‘suacg A3 Tsaoatun ‘SUTOTPOI *36A
pPTNOYs sesnwd umow{un woaJ Futhp s{vuTuUv Jo juouryaudsq ‘Joyotunielsusd *y *aq
@ Jo sJdoqumu 0SXUV[ JO oATjuviussogdod oJdu o3 euoyd Lq pejJaoded eq pTnoYs UOTRFTP
~ YOTUyM STuutuv Jo suswiosdg *proo desy ~uoo 3utdp v UT punoJ Jesp J0 6500
m TTouy J0 ALoxang 83pTJaRdBd JO BSNOIY 1194994 100( BSO0J
G B
M LNAS ¥4 Ol HYV SNHHIDELS TVOIDOTOHIVd HYEHM DNIMOHS IUVHD
S ‘

Fi

«gw _M_wnaowwwE,

JunT Jo onssyy puos osTy¥ “wwITyo™

wITUoTy

\,. , : ‘,
UFSUOOSTM &)
o e

- du.o.moﬁﬂ,.mﬁ ,




G

Fish & Gaome, R=9

Form #66, R-9

1,

2e

3e

FISH, GAME AND FOOD

RECONNOISSANCE

The purpose of this Reconnoissance is te
determine the presence and rclative abundance
of various forms of Animal Life and their
Foods in this Regione

The information obtained will be used as a
guide in the administration of Fish and

Game Activitiese

"It is dosired thut Forest Service officers,

E.C.W. workers, local sportsmen and other
people interceted in Wild Life fill in the
sheets end send them to the Regional Forester,

U. 3. Forest Service, Milwaukece, Wisconsine
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FISH, GiME AND FOOD RECCHNGISSANCE

Forest 1-2 Ranger District 3

Day. 4 -5Montth 6 Year 7 Serial No. 8
Fill in thc blanks abovee This survey sheet is to determine the
abundance and importance of the several animal species on each Forecst Unit.

INSTRUCTIONS FOR FILLING OUT BLANKS:
Ae Fill out all blenks above instructions except serial numbers
B. Check s the animals that you know to be present. Do not guessi
Ce Check z whethoer animals present are very abundant:—cﬁon or rarc. .
°Give basis of your estimate '
De Under Value check species that are of the highest value for Hunting,
Fur or Recreation, of Secondary value, or unimportante

: : : : : Relative :

s : : : : Value of Species :

: : Very : : :Very:Secon-:Unin- ¢

Species :Present: Abundant:Comaon: Rare :High: dary :portant:

‘94 Ruffed Grouse : : : : : : . : :

10s Sharp-tailed Grouse : : : : : :
1le Pinnated Grouse s : : : t . 3
12 Cmnada Spruce Hen : : : s s

13, Wild Turkey :
14, Bobwhite Quail
14a Woodcock

15, Waterfowl

16. Ring-necked Pheasant
17. Hungarian Partridge

oo | oo |oe

23
oo [eo (o0 o0 |oe |oe | oo |0s [ o0

oo oo | oo foo |os 0o
o |on |oe
.
B -Jb
. (1] . (1]

s |os Joe |o
.
»

18, Deer H H H H

19. Moose : : : : : H
20. zlk 3. : : : : : : :
2l. Bear : : : : : r -3 :
22+ Bcaver : : : : : . : s
23« Muskrat. : : : : : : : :
24. Mink : : : : H : :

254 Vleasel : : : : : : :

26+ Fisher : : : : : : : :
27« Otter . : : : : : : : H
28¢ Marten : : : : : : : :
29¢ Raccoon : : : :

30+ Opossunm
3l. Red Fox
32e Gray Fox
33« Wolf
34. Coyote
35+ Bobcat of Lynx
35a Canada Lynx
3bb Badger
36e¢ Snowshoe Hare
37+ Cottontail Rabbi
- 38+ Jdack Rabbit
39« Gray Squirrel
40. Fox Squirrecl
40a Red Squirrel =
4]1. Brook Trout ;.
42+ Brown Trout -
43. Rainbow Trout
44. Loke Trout

“Is your Estimatc based cn hunting, presence on roads, etc.
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e
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G ' : Form #66, R-9
Fish & Game, R-9 s °
: : : : : Relative :
s : : : ¢+ Value of Species :
: : Very : :Very Secon-:Unim=~ :
Species :Present :Abundant:Common:Rare :High: dary sportant :
45, White Fish : H : : ] : :
46, Musksllunge : s s s : : :
47+ NHorthern Pike : s : : : s :
484 Small-mouthed Bass : : s : : : :
49, Large-mouthed Bass : : : 3 : : :
50. Wall-Eyed Pike : : H : : s :
5le Pan' Fish~Croppdes, : s : : : s :
Bluegills & Sunfish : s s : : s
52 CatfishsBullheads : : . : : : :

FOODS FOR ANIMALS
Instructions for Filling out Blanks:
Ae Check <~ the plants listed that you krow to be presents Do not guessl
B. Indicate by check y~ whether these Focd Plants are very abundant,
comion Or rare. :

Species :Present
53. Clovers
54, Wheeat
55. Barley
56+ Oats
57« Corn
58+ Buckwheat
5. Aspen
60« Willows
6le Dogwoods
62« Poplar
63 Birch
64« Elm
65. Sumac (Poison)
66« Sumac (Staghorn)
67« Berry Bushes (All kind
68« Beechnuts
6@. Walnuts
70« Hickory Nuts
7le Acerns
#2+ Cedars
73. Maples
74e Wild Rice
75¢ Pond Lillies
766 Wild Celery
77 Duck Potato
784 Pond Weeds
79. Rag veed
- 80. Smart Veed

Cormrnon Rare

Very Abundapnt

as] 90 [ oo |on |00 |00 oo [ae | oo oo |00 | oo | oo |oe |oe

)

os |on |oo [ eu[an oo |es Joe Jooloe]| oo |00 [ee oo |oo [o0 [oe |oe |eo |00 |00 |oo |oe

o6 Jun oo oo {oo |ne [se |00 |o0 [oo[ae|ee[ee]ee]on |00 [00 oo [ea [se [vs [se [9s Jos [es (80 e o0

sa se oo | se]|eo| oo oe|oe]oe|us]oejoe |os]|ne]|oe]| oo Joa |os oo oo |00 Joo [ o0 |on Joo |00 |00 [ oo |ue
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Forest

Date

RECORNQISSANCE OF WATERFOWL

Breeding \Egrant

Species Abundant {Common |[Rare|None |Abundant [Common [Rare [None

16g. Mallard

15b. Black duck

15¢. Gadwall

15d., Widgeon

15e, Pintail

15f, Green-winged teal

15g. Blue-winged teal

15he Shoveller

15i¢ Wood duck

15je Redhead

151-. Ringneck

151. Canvasback

15m. Greater Scaup

15n. Lesser Scaup

1506 Golden=-eye

15pe Bufflehead
15qe 01d Squaw

15r. Ruddy duck

155, Hooded Merganser

15t. American Merganser

15ue Red~vreasted Merg.

15Ve Coot

15vw. Canada Goose

15x. Snow Goose

]_Sy, Swan

Recoruer

HOTE Check each specles twice - once if a breeder or not and once if a
mgrant or not. Due January 2 each year. - hol
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REFUGES FOR WILDLIFE

A refuge is an area where wildlife may live and reproduce
under favorable conditions with the least possible disturbance.
Animals, such as waterfowl, which are international in their flight
habits, will need permonent sanctuary areas. Mammals, such as moose
end marten which do not breed rapidly and are particularly shy, will
also need permanently secluded areas which can be kept free from dis-
turbances by human agencies. Refuge for other species will be need-
ed only so long as the factors of production and utilization are not
under controle When the number of animals lost by accidents, disease,
predators and legal and illegal hunting and fishing can be controlled,
so that only the yearly increment of increase is taken, then there
will bo no further need for refuges.

The purpose of a refuge is to maintain a roservoir of wildlife
from which the pressure from the natural incresse will be’ suffic-
jent to cause an overflow beyond the limits of the refuge, thercby
furnishing a surplus for the surrounding public hunting or fishing
groundse This increase will be greater if refuge areas arc improved
in the way of food, water and cover conditions. Refuges must be
protected from all disturbances, including gums, traps, snares, nets,
fishing, motor or other boats, picnicking or hiking groups and tho
presence of stray dogs and cats. It is expected that utilization of
timber products will be carried on in refuges, but in such a manner
as to produce an optimum condition for wildlife.

Administrative Authority for Refuge Esteblishment

Refuges are of two kinds:
l. Fecleral Refuges
2. State Refuges

Federal refugos can bo ostablished in Netional Forests as
dircctod under "Waterfowl Rofuges," also "National Game Rofugos.”
Sco National Forcst Manuale

State refugos can bo ostablished under state law, through tho
cooporation of the Stato Consorvation Dopartments, and the Regional
Officos :

It is undorstood that rofugos ostablished for ono spscios of
~ animals may also moot tho requircments for several other speciése
~Thus a refuge for decr will also bo a rofugo for grouse, quail, turkoy,
rabbits and many other kinds of wildlife.

Tho seloction of sitos for the cstabliskment of rcfuges should
consider the following items: ' /

1. - Size and distance apart, :
2. Surrounding public shooting grounds-
3. Status of ownership of the surrounding lands.
4, Cheange of status of the rofuges .
'S;T,Boundary 1ines . o ‘
- 6. Predatory animal control.

‘f‘ _37_Qj ;
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Size of Refuges

The following schedule of size and distances should mset the
requirements of the animals listed:

Animals Area in Acres Distance Apart
- ' (M = 1000) . . in Hiles
Waterfowl . 200 and up 50 = 100
Moose : 26M -~ 75M ,
Deer 2 - 84 12 - 25
Turkey ' 24 - 8d 12 - 25
Quail ~ 1/2A - 10A 1/2 mile~ 2

- 104 1/2 mile- 2

Cottontail o 1/2a

Public Shooting Grounds

Where refuges are established for animals that are legal game,
provision should be made for public shooting gfounds surrounding each
refuge area. 1In general, the shooting ground should contain three
times as much area as the refuge.

Status of Owmership

All land within a game refuge must be under Federal ownership,
state ownership dedicated to refuge purposes or be privately owned
land that is upder an agreement with the State for refuge purposes
on o long time basis.

Change of Status

Provision shoulc always be made so that a refuge can be disoon~-
tinued when its usefulness has passed, as will be the case when utili-
zation is brought under better control., Although no refuge should be
established for more than five years, provision should be made so that
the refuge can be continued longer if necessarye.

Boundary Lines

Boundary lines around refuges should be marked so it is casy to
distinguish the refuge from ad301n1ng areae. Roads, abandoned railroad
grades, and other established landmarks should be uscd when possible.
A line should be clearcd around a refuge the width of a truck trail
fire line (twenty four feoct). Therc smch a line passes through large
timber, the brush only should be oudt, Ieaving the merchantable trees
stendings Rofuse lines should follow around the edge of small swamp
areas where possible and without too much additional mileage, rather
than cut through thom. This procedure can only be followed, however,
where small p.;in s of swanp oxtend out of thq contemplatod/rofuge :

. ar'Cle v ; s ; )
‘ "'he refugc boundary lme should be kept clear of Woeds, shrub
and troc reproduction by arnunl maintenance. The entire refuge

-~ should be surroundcd by a No. 9 smooth wire hung to trecs or posts

~ obout four fect above the ground. State refuge signs should be.
o placed G,t mucrv':ls of 150 feet, s:.x fee‘b from th\, ground. '
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Where it is possible, all roads leading into a refuge should
be under control. All human activities should be positively barred
from refuge areas except as otherwise specified in the discussion
of " Correlation of Forest Management Activities in Relation to Deer."
and also under "Predatory Animal Control" and "Refuges for Water-
fowls" BEvery effort should be maddeto control trespass and illegal
hunting and trapping on refuge areas.

Predatory Control in Refuges

So many animals have been killed in the nsme of predatory ~
animal control that this activity should not be carried on except !
in special cases, and then only in cooperation with the R. 0. 1In cases
where control of a specific group of animals, like the timber wolf or
coyote, is desired, the Bioclogical Survey will be asked to earry on
the operations Where a certain individual animal has developed habits
that are detrimental to game, they will be removed by the Forest
Service unless they are protected by state law, in which case they
will be removed in cooperation with the Conservation Departments.

Factors thet apply to refuges for specific animsls and not for
refuges in general will be discussed under the dircctions for the
hanagement of cach speciese : !

Fish Refuges

The same goneral principles apply to game refuges, also apply
to refuges for fish.

Refuges are necessary in lakes only under specizl conditioms.
Often it is advisable to protect bass spawning grounds, and to pro-
teet runs of smelt, etc. Such areas can be adequately surveyed and
staked out and posted with state refugec signs.

The function. of stream refuges is very important. Wherever
possible, small feeder streams not capable of producing any apprecia=-
ble amount of legal fish should be posted and maintsined as refuges
for small trout, '

Only under special conditions is it advisable to closc a por-
tion of a large strcame In all cases should an andeavor be made to
confine the take to the production,and so only when there is & -
failure to manage in this way will it be advisable to closc off sect-
ions of rivers to inereasc the capital stocke.

On onc famous Canadian brook trout strecam, only fly fishing is
allowed, and the fishermen may toke only onc legel fish per daye.
Such a river is a sportsmont's stream, and undor this methed of ang=- e
ling has producsd cxcellent fishing for a number of ycarse Such an 2
attempt might be triod on several National Forest stroams. TWherever .
the Forest Scrvicce owns an ontirc trout stream, such menagement may
be camparatlvcly casy.f- o «

—39-"
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FISH MANAGEMENT PLAN

Objective:

To produce to the full capacity of our streams and lakes a
reasonable yearly increment of fish so as to permit a sustained
yield.

To afrive at this objective and to properly manape our lakes
and streams, it is necessary to have a thorough knowledge of their
types and the conditions found in these types. Just as there are
well defined land communities represented by certain dominant plants
and animals there is a similar condition in our waters. An under-
standing of the site preference of our forest and range plants has
allowed the forester and range examiner to determine what sites are
most favorsble %o each species of herb, shrub and tree.

Cur fish and fish focds, just as the terrestrial plants and
animals, have site presferencess. Some prefer cold, deep, rocky lakes;
others the shallow, warm lazkes. Some require cold, swift-flowing
broocks, and yet others prefer wide, slowly-moving rivers. The
species of fish differ in their site preferences immensely.

It will be nececsary, therefore, to determine what aquatic
sites our different waters represent. %e already kmow the site
/preference of cur fishes. Our duty then lies in a classification

of our waters, and the introduction and management of fish in them
which are best suited to the individual sites.

Thore are four classes of lakes and three classes of strcams
comnonly rccognized by the limnologist.” They are mercly individual
stepping stones among myriads of cthers, and arc used only as a guide
or an orientation for further discussions and researchs A brief
description of these lake end stream classes is given under the
instructions for the stream and lake survey.

Steps in Fish Manegcment

Proper management of our fish life must consider the follow-
ing points:

1. Survey
as Classification of the waters
be Spccies of fish present

c. 3ite prcferences exnibited by the fish.

2. Yield - How’much flsh llfe can.tho waters now
produce7' '

k: 5. Diagnosis =~ Hhat is 1ack1ng for " - optimum
develonnent of th& flsh? , P ,
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4. Control =- Vhat can be done to improve conditions?

Some of the inventory is rather easily oblained, but only a
keen obseérver is capable of determining the yield of 2 certain vody
of water, what is wrong with it, and what can be done tc improve it.
A thorough knowledge of the plants and animals present and their
environmental relationships with each other will permit the trained
observer to analyze conditions correctlys. In determining what can
be done it is wise to remember that by working with nature we can
accomplish much. Final radical decisions should not be reached un-
til it is assured the results will not be nullified by the force of
natural phenomena. In other words, the natural succession of lake
and stream communities is difficult to alter,

Survey

: This entails a 1list of all the waters on our Forest by name,
classification and location and the species of fish now residing in
them. The range and dispersion of our fishes can then be shown on
maps from which the investigator may readily define the distribution
and range limits of the various fish. Such data can be used as a-
basis of further study and attack.

A record of the plant life and cover in each stream and lake
is necessary in forming an estimate of the site quality. Dredge
samples, plankton samples, temperature ranges at various depths,
pH readings (concentration of the free hydrogen ions), and oxygen
tests should be carefully recorded as fast as it is possible to
cover the varicus bodies of wster in our forestse

Our survey would then give us the following points, all of
which need not be taken at once, but a2 gradual accumulaticn of these
facts is very desirable. )

1. Name of body of water.
2. Location by forest, district, town and range.
3e Classification - whether Class I, II, III, IV
lalre or Class A, B, C stream.
4. Vegetation - whether abundant, cormon, rare
and by species.
5. Cover - whether logs, brush, overhanging vegeta-
tion is present. Use abundant, common and rare.
6. Species of fish present.
7. Temperature --at various depths.
8. Oxygen - at various depths.
9. pH tests - at various depths.
10. Bettom characteristics of lakes and streams. ,
11. Dredge samples - list species found =~ teke samples '
: at various depths. -
L - 12. Plankton samples - list specles present - tuke e
' : R at. varlous depths. ; Ceel s

-41-. :
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A thorough understanding of these points will permit the
formulation of workable plans, and the greatest efforts toward im-
provement will then be cxpended where they are most needed.
Fluctuations and variations can be determined by similar studies
each decade, so “hat we will eventually kncw what each stream and
lake is capable of preducing.

Each ranger should be held responsible for the collection
of survey data on his own district, much of which can be readily
obtained from local woodsmen, naturalists and forest rangers. The
study of dredge and plankton samples can be more expeditiously
handled by our universities, cooperation with whom will enable
us to fill the gaps in the information we are zble to gather.

Yield

It is imprnacticable to secure a census of cur fish popula-
tions. Migratory habits and shifting populstions can best be
studied by banding, s technique which has been employed by the
Burdau of Fisheries.

Though it is hard to arrive at a true population figure of
the fish in our waters, we zre able to determine the yield these
waters are capable of producing, because the amount of food present
in a lake or stream is directly proportional tc the amount of fish
1ife the waters will produce. The Germans long ago realized that
lakes of an extremely high food content produce enormous fish
populations, and fertilized their carp ponds to increase the organic
material, thereby obtaining a grezster population of small animal life
such as protozoa, water fleas, minute plankton algae and insect life.
The chain of 1life did not'end there for the carp took advantage of
the increased food supply, =snd the carrying capacity for fish was
in many instances doubleds The German fish culturalist had fer-
tilized the waters and in return had reaped a greater vield of fish.

Food must be present to support fish life, and the greater
concentration of this food per cubic foot, liter or cubic yard, the
greater the fish population. Dredge samples taken at varicus depths
permit the investigator to accurately determine the carrying capaci-
ty of a body of water, the yield of fish being directly proportional
to the mount of animal and plent 1life found in these dredge samples.
FPlankton counts help to verifv the findings of the dredge samples.

In management of our waters it will be vell to know the
carrying capocity of easch leke and stream before we stock it or
introduce improvement devices, for it may be that a great share of
our lakes are cerrying all the fish life they can support. Due to

- barren sand end rocky bottoms many of our northern lskes are poor
- fish producers because of their low carrying capacity. ' Such lakes,
- if they are virgin, are praobably carrying all the fish life they
can support, and fertilizing them is out of the question, because,
first, it would not pay, and secondly, the effects would not be -
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lasting, and continued fertilization would be necessary. If these
lakes are not heavily fished, they will take care of themselves.
Cur efforts should be confined to those lakes which are over-fished
and whose carrying capacity is greater ihan the fish population
they produce.

Diagnosis (What is lacking)

Several things may be limiting the population of fishe. Lack
of food may be one. Suitable spawning grounds may be scarce cr in-
accessible. Lack of cover in the way of logs, brush, rocks, ete.,
may prove a handicap to the dovelopment of various species of fish.

Waters may be improved for fishing if the investigator under-
stands the site preferences of the fish and if he is alle to discern
the sbsence of these site preferences, which -is difficult of deter-
mination at a glance, but is the most important phase of the work,
as errors msy be costly. It shall be the purpose of an investige-
tion to determine whzt limiting facétors are the most detrimental
and which should first be attacked, provided it oppears that satis-
factory results are possible. Such limiting factors ars: ]

l. Lack of feed

2+ Over fishing

3, Lack of spamming grounds

4. Lack of cover and vegetation

5. Lack of oxygen during winter and nights in summer
6. Waters may be too acid or too alkaline

7» FParasitism of the fish may be heovy

8« Predntors may be too numerous

9. VWaters mey be too warm or teo cold
10. Lack of fertility.

Other limiting fsetors may be peculiar to. certain lekes and
streams and each should be taken into consideration when determin-
ing why the fish population is not fully productive.  Some lakes
may be nearly perfect in their requirement of fish life, but they
moy need restocking. Expend evsry bit of energy where it will do
the most good. :

Control {What can be done)

Once a correct determination of what is wrong has been mede,
the proper procedurs ‘is to quickly correct matters. Scme fish
sites, as mentioned beforc, camnot be improved, but in many cascs
conditions can be infinitely bettered by the imtroduction of im-
provementses Cold waters may be warmed by demming and exposure to
‘the sun. Warm waters are cooled by shading and increusing the
flow cf waters Mud and silt may be washed from trout spavming :
‘ grdunds,by»deflectors, or such mud and silt mey be srashed into o ”‘v‘r;‘

o -"’:3— N S et g':;
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lake or strcam to increase the fertility., Man can menage things
to improve conditions immensely.

Some of the limiting factors in streams and lakes with
their measures of control are listed:

1.
2e

3e
4,

5.

6e
VT,
8.

9.

10.

1l.

Lack of feed - Fertilize the waters; deposit rich mud,
decaying organic matter, etc.

Over fishing - Stock lake; close lake to fishing; im-
prove carrying capacity of the lake.’

Lack of cover - Install brush covers, logs, etc,

Lack of spawning grounds -~ Pubt in deflectors to wash
out gravel for trout. Place gravel boxes in
lakes and streams. For crappies put in logs,
brush and the like.

Lack of oxygen in the winter - Break up the ice; expose
waters. Lack of oxygen during summer nights - Cut
excess vegetation.

Water may be too acid - Clean out rotting vegetation;
put in lime.

Water may be too alkaline - Put in rotting vegetation,
etc, '

Predators may be too numerous - Trapjy shoot, scare
and net destructive predators.

Parasitism may be heavy - Introduce parasites of the
parasite; introduce chemical washes.

Waters too warm - Shade waters as much as possible;
increase rapidity of flow.

Waters too cold - Dam waters; exposec to sun, etc.

M1 of these adverse conditions may be successfully con~
trolled whenever the results will warrant the expenditure of the
time and money.
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Form #81 R-9 -

STREAM AND LAKE SURVEY
1. Forest 2. Unis% L 3. Township
4. Range 5 Section_ ~ 6. Date_
7. Neme of Water 8. Class

9. Bottoms of Lakes and Streams (check erch one)

1% = 25% 264 = 504 51% = 75% 76% = 1007 None

Rock
Sand
arl
Clay
Gravel
Mack
SiTt
Boulders

10, Air Temp. 11. Water Tenp.~Surface Bottom

12, Oxygen 13. pH 14. lMaximum depth for lake

15, Ave., depth of lake 16. Area for entire lake in acres
' —  Area for stream flowages in acres

17. Length of stream in section miles

18, Volume of stream flow during late summer gals. per min.

19, Tributaries, Outlets, Inlets, Feeders, etc.

NAMES: Z3CRIrTION BY CLASS:
1. 1. _
2. 2,
3. 3. —
4. 4, T
5. T S.
20. Cover e
21. Ownership in percent -~ Governmment L Private

22. General character of surrcunding soil

P

- 23. General descripticn of timber types

24, Humber of farms

25, Acc‘essibility
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26. Fed by

27. Fishing 28. Reasons for

29. Fish (check most abundant species)

Brook Trout Shad = = - Iud Cat

Rainbow Trout Whife Bass Spottailed iinnow
Brown Trout Pickerel Chub

Lake Trout ~ g¢r. No. Pike Shiner

Whitefish Muskallunge German Carp
Large-mouthed Bass Wall-eyed Pike Mud Minnow
Small-mouthed Bass Sand Pike i Cortnon Sucker
Rock Bass Perch Black Sucker
Sunf'ish Bullheads Red Horse

Crapple Channel Cat Buffalo

30. Vegetation - (check each species)

Abundant Common Rare Yone

¥Wild Celery

Chara

Green Algae

Blue Green Algae

Pond ILilies

Bulrushes

Rice

Cattails

Watercress

Reeds

Duck Potato

ggpdweeds

31. No. of active beaver dams No., of inactive beaver dams
32, No. of active beaver houses No. of inactive beaver houses
33, Aspen - Ave.d.b.h. Ave. EHt. Ave. No. ‘trees per acre

34, Beaver recommendations

35. HMuskrats

36, Recommendations for fish stocking

37. Recommendaztions for fish or duck refuge - Yes Ho
Ducks Fish
38, Extent of refuge - Miles for siream ' teres for lakes

 AGa
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INSTRUCTIONS FOR STREZAM AND LAKE SURVEY

Each item is given a number, and a description of the points
entailed under each number is herewith piven., Do not guess or be
swayed by preconceived notions., All aiestions should be answered
if it is possible to acquire the information. Send a copy of each
of the survey forms to the R. O,

1. ¥irite nsme of the Forest

2, Write nome of Ranger District

3. Township

4. Range

5. Section -~ Each stream will be studied in the
various sections of land through which it flows and separate survey
sheets filled out except in cases where a stream flows through only
a corner of a section. In such a casc this small portion should be
added to the survey of the next section. Scale on map 4" - 1 mile.

A lake will be mapped and studied as a whole. Any scale may

be used. Record scale on mape.

SYMBOLS (for map)

€l >
Section line \—/} ‘Z| Stream - Six feet wide and two feet
S - deep; indicate depth and
width on entering and
leaving section.
g2¢

Beaver Dam

r\v~/g;\\,/? Other Dam

—~_"~_ > Beaver Houses

o~ 7 Intermittent Streams

———""Timber Type EBoundary
e Aspen Site Boundary

BlUCeosaereesssGravel)
Black.........Sand )
YclloWeeooess Silt )
Orangeesssess+Clay ) on maps of
Redeeseessssoadiick )
&%mhn.u.nmwl )smwwm

S ‘-ltoo..o.'c'.olspaln.g

- 10-6--60..v+20n0..10 trees per acre, 6"
average debehe, 60%

L “averare height,
7= e :

To be placed

lakes and
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(D2X33 e v s« GoOd, medium and poor
sitecs respectively. Lo-
cate sites on map.

6. Datec

7. State whother stream or lakce Somc of thesc questions ap-
ply only to lakes and some only to strcams. This question should
give the name of water and it should be designated either as a lake
or strcam, as Lake Bertha or McKinloy Crocke.

8. This applies to the class of lakc or strcam on which the
survey is being made. Therc arc four classes of lakcs and three
classes of strcams which arc commonly reccognized by limnologists
and rheologistse They arc mecroly individual stepping stones among
myriads of others, and are uscd only as a guidc or an orientation
for study. If a stream or lske represcnts o condition half way be-
tween any of thesc classes, check the class toward which you be-
lieve the succession is bound. Sce "Appcendix" Wildlife Hanfibook.
for description for the various classcse

9. Rock mcans bed rock. Gravel is construcd to mean anything
coarser than sand but will not include boulders. Sand includes fine
ond coarse sande Muck - fine, partially dccomposcd organic materiale
Marl - white calcarious matter left from the disintcgration of snail
and clam shells. Silt - fine, largely inorganic material. Usc the
color scheme representing these different types of stream and lake
bottoms and placec on the map in corrcct positions. For lakes the
outline of the various bottoms may be drawn on the map without shad-
ing in solid arecas.

A simple bottom sampling device can bc mado of a buckot
weighted along one sidce The bucket can thon be dragged along
the bottom. Ten pounds of weight should be uscd and if the rope
required to haul thc bucket is graduated into feet, soundings can
be taken at the samec time tho bottom is studiecd.

10, Air temperatures will be taken by holding the thermometer
at the level of the eyes. Teke air temperatures immediately prior
to taking the water temperatures and directly over the place where
the water temperatures will be taken.

11, Water temperatures must be read under water and not un-
til three mimtes have elapsed. Leke temperatures should be taken
at deepest portions and at the surface. Use a maximum and minimum
thermometers - Take stream temperatures only duriang the swumaer.

12. Oxygen samples will be taken if necessary, whers other
~diagnostic characteristics are not clear in making decisions.
Titrate with sodium thiosulphate and figure the parts per million =

_of oxygen in the water. See bulletin "Standard Methods of Water S

- Noto - Tndicato dopths ot which oxygon samplos ars takom.

e
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Analysis, "American Public Health Association." 50 West 50th Street.
New York, N. Y.

13+ The determination of the free hydrogen ifar» concentration
of various waters is very often desirable. ( Indicate depth at
which PH is taken.

14. Self=-explanatory.

15. The determination of the average depths of lakes requires
many soundings which can best be made during the winter. Be sure
you find the deepest portion. Do not estimate this iteme Use a
ten pound sounding lead. Place correect location of the soundings
on the field mpp, and make a topogrephic map of the lake with 51!
sontours,

16. An accurate estimate of the acres covered by every lake
must be made; also, acreage of flowages and ox-bow lakes of a
stream in each section,

17. The length of the stream should be accurately measured
in miles through each section of land the stream traverses.

18. The volume of flow of gallons per mirnute for each stream
in each section of land it flows through may be made by the follow-
ing technique:

MATERIAL NZEDED

l........ Watch with a second hand.
2. +....s Ruler graduated into inches.

PROCEDURE
l..oveesee Locate place in stream where the banks are com-

paratively straight and the flow of water umiform
ever the entire stream bed.

244000000 Measure width of stream in inches.
3eesnees. Measure along each bank and in the center the
depth of the stream and average. Plece sticks

‘where the measurements were madee

4eeveess. Two feet above the aforementioned sticks, place
- other sticks in a direct line with the current’

5.;;;..,. ‘Compute the ‘volume of the rectangular parallel-
Cme i epiped marked off in cublc inches. ’

"ﬂfS).;;.fQ.’compute cublc feet in paralleleplped (1728 cubic
S 1 11nches in a cublc foot.)};‘é

17  é4g;vii
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TesesesesTake average time in seconds it tales a headless
match to float downstream between each of the
three pairs of sticks.

BesoeessssCompute number of gallons present in the cubic
feet (about 7.5 gallons per cubic foots )

O¢evessrelompute gallons per minute floﬁing through the
stream channel,

EXAMPLE PROBLEM
3.5 cubic feet
X Te5 gallons per cubic foot
T 26.25 gallons

3 seconds time to flow in two feet

3)26.25 8.75
8.75 gallons per second x 60

525.00 gals.
per minutex

0 0 0« Stick
Bank 2! Bank
0 0 4]

19. Tributaries, feeders, outlets, etc., entering into each
lake should be named and classified. All feeders to a stream
should be listed in each particular section of land they join
the main stresm, and these feeders, etc., must be surveyed by the
section if they are large enough to attract fish of a catshable
size.

20. Cover is construed to mean any lcgs, brush, zock
overhanging vegetation, weeds, etc., which aflords fish life
suitable kiding places. State if it is abundant, common, rare
or none. e '

o (*Subtract from 156 - 20% from this flnal flgu“e -~ as the bottom
‘ ﬁatcrs arg not traveling as swiftly as the top waters.) '

~50="
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2l. List the percent of Government and private lands along
each section the strecam flows through and the percent of Govern-
ment owned lands and privately owned lands around each lake.

22. The general character of the soil which surrounds the
streams and the lakes must be ascertaineds A classification which
will be used is as follows:

AcecesssoGravel - Small water smoothed rocks, contaln"ng up
to 30% fine materials.

BeessssssSandy Soils - Containing 80% or more of pure sand -
(a) Fine sand (v) Coarse ssnd

Ceaveeosdllay Soils - Finest possible state of division,
is very cohesive, dries to a rock-like
hardness, plastic when wet and com-
posed of 60% or more of clay.

Deecescesloanm Soils - Comprises those soils ranging betwecen
sand and clay, and possessing more or
less of these two constituents.

(a) Heavy clay loams...10% to 25% sand
(b) Clay 108Meeeeeesses25% to 4C% sand
(c) LoAMeeceeeesesenased0% to 60% sand
(d) Light sandy loam...75% to 90% sand

Eesssesesarl ~ Calcarious depOSlts, carbonate of lime never to
fall below 15% nor the gquantity of clay to rise
over 75%.

Feeesesselime Soils - Calcium carbonate from 50% to 75% of
total.

GeeeoosssPeat - Soils resulting from partial decay of vege-
table matter while under water.

Hesosvsosoliuck - Soils resulting from partial decay of vége-
table matter under water, but differing from
peat in that it is not as compact and will
break up into powder when dry.

TeoeesssHumus Soil or Vegetable Mould - Product of vege-
table decomposition not under water. Vege-
"~ table matter up to 70% of dry matter.

23. Check the types of vegetation using the standard F. S.
Symbolse List the most important types bordering each stream in each
section of land it flows through and- the most important types surround-
ing each lake. By importance is meant the types which are most apparent
and exert the greatest influcnce on the soil, etc. Type as far back
from shore as you can:sce and map in these types.. : A
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24, List the correct number of farms draining into each
section of stream and the nwnber cf farms surrounding each lake.

25, Accessibility - whether the water is readily reached
by auto, trail, railroads, etc. Use easy = not very casy - very
inaccessible.

26. State whether the body of water is fed by springs,
lakes, swamps or surface drainage.

27, Is the fishing good, poor, ctc? Ask natives, sports-
men, etc.

.
2. Give reasons for ysur choice in stating that the fish-
ocod or nocer, etc.

Do

I

ing is

2G. Check the species cf fish which4eeerr in the lakes cr
streams. Be sure of your identificaticrs. Minnow nets and
hooks and linzs may be used to advantage in detsrmining the var-
ious species. Local inhabitants may be questioned, but their |
opinions and knowledge must be checked. '

30. A study of the vegotation of lakes and streams is use-
ful to determine amount of cover and food present in the waters.
Weeds harbor and foster much animal life such as immature insects,
snails and minnows. Pondweeds (Potamogetons) known as buck weeds,
bass weeds, etc. Chara - an alga sometimes kmown as stink weed -
grows in quite deep waters (10-15' deep). Sse "Duck Foods," Wild-
life Handbook. '

31, Number cf tesaver dems which are being used and the num-
ber which have been vacated sheuld be listed.

32, Give the rnumber of active beavar houses and the number
of inactive houses.

33. Take three sample plots of 1/10 acre for each change’
of aspen site to determine the average number of trees per acre,
average d.b.h., and average height. Jee Symbols. Aiverage these
plot figures at the cnd of cach day and place results on the sur-
vey form so that e may know in gencral the averase tree height,
average d.b.h., and average number of trees found per acre along
any particular section of streecm eor eround each lake.

We want to find out how many cords of aspen (totsl unpeeled
volume) sre arcund each lake and stream extending fouvrchains back
from the shore. Studies will be necessary to determine the incre-
ment of aspen on the various sites found and the volumes in cubie
‘unpeeled stems. Studies of this are now bteing carried forward., |
- Under favcrable conditions beaver will dcuble in numbers sach year.
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One 1" debsh. small aspen has been found sufficient to feed a
beaver fer o day.

34. Beaver recommendations should consist of whether +he
beaver should be removed, left alone or thinned out. Removal
of beaver will be done on streams having a high yearly increment
of trout. Beaver should be thinned out vhere their numbers are
so numerous that their food supply is being exhausted beyond the
ability of the food supply to regencrate.

35. Check whether the muskrats are abundant, common, raro
or none on the lske or stream poriion on which you are working.

36. State vhether you believe trout, bass, pike, etec.,
should be planted. Lakes little fished and virgin lakes should
not be planted unless it is desired to introduce other specics
not already present.

37. State whether you would recommend a fish cr duck re-
fuge.

38. List how many miles of stream per section should Le
closed and how many acres of a portion of & lake be closed to
fishing or duck hunting. Locate on map.

CREW ORGANIZATION AND OPERATION

Each stream and lake survey crew will consist of three men
who will operate as follows: :

l. Lecader and recorder

This man will have the leadership of the crew and should be
specifically trained in taking and procuring the necessary data
desired on the survey form. It will be his duty to sec that the
crew functions properly and that every member is operating as he
shoulde He will kecp the survey form up-to-date. Yhsn cach sec-
tion of strean flow is investigated, he will imnediately see that
all the necesscry data which can be procured is reccrded -nd that
the Regional Office copies are mode every night. H: con be as-
sisted by his helpers in details with which he feols they can be
trusted.

2. Compass man and mmpper

- This man will have to follow the stream courses or the
banks of lakes. His work cen be accomplished with a pocket or
box compass and the chainare may be paced. Before entering the
‘fiold the mapper must have copied on acquisition map blank (Form
878) the spots where the lake or strean crosses or meets section
: lines, etc. This information can be procured from timber survey .

S =5Be =
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or acquisition maps. The mapper can then tie into these places
when he is in the field and so correct his own course, which will
probably be inaccurate, dus to the box ccmpass method of running
the traverse. However, if he is able to check himself every mile
or half mile, the itraverse run by meons of the hand compass will
be accurate enough. The mapper's duty entails the proper typing
of all the timber types along the streams and lakes for a distance
of four chains back from the shore. He will also type in all
changes of aspen sites by means of a dotted line. All symbols

to be used on the map must be familiar to him and used correctly.
He must be equipped with the necessary colored pencils to use for
mapping the stream and lake bottomse

3. Timber Estimator

This man will be fully trained in recording the stand per
acre of aspen in the various sites. It will be his duty to de-
termine the site boundaries and estimates to the mapper for
entering on the map. Three seample nlots ol ohe-tenth acre each
will be taken for each change of aspen site. The sites are
three - good, medium, poor. The plots will determine the average
number of trees per acre, averaze d. b. h., and the average height.
Aspen growth is figured for only four chains back from each shore
on a stream and four chains back from the lake shore.

The Regional Cffice copy need not be accompanied by a map,
but the original copy must have attached to it the field map -
(Form 878), :

YWhen a stream is finished all the forms pertaining to
thrt stream must be filed in order.

"When the necessary data has been collected concerning asnen
growth, each forest cen review these lake and survey forms and de~
termine from these maps and figures the carrying capacity of their
forests in regard to beaver. By gatherirg the necessary data now
we will not be compelled to go over our lakes and xtreams for fur-
ther studies.
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METHODS OF WATZR INVESTIGATION

1. Determination of Oxygen Dissolved in Viater

Solutions

The following solutions are needed for determining the free
oxygen. ( Parts per million.)

8. 480 grams Mn SO4 per liter of water.

be. 6.2 grams Na thio 504 per liter of water.

c. 700 grams X O H plus 100 grams X I per liter of wnter.
d. Concentrated Sulphuric Acid.

e. Solution of Starch.

Test

a. Procure a 200 cc water sample.

be Place 1 cc Mn SO4 in water sample.

c. Then place 1 cc X O H plus K I (solution ¢) in water
sample.

d. Then place in water sample 2 cc of the con. sulphuric
acid.

e. Pour out 202 cc of water sample and titrate with sodium
thiosulphate. Stop titration when the water sample
turns colorless. Then use starch solution to more
accurately determine the end point. The starch will
turn the solution a violet color and further titration
with Na thio SO4 will clear the solution. When this is
accomplished, the cc of sodium thio 504 used denotes
the parts per million of dissolved O in the water.

Be careful not to unduly shake or roil water
sample when taking it, as this may allow dissolved Op
to enter the water from the air.

2. Echman Dredgo:

This iIs a dredge which takes a bottom sample of 6" X 6" or
in other words covers 36 square inches of bottom surface. The
volume measure is about 216 cubic inches. The jaws are closed
by means of a spring which after being set is released by a
messenger.

3. Peterson Dredge:

This dredge is heavier than the Echman and more adaptable
for toking samples on a hard surface. '

The measurement of the Peterson between the jaws are 7 X 10%

inches or in other words, they will cover 73%~square inches of
the bottom surface when set dowm. '

-55a< -
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Se

S

Determination of Free (COB.)~ Carbondioxide

Pour 100 ml (i.e., 100 cc) of water sample in a narrow
vessel being careful not to shake the sampls. Add 10 drops of
phenol-phthalein indicator and titrate rapidly with N/44 sodium
hydroxide, stirring gently until a faint pink color is evident.
The free COp in parts per million is equal to 10 times the cc
of N/@é sodiur: hydroxide used. Run test immediately after taking
water swmples as the COp escapes rapidly.

Free CO2 expredsed.as €ACO3 may be determined by multiplying
parts per million of free COp by 2.272,

( Sce Standard Methods for the Examination of Weter and

Sewage Tthe eds. 1933, American Public Health Ass'n.
50 W. 50th. Strcet, New York, M. Y.

Bottom Sompler

Hoke Hollow 1ron pine

Kemmerer Water Bottle.

Supplied by the Forest Mechanical Specialty Co.,
2407 Ballen Streoct,
Chicago, Illinois.

, 12003‘cc57 Capacity.
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A DETER'INATION OF YIELD IN LAKES AND STREAMS -

To facilitate the management of waters on &« sustained yield
basis, it is desirable that « vield study be made of the various
classes of lakes and streams found in the National Forests.

Two examples of each class of loke and siream found on a
Forest should be chosen for this study, but if it is impossible to
find a typical class of lcke or stream, it will be desirable and
worthwhile to substitute other bodies of water which are approxi-
mately typical.

The lskes and streams which are to be under observation
should be quite accessible to the fishing public, but do not choose
waters which have been overfished, dynamited or netted. t is best
to investigate the history of each lake und stream to be put under
observation. These lakes and streams will be handled the same as
administrative study plots and all records kept in duplicate and
accurate maps and survey data kept. Sections or portions of a stream
system may be used, but lckes must be studied as a unit.

Men must be stationed at these lakes and streams during
Saturdays and Sundays of the fishing season so that they may
contact the public and explain to them the purposes of the investiga-
tion and take the necessary information.

The pounds of fish caught by eoch fisherman should be
obtained by accuwrate hand scales, znd the number of hours and
fractions thereof spent in catching these fish recorded, to find
out how many pounds of fish the various wnters are producing each
year for every man-hour spent in fishinge.

Care must be exercised in determining how many hours a man
spends in fishing, as he may go fishing but decide to do something
else when out of sight of the recorder. Eaoch f£Tsherman should be
asked if ke fished the entire time he spent on the leke or stream
and if he did not, find out how much time was taken in doing other
things.

It is desirable to compore lakes and stresms orn various forests
in respect to their ability to produce fish life. Comparisons will
assist in determining what one lalte or stream lacks which perhops
-another one possesses. It may be o difference in fertility or a diff-
erence in protecctions At ony rate there will be severgl bodies of -r
water in each cless that will heve a high rcote of productivity white
others will show a low rate, the first of which will be termed good
sites ond the latter poor sites, from which can be constructed a
normal yield table for the productivity of waters. The question of
how to make some of the various waters more productive will then be
the problem of improvement and controlling the limiting factors, :
Phere is no doubt but that all waters in the Naotional Fopests can be

oy
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made to produse maximally. The:only question will be--Is the lake

or stream worth improving and controlling, as determined by need and
priority -of this type of work? It is apparent that those lckes and
streams which are called upon to produce the most should be the ones
first attackeds Virgin lakes and lakes little fished can very well
take care of themselves and provide plenty of sport to those wishing
to fish them. Efforts for improving must be confined to those waters
which are being used incessantly by the public.

Each lake being studied for yield data should be accurately
mapped and survey data taken in full, If a Class III lake is being
studied, it must be known exactly when the thermocline conditions
take effect and how much of the waters are sbove the thermocline, etce
The records must be accurately kept, including all facts pertuining
to interesting findings, such as the catching of an exceedingly
large fish or a rare species, ectc.

Yield can also bz measured by study of dredge samples ond
by plankton counts. However, this entails spacial techrique znd
equipment and will serve only as a check on fish yield studies.
Work of this kind will be carried on by the Buwreau of Fisheries, or
various Universities in cooperation with the Forest Service,

As the forester ascertains soil quality in relation to the
growth, so the limnologist has derived means of determining the
production of lokes and strecams by the following factors:

1. Fish yield studies
2. Dredge samples .
3s Plonkton samples
4. Actual measurement of water fertility
(Measurement of salts nnd elements
in waters.)

Note

The volue of the figures derived from this study of fish yield
will be entirely dependeut upon the accuracy with which the field men
accomplish their work, The greatest care must te exercised in not
gucssing the time elemecnt. It must be rcemembered those figures mean
little unless compared to other figurcs. If every investigator does
his work carefully, the results will be very nuch worth while.




Place such a sign wherever fish yield studies are being made.

~58~.
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Species® Date

Lake or Stream Class Forcst

Name of Fisherman Time of Fishing Pounds of
cr Time iime

Other Designation Began | Stopped Fish Caught Remarks

© Use a separate shpet for eafh species.
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ACCUMULATIVE RECOERD FISE YIELD
Speciss
Lake ocr Stream Class Forest
No.of jio. of
No.of | pournds |pounds
Noeof Koe.of [No. of No.of | pounds| per per
No.of fisher4 fish- | fish- poundsy offish{ man man
fisher- men ing ing hours of e to hour |hour to
Date men . to datels hours .| to date] . fish |- date today .| date
(Divide
no.lbse.
to date
into
M0.
hours to
date to
get this
figure )
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INSTRUCTIONS FOR STR3AM IMPROVEMENT

(Dingnosis and Control Mcasures)

The production of trout depends almost entirely upon the
stream conditions of water, strcom bed, food and cover.

Improvement of these will increasc the number and growth
of fish by providing better spawning and hatching grounds, more
food, better protection, more resting places and the much nceded
colder watcr.

Limiting Focetors and Relief Measures
1. Lack of fertility- Drain farm yards into stream; de-

posit fertilizer in water; haul in hay and leaves; plant forest
cover and keep out fires.

2. Lack of cold water - Seep springs mgy be dug out and
ditched to insure a cold stream of water emptying into the main
stream. (Split hollow cedar logs make excellent tiles for such
drains.) Beaver may be moved.

3., Lack of adequate shelter. - Dams, deflectors, covers,
etc., may be constructed to provide resting places for trout.
Young trout especially are in need of brush shelters, etc., for
their protection.

4, Lack of spawning groundse Gravel, if present, must be
exposed if covered with silt, or mmy have to be hauled into the
stream, if not present. Spawning grounds which will permit the
eggs to beecome covered with silt must be altered to prevent such
siltinge.

5. Lack of food - This is corrected by establishment of
food producing riffles and weed beds.

6. Over fishing - It may be necessary to close some parts

of the stream to fishing. Small feeder brooks may bte closed for
the protection of young trout. Planting of fish and building of
rearing ponds may be necessarye

The limiting factors of fish life as divulged above gives
“s an idea of the complexity of the warious things affecting
the life of the streams. Those factors should be attacked first

which needs an abundant supply of men power to control. There m -

fore * do those things first which, though they may not be the
most important in improving -owr streams, require a large amount
of manual labor. ,

6l-
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It is apparent, then, that the construction work must be
accompllshed now. This brings us to a discussion of the various
methods of improving our trout streams by constructing covers,
deflectors, dams, ditching seep springs and planting shade plants.
This work requires many men-days of work and should be done while
we have the CCC labor.

Natural Viork

Precaution must be used to keep the various structures of
stream improvement work natural and not unsightly and repulsive.
Build deflectors only high enough to take care of the average
flow of waters. This moy mean that a deflector will stick about
8" above the low water stage. High flcod waters may flow over
the structures without any damage provided they are well anchored.
Keep covers, etc., under or at the surface of the low water line.

Tops of stakes must be sawed off at the level 6f each deflec-
tor or cover and not allowed to stick above the water, as this gives
the improvement structure a very wnsightly and unnatural appearance.

There is an art in camouflaging and concealing deflectors,
etce, which is very important for foremen to master. Pilec on and
wire sticks at various angles to the covers. It will make them
more effective and less unsightly, as they will then take on
the appeardnce of brush or drift piles. Sod plzced over deflectors
and covers where strcams do not overflow makes natural looking worke.

Tools and Equipment
The necessary tools must be provided for the work and kept

in good condition. . Sufficient tools to equip the crew should be at
hand so that each member of the crew will be eflective.

“ihen available, a horse can be used advaﬁtagoously to haul
logs ond boulders for the construction work.

A motor-driven fire pump and hose frcquently is &« real
economy in jetting in the meny stakes and posts necded in some
units. The pump and engine must be floated on a raft. A five
foot jetting pipc is nccessary, its ¢nd.being reduced to 3/8"
opening. At least 50 feect of hose should bc used to place the
Jjettying tool where it is necded.

Equipment should be charged to individuals who are using it
and each held responsible for its return.

The necds of ‘the crew should be determincd in advance ﬁnd
requ.51tlons should be made in untlclpwtlon of the work to bc dons, -

“Work

‘ Thc cruW'forcman should designate the work on the ground in-
" advance so that no time will be lost by the erews. - Stokes will

be set along the stroam ond marked writh symbols indicating locatlon‘  ‘“ e

”‘and type of work to be done:6§mese symbols are stardardlzed
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and 1ncluded on a separate gheot, attached hereto.

Small crews of probably three to six should bc assigned to
separate jobs in order to avoid crowding, duplication of coffort,
and confusion. Some units will require larger crews to handle
heavy materials It is suggested that each man and cach group
have definite jobs assigned to them, as has bcen done on mony
strcams where the group vmas divided into four crowse First,
there is the "staking" crew, composed of- two or three men whose
duty it is to place the stukes for the structures the foreman
has designated by symbols. The men on this crew will have to
be trained to know what the various symbols mcan and where to
place the stokes. They will progress downstrcam as fast as they
can drive or jet in the stakes.

Another crew, with or vwithout the use of a-horse, can
gather material to be deposited on the shore cof the river, where
a "driving" crew can then tzke the logs, stakcs, etc. dowmstream
in sufficient quantities and in suitable places for the construc-
tion crows.

One or morec construction crews can be used to build the var-
ious strcam improvement devices.

Conditions on every strcam are different, however, and a plan
that may be suitable on one creck may be unfit on others. One thing
must be guarded against on all jobs, and that is putting too many
men in one place. It is better to have a minimm of men working
than a maximume. The work can be planned so that each man is kept
busy and there do not arise conditions during which onc or two men
arc doing all the work while hzlf a dozen look on.

Work should begin at the ﬁppef cnd of the sitream within the
camp work zone and one stream with its system of feeders must be
finished before the crew lcaves for another stroame

All slash and dcbrls resulting from the work should be dis-
posed of. Holes dangerous for animals or people must nct bc left
on the shore where gravel, etc., was obtained.

All structures must be firmly anchorcd or staked to the sub-
stratas. - These devices for stream improvement must be durablc. All
logs used for deflectors and some of the cover logs should be
butted into the banks at least three feet and those ditches then ;
covered. Each deflector log and cover log anchored to stakes must L e
be securely fastened by #9 wire and spikes. Stakes should be ‘
driven or- jetted into the stream bed so that they will be embedded" L
at least three feet below the bottam OI the hole tha will be er- T }
cavated. ; P , , : e

'»' -63Jf$ff; 
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Where ice forms and there is danger of its tearing out
improvement devices, the covers must be sutmerged and fastened
under water so that they will be free from the ice.

Seep_ Springs

Seep springs should be dug out and led to the stream to
insure a continuous and cold flow of water directly into the
stream. Wooden tiles can often be constructed from hollow cedar,
but any wood may be used. Logs can be split in half and hollowed
out or troughs may be built.

If the trough is closed to keep debris out, the halves must
be bound together tightly with number nire vrire. In many cases
the drain need not be covered; however, where an oper drain is
likely to become clogged it should be covered.

Live Trees, Shrubs, Sod

No living trees or shrubs which shade the waters at any
time of day must be cute Sod which is protecting the banks must
not be disturbed.

Beaver Ccn51aeratloua

It may be found advisable to move beaver from trout streams
to other localities due to their dams impoundirg and warming the
water, blocking the migration of fish, and causing a deposition
of silt over gravel spawning grounds. However, streams incapable
of holding trout without the pools afforded by beaver dams should
be managed for beaver.

In order to avoid any harm to the beaver their elimination
from trout streams may be accomplished by tearing ouit their dams,
catching them by their talls, and placing them in boxes for ship-
mente As the water begins to run from the ponds, the beaver will
try to escape upstream. The procedure is te station men where
the stream is narrow and catch the besver as they male their ap-
pearance. Some will try to enter bank burrows. Such places nust
be watched. Cthers will stay around the house even though prac-
tically all the water is drained off,

: Where very young beaver are present no attempt should be

made to move the family. Beaver should not be moved or their
dams torn open after August 15. They must have sufficient time
to relocate themselves in their new homes and gather food for the
~winter supply.

( “Permission of Conservation Departments or local cons ervation
‘officers. should be obtained before beaver are maoved. . Likewise:

: *:f:7nc beaver should be moved without notifying the Branch of Lands at
e the Reglcnal Offlce.

84e
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EFFECTS OF BEAVER WORK ON TROUT STREAMS

Beavers cause numerous changes to occur in trout streams.
Some of these changes are listed below:

1.

Se

4.

Te

Beaver ponds accumulate a great amount of organic matter.
This matter is a drain on the oxygen content of the water.
Sometimes it is so large a drain that it kills living
organisms in the pond.

As beaver damages increase, acidity occurs which results
by release of carbonic and tannic acids from flooded
and submerged timber.

Trout thet are able to survive in such waters are hardly
palatable. ‘

A beaver dam, even a small one, causes a rise in stream
temperature from one to several degrees and also may
cause a great loss of water by excess evaporation.

Many miles of good trout spawning waters have been spoiled
because of the rapid cooling of water back of dams in
early winter due to increased exposure to the air. Brook
and brovn trout spawn in late fall and the water may be
cooled below the temperature best suited for their spawm-
1nge

A1l dams, beaver or others, cause the waters to deposit
a large amount of fine silt. In times of high water,
this silt is washed down stream for a great distance,
heavy deposits of which cover a largs amount of food and
trout eggs previously spawned gnd also covers spawning
grounds.

Fish near the spawning stage attempting to reach the head
waters or other good spavming grounds are prevented this
ascention by beaver dams. Not being able to ascend the
stream, the trout will eventually spawn below the dams
when and if the water temperatures are right.

Streamside trees, especially aspen, cut by beaver for
food, results in loss of shade. Other timber may be
killed and shade destroyved for a great distance on either
side of =z stream. ‘

° J. C. Salyer. Report on Beaver Trout Study. ( Unp. Mus.)

e
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Cleaning Out Streams

Streams littered with logging debris which is clogging up
the stream beds and causing a deposition of silt must bz cleaned
out and deflectors installed to croate holes and wash away refuse.

Many - . streams are unduly warmed and silted because
of windfalls, accumulation of dead brush and beaver litter. All
such material not of benefit should be cleaned out.

Types o§~Stpeam ImPrqvemept Dpvices
Deflectors

Deflectors are perhaps the most useful devices in stream
improvement work and can be used advantageously on any stream which
lacks suitable holes, spawning grounds and shadce By their in-
stallation the power of the water can be used to dig holes inte
the bottom of the stream; currents may be pushed under overhanging
shade and holes formed umnder the natural cover; silt, sand cnd muck
may be washed away from gravel beds; waters may be confined and the
temperaturc of the strcam lowercd. It has been demonstrated that
‘by doubling the wvelocity of the water, the croding power of the
stream is quadrupled and the carrying powers are increased 64 times.

Gravel beds exposed by deflectors not only afford suitable
spawning beds for trout, but they are very productive of animal
life. ©Shifting mud and sand bottoms smother animal life and arec
poor préducers of trout food. Larvae and nymphs of the various
aquatic insects require a pcermanent substrate to which to cling,
and will die if they are covered up or camnot become attached.

In the slack waters behind the deflectors wcéd beds are like-

ly to establish themselves, affording a suitable envircnment for
_ large numbers of aquatic inscets which are always acceptable to trout.

Underpass Deflectors

Underpass deflectors arc perhaps the simplest and most ef-
ficient structurcs which can be placed in sandy or silty streams.
They readily create holes and umccver existing gravel deposits.
Covers may be anchored to them, making such structures doubly ef-
fective and serving two purposese.

The "digging log" is a common underpass deflector adapted to
our. streams. - An end is butted into the bank and the log anchored
about 6 to 10 inches above the surface of the stresm bed. The bot-
tom of the log may be slanted to = 45° angle to offer the water lecss
- resistance and so force it more quickly against tho stream beds..
Seversal logs may be wired tozethcr if one log is not sufficient.

: These deflectors must be put securely in place and mﬂst not be :
"movable bv‘stream action. (See Figure 6). ;

’ f-es-f’- :
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Construction of Deflectors on
Rocky Bottomed Streams
In stresms which possess a bedrock bottom or streams in
which the bottom is so littered with large stones that stakes
cannot be driven into the substrata to anchor deflectors, it has
been found necessary to employ the following methods of construc-
tion:

A core of wood is lezid dovm which, for instance, may be a
large cedar log. Over this is placed a mat of poles and number
nine telephone wire. The poles are placed about two feet apart,
and wire is fastened to them at right angles every three feet.
This lattice is then thrown over the cedar log; large stones
and boulders are piled over the mat, and around the log. The
stones catch and are held between the poles and serve to anchor
the whole structure firmly to the bottom of the stream. Such a
mat of poles and wire then acts as a brace to the whole deflector.
It has been found that such structures hold well in streams of
this type.

! The end of the log should always be sunk at least three fect
into the bank and covered up. (See Figure 13).

Trout holes can be made in hard-bottomed streams by blasting
out holes in the rock and gravel. Such holes will be more effective
if deflectors are placed so as to shoot the water into them.

Construction of Deflectors onm
_ Very Sandy or Mucky Streams

Where there is cxcessive undermining of deflectors due to
shifting, sandy bottoms, the only way to permanently stop seepage.
and undercutting is by means of a brush and wire mat. Brush is
interlaced with wire and placed over the deflector loge The brush
mat must extend three feet on each side of the deflcctor and be
covered with sand or sode Undermining is then impossible. Stakes
should be used in comnnsction with mats. (See Figure 16).

Covers

Many of our forests have been repeatedly burned so that the
land is practically denuded and the streams exposed to the direct
rays of the sun for long periods of tire.. Yhere such conditions
exist every possible advantage should be taken of sny natural cover.
The current of the streams can be made to travel under overnanglng
brush and stumps by tne use of dcflecuors.

L Deep cut bends and banks arec advantageously covered by log
~raf%s.. Brush should never be used in such places: as a cover, as

it slows dowm the current with resultant depesition of mud and

- silt, and the natural hele is quickly filled ine Covers‘not,cnly o

VJ;—SG'"i5V<f'-'
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afford protection and hiding places for trout, but covered areas
are less exposed to the sun's rays and the waters are, therefore,
kept.cool.

Covers can be attached to underpass deflectors and placed
over the holes occasioned by these devices. All covers must be
sécurely anchored above the stream bed to be effective. Water-
logged covers will in time sink if they are not held in place by
stakes, etc,

Stumps, moke excellent covers, but they must be anchored
securely under water to become permanent, effective and not un-
sightly.

Most covers act as underpass deflectors in that they force
the current downward and create holes beneath themselves. Long
stakes should, therefore, te used for covers, and driven into the
stream bed as far as they would be for a deflector.

Planting

Where natural cover has been destroyed or is otherwise lacking,
it is very desirous that shrubs and trees be planted along the banks
of streams.

Cedar is the best cover tree which can be planted along
streams, as it casts a deep, full shade, and will grow into a Iarge
tree, which under ordinary circumstances will live a hundred years.
Young cedars are best transplanted from their native swamps in the
fall, but if grown in nurseries the seedlings can be planted either:
during the spring or fall. Plant cedar eight feet apart, in double
rows six feet apart, along each bank of the stream.

Willow and tag alder make good cover, and will grow and
spread so rapidly they will soon form a dense mat of brush along
streams near which they have been planted. The cuttings of these
two species should be about 10" long, and may be procured during
early spring, as soon zs the sap begins to run, and stuck along
stream banks. Toke two-ysar old branches which possess many buds
and put the cuttings into the ground about four inches where the
water table is high enough to be within one foot of the stem, and
plant them one foot apart in a single row along the banks.

Bundles of cuttings 10" in length can be gathered during the
fall end "heeled in" in a well drained sand bed over winter, and
planted the following spring. Always take two-year old stems en
which there are buds. ‘

Brush Shelters

Small side chonnels and feeder streams may be screencd by .
brush to afford protection for young trout. However, brush placed

-67-
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in streams causes a deposition of silt, etc., and this practice
is not usually warranted. Large trout are prone to wrork down
smell streams into the larger rivers snd so may not constitute

a nenace to young fish being raised in the feeder streams. “There
small feeder creeks are not availrble for the resring of young
fish, brush shelters ray be pleced behind deflectors on the dovm-
stream side, but should never be throvm directly across streas.

Damns

Damming of trout streams is not to be suggested as a valu-
able streem improvement rmethod. Darriing tends to warm the waters
and extensive damming may so raise the temperature that the 1ower
reaches of a trout stresm will be ruined.

Never dam the cold hend waters or the upper stretches of a
stream. Allow as much cold water as possible to reach the lower
portions of the river,

Dams nay be advantagecus if built of rock and so constructed
that there are one or more chanmels through the dem. Holes will
be dug wherc the water pours out of the channels.

Hewitt Dams

In the construction of Hewitt dems, woven fence wire may be
uscd instead of poles, ii poles arc scarce, ond the vroven vire is
avallcbles When poles are used they should be nailed tc the large
base log ond must be fitted so that there is o minimum of space
between them. (See Howitt Dam - Improvement in Michigan Trout
Streams, by Carl L. Hubbs.) Woven wire generally provides as good
a base as poles and is more economical, if labor costs arc con-
sidered.

Cedar or balsanm beughs should be placed over the poles or
wire tc a depth of six inches. Clay end then gravel on this will
moke the structure quite water-tight. Large boulders should be
placed on the dam %o hold it in vlacc. Souetimes stckes nny be
driven into the substtata to anchor it. Howitt dems are suitable
particularly for streams with solid rock bottoms wherc other
structures would be woshed aways (3ee Figure 14.)

Msthod of Tightening #9 Wire Around Logs and Stakes

One man staples the wire to a stake or log and then inserts
the wire into the cluws of = carpenter's hammer, putting the head
of the hamrer against the stake or log and using the hondle as a
lever. A4s he pushes dowm, the head cf the hammer will act os a
fulerum and the wire can be tightened. Another man can then staple
_the wire to the log snd stake while it is being held taught in
this mamner, B : :

- =88~
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Stakes

Cedar or tamarack stales are the best material to procure
for anchoring deflectors and covers. Any other wcod may be used
provided the cedar or tamarack stakes are not available, but some
plans can usually be made during winter months to procure the best

materizlse.

Stakes rust be driven deep enough into the stream bed *o
hold the various structures. In gravel, stakes may hold well if
only 2! in the ground, but a good rule to follow is to drive stakes
at least 3! below the level of any probable wash-out due to under-
cutting or digging of the waters by deflectors or covers.

Some very silty streams with loosc shifting bottoms may re-
quire stokes 8 to 10 feet longe It is unnecessary, however, to
use such long stakes on every stream, for conditions found in one
river sre seldom repeatec in others. Individual streaas may differ
somewhat in texture of bottoms and so require different lengths of
stakes, and there is nothing gained in driving 8! stakes into the
ground, when a five foot stake will dc.

Stakes are best driven into the stream bed by mcans of a
steel sixteen pound sledge. The tops of the stakes must be wired
to avoid splitting. _

It is very often necessary to make a driving platform from
which a man can drive the stakes into the ground. Michigan conserva-
tion workers use a tower-like structure which proves very practical.

o giw : V : . .y | DRW!RG ”PLATVFOLKM
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Records

A Daily Frogress Record will be kept and accomplishments
for each stream posted. A day will be construed to mean a six
(6) hour working periode. One man-day is one day for one man.
The standard symbols for the type of work will be useds Struc-
tures tuilt during the day will be recorded in one of the ac-
complishment columns, and the number of each kind of structure
placed in the following column. This progress record must be
posted daily. (A sample form is attached.)

A Progress Map on a scale of four or more inches to the
mile will be Kepts The stream must be located on this map and
the standard symbols inserted in the correct place, as the work
progresses.

Gathering of Material and Data

Material such as logs and stakes can best be gathered
and placed at advantageous spois along the stremn during inclement
weather in the working season and also during the fall, winter
ahd spring. A horse is very useful to skid material out to the }
banks. One horse used during the winter for this purpose lessens
the work of the following summer considerably. The materials can
_ then be floated into place when needed.

During the winter the foreman should scout out the areas
to be werked, mapping in all the streams and their feeders and
determining the status of all lands surrounding the creeks. 4n
accurate traverse of the streams and a status map should be ready
for use before work is started, but if this camnot be entirely
completed before the work is initiated, it must precede construc-
tion by several days. It is a better procedure, however, to have
this preliminary work entirely out of the way before work starts.
The winter is the ideal time to do this.

All optioned and Forest Service land may be worked without
permission. Private lands cennot be worked unless the owmer?'s
permission is gained by written agreement containing the following
stipulations. (See form attached.) Duplicate forms must be filled
in; one copy to be retained in camp and one sent to the Supervisor's
office. Work nn private land without permissione

Temperatures to be Taken on Stream Work

Temperatures should be taken before and after werk on the
various stream waters which are being improved. Air temperatures
should be taken irmediately before water temperatures, and the
thermometer should be held at the level of the eycs and taken
abeve spot vhere water temperatures are to be taken. The -reading -

_ of the water temperatures should be token wnder water and only 4
_after a lapse of three minutes. Accurate centigrade thermometers =

o=
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have been sent to the ficld for this purpose.

The temperaturc rcadings before werk has started should be
taken every half-mile along the entire stream to be improved. If
work has alrcady started, take first reading onc-half milc down-
stream from the worke Reading points will be marked by permanent
posts labcled inthe following manner: Each post should possess a
number and bc located on the progress map. Sec Figure 19.

Temperatures at these locations should be taken every weck
during the working period. At the ond of the working sceson these
reports must be filed and be accessible to carry on the investiga-
tions the following vear. Sece form attached.

When work hes progressced onc-half mile beyond such stakes,
"after tomperaturs" resdings should be token and recorded every
week.

All Yemperaturcs taken should bte obtained st the same time
of day each wecks. If the first tomperature of location #1 is taken !
at 11:00 A. M., all subscquert readihgs at this location should be
taken at 11:00 A. M. :

Most of the small streams and springs which are ditched or
cleaned out should have "before" and "after" tcmperature roadings.
Attached are sample ferms to be used in rccording thesc temperatures.

A trustworthy cmployée, after preper training, nay be dele-
gated to gather the temperature rcadings if the foreman is too busy
to do the work. - '

A thermometer is o good instrument to use when making a
survey of the different strecams and in determining the mode of at-
tack. A thermometer should ke us ed in conncction with stoking out
work for the crews in the summer, as scep springs may be located (
with its use and deflecters and covers correctly placed. Cold spots
in the river may be found toward which waters mzy be dirccted. Ex-
cessively warmed areas arc often detccted and can then be covercd
or eliminated, :
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IMPROVING SMALL SPRING FEEDERS

Small spring feeders are often nurseries for immature trout.
Adult fish migrate into them to make their redds and spawn.

Often these small feeder streams are choked with beaver dams
and other debris, making spawning conditions wholly impossible and
blocking migration of adult trout to gravel beds. Many of our large
streams possess feeders which are affected in this way, and therefore
natural reproduction has become virtually impossible in them..

These nursery streams must be clcaned out, and all refusc
which is blocking the water flow removed and piled on the banks.
Silt and bark will then be washed away down strcam and if gravel
is present it will be quickly exposcd., Small deflcctors can then
be advantageously placed in the stream and water cress planted in
the slack water area behind the deflectors, thereby developing a
very desirable cover and fceding zrea for small trout. Mosses such
as the genus Fontinalis can be introduced on the gravel rapids and
rifflc arcas, and furthor onhancc the food and cover possibilities.

Under no consideration should extensive brush deposits be
placed in those strcams which will causc a deposition of silt, or
block the migration of adult trout during spawning periods.

Where gravol is lacking suitable spawning grounds mmy be made
as follows: ‘Placc boxes of grawvel® in moving waters where silt cte.,
will not cover them and wherce the gravel will be subject to contin- -
ual washing by a fairly good currcnt. Such a box every BO feet should
be provided in small feoder streams not containing gravel deposits.
Wherc a bottom of sand, bed rock or clay is present, gravel may be
dumped directly on the stream bed in sufficicnt quantities to pro-
vido spawning beds. Whenever gravel, so depositod, is likoly to
sink or be covercd up by silt or sand, deflcctors should be installed
to confine the stromm nnd so raisc its carrying power cnough to
prevent sand etc., from covoring up the gravel. Gravel sizes
should range from a small pea to 2 walnut.

Planting of cedar, willows, ctc., noar small feeders will
kcop them cools A man with a spade can also mako cxcellent holes
and hiding placos under banks whero small trout ean f£ind rcfugc.

TMPROVEMZINT OF BASS STREAMS
( This applics to strcams on which crosion is
not a factor.)

’ Cold waters arc not so esscntizl to the developmont of small-
~mouthed bass as they aroc for trout. Mmy of the famous bass strcams
in the Loke States have becn soriously affocted by excessive floods
during wot weather and by an almost: totil dlsappcarznco of water
during protr“cted drought poriods._ : ‘ L

 °506 "Gravel Boxcs" Lakn Improvcﬂont for Fish.f
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The onc permancnt improvement of thesc strcams will, of coursc
be reforestation; but until that time arrives, we must attempt to
keep bass in our strecams and to afford fishing to the public.

The installation of dams is a good method vhereby sufficicnt
large pools can be made in which bass may live during low water
stages, provided the deposition of crosion material is not too great.
Dmms moy be advantageously placed at the neck of narrow dofiles
annd other locations wherc the river is not likely to wash out around
one ende In all cases a sluicc-way or notch may be left in one or
more placcs along the dom to allow fish and canocists easy access
over the dams. Also dams should never oxcced 5! in height.

; In making such dams a largo met such as described under the
general discussion "Stream Improvoment" must be thrown over a core
log, the cnds of which should be butted in the banks. Dams made in
this mammer will not wash oute :

A sorics of dams along a water impoverished streom will
greatly improve its carrying capacity for fish as aquatic inscects
etce, will have constant water arca whorein they can devclop.
Anothor important biological point is, that as waters become older
they become more productive. :

As mentioned before, under the general discussion of streen
improvemont, darming cold trout watcrs is not a désirable means of
improving a trout stream, and may, in cascs of excossive derming,
utterly ruin tho waters for trout development.

Ylhere excessive silting is lmown to cceur in bass strcams
dams should not bo installed but instead wing defleectors should
be placed in order to corry away 'silt and erosion debris. In many
bass streams such deflectors will causc exccllent holos to be dug
around their cnds whorein bass may find acceptable conditions.
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STREAM IFPRCVEITEHT LIV AISSOURI

The streams of the Ozarlis present quite different con-
ditions than our more nortnern waters. HMany of them originate
from great springs or underground rivers, and possess a rapid
flow of water, which upon issuance from the ground measures ahout
55°F, but soon becomes warmer, provided cother springs are not
present.

|
\
\
\
\
For perhaps twio or three miles these rivers +rill be cool

enough for a trout habtitat, but soon the waters are no louger

desirable for trout and are inhabited mainly by small-mouthed

bass and pike perch.

The upper troub-bearing stretches of these streams should
be improved, with careful ccnsider-tion being given to the spe-
cial requirements of trout. 1In all cases, vaters should bte re-
stricted and confined under shady ledges of rock, and overhanging i
shelter. Covers, such as logs and stumps, are excellent to place
in deep holes and along slack waters. It may te possible to con-
tinue trout fishing for several miles further downstream arter
improvements have beer meade.

Practically all Ozark rivers are eroding their banks with
disastrous results, not only to farm lands tut to themselves eas
well. Many of the small headwater streams have becoms filled
with gravel and the waters are chcked, running below the gravel
beds and invisible. Everywhere there are shifting gravel and
sand beds which allow no dsvelopment of aquatic insect life.

In order to tie down these gravel beds and confine the
stream channels, winz mat deflectors® are the only applicable
structures to construct. fThe wire and pole mat will catch the
rocks and hold them in place vrithout the hazard of high waters
tearing them away. The mat with its load of rocks acts as an
autometic dam sheeting snd presses down over the core log end
seals eny undermining. Foles and wire should te close enough to-
gether to catch the rocks used for the deflector. Such structures
should extend about one foot above the average water [lowe A
three to one slope on the dcvmstream side =nd a two to one slope
on the upstream side will be snough to give the structures the
right proportions.

~, Wings are bvest placed just upstream of soft eroding barks
or where the waters need to be shoved onto a hard ledge of rock.
Just dovmstresm of these wings brush should be wired, as this will
help to slacken the current and alleow the deposition of gravel and .
sand. In time, suitable weed pockets may develop back of these ' , |
yings to further enhance the fishing possibilities. - . : i

°3ee "Construction of Mat Deflector," Stream Improvement Instructions. -

wTh
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Cover such as stumps, etc., is often advantageously anchored
in deep holes along the stream courses and will provide suitable
resting and hiding places for bass and sunfish. Also, valuable fish
food will collect on them.

Actively eroding gullies which are discharging debris and
excess waters into the rivers should be checked by gully dams and
planted to locust or other suitable plants which will bind the
soile Sheet erosion will be overcome by reforestation.

'°‘Where ccndltlons ex1st 31m11ar to those descrlbed for Mlssourl
the dlrectlons given above may be used. k

‘-75f' e
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INSECTS WHICH INEABIT STREAMS

Trout feed extensively on insects, taking both .the immature
forms as well as the adults., Other animal 1ife such as cray fish,
small minnows etc., are not often taken except by larger trouts,
which, due to their large appetités consume almost anything which
they can capture. Even small snakes and mice are readily taken
by them.

Many insects, inhabiting streams, fasten themselves to rocks
or sticks and there undergo development. There are five common groups
of insects found on rocks in fast flowing streams. Stoncflics -
(Plecoptera) are sometimes very common, being discovered around rock
crevices or tightly clasped to the undersides of stones. These ine
sects are recognizable in the larval stage by their two caudal
appendages or cerci. No gill filaments are found on the abdomen, but
are present on the ventral portions of the thorax.

Mayflies (Ephemerida) are very important as trout food, being
found both on riffles and in slack waters. They can be differentiated
from the stoncfTi®es by the three cerci they beer on the caudal ab-
dominal segment and by the fact that they possess gill filaments
along their abdomen.

Nearly every rock in a stream will at times be covered by the
cases of Cnddis flies (Tricopterd.) Some of the larvae build cases
of small pebbles, others build them of sand, sticks or leaves.

The larvae of the Neuroptera or Dobson flies have long been
favorite bait for small mouthcd bass fishermen. Trout find the larvae
Just as acceptible. The larvaes are often called Helgramites.

Black fliss (Simulium) are cormonly found clustered on rocks
in fastly flowing streams in the spring. At times rocks will be
completely covered by them, and when they hatch, trout find an
abundant source of food.

Of the insects that do not relish swift water but are cormonly
found in slack waters and weed beds in streams ard lakes, the Decmscl
and Dragon flies (Odonata) and the aquatic boectles ( Colcoptera) are
the most ccrmone Also the Tipulidae larvee ( Diptora ), chironomous
larvae ( Dipters ) and nany specios of mayflies are to be formed.

It is well that our fieldmen acquaint themsclves with these
various groups of insects so that they may become fully cognizant of
the role these animal forms play in stream communities.

RN F. Morofsky in the Journal of Economic Entomology, Vol. 28.
No. 1, February 1935 states that Stream Improvement definitely in-.
“creases the insoct population in streams. He says: : ~

" In coneclusion, basing out studies made on bottom fauna
- and examination of trout stomachs, regardless of the many .

- other factors which might determine an entire change, It was
- found that there is a cotrelation between the numhers and

. kinds of insect present in a streem to the species of\trdutf{j fﬂ; ”'

e
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present, and also that over a period of one ycar in
an improved strcam there was a decided increase of

inscct population over the unimproved arcas, with a
decrease in other animal lifel."

Scientific proof is thercfore available to justify stroan
improvemente.
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PRIVATE OWNER'S REQUEST FOR IMPRGVEMENT
_OF STREAMS IN THE NATIONAL FORESTS
It is hereby agreed that I R
owner of land described as follows: s s
(Tovmship) (Range)
s , bordering or enclosing a
(Section) (Forty or Lot)
portion of s, in the s
(Stream) {Forest)
and , request the United States rorest
(Unit)
Service to improve the , bordering on
(Stream)

or flowing through my land by standards and methods approved by
said Forest Service. In return, I agree to allow the public free

access to those stretches of the , which have
) (Stream)

been directly affected by the improvement and which are flowing
through or bordering on my land. It is understood that no living
trees or shrubs will be cut in connsction with the work. Only dead
snags may be taken out, if necessary for the constructicn of imnreve-

ment devices.

(viitness) . { Cwner)

(Tatness) j (U 5,F.5.0fficer)

18-
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Form /86 k-9
TEMPERATURE REIDIKGS
(Stream Improvement)

“Tost Location No. Location - Te, e, S., . Foreman

Forest Unit Stream

T Before

: : s After

: H Improvement : Improvement
Date : Time sir : Water : Alr : Vater

: : : : :

: : H : H

(Each post location to have separate data sheeté.)

T
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TEMFZRATURE READIRGS
{(Geep Springs, etc.)

Forest Unit Stream Foreman

: : Before Lfter
: : Improvement : Improvement

No.

‘e - - -
: Date Alr : Water Alr : Water : Remarks
. . . . . .
H H H : H H
. . . . N .
H H : H H :
. . . . . .
H : : : H H
. . . . . .
: H : H H :
. . . N . .
H H H H H H
N . . . . .
: H : H H H
. . . . . .
H H : : H H
. . . . . .
H : H H : :
. . . . . .
H H H H H H
N . . . . .
: H H H H H
. . N . . .
H : H : H H
N . . . . .
H H H H : H
. - . . . M
H H H H : H
: : : : : :
H : H H H H
H H H H H H
. : H : H :
. H H M H H
: H H H H H
. : H H H H
. : : : : H
H H : : H H
. M H H : .
H H H : H H
: : H : H :
. H : H H :
< : H . : :
. 3 H H H :
H H H : : H
H : : - . -
M H H 2 H .
H H H : H H
H : H H : H
H H H . : H
. H H H : H
: s S H b4 H
: H . H :
. H : : 3 :
T H : T -
: : : : .

H : H : H H

~30="
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STRZAM IMrROVAMSN
Symbels
1 - Rock Dam
2 - Log Dam
3 - Hewitt Dam
4 - 8ide Deflector or VWing Dam
V - "V" Deflector

. - Over-under deflector

Y - "Y" Deflector
A - "A" Deflector
I - "I" Deflector
- Digging Lag
//// - Bank Cecver
2\ - Triangle Cover
({ - Bend Coaver

[ - Square Cover
!

)\ -~ Tepee Cover

- Lag Cabin Cover

"* . Brush Shelter

W - Establish Weed Bed

P - Fiont Caver

0 - Dig Cut Seep Springs end Tile

B - Blast Cut Side Rock for Material

These symbels will be used en daﬁy progress reports and on

- pregress maps.  They will be used in marking stakes tc locate work e

" in advance of the croew.

I
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LIST OF SUPPLIES
STR=AM TMPROVEMENT WORK
" (20 man crew)

1. Cant-hook===-1

2. Timber carriers----3

3. Pickeroons--=--4

4. Pike poles (15 foct)----2

5. Steel Sledges (16 pounds)-=---4

6. Blacksmith hammers (4 pound)----2

7. Fence pliers (12")=----3

8. Spikes (eighty penny)----1 keg

9. Staples (galvanized)----1 keg
10. Wire (No. 9)-=---2 miles
11. Cross cut saws (two man)----1 to 3
12. Shovels (long handled)----4 to 6
13. Axes (double or single bit)----4
14, Drift ping----100 - various sizes
15. Splitting wedges=-=-=--2
16. Dgnamite, etc.

17. Picks (miners)----1 to 3

18. Stone Bozt or go-devil for horse hauling
19. Skid chain for horse hauling

20." Boat or raft to transport tools, etc.

The;amouht of material and numberkof tools necessary will

_vary with each size crew and stream condition. The tools listed
above  are in most cases indispensable.

FBZE“3
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Camp

STREAL IMPROVEMENT

DAILY PROGRESE RECCEDS
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Figo 1 -

WING DEFLECTOR

(Never placed on outside of the curve -~ used to
dig holes and shoot current under natural shade
and cover. Gravel will also be exposed.)

Naturof
Corer
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Fige 2 - V DEFLECTCR
(This type is adapted for weshing out silt, exposing
gravel, and creating a large hole.)

variation

ordinary
V deflector

vari_.:.’cion
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Fige 3 = X‘DEFLECTOR
(Cuts a long deep hole - adapted in washing
away silt, etc.)

e
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Fige 4 - I DEFLECTOR
TWot to be used on warm streams, or streams with
little drop.)

Fige 5 = A DEFLECTOR
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Figure 6a=-,0rib Deflector
for large, rock btottom streams.
Stones piled
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Fige 6 - UNDERPASS DEFLECTOR

(digging log)
WITH COVER
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Fige 7 =« BOOM COVER
(The upstream end will remain open until sufficient drift
wood is enclosed to make the cover., The open end then may
be closed.)
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- BEND COVER

Fig. 8

o mr——

Fige 9 - BANK COVER

e
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- SQUARE COVER

TRIANGLE COVER

Fige 11
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Fig. 12 - TEPEE COVER

o.g2-
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CONSTRUCTION OF DEFLECTORS ON
ROCK BOTION SIREAMS,

FIGORE 14,

HEWITT DAM.

EITHER. FOLES OR FENCE

THIS CONSTRICTION IS ' . WIRE
DLACED ON THE BOTIOA OF / P

THE STREAM. THE LOG FORMS /————\

THE DAM AND THE WOVEN WIRE
OR POLES HOIWD 1T IN PLACE.

Fron g Hoter

i Lo5- .




.G
Fish & Game, R=9

e .-

-
-~

<

Fig, 15 - Over = Under Deflector

(A large danm log is placed across a stream from bank to
bank and firmly entrenched eand enchored on the stream
bottom. Sheeting may be necessary to keep the waters
from undermining the log. Sheeting may consist of a
row of three foot stakes driven along the face of tho
log. A hole will be dug by the waters pouring over the
logs About two feet below the dam log one or more.
digging logs should be insertec, This enlerges the hole
in front of the dam and makes it deeper. Cover is also

provided,)
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BQUS”MAT’

Fig. 1§ = Use of brush to check deflectors from undermining,
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Fige 17 - Log Cabin Cover (as developed by Michigan
gonservation workers)
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LAXKE TMFROVEMENT
(FOR FISH)

Most of the lake improvement work which has been done
has consisted of crecating spawning grounds and escape shelters
for fish. This work has becn very nccessary in lakss swhich
are barren of snags, windfalls end dead heads, or lack suitable
gravel spawning beds for bass and sunfish.

Although lurgc-mouthed bass will spavm on soft bottoms,
they desire gravel upon vhich to deposit their cggse In small-
mouthed bass waters, gravel is quite essenticle. Spawning covers
for the blunt-nosed minnow , Hyborhynchus notatus, and other valu-
able forage fishes having similar habits arc made by placing boards
or other flat material around shallow shores of lakes. Thcse fish
will burrow under the boards and attach their eggs to the under
sides Crappic very often spavm on logs, ctc.

The establishment of weed beds and other natural cover is
quite desirable. Very often tops of trces, if dragged into lakes,
make cxcellent cover arcas and are less costly to handle than other
types of covers 1In all cases they should be branchy cnough to be
a protecetion to small fishe Do not use trce tops which arc old
end rotten, or those which have lost the smaller branchese.

Fish using brush shelters for cover and protection are:

1. Bass (both largc-mouthed and small-mouthed)
2. Crappie '

3. All sunfish

4. Rock bass

5. Bullhoads

6+ Most of the minnows

It is doubtful that the placcment of brush covers in lakes
of a low earrying capacity, due to a lack of fertility, will raise
the poimds of fish yiecld per acre por yesre. However, lakes heavily
fished, having an abundence of the nceessary nutrients, but not
producing the maximum yield of fish per acre on account of over- v
fishing, will bencfit greatly by the introduction of brush shelters,
or, if need be, gravel spawning boxes.

Some lakes in our Northern Ferests arc too shallcw for proper
fish development, duc to lack of oxygen in the restricted body of !
water under the ice during winterse A dam placcd at the outlet of .
~such lakes may raise tho water level enough to protoct the fish, :
- but ofton nothing can be donc, and it is then far better to menege ¢
- such lakes for waterfowl than to attempt fish manogement.

Most of the pioncer work in lake improvement was done in

. TMohigm wwder the direction of Carl L, Hubbs, and there is no
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handled very easily during the summer.

A single pole from eight to twelve feet long is used, and
bunches of brush about four feet long attached at right angles
from the cover. Place from one to two sandbags on each end to

weight down the structure.

Circular Shelter

The circular shelter looks very much like a large brush
pile when completed. The butt ends of brush or branches which
should be from two to four feet long, are placed together in a
circular pattern, over a wire. When enough brush has been de-
posited, the wvire is drawn tight and sand bags attached.

Spawning Device for Minnows

Slabs, old boards or split boards ma%e ideal spawning sites
for several of our mimnows. They can be easily constructed and
placed into position in the summer. Place five slabs or boards
over each other so as to form a whorl; radius to be about two or
three feet. Stake the structure under water securely to a depth
of about one and one=half feet. A boat or a pair of hip boots
will be required to put them in place.

Gravel Boxes

Small-mouthed bass require gravel to spawn upon and it is
desirable that gravel boxes be placed in lakes managed for small=-
mouthed hass»where gravel is lacking or not well distributed, A
box Z'XE'ana,%J deep, filled with gravel, is standard. Place
these boxes in from 1 to 25 feet of water where there is little
wave action or silt deposition. 014 boards, slabs, split logs,
shaltes etc., can be used to construct these boxes. Use gravel
ranging in size from a pea to a small walnut in filling the boxes.’
Place these structures when the lakes are free of ice. '

. As has been discussed before, under the various factors in-
fluending lakes and streams, fertility is in many waters the con=-
trolling factor which is responsible for the yield of fish. Every
time we protect the cover by putting out a fire or plantin: a tree,

we are improving the fertility of our lakes, and in the final an=
alysis this improvement will be the most lasting and show the

greatest yields TI% should not bé mijunderstood hawever, that shelters
spawning boxes etc., are never desirzble, as in response to their
placement sometimes lies a quick return to the fisherman, a fact
which must not be disregarded.

-99 -
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doubt the work has been of great benefit to many lakes of Michigan.

Types of Brush Shelters

Ladder Shelter

Procure four poles, two, four to six feet long and two, ten
to twelve feet longs Notch and fit the poles into each other as
in fitting log cabin timbers. Wire and nail these joints together
securely, :

iext cut some hardwood brush, preferably of oak or other brush

which does not possess the tendency to lie flat. Cut some long bran-
ches and lay them lengthwise of the frame; then place a layer of brush

cross-wise of the structure, and repeat in this manner until a depth
of three to six feet is obtained. To tie the brush down, place a -
cross pole along the longest axis of the frame on top of the brush,
and tie securely over the brush by means of wire. Brush should ex-
tend at least two feet on each side of the frame.

These shelters can easily be made near the lake in the
winter and hauled upon the ice where they can be pleced over water
which will cover them by about two feet. They will be let into ‘the
lake by cutting out a block of ice large enough to accomodate the
shelter. The block of ice cubt out should be foreed under the ice bor-
dering the hole. The shelter etc., is then let through this hole
in the ice. A bob sled or sleigh hauled by a horse is the best method
of moving the shelters, for when completed they are very heavy,

Care should be teken in weighing shelfers so they will not
drift upon the shore and prove unsightly. Six 100 1be. sand bags or
their aquivalent in rocks are preferable, but never any fewer than
four. Attach the sand bags with wire to the corners of the frame.

Use cement sacks for sand bagss coarse punnysacks are unsatisfactory.
Never put brush shelters on large lakes whers ice will shift and throw
them on the shore or in deep water. It is betier to wait wntil spring
and tow the shelters to the desired placss,

Vhen towing shelters, put them in the lake from banks which
- have an zbrupt drop off from the shorg. so that the brush will not
drag and become stuck. Use a motorboat if possible for towing.
Two rowboals may be lashed side by side and +the shelters placed on
then and transported more easily than by towing.

"I" Shelter
. An v sheltéf is much simpler to make, though less effective -
. than the ladder type, but because of its lightness it can be
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. Figure 10 L ‘
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' &' BOARDS

Figure 22 ,
GRAVEL SPAWNING ROX

By, |
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Figure 20
WATER LOGGED SHELTER

Pigure 21
JLUE NOSED MINHOW -
SPAWNIRG BOARDS
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TROUT REARING PONDS

Rearing or feeding statiors for trout may be built accord-
ing to the following procedure and limitations after approval of
the Regional Forester has becn obtained.

Location

The location of these ponds depends on several factorse
Chief =mong these are volume of water flow and tempersture of
the water. The volume flow should never fall below 200 gallons
per minute or the temperature in most cascs never rise abhve 65°F,
If the ponds are to bo located near springs, water samples will
have to be taken to determine the smount of oxygen prescnt.
There should be at least six parts per million. It is best to
locate the ponds a sufficient distance from springs to allow
proper aecration of the waters.

If possibls, ponds should be located ncur roads or in
easily accessible country which would necessit.te no more than
a short truclk trail.

These ponds will be the property of the United States Forost
Service and must be located on Forest Service land.

A survey of the streams and springs of each forest will
expose many suitable locations, the most desirable of which will
be investigated and, if found adequate by measurements and analysis,
will be proposed for pond construction.

If therc is any doubt concerning the volume of flow of
water throughout the entire year or concerning the temperaturcs
of the waters, the following steps must bte taken cn the proposed
locations:

Evervy two weeks during the summer and Fall, temperatures
of both water and air should be taken at the some time., The vel-
ume of flow in gallons per minute must also be determined. Ponds
must not be located in streams which may dry up or beceme excessively
warm during the late: summer, as it must be remembered that the trout
are growing larger each day and therefore require more water than
they did when very younge Just at the time the trout are beceming
larger the water supply must not be tco warm or too little. Trout
can withstand werm waters for short pericds if they can gain access
te a large volume of water. A lack of both sufficient waters and
cold waters, however, will prove fatal.

. Usually, the characterlstlcs ‘of the various stremms and
sprlnrs are-well kmown to local res1dents and forest o Dicers, who
shmﬂdbecmmﬂtmh-,~‘ : TN e
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feet. Large stones and boulders can be utilized to stabilize the
structures and reinlorce them. Floors behind the dams must be
made of 3" plank tc protect the structure from being undermined
by the waters falling over the dam boards. All dams, whether

of concrete or log ccnstruction, must have sheeting driven into
the ground at least five feet to protect them from being under-
mined and overturned. Three inch planking makes ideal sheeting
and must be driven alceng the face of the dam and behind it.

A slat rack which should be set at an angle of 60° must
be placed in front of the upstream dam of each rearing ponde.
The rack protects the screen {rom floating driftwocd and flotsam.
The end dams further Jdowmstream do nct regquire this protection.

Rocks may be nised to wall the sides of the ponds. These
- should be fitted togrether securely. “here the banks are heavily
sodded and there is 1ittle chance of erosion taking place, the
sides of the ponds may remain unlined. It is always best, how-
ever, to reinforce the sides by stone. Both unlined and lined
pends must be sloped to a 45° angle.

The upper ends of t-e ponds should be shallow so that the
young trout may find suitable shallow water in which to baske. The
deepest place in the ponds should occur near the cutlet, whore an
artificial depression can be mads, for here the fish can be caught
when the ponds are drained. : -

The material cost should never cxceed 20% cof the total cost
of the job ~ CCC labor to be figured at the cost cf 1.00 per day.
Overhead cost must be included, as well as transportaticn and
other costs.

Operstion

Dam boards allow the operator to keep the desired level of
water in the ponds. For young fry one-half or one foot head of
water is dazsirable in order to creabte riffle areas for them. As
the trout grow older the level may be raiscd tc three feet. After
the raising of the trout and their subseguent release, the ponds
shoculd be washed out by the removal of the dam boards. The screens
and dam beards must be taken out and stored over the winter end the
stream then may course unhindered through the ponds.

When small fish are placed in ponds a :¥8 mesh galvanized
screen should be used, but as soon as possible a #4 mesh may be
installed, as it will be more easily cleaned. A 38 screen has
meshes 1/8" wide, while a %4 screen has 1/4" meshes.

It takes approximateiy four pounds of liver to feed 1,000
six-inch trout per day. Feeding should occur at regular intervals

-106-
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For purposes of sanitation it is best to locate ponds
where there is a comparatively rapid drop. Ponds located in
such places are easily washed clean, and furthermore the waters
are always circulating through them actively enough to carry
away refuse, etce The ponds are most efficient if located in
the present stream bed or in old channels of the stream. Gravel
areas are best suited for pond locations, as gravel must line the
bottom of the ponds. It can be hauled in if not found naturally.

Ponds should not be longer than 60 to 76 feet. A 100 foot
pond may be divided in two by a dam containing a screen, on which
no dam boards are necessarye. Widths should not exceced 12 fect,
unless there is a large volume of water flowinge.

A by-pass must be provided for each pond system, large
enough to take care of maximum flood waters. The by-pass and
its location are shown on Figure 18. A dam at the head of the
by-pass can be used to regulate the waters flowing through the
ponds.

Construction

The current can be diverted from the main channel of the
stream by means of diversion ditches or tile. Very often old
stream channels can be utilized for diversion ditches. Dams can
then be built without the influence of rumning water to hinder
their construction. A simple log and sod dam throwm across the
stream above the site of the dams will divert the current into the
diversion channel. The diversion ¢hannels can be plugged and the
water sent through the rearing pond when the structures are com=
plete. Very often it is desirable to construct double rearing
ponds, or a series of parallel pondss If this is done the gallon
flow per minute will have to be quite large.

Ponds may vary in width and length according to the local
conditionsof each stream. There should always be a free movement
of water through them, and they should not be so wide that the
waters tend to become ponded or stagnated.

-Dam constructicn must be sufficiently strong to withstand intense
water pressure and should be well made. Concrete dams of a 1:2:4
mixture are the most permanent. - They should be high enough to
hold a three foot level of water in the pondse. Various conditions
and different streams require their own special dam construction
for rearing ponds, and to build the most desirable structure, spe-
cialists should design the work.  When using cement, sultable wire
~screen1ng should be used for relnfcrclng.

Log and board construction can be used to make the dams, but

'V~Q‘they should be soundly. constructed se that they will not be wnshed
. awey. - Piling should be jetted or driven into the ground three

'ﬂFIOSb o




G
Fish & Game, RO

Shade should be provided over one=quarter of the total area
of the pondss Lattice work or tar peper racks may be used. Slab-
bing can be used adwantageously for lattice work.

Standardized signs will be placed at the rearing ponds,
which will inform fishermen that these ponds were built by the
United States Forest Service with CCC labor, The signs are illuse
trated in Figure 24. They have green lettering on a white enameled
background and must be placed on white cedor posts six feet above
the ground. Other signs must be placed in such a position se as to
inform fishermen that there will be no fishing around the ponds.
State Conservation Departments or the Bureau of Fisheries will fur-
nish these signs.

Reading Material
It is suggested that supervisers, rangers and technical men
interested in the development of fish life bscome more fully in-

formed by reading books and pamphlets dealing with fish life. (Refer
te "Bibliography, " Wildlife Hendbook.)

: {-108-'f‘_:
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and from two to four times every 24 hours. The food must be of a
size readily taken bv the smallest fish. [or fry it must be so
finely grecund that i% causes the water to become murky when placed
in it. It may be ground coarsely when the trout reach a larger
size. Feeding by the pan method is the best way to feed the fish.
A pan of liver is weighted dowm on the bottoin of the pond by means
of a rock and the trout then given their leisvre to feed. Ponds
will not beccome dirty or contaminated by using this wethod and
neither will the focd bc wasted. Trout kept in Forest Service
ponds must be fed in this manner,

Mush may be mixed with meat by «dding one part of mush to
four parts of meat, beef liver being the most desirable mecat to
use, although beef heart, shecep liver and fresh fish are fed.
Seme Buropean fish culturists feed natural animal 1life, such as
insects, crustacea, cltce

Bureau of risheries Decec. Ho. 955 adequately discusses the
amount of food necessary for trout on pages 50, 51 and 52.

Fry can be obtained during the spring from Federal or State
hatcheries and deposited in the jonds, care being taken to accustom
them to the change of water from the hatchery to the rearing pond
by gradually changing the transporting water to that of local
waters. (3ee "Handling Fish in Flanting," %Wildlife Hardbook.)

Removal of the Tish should be done in late fall after the
fishing season. Snft muslin or gunnysack nets and dippers shculd
be used. Hever use nets with a noticeable meshe Fish are liable
to be killed or hurt by catching their fins or gills on the meshes.
A small boat or dug~out which possesses a live box can be employed
to tramsport the fish %o various portions of the stream. Water from
the stream can readily circulaete through 2 wire screen in the bottom
of the boat into the chamber in +shich the fish are kepf, wnd then
the fish may be dipocd out and liberatoed wherever it is desired to
release them. &mall oil drums with a {floating live box fastened to
them can be used to ndvantace.

Six-inch [ish should be grovm in seven months and if these
fish are then relcased they will have the entire winter and portion
of the spring ‘Yo grow, so that by the opening of the following fish-
ing season the fish will be at lsast scven or eight inches longs
Under favorable conditions their length will be much more.

Protection

Protection must be afforded young trout from predators, such
as herons and kingfiohers, but the éxtermination of the predators will
not be countenanced. The ponds may be screened with chicken wire
if it is imrossible t¢ otherwise guard them; however, it is always
advisable to have a caretaker continuslly on *he ground and his
presence will afford dnple Drotectlon.‘gqg

;3-107’ _"\7: k'
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REARING PCNDS FOR PCNDFISH

4
H

Ponds suitatle for the rearing of bass, crappie, sunfish
etc., are much in demand within the Forests and it is, therefors,
desirable to locate and construct as many of these as are needed
to supply the lakes and streams. Propsrly located and constructed
ponds, with minor supervision and operating expense, will produce
fish year after year. One hundred rather heavily fished bass
lakes can be supplied by a ten acre pond.

Fish which can be successfully raised in ponds are:

les Large-mouthed bass

2+ Small-mouthed bass

3+ Crappie

4. Calico FBass

9¢ B lue=-gill Sunfish

6e Punpkin-seed sunfish

7. Warmouth bass

8. Bullheads (A. melas) (A. nebulorus)
9. Catfish

All of thesc¢ fish possess & high maternal instinct and

take excellent care of their eggs and young. The male pan fish,
such as the bass and sunfish, make nests and guard them diligently.
Male bass will escort their young around the pond for three or four
days, but at the end of that time the family breaks up into small
groups and disappears. These smaller detachments will sometimes
travel together for several months or until they are about two or
three inches longe. Youhg bullheads are cared for in the same manner.
and can be seen swarming around the Parent fish. 1

If natural enemies are not evident ani food conditions are
good, the care =nd shepherding of the young by the male parent
makes it possible to raise between 100,000 to 125,000 six months?
old bass in a ten acre pond under optimum conditions.

Requirements of Location.

l. Protection ~ A temperature drop to 58°F or below being
fatal, ponds are best located if sheltered from north or northwest
winds, because eggs and fry are rapidly killed where water temper=-
atures drep rapidly. Ponds located in depressions surrounded hy
hills are usually safe from rapid temperature changes. Sixty=three
degrees Fahrenheit is the temperature which will induce egg=-leying.

11l
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tion of any of the pan fishes, although the bullhead will thrive
under such conditions.

To guard against silting where it occurs, catch or settling
basins must be provided above the pond on the creek or spring
supplying the water, so that turbid, dirty waters may be led into
these basins and allowed to drop the silt in suspension before
entering the pond. :

7. By-pass or storm ditech - If it becomes necessary to
locate a pond where flooding is liable to occur, a storm ditch or
by-pass should be constructed along one side of the pond to take
care of all excess waters during flood periods. The bottom of
such a ditch should be on a level with the desired water level in
the pond.

8. Fertility ~ If there is a choice, always locate a pond
on a rich loam soil. Clay, although impervious to weter and use-
ful as a liner for ponds, is gquite sterile and will not support e
plant or animal population necessary for full development of the
fish. Vhere clay is present or must be used to line ponds it will
be advantageous to place a foot or more of rich loam on the bed of
the pond to assure proper plant and animal growth. Ponds with in-
-sufficient food material produce little or no fish, because the
young bass, etc., resort to camnibalism when hungry.

Construction of Dam and Drain

The dems are more easily made and less costly if composed
of earthen fill. 4 cut-off wall or sheeting is always necessary
to stop undermining snd underground seepage, and it is desirous to
place a core of planking through the center of the dam, so that
muskrats, ete., will be prevented from destroying the dam.

The drain box can be made of cement or timber. There are
several types which can be used, and all are well fitted for the
purpose of handling the overflow and draining the pond. However,
there is one type which has worked out very satisfactorily in all
instances where it has beén tried. Dam boards are used to hold back
the desired head of water, and all excess flow of water over the dom
boards escapes undzrneath the dam by means of a drain pipe. A screen
eight or four meshes to the inch eighteen inches in fromt of the
dam ?oards will prevent fish fron.escaplng. (See drawing of drain
box. ‘ ,

-Screens

LA numb*r 8 galvanlﬁed screen must be used on outlet and 1nlet

dams up to the time the young bass. reach a,length of 2", which will

-~ be about three months after they hatch, when a numbsr 4 screen may
'\be 1nstalled. ThlS larger screen can be kept'clean ea31er as 1ts e
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3. Water Supply - To insure a constant water supply, ponds
arc best located tributary to springs or small creeks which carry
a constant flow of water. Creeks with a stable flow of from 200
to 400 gallons per minute will supply a ten acre pond if care is
taken to stop excessive seepage losses. Streams subject to floods
by rain or melting snow are undesirable, but the hcads of spring-
fed creeks, etec.. which are not subject to overflow, will prescnt
in meny cases suitable pond sites.

The optimum volume of water flow entering a pond should
compensate for the loss duec to secpage and evaprration. Vhere a
by-pass is used, only enough water should be let into the pond to
teke care of this loss.

In order that a pond will be carrying its maximum water
supply before ice forms and covers the waters, all available water
should be utilized in refilling the pond.

To avoid disruption of nesting activitiss and the covering
of eggs or fry by shiftingsand, silt or mud, no noticeable current
should be preoent in ponds used for resring any of the pan fishes.
Research studies have shown that such foods as plankton forms are
avallable in greater amounts in still waterse.

Ponds from 10 to 15 acres are desirable units to handle, and
in no case should bs less than two or three acres in cxbent, as the
cost of operating a smell pond is practically the same as operating
a large one.

4, Levels and Preliminsry Survey - Levels must be run on the
proposed pond site to determine ths height of the dam and the level
of the shore line. & comtour map of the ares should be made, using
one foot contour intervals. A depth of ten feet should be maintained
over one-third of a bass pond located north of the 42nd north latitude,
in order that the fish vwill not freeze to death or be smothored dur-
ing the winter. The decpest portion of the pond should be located
at the outlet, the remainder varying between onc and three feet in
depth.

5. Location of Dam and Drain - Dams must be so located ond
outlets so placed that every drop of water can be drained from the
ponds and the area lcft dry for a poriod of time if desireds A
location where there is a flat bowl-like meadow surrounded by high-
londs and dralned v a small stream will usually be a desirable site
for a-pond, as dam may oe cceonomically placed from one bank to
anocther, andVlong,~cosﬁ1y dikes will thcn be unnecossary.

~ 5 Ponds must not be located on sites carrying waters heavily
laden with silt and refuse, whlch if dropped on the eggs and newly
hatched fry will destroy them. Waters which are easily roiled or
become turbld due to heavy ralns, etcs, are not sultable for produc-

1;112;‘
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Temporary Retaining Kettle
p : £

it may he worthwhile to nlace z temperary retaining pond
of small dimensions just below the outlet pipe to receive the
brood fish which are caucht when the ponds are drained. A hasin
50 feet long, 50 fect wide, and +wo feeb ceep, with a temporary
screen at inlet and outlet, will cercy over 400 brood fish for
several days, during which time the main pord -vill be filling
up. If this temporary retaining kcttle is placed Just below the
outlet pipe, opsrators can cuickly 1ift, by me:ans of a lsrge mesh
net, the brocd bass over th: dam and deposit them in the retain-
ing kettle. Vhere ponds have a stesdy flow of water fceding
them from a stream, such kettles ure unnecessary, as the drood
bass can bé kept in the old stream chamnel in which the water
is running, provided the gallon flow is 200 gallons or more
" per minute. Metal watcring troughs, often used in helding broed
bass when ponds arc drained, are best placcd below the ouslct
and water siphoned into them from the pond. A comrse nurlap
sack covering which will allow the air tc reach ths vwaters should
be kept on the troughs at all %imes.

Procuring Brood Fish for Ponds

The cooperation of th: State Conservetion Department
through local conservaticn of ficers should be sought in obtain-
ing by net the necessary brood fish for Forest Service ponds,

Never use gill nets or nets with a mesh wide enough to
catech fisn by the gills and hurt them.

If impossible to gain the use of nets for catching brood
fish, use hook and line. Zither use a barbless hook or file the
barb from an ordinary fish hook. Fish caught in the mouth by
barbless hooks, or hooks from which the barb has been filed, are
seldom fatally hurt unlcss they are handled roughly when releascd,
Fish which are bruised. or have %heir scales mocked ofi are often
attacked by fungi and other discases. £ fishing from a bLoat, a
large wash-tub contsining 14 +o 18 inches of water and covered
with coarse burlap should be uscd to retain “he fish when caught.
The water should te changed completely every ten minutes or when-
cver the fish seem to require frosh water.

Nev:ur kee: fish in a wirc live box er ether receptucle in
which they will be beanten about by waves or bruise themsclves
endeavoring to cscapes Under no comsideraticn will the use of
stringers be allowed. , SRR

If fish must be held at the lake or stream where they ere
being obtained, a shallow depression may. be cxeavated along a
bank and water led intc it by mesns of a narrow chznnels. A pool
25' long and 25' wide with a two foot depth will sccammodate 200

: .115..
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larger meshes do not become as easily clogged as the finer meshes
of the number 8 screen. Each mesh of a #8 screen is L/S of an

inch long, while themesh of a #4 screen is 1/4" vy 1/4".

Leveling and Contouring Bottom of Pond

The bottom of the pond should be so leveled that all the
waters can be drained toward the outlet, where there may be a
slight depression in which the fish can be caught.

To facilitate drainage of the pond, all stumps, rocks and
uneven places which will hinder the complete drainapge of all the
waters must be removeds The slope of a pond should be to the middle
and toward the outlet, so waters can move slowly and unhindered
toward the outlet vhen the pond is to be drainede It has been
found by the Bureau of Fisheries that to facilitate complete
drainage of a pond and easy handling of the fish, a central ditch
with a system of collateral ditches about two fect wide and one
foot deep should be cut, to guide the direction and facilitate
travel of the fish when the pond is lowered.

The inlet to a pond can be made similar to the outlet,
either of wood or cement. there supplied by a small spring-fed
creek, log cribbing capable of holding two sizes of screen should
be installed on each side of the bank, to prevent fish from escap-
ing upstream. These screens should be protected by a slat rack
as shown in the accompanying diagram.

Fertilization

#here ponds are located on sterile clay or sandy soils, as
much as 800 pounds of decomposed stable manure per acre should be
added to the waters during a twelve-month period. Care must be
taken to add the ferullluer evenly in the shallow water along the
shore.

Ponds which are well fertilized, due to a rich bottom or
rich lands draining into them, may require only between 300 and 400
pounds of manure per acre each year.

An excess of algae, such as blue=-green water scum during
dog=days end early fall, and the accumulation of attached algal
forms which cover end choke up the littoral regions, is an indica-
tion that fertilization is being carried too far and should step
immediately.

: ‘ rertilization should be heaviest as soon as the ice leaves
. in the spring, or may be placed on the ice during winter months and
- allowed to sink slowly into the pond as the ice melts, but none
" should be placed in the water during late fall where ice forms in

7;3‘ponds anﬂ,remalns there durlng the entlre w1nter. i

”~f;7_¢14;f !
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tile or hollow logs placed in ponds in about two feet of water
will make excellent nesting sites for any of the catfish. Do

not put these objects, however, where seining operatiocns take

place, as they will obstruct the nets from teing pulled to the
shore.

Boards laid flat along the bottom of the pond in shallow
water will make suitatle places for tullheads to spavne They

will burrow under these toards to make their nestse.

Harvesting Crop

From one to two-thirds of the water in the ponds should
be drawn off before seining operations start. Water should be
let out slowly so that the fish have sufficient time to follow
the receding waters without being trapped in weeds, etc.,

all vegetation and other obstructions must be removed
where seine hauls are t¢ be made. .ny wading or paddling which
unnecessarily disturbs the bottom should be guarded against, as
roiled or muddy waters are liable to kill the fish, and will in
every case lower their wvitality.

4 net with meshes 13" wide should first ve used to get
the larger brood fish from the pond. Do not try to get both young
and old fish from a pond at the same time, for the bigger fish
will rell and thrash about in the nets and kill many of the smaller
oness The crop of young fish should then be taken from the pond
by means of long minnow nets for distribution to the verious lzkes
which are to be stocked. aidvance plans must be made in order to
kmow which lakes are to be stocked, and arrangements made for
transporting the fish.

The young fish must not be held in ponds all winter, but
should be planted during a cool period of weathor in the fall,
at which time the loss from suffocation and disease due to handl-
ing will be minimized. The fish are not very active during air
temperatures from 60°F to 50°F, and are less liable to hurt them-
selves or use up all the available cxygen in the transport can
on account of their activity,

£n approach for trucks should be made close to the site
where the fish are to be taken from the pond, end enough man Dover
present to handie the Cish. Have ten gallon cans ready and filled
with water to receive the young fish. Enough trucks should be
- present to carry away the cans as soon as they sre filled. Know
- where each truck is going and give writbten instructions on where
to plant the fish.

7
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large bass if there is a constent chrnge of water provided by a
small outlat or inl:t.

Put brood fish in recaring ponds as soon as thc ice leaves
the waters in the spring so they may have time to accustom them-
selves te their new habitat and beecome paired for mating. Threo
hndred and fifty brood fish will stock a ten acre pond.

. In procuring brood fish, takec only these individuals which
are meture. BSize and weight are good characteristics by which to
goe Got as large and hcalthy looking brood fish as possihle. The
sex cannot be readily differentiasted, but the chrnecs of obtzining
a 50-50 sex ratio when catching lorge numbers of fish wrz good, end
for all practical purposes indiscriminate hauls will suffico.

Transporting Fish

Brood fish are transported long distances safely if cenough
room is given them to rest at full length along the bottom of a
rcceptacle. They should not bs confined in small crowded contain-
ers. Water tomperaturcs must be kopt around 60°F, proeferably
55°F, and plenty of oxygen admitted to tho water by mcans of a

pump «

Young fish trken from the ponds should be handled carcfully,
With proper cere onc hundred 3" or 4" fish may be transperted
safely long distances in a ton-gallon milk can. Sce "Handling of
Fish in Planting," VWildlife Handboolk.

Spawning Beds

Bass prefer gravel upon which o spawn, elthough if nonc is
present they will usc marl, muck or sand on vhieh to deposit the
cggs. The male fish sonstructs the bed by fanning and asserting
the grave® with the caudal fin, or even carrying vebhles in his
mouth. The sunfishes posscss the same traits, while crappie will
either make beds on the bettom of +he ponds or spavm on logs,
sticks, etc. ‘ , , '

Gravel con be introducéed in patches along cdges of ponds
whieh lack this material,

Care should te token in introducing gravel that is well
distributed along the edges of the entire pond. Bass, when spovm-
ing, are pronc to onnoy one ancthor if the spavming beds are too
close. If gravcl is 4o be found naturslly only on one ¢nd ef s
. pend, it will be gond practice to haul gravel and ploce it in
- other portions where it is not found. = e L

o  7["fBulihéads‘and catfish Wiilfhot‘spaﬁh,on a bare bottom, bubt
reguire lzgs, boards, ctee, under which they can burrow. Hellew

T ".‘.‘.116“-*
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The best development of these food animals ocecurs where
pondweeds and other aquatic vegetation has become established.
Hyalella is seldom found anywhore but in dense patches of
Myriophyllum and Ceratophyllum or other dense patches of aquatic
plantse A pond should be stocked with the suitable pondweeds,
etce, as soon as it is made, in order to quickly establish the
necessary food elements.

The various aquatic plants can be raked from the bottoms
of lakes, ard transported to rearing ponds. Such plants must
be kept continually wet and cool during transportation, and
can be dropped to the bottom of the pond by enclosing their
root systems in mudballs or by pushing them into the bottom by
means of a forked stick.

Predators

Herons and kingfishers prove to be insistent poachers in
ponds unless their activities are discourageds. “‘hile it is often
possible to watch over trout rearing ponds and scare such predators
away or protect the ponds from their depredations by screenings,
large ponds cannot be so guarded, and if these birds become too
annoying, drastic steps must be taken to eliminste their presence.
If it is necessary tc shoot them, consult local game wardens and
obtain permission to use firearms. Often these birds may be success-
fully driven away by lang range shooting without killing them.

Mergansers, cormorants, grebes and lmons arc obnoxious and
may, during migrations, consume many fish in the ponds, but are
easily scared aiay with boats. Under no circumstances may any
species of duck, loon or grebe be shot on Forest Service ponds,
even though State laws permit such practices.,

Propagation of Ducks on Fish Ponds

In fact, many desirable ducks such as wood ducks, teal and
mallards can be raised on fish ponds with no harm resulting from
their presence. On a ten acre pond, at least three wood duck nest-
ing boxes® should be installed and ample protection given to the
birds. Decoy mallards can be placed on ponds and used to entice
wild birds tc stay and nest. Of course, such ponds should be
both fish and geme refuges and hunting banned 2zt least 500 yards
on all sides.

°See "Construction of Nesting Boxes for Wood Ducks, Wildlife =
; = B ~ . Handbook, -
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Drying Out Ponds

Once in evsry three or four years, ponds, after drainage
in the fall, sheuld ve alloved to remain dry over winter. This
will destroy any disease or other unhealthy conditions which may
have developed. If other ponds are nearby, brood bass Irom a
pond being dried over winter can be kept there; otherwise the fish
should be liberated in somc lake and a new batch of brood fish
caught the next spring. It is desirable to have one or more
ponds, however, int~ which brood bass may be kepi temporarily
over winter when their ponds are drying out.

Bass produce better and are healthier if fed flesh in the
form of minnows, crayfish or frogs. Crayfish should be introduced
into every pond, but care should be taken in procuring the right
species, as some of the burrowing forms are inaccessible to bass.
Minnows form a large share of the food of adult bass, and access
to such food will form healthy, vigorous brood fish, and result
in less cannibalism. Fifty thousand minnows deposited in a ten
acre pond each year will provide enough forage, if there is present
a sufficient amount of other foods, such as crayfish, water-fleas,
plants, etc.

Care must be taken, however, to introduce the right species.
Any of the sucker-mouthed minnows may be used, but under no circum-
stances should the folleowing species of fish be introduced or ullomed
to exist in ponds:

l. Golden shiner

2+ Bullheads (unless pond is managed
for bullheads)

3. Carp

4. Chubs

£, Sticklebacks

The golden shiner, as well as the chubs, is carnivorous.
Bullheads or horned pout are spavm eaters. Carp, in time, will
destroy all aquatic vegetation and create waters so muddy and roiled
that nothing but bullheads and themselves can exist. Desirable
minnows are more easily caught in large quantities during the spring
below dams or other similar cobstructions.

Studies have showm that the amphipod, Hyalella, is fed upon
extensively by young bass from onc to four inches in lehgth. The
viater-flea (Daphnia pulox) has been reared in some ponds to a length
of 3/16 of an inch, and will provide excellent food for young bass.
- This large strain is the result of a correct amount of 1ert1112a- ,

tion. L ~ ~ :

Copepods are alsc sought after by small fish and will be
. found in abundance where waters are fertlle. :

28~
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Figure 258

LOCATIONS OF VARIOUS DEPTHS OF WATER
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HANDLING FISH IN PLANTING

Fish coming'from hatcheries usually arrive by train during
the night. Night shipments are mos+t desirable during hot weather
as nights are cooler and loss of fish is minimized. If you are
meceking a train, arrive early with enough men to gquickly transfer
fish from car to trucks. Always be sure of the time, place and
station where vou are to meet the fish, as too often men have arrived
late or have gone to the wrong place. Once you miss a shipmont of
fish, neither State nor Federal hatcheries will send you any more.

Arrive in plenty of time to inguire of the station agent re-
garding track location and shipment, and about where the baggage
cars will be stopped. Then you can arrange your men and trucks in
the right position for action.

Loss of fish in planting may be kept at a minimum if the
individuals who are given the resporsibility of planting or hand-
ling them have informed themseclves as to the correct porcedure
and have then carried out the operation carcfully with proper atten-
tion to detzils. In the past as nigh as 907 of some plantings have
been lost thru ignorancc or carelessness. A number of detoils must
be kept in mind in the shipping of fish.

Icing®

Keep the metabolic processes of the fish at about as low an
ebb as possible. There arc two means of accomplishing this, and one
must be coordinated with the other.

le Cool the waters by placing chunks of ice in the cansy
500 pounds of ice for 50 cons of fish when travel distance
is 50 miles and speed of trucks 20 miles per hour.

2. Throw wet gumnysacks around the cans to keep thc ice from
melting too rapidly, as the sacks act as insulators. Also
place a tarpaulin over the cons while tramsporting fish
during the day time. Do not, under any circumstances,allow
the tarpaulin to lie dircctly on top of the cans and so
prohibit aeration of ‘the waters. .

Aeration®

Alr may be given fish by means of dippers or auto tire pumps
whenever it is felt that they are suffering from a lack of oxygen. This
is especially desirable when fish are not being transportsd. Equipment
such as pumps or dippers must be provided and enough men taken to ad-
minister air to the fish.

Fish cans are usuzlly supplied with screen tops or tops which
are¢ bored with holes.  Never use tops which will not admit air, as the
waters are asérated thru the mouths of the cans by the movement of the
truck, during shipment. The combination of cool watoers made possible
by the ice and wet gumnysacks and the supply of oxygen furnished by a
pump - or dipper and truck movement, will in 2ll cases keep the fish in
good condition. On warm,muggy days, during which time the respiration/

rate of the fish is apt to be great, waters in the cans should not be

~126-
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provided the waters are not suitable to trout. Wall-cyed pike are
found as far south as Missouri and are very common in the Ohio and
Upper Mississippi rivor,

Bass - Pickerel - Muskic

Plant all of these fish in shelterced bays where weed beds.
are available for cover and natural foods arc abundant.

Trout

Do not put the brook trout in waters best suited to brown trout
or browns in water suited to brook trout. The brook trout is an
inhabitant of cold streamms preferring a temperature of around 62°F.
Brown trout can withstand temperatures of 75°F very welland should
be planted where streams are exposed and are warmed beyond the re-
quirements of brook trout. Rainbow trout prefer swift, rocky streams
and will withstand slightly warmer weters than the brook troute They
never do well, however, where waters bscome too warm or where they
are subjcct to long stretches of quiet sluggish currents.,

Lake trout, and in fact, all trout planted in ldkes, should
be liberated over the natural spawnming grounds of these species,
and it is safe to assume if natural reproduction is successful, there
must be sufficient food prescnt for the use of the young fish. There-
fore, liberate over those areas which are natural reproduction grounds.

Never plant trout in a lske not known to contain them natur-
ally until oxygen and temperaturc determinztions have been taken of
the bottom waters during mid-summere In lakes where the oxyzen
content of the lower bottom waters falls below six parts per million
or the temperature rises above 60°F, do not plant trout.

° ° When transporting fry of pike, whitefish, trout, etc., the
water should not be aerated by means of dippers or pumps, and neither
should they be cooled by placing ice directly into the cans. Ice,
however, can be packed around the cans and the waters kept at a

low temperature.

S -128-
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allowed to become warmcr than 45°F for trout and 55°F for pan fish,
pike and pickerel. Extra ice must olwnys be taken in order that
there will not be a shortagc.

Planting

1. Xnow wkere fish are to bec planted. Have a plan of action
made out in advance. Xnow where you arc going,

2. If anyone is to help you, bz sure they have been informed
and arc walting at the right place at the right time. Always give
written instructions to those helping you.

The method of planting fish is very $imple, but according to
observations few people practice the right principles and procedurc.

: 3e Do notplace all the fish in onc hole or location, but
scatter the planting along the stream or lake to be stocked. There
may be scveral roads to a lake or stream by which different partics
may errive to stock waters. At any ratc, diffuse the planting as
much as possiblec.

A satisfactory planting of trout can Ec made by distrituting
the contents of one dan of 200 fingerling trout cvery one half mile
along a streom.

4. Plant fry of fingerling trout in small streams or pools
where they will not be teken by large fish. Give them a chance to
grow without being harrassed by carnivorous membcrs of their family.
In large rivers where there is no chance to put the young trout in
Safe places, portions of the main stream can be screened off with
brush for protecting the small fish. Young pan fish and bass are
best planted in dense weed patches where they will find ample pro-
tection and food. ' ‘

s 5. %Yhen placing the fish into tho stream or lake to be
stocked, the greatest care must be taken in liberating them slovly
end not until temperaturcs in the trensport cmons are the same as
the stroam temperatures. A thermometer should be in use at all
times to determinc when the waters arc equal in temperature.

‘ Upon arriving at the desired place, put the cans in the watere.
Next, tde a dipper and start changing the water in the cans with
river water. This proecss of changing the waters should be done
slowly, as a too rapid change may prove fatal to the fish. When the
thermometer indicates the water in the cans to be the same temperature
as the river or lake water, the cans should he turncd slowly nver on
their side and left submerged for several minutes so the fish nzy work
their way out of the cans ot their leisure and have amplc time to ‘
accustom themselves to their new enviromment.

Wall-oycd Piko

s In planting wmll-cyed pike fry, plantings are best made far out
in an open lake - where thoy will not be beaten tc death by wave :
“action or taken by large fish. Do ro%t plant pike in natural bass
lakes. Pike are naturally found in tae lakes having connections with
other lakes thru rivers. Rivers are also suitatle pike habitats,

Coasre oo
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WATERFOWL

Policies and Objective

The abundance of waterfowl depends upon the condition of the
water, food and protection which can be given them. Under favor-
able conditions +two ducks can be produced per acre. See "Duck
Lakes®-Wildlife Manual.)

Every lake and river in which conditions are suitable for
the devélcpment of wild duck foods should be investigated and
planted. All of these areas must receive absolute protection
from grazing animals, sumer tourists and poachers. If a portion
of a lake is desirable for a duck=breeding ground, fishermen, campers,
etc., must be warned against using motor boats within 1/4 mile of
the area and grazing must not be allowsd within three hundred yards
of the shore. Some lakes will be suitable for waterfowl propagation
énly in portions. These portions must be protected.

The largest duck breeding grounds in North America lie in
our prairie States and through the prairie regions of Canada. The
area can be mapped from Great Slave Lake in Canada tc Nebraska in
the United States and as far west as the Rockies and east to the
Mississippi River Valley. Once this vast prairie region was dotted
by innumerable lakes and pot holes which afforded wonderful breeding
grounds for waterfowl. Drainage, drought and farming have practically
destroyed ninety per cent of these areas in the States, while drought
alone has dried up untold numbers of lakes and sloughs in Canada.
The National Forests in Region 9 are located in or near this breeding
range of waterfowl. Water areas should not only be planted and pro-
tected but more lakes and marshes should be created. One of the
purposes for which the National Forests were created was to conserve
the natural resources and to develop all possible land uses. Where
duck breeding grounds do not now exist they should be created; where
food is”lacking, it should be planted; where waterfowl needs pro=-
tecticn, The National Ferests should contain refuges.

Bach National Forest area must have inviolate refuges for
waterfowl where the birds camnot be persecuted during hunting
seasons. A system of refuges and public hunting grounds should Ye
established. Refuge areas must possess sufficient cover and food te
serve as feeding and resting areas for the birds. The public hwnt=-
ing grounds must also prove attractive for ducks. Each forest will
have to plan and establish its own network of refuges and hunting
grounds; and a balance reached in the number of hunting and refuge
areas so that the shooting public is well served as well as afford-
ing protection for the birds. i

: Ducks are divided naturally into two classes - the divers and
the puddlers. The diving ducks comprose the following species:
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Name of Forest Chippewa National Forest

Supervisor J. M. Walley

U. S. FOREST SERVICE
Post Office Cass Lake, Mimnesotsa

REQUEST FOR FISH

Telegraph Office Cass Lake, Minnesota, Date

(Pue September 1 cof each year )
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tions, but it is our duty to raisc a surplus of ducks above the

natural wastcs and shooting drain. It is then imperativec that
managoment for the ducks that nest in tho forests be considercd.

Breeding areas for ducks must have:

l. Sufficicnt, clean, stable water areas
2. Food
3. Freedom from disturbing factors, as:
a. Man
b. Predators
ce Grazing animals
4, Cover

‘The food of the diving ducks diffcrs somewhat from that of
the puddlers, and the food of one species may differ slightly
from another. Food for the puddle ducks must bc within two fest

of the surface so they can reach it by "tipping." Such foods as duck

potato, wild ricc, duck weeds, pond lilics and inscct larvae prove
. very attractive to these ducks. On the other hand, the

- divers will go to great depths to reach food beds. They feed

chiefly on celery, sago pond weed and chara, although they will

feed extensively on wild rice where they are not molested. Scaups

are very fond or rice and will often forsake the open waters to

reacli rice beds.

Small sloughs partially. filled with a rank growth of cat-
tails, marsh grasses and rushes are the most suitable locations
for breeding prairie ducks. The water must be stable and clean.
The natural vegetation must remain unmolested by grazing animals
or farming activities.

The ducks vhich nest in the forested part of the Lake States
require a slightly different habitat than those which nest on the
prairie.

Large rice beds are their favorite type of habitat. Low
bushy shore lines and numerous small pot holes in the rear vicin-
ity make ideal surroundings. Small inland pot holes, vhich are
nearby, serve as ideal nesting sites, but the families soon nigrate
to the abundant cover and food found in the rice beds. Black ducks
and mallards are v:ry prone to move 1nto larger todies of water as
soon as the young can fly.

See - Paul L«arrlngtcn and Logan Je Bnnnett.»~f 
~ "Icwa Duck Studies." Iowa State Go‘lege, Ames Ioa._
~ ; - -Ls2- , FEE
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1. Lesser scaup ( little bluebill )
2. Greater scaup ( greater bluebill)
3. Canvasback '

4. Redhead 3
5. Golden=~eye
8. Ruddis

7. Ring=neck
8. Buffiehead-tu
91 Morganser

These ducks dive to considerable depth for their food and
require fairly large bodies of water for feeding grounds during
migrations. However, they nest abundantly in the small grassy
sloughs of the prairies. These birds all possess a flap cn the
toe of each foot. The puddle ducks do not.

The puddle ducks are:

1. Mallard

‘2. Black duck

3. Blue and green-wing teal
4, Baldpate or Widgeon

5. Gadwall

6. Pintail

7. Shoveller

8. Wood Duck

With the exception of the golden-eye, most of the diving
ducks breed in the prairie regions. East of this prairie belt,
which is the breeding range of canvasbacks, redheads, bluebills,
ruddies, baldpates, pintails and gadwalls, are many suitable lakes
and marshes where the mallard, black duck, golden-eye, wood duck
and teal breed. Although the mallard and teal are found breeding
cn the prairies, they also frequent the wooded areas of Minnesota,
Wisconsin and Michigan. The black duck outweighs in predominance
all other ducks within the National Forests of Wisconsin and Michi-
gan as a breeder. It is practically never seen west of the Red
River Valley, but sast of this point increases in numbers.

Lakes and stfeams surrounded by forests prove very attractive
to golden-eyes and wood dusks. As these species nest in hellow
trees and snags, none of these should be cut within five hundred
yards of lakes and streams on the National Forests.

Most of the Forests of Region Nine (9) lie either on the

edge of the prairie breeding gtounds or within the breeding range

~of the black ducks, mallards, teal, golden-eyes and wood ducks.

The greater percentage of our land lies wholly within wooded

. areas of the Lake States. The lakes, streams and marshes should be
~managed for the propogation of these ducks that frequent them for

breeding purposes. %he other species which feed but do not raise e

~ young on our forests should be cared for during migra-

=131~



RICE BED

Many water areas on the National Forests of the
Lake States can be develcped into real beds such as is
shown above. _nHug : + '
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DUCK LAXES

A duck lake must possess sufficient clean and stable waters
in connection with accessitle food beds, cover and ample protect-
ion from vermin and man, It is the purpose of this discussion to
outline the limitations found in many of our lakes which moke them
undesirable for wildfowl, and to discuss btypical duck lakes where
birds can breed and rest.

Clean, stable water areas are the first prerequisites of
duck lakes, for fluctuating water levels prove disastrous to duck
foods and to duck nests. Receding wabters are harmful because water
plants left on dry land cannot perpetuate themselves. High waters
are also destructive to rice and other desirable duck focds. Nests
are 8overed and ruined by floods, and when silt is deposited by
flood waters, duck food may be buried and killed. Flcods or sudden-
ly rising waters are very disastrnus to the propogaticn of waterfowl.

" Lakes or streams suitable for duck propagation must pcssess
a low, grassy, irregular shore line. Coves, mooks and smail bays
in which the waters run oamong stalks of rushes, cattails, etec., are
very desiratle. The area frcm the water!s edge to high ground should
contain this type of sherec line for a width of about three chains
and should extdnd over at least one third of the lake or streom shore
Zine. Small islands of rushes or cattails scattered throughout the
lake make favorable nesting sites for the divers.

Many lakes possess s low, marshy shore line, but due to deep
waters adjacent to the banks, little or nc duclk food is grown or 1is
available. About seven-tenths cf a lake should be shallow enouzh to
support plant life in order to be suitable as z duck treeding arca
and feedinz ground. Waters over 12 feet deep will not support great
quantities of plant life unless the waters are very clear.

Puddle duczs such as mallards, teal, widgeon and pintails pre-
fer to get their food by "tipping" and require very shallow waters
for feeding., Seldcm will they dive for focd, but when they do, thsy
carmot reach below a three foot depthe Black ducks and mallards
driven from good feeding grounds by excessive gunning have been known
to exist on deep waters, but most of their focd at such places is
usually glesned from what the diving ducks bring to the swrfacs. At
least cne-fifth of a lake should be less than two feet in depth
if it is to b suitable for the puddle ducks.

figuatic insccts are cne of the prinecipal foods for ducks
and comprise nearly ome hundred per cent eof the fond for ducklingse
Lake and stream studies have showm that mest of the .aquatic inseot
ferms are absnlutely-dependent nn rlants f£or their development -
rot enly for food but for atbachments to erawl upcne  Lense mud or
shifting bottems are unsuitable for most insect species tec develop.
Meny of the adults af aquatic irsects emerge frem nymphal stages
whioh must climb up stems of rushes, ete., to east their nymphal
skins, and where sticks or aquatic plants are nct “vailaale, these:
ferms of insect life ' : :

- ..
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Tall trees, overhanging banks or coves of lakes in which
rushes and other emergents have taken root make the most ideal
breeding sites for these ducks. liost of the streams and rivers
in the forests sre adaptable for the propogation of these wateriowl.
( See MWood Duck™, Wildlife Handbook.) :

The gradual disappearance of the buffle-head and wood duck
has not been so much due to the hunter as to the destruction of
their habitat by logging, fires and farming activities; therefore
sufficient snags and hollow trees within 500 yards of the shore
line, to supply the required nesting places, should remain wuncut.

Potholes

The pothole, or small pond, is the principal treeding site
of the ducks, whether it be found on the prairies or in the northern
wooded forests. Teal, mallards, pintail and all of the diving ducks
use them extensively for breeding and only after the young have be-
come strong enough to fly do they migrate to larger bodies of water.

Potholes used by waterfowl must have a suitable shore line.
& constant water supply is very desirable, but due to droughts,
many.of the small ponds are temporary and dry up during the latber
part of July and August, forcing the ducks using them to move their
families before the young can fly to more stable water areas. But
if such stable waters are not near by, a dry period coming in June
and July will destroy thousands of birds.

The ideal duck producing territory will possess one permanent
large duck lake surrounded by many small ponds not more than one=half
a mile away, so that spasmodic drcughts cennot affect the duck pop-
ulatione. :

By the installation of dams in small creeks, ponds which
will not be subjected to temporary droughts can te formed. Beaver, ;
in many localities, have made excellent ponds of this type, and it is
a rather simple procedure to make their dems permanent. See "Relation
_ of Beaver to Ducks", Wildlife Handbook.

Prairie Lakes

Ducks inhabiting the prairies require a different type of
lake for nesting sites than do woterfowl breeding in the foresis,.
Birds on these bodies of waters can see for a long distance, as nothing
is present to obstruct the horizon save a few grasses, which may be
the reason that the prairie lakes and sloughs are sought after by
certain of our ducks. The prairie sloughs are usually quite shallow ..
and small-some ere alkaline-but some of them are of fresh water and
_ support abundent duck foods. Fresh water prairie lakes possess -
abundant sago pondweed, milfoil and coentail, which are fresh wator

© indicators. ‘{See Teclmical Bulletin,#zzlea;U;S.D.A§kpuhlicatiqn).‘*“7~, j;“‘7*

a36-




G
Fish & Game R-9

cannot davelop successfullye. INot only do the rotting and living
aquatic vegetation of .- lakes and strsams produce food for insect
life, but they form a basis for attachmert of the insects which
otherwise would be smothered in muck,

As other duck foods such as snails and small fishes are also
dependent on the cover, protection and food supply offered by the
aquatic vegetation, it is apparent that the food of ducks is primarily
dependent on aquatic plants, and lakes without such vegetation are
practically useless for wildfowl propagations

There “are three conditions which are not advantagenus to duck
population in some of the lakes:

l. Deep lakes (QOver 15')
2, Shallow lakes with bare mud or sand
" bottoms possessing no vegetation
3+ Lakes possessing no grassy shore
lines. .

It is desirous to have scme deep water in tho duck lakes in
order that wave action will be developsd and emergents will not grow
too rapidly and eventually fill up the lake; also to keep the lake

" in a healthy condition so that putrification ¢ffccts will not be
noticeable. Deep waters arc safeguards against drought, and have
proven very advantageous to duck life when marshes begin to dry
up, as evidenced during the periods of drought from 1931 to 1934.

All of the puddle ducks and geese require mud or sand bars
on which they can preen their feathers and sun themcclves. Low
bars which are just above the water surfacc prove very attractive
to duckss. Muskrat houscs often serve a similar purpese, and it is
not at all uncommon te sce several ducks sitting on a single rat
house.,

Mallards and teal desirc the safety of the cover and shade
afforded by rushcs, and marsh grasses along a lake shore. Such
cover to bc effcetive and readily acecessible must be in contact
with the water.

Most of the Class I, II and III lakes in the forests are un-
desirable for propagation of waterfowl cxcept in restrictcd bays or
along limited stretches of shore line, but ducks of the following
specics could be induced to nest and use the more open bodics of
wator if a nosting bex for every ten acres of water was supplicd
along thc more heuvily mooded shorc lincse.

1. Wood duck

2. Golden-cye.

3. Buffle head
4, Hooded mergonscr

. -iSS -
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of food and the poor quality of water makes these lakes almost use-
less for propagation or feeding areas.

Muskeg lakes are poor duck producers and should be disre-
garded for production purposes. Lakes of this type are often im-
proved when a drainage into and out of them can be effected, so that
rice and other duck foods will become established.

Deep, Rock Lakes

Class I lakes posssss little or no inducement for nesting
waterfowl.. Outlets, inlets and shallow bays sometimes found in
these lakes may be productive, but due to their limited area, these
deep, rocky lakes can be disregarded when the question of propagat-
ion of any of the puddle and most of the diving ducks is discussede.
Golden~-eyes and mergansers are the only ducks usingthese lakes, and
if nesting boxes are placed along protected coves and bays where
shallow waters are partially protected by rushes,etc., the populat-
ion of these ducks will be increased considerably. However, in the
Superior National Forest, where many of these species breed, sumall
potholes or streems beside the larger lakes are used more extensively
for breeding sites, and families when grown move into larger water

occasionally to feed and play.

These barren, rocky lakes are low in fertility and not
only produce few fish per acre of water, but support little or no
food for waterfowl consumption, but if the forest cover is protected,
thereby increasing the fertility of the surrounding land, these
lekes in time will become more productive of fish and other forms
of life, and produce, no doubt, more of the species of ducks which
are to be found there now.

Favorable results have been obtained in planting rice on
several of the swampy inlet and outlet rivers of rocky lakes in the
Superior National Forest. Black ducks and teal have already taken
advantage of such places, and it is heoped further plantings of duck
foods will make this forest and other forests in similar lake regions
more productive in the fiture.

Pollution

Refuse emitting from factories, sewers and creameries has
destroyed the productivity of many streams and. lakes. Wastes which
use oxygen in their decomposition prove disastrous to arimal and
plant life of the waters when the oxygen content falls below two parts
per million. ‘here this has occurred, fish, pondweeds and most of
the aquatic insect larvae and nymphs are smothered.. Ducks must leave
lakes where their food'supply has been destroyed in +this mamner.

Dlsgustlng and obnoxious as pollutlon results are, thare r
exists a general apathy cn the part of the public to support adequate
control methods for the disposal of sewage and industrial wastes.

-+ vlherever such conditions occur vigorous steps must be taken to Lnsnre ,”ﬁ«jan?

’;‘clean breedlng places for ducks and fish. SR
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Alkalire sloughs of the prairies are capable of supporting
ducks if the saline couditions do not become toc intense. Vidgeon
grass, algae and sometimes sago pondweed are found growing in such
lakess The widgeon grass extends to a depth of six feet in the
water, and is a definite indicator of saline conditions.

Before the advent of the farmer, the prairies were well
supplied with lakes and marshes, but drainage, drought and grazing
have practically rvined 90% of these areas today, and there is only
a remnant of the fine waterfowl breeding grounds once possessed,.

A typical prairie lake, to be suitable for breeding pur-
poses, should possess, in addition to sufficient food, a low marshy
,shore 1line well clothed by grasses, rushes and cattails. Grazing
and farming activities must not be allowed to disturb this shore
line if it is tc be used for duck breeding purroses. Redhcads,
bluebills, canvasbacks and ruddies make their rests among groups
of these plants growing in water, and very often redhead nests are
found in clumps of cattails standing in a foot of water.

Biyer Lakes

Oz-bow lakes and other river lakes appeal to many of &hg
wildfowl. In the Central States most of the gosd duck lakes are of
this type, producing local ducks and feeding sreat numbers of migrants,
because of the supply of abundant food found in and bordering these
lakess Pond lilies, duck potato, duckweeds (Lemna), rushes, chufa,
are all very common, and most of the pondweceds grow luxuriantly in
these waters. River lakes make their appearance mainly on the lower
courses of streams where valleys have been widened sufficiently for
a meandering current to cut back end forth, creating ox-bows, ctc.
They are usually well fertilized and their waters capable of produc-
ing an abundant animal and plant food supply, due to the organic
material and salts in solution being brouzht down by the river., The
succession of watera has already gone a long way tcward the climax
when a river lake is formed.

Blue-winged teal, mallards and shovcllers breed in these
lakes and use them extansively during migrations. The states of Icwa,
Missouri, Illinois and Oklahoma have several fine lakcs of this kind
and could create more by cutting off ox-bow bends and installing dams.

Muskeg Lakes

In the northern forests of the Lake States are many. small
potholes bordered by a dense mat of Labrador tea, Sphagnum moss, bog.
birch and black spruce. Such lakes arc in the process of filling in
with peat elong the edges, but are usually quitc deep adjacent to the
-~ shore. ~Their waters apponr dark, and arec vory often so acid and stag~
nant that thoy are prohibitive to good aznimal and plant growth, and -
the only plant growth noticed in many is a scattering of spatterdock
~(yellow pond lily). Ducks may usc such lakes as resting grounds and -
~fer seclusion and protection during hunting seasons, but the deficiency

asT-
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REFUGES FOR WATERFCWL

Inviolate refuges for the protection of waterfowl during their
fall migration must be establisheds Such refuges are indispensible
for the following reasons:

1. The birds must have unmolested rscourse to
food, rest and shelter. They cammot be persecuted from
every lake and stream and be expected to maintain their
numbers.

2. Migratory waterfowl are not only the possess-
jons of the United States, but belong to several nations.
It is our duty to see that they arc sufficiently cared for
and protected while in owr hands.

3. Baiting and kindred abuses by private individ-
uals will be somewhat nullified if natural feeding grounds
for the ducks and geese are afforded to.them under absolute
protection.

4., Refuge areas will prove to be production areas
also, and must be protected from man and animals during the
nesting season.

. Sanctuaries must be established as permanent Federal refuges,
never to te opened To hunting., It is desirable to have these refuges
for waterfowl under Federal supervision in that migratory game birds
are already under Federal protectorship. As the years pass the birds
will beoome more.and more accustomed to those refuges. It would be
taking wnfair advantage of them to open such waters to hunting after
years of protection. A refuge for waterfowl should be made with the
purpose of keeping it permanent. : ;

What Constitutes a Refuge Area.

Refuges must be established where constant water levels can
be meintaineds Lgkes which are apt to dry up during dry seasons
wnd lakes controlled by individuals or companies which require the
waters for commercial purposes are unsuitable for sanctuaries. Pro-
vide refuges which will be a constant source of food supply to the

birds. Dams may be installed to regulate the water levels and in-
sure a stable supply of wnter.

A refuge lalke must possess the follw01ng characterlstics ‘o
be satlsfactory. a , ‘

1. Clean, stable water areas. e : ;5“,‘

2+ ‘A low, grassy shore line surrounding at
least 1/3 of the lake. This str*p to be not less
than three chaAns W1de.; R , e

-




Fig.32. Duck Lake Ruined by Grazing-
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Lekes 1 to 15 are duck lakes on a National Forest*, we will ~
say. Lakes 1, 8 and.12 should be made into refuges. These
lakes must possess ideal food conditions, resting areas and clean
and stable water leveclse

‘ Portions of large lakes may be made into refuges with good
effects, provided these areas are large enough to allow the birds
freedom of movement. The remainder of such lakes can be open to
hunting. Land surrounding such refuges should be closed to shoot-
ing 500 yards back from the shore.

Marking of Refuges

Refuges must be marked by number nine wire four feet above
the ground. The area should be posted with Federal refuge signs,
and a brushed out line twenty-four feet wide (24') should surround
the refuge on land, while in the water the refuge may be marked by
posts.

Treapassing

_ No trespassing, whether with gun or not, will be allowed on
duck refuges during the hunting season except by written permission
of local forest. or conservation officers. Any disturbing factors
which will drive the birds into the hunters' guns must be outlawed.
This will mean the cessation of fishing from refuges during hunt-
ing. Dlsturbances during nestlng seasons arealso harmful and must

be stopped.

Control of Predators

Where there are concentrations of game birds there will be
a corresponding increase in the vermin which prey upon then.

During the nesting season the following animals destroy the
young and the eggs of our wildfowl:

l. Crous
2. Rats
3. Mink
4. Weasels
- 5. Skunks
6. Raccoons
X 7. Foxes
8. Coyotes
9. Turtles

Crows arc especially injurious to young ducks and duck eggs.
They must be controlled by shoot1ng or trapplng and destruction of
thelr nests.

The mlnL, 0k.unk etc., can be controlled by trapplng.
*
( Soa“nuck La.ke g Wﬂdhfe Emdbaak.) ;
o ,.142_ S ‘
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3. Emergent vegetation such as bulrushes, reeds,
rice, cattails, c¢tc., should cxtend into the waters
from the grassy shorc lines. Clumps of thesc emergents
appearing throughout the whole lske will be advantagcouss

4. One-fifth of refuge arca no decper then three
foet.

5¢ Ono=-hzlf of the romaindor of the lake shallow
enough to support potamogctons, or othor plant lifc,

6+ There should be a minimum of farms and clear-
ings and similar human activitics adjoining the lake.

7« Arcas should-b2 so located that they may be
uwnder casy management and protcction from violators,

System of Locatien

A system of refuges must be worked out and put into effect
on cach forcsts One rofuge on a forest is not satisfactory and may
prove disastrous to the birds, tecause of large concentrations of
ducks which may be attracted %o it. Concontrations moy be so
great that all the availcble food supply will be caten and the
arca practically ruincd. But a greater danger is the havee wrought
by disease, such as the "duck disease," also called botulism, re-
sulting from putrid unhealthy conditions. iherever huge numbers
of waterfowl exist in congested areas, this dread disease is like-
ly to occur.

The refuges should be so placed and suificiently numerous
that the danger of local concentrations of ducks will be minimized,
None should be less than 200 acres in extent.

Ten to twenty percent of the total duck waters should be in
refugess This percent will be more effective and useful if scattered
over the forest, and not clustered together. Ressons for this have
been explained previously.

The following diagram shows a hypothetical arrangement of
lakes with the location of the wuters suitable for refuges indicated:

ISP

D)
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GREEN-WINGED TEAL
(Nattion carolininse)

The green-winged teal is one of the smallest ducks. It breeds,
from the west to the east coast, and from Alaska to the northern
portions of the Lake States.

Small potholes prove to be suitable nesting sites. Families
have been found in small ponds of less than one-eighth of an acre,
In flight its actions are somewhat snipelike, due to the erratio
progress of the bird. Fall migration of the more northern breeding
fowl reaches the United States by the 15th of October, but birds
making their homes within our borders mey migrate south much earlier,
accompanying the blue-winged teal on their early migratione

The number of these ducks in the National Forests can be
greatly increased by providing many small potholes. Beaver dams,
in many instances, have created ideal nesting sitew, and many small
creeks cen be improved for these ducks by the comnstruction of dams. -

The green-winged teal, if given ample protection from natural
enemies and afforded good breeding conditions, will be one of our
most numerous ducks.

BLUE-WINGED TEAL
(Querquedula discors)

The blue-winged teal is found quite commonly in all Lake States
Forests, and if provided with small marshy sloughs breeds abundently.

It is one duck that can be easily managed, as it does not
require absolute seclusion which other species find necessary. The
blue-wing has been found nesting within the limits of large cities,
and is often seen on ponds used for watering barnyard stock. If
unmolested by poachers this duck becomes quite teme and will stay
close to the habitations of man.

Rice and rush-choked marshes appear to be its most favorable -
habitat. As the hens are very selective when breeding and nest soms
little distance from the lake in well hidden clumps of marsh grass;™
grazing animals and haying operations destroy many birds each years™
A rank growth of shore vegetation should be present a distance of
three chains around each lake or marsh being used by these ducks for
breeding purposes. ; e bt

The blue=wing is the first duck to migrate south in the fally
end usually leaves the Lake States between September 15 and October .
1, although some individuals remein much longer where protectiom
and food are excellent. ; B , ‘
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The duck hawk is very often disquicting to ducks and is cape~
able of destroying many valusble birds. Hunting of thesc birds
and disposal should be done by compctont men who kmow the various
kinds of hawks and will not kill harmless speciese (Sce "Compotite
ors and Predators of Ducks."Wildlife Handbooks)

Food in Refuges

Refuges must be made where there is abundant natural foode
Such placcs will be attractive to the birds and the rcfuge will
function as it shoulds Do not cstablish refuges where there is no
chance for a duck to feed or rost.

NOTE

Plans for a system of refuges for waterfowl should be
carcfully made on cach foreste. Tho rcfuge sites will be checked
by the Regional Office and the nocessary arrangements started
for moking the sugrested arcas into Federal Refugese Plans
should be completed if possible beforc May 1, 1935
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WOCD DUCK
{Aix sponga)

Small woodland potholes and creeks are sought by these
ducks for nesting sites. They nest in hollew stumps and trees
from four to forty feet above the ground, and are found in all
the forests of Region Nine. -

Due to logging and fires, many home sites of the wood
duck have been ruined and this is no doubt the cause of its de=-
cline in numbers the past two decades. Closed seasons will help
save the remaining stock, but steps should be taken to establish
new homes wherever possible.

x

Wood duck nesting boxes should be placed along wooded streams
and small woodland lskes. Th2y are beat placed beside the shore on
some tree or snag which overhangs the wrater. Use only trees and
snags which are sound and not apt to windthrowe. Each camp should
make from fifteen to fifty nest boxes each winter and have them
nailed or screwed in place tefeore the ice leaves in thu springe.
Nesting boxes may be placed from ten to forty feet from the ground,.
and often may be attached close to human habitations, arnd if the
birds are ummclested they will become as unconcerned about the
presence of man as barnyard fowl. It is desirable that we place
some of the nesting boxes around recreational arcas if suitable
water is present.

Hrllow cedar logs may be used for nesting boxes, provided
they are the sume dimensions as in the accompanying diagram. A
board back and a board front with a six~inch diameter entrﬁnce
hole must be placed over the ends of hollow logs.

A backboard fastened to the back of the nesting box should
be provided so the boxes can be nailed to the trees. WHeiling nest-
ing boxes for birds to trees is permissible. :

HOODED AFRGANSER
(Lopnodytes cucullatus)

GOLDEN-EYE
(Glaucionetta clangula americana)

BUTTER-BALL or BUFFLEHEAD
(Charitonetta albeola)

These ducks possess habits similar to the wood duck.  They
nest in hollow stumps and treses in the Lake regioms ¢of «11 our
Northern Forests, but unlike the wood duck are ' not found in the -
Illinois and~Missour1 Forests. Mmmy of the nesting bozes for wwod

~ducks will be used by these species, but as they are desirable

o -146-
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MALLARD
(Anas platyrhynchos platyrhynchos)

The Chippowa National Forecst in North Central Minncsota con-
tains many finc lakes and nmarshes wheroin the mallard breeds in
great numberse

Nests arc frequently located onc mile from the water, making
it difficult for obscrvers to determinc if the mallards arc nesting
wntil the young broods appcar on the watere Often as many as twelve
young arc succcessfully rcarcd to maturity by onc mother.

The plantings of rice in many of the shallow lakes has pro-
vided suitable mallard lakes, where none existed beforce Rice ficlds
arc cspceially attractive to the mallard and he will often travel
100 or morc miles a day to reach such feeding groundse Whercver food
and protoction is to be found the mallard will stay and breed, being
a rather cosmopolitan bird,

The mallard is morc common in the westorn part of Region Nine
than in the eastern forests, wherc the black duck, a closc relative
gains the prcdominance,

The restoration of uralnud and drought affected arcas will in-
crcase the mallard population immcasurably, as now perhaps morc
than twopthirds of their former brecding range has becn destroycd.
Grozing and unncccessary humen intrusions, such as motor-boating and
camping adjacent to our duck lakes should be discouraged.

BLACK DUCK
(Anas rubripes tristis)

This is an castern rclative of the mallerd, and is more common
than thc mallerd along the wooded lokes and streamse 01d boaver
flowmges prove attractive home sites for the black duck, and the
small shallow coves along large lakes arc often uscde They scldom
nost south of the Laka States, or west of Minncsota,

Rice ficlds arc usced oxtensively by the blacks arnd ofton
nixcd flecks of mallards and black ducks can bo scoen flying to and
from those breeding groundse

The black is perhaps moro canny than the mallard, cnd beforo
daylight arrives, promptly lecaves marshes where hunters arc waiting
and goes to open bodies of water where they can kecp watche Mallards,

~of lete years, have been adopting thc samc principle of sclfeprescrva-
tion, but arc not always as punctilious in leaving marshes before
~day-light as the blacks. Both the mallerd and black duck come into
e fcedlng beds long after sundowm where therc is huntlrg. ‘

-ld5-




WPy
L9, 31vos
Xodg Mo2$Nna doom
SMEAIS YUM pEYTISOL 39 07 &\snno@ .“:S. on.
HALG Y1IM buyigq s

_ : - A0 po
9 ——| ._Aw%?‘ O PEFIONIISUOI 9 07 X0&
i
< ;62 : ——
i £ | > ey ]

=148~

k Figure 33

NEST BOXES FOR WATERFOAL

- 8/ > 9 r“ :
SHEL IS GIIM
poUBISOL UOI! FrEuy \%

”




G
Fish & Game R-9

ducks to propagate they should be ummolested. Although the hooded
mergansers are fish eaters and also to some extent the golden-eye,
they will not prove to be a nuisance on the lakes and rivers, and
under no consideration should zny of these ducks be shot out of
season on National Forests.

-
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PROTECTED DUCKS

Threc ducks have been placcd on a protected list
beecausc it is known that they arc¢ sc roduced in number
that their cxtinction is evident unless shooting them is
stoppcd.

1. Wood duck
2. Bufflc head
3. Ruddy

The first two birds have suffered greatly duc to
logging and destruction of the forest. Both specics
ncst in hollow stumps and trces and their decimation has
becen due to the destruction of their habitat, rathcr than
to overshootinge. Drought and drainage has affected the
ruddy duck during the last fow ycars and scriously reduced
his numbcrs.

It is nccessary that forcst officers acquaint thom-
sclves with thesc birds and act as missionaries in dis-
seminating their information to sportsmen so that all thosc
who go aficld may know thesc ducks apart from others.
¥herever possible, those who arc qualified should explain
and point out to sportsmen the defining characteristics
of thesc birds.
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Figure 34
PROTECTED DUCKS

RUDDY DUCK




