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CORR'CTIONg FOR fILDLIFE HANDBOOK

Page Correction

18 2 - a - 6 - Change "fl1oa1' to"Il1c'u1"

24 Place a dash before the -34 in the syribol
"Flentings of Ardinals."
Lower ntnber indicates the year planted.

2 5 Change G-SI "Stream Lnprovement" to
C--SL "Stream Improvement"

"Gadvrall" fo "tadymll"

Under "Boundary Lines" change the third sen-
tence to read "A line should be cloared
around a refuge 6 to 8 feet vride" in place
of " A line should be cleared around a refuge
the width of a truck trail fire line (twenty
four foot.)"

Chance the lazt sentence under objective to
"A brief description of these la]:es and
stream classes is given in the appendix."

Eighth line from bottom "Several" for "Sevorql'
Seventh line from bottom "while" for "thito"

Last cohn should road "divide rnmfber of
powids to date by ntber of hours to data to
get this figure."

Cross out title at top of page.

Par. 5, third linc "larvae

Par. 7, lazt line "Diptera" for

Plaec"G Fish and Game, Form 140 R-9"
of this shcot.
Last line "ccriso" for
"Mor.nser" fài "Mrganzcr

n indicators i should appear only
centr line of \hc acra1 zurvey
routes.

g 3cend under Bird House
- Feeding Station

In coliun unicr "Axzij1 ?redominants",
lum" and "Gt.-rrus" begin uith capital

letters.

27

38

56

60
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CORRECTION FOR VFILDLIFE IiATDBOOK

228 Add the following directions to
page 228;

Directions for calculating grouse
Population.

P(Total population for area consusod)

A(Total area in Sq. Yds. of census area) Z(Total. No. grouse seen on strips)

X(Total lineal yards of distico) Y(Twico avge. flushing dist.in yards)

EXAMPLE

A 4 sections .or contains 12,390,400 square yards
= 32 miles of line = 56320yards

Y 19.2X2=38.4
Z = 35 grouse on total lines. -

P 12,390,400 X 33 408833200
56320 X 38.4 21,626,380

P 189.0 grouse on 2560 acres
or

47.2 grouse per section

Pe Correction



FOREWOID

tTild Life is one of the major resources of the
National Forests of Region Nine. This Handbook outlines
the policies, ojectives,azid 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-
garaess of whether or not there is a direct monetary return
to the Federal Governnien±. AU Forest Officers in executive
positions in the Region should familiarize themselves with the
Wild Life Handbook 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.

-2 -/ ,-_/'
/ z/----
Regional Forester.
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OBJECTIVE AND POLICY

Objective

To recognize the recreational, economic, aesthetic end
edttôatioia1 values øf vrildlife eid tO produce end utilize on a
sustained yield basis the ximua rnmaber of wild animals which
are compatible with social needs nnd within the productive capacity
of the Forest.

1. Differences in Ecological and Physiological Requirements of
Animals

Differences in ecological end physiological requirements
of animals make it necessary to give only general plans and poli-
cies in this handbook. These general directions are therefore not
expected to fulfill in detail the needs for maging every speics
of animal in all National Forest of this Region.

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

11. Correlation of Wildlife Administration with Federal and State
'.goncio s

A. Biological Survey

THIS AGREEMENT, entered into the 4th day of January,l935,
by and between the Chief, Biological Survey, and the Foroster,Forest
Service, for the purpose of outlining the responsibilities and
functions of each agency, and encouraging a naxinun degree of co-
operation, provides as f1lcws:

1. Mutual recognition that:

The Biological Survey is the recognized bureau of
the Federal Goveriont directly charged with the
responsibility for conducting research necessary
to lay the foundation f or wildlife management
throug}'out t}'o country.
The Forest Ser-r-ie is the recognized bureau of the
Federal GovorTm1rit directlj charged with the ro-
sponsibilit for the vdrainistratiofl. of the National
Forests and for thc management of National Forest
resources, of -hieh wilc4lifo is one.

The general functions of the Lu agocios under this agrc
mont will be as J'ollows:

(a) On lands under tc, control of tio Forest S:r-v-icc,
the Biological Survey will conduct fundenontal
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(0)

research to detirniro principles uron which wild-
life management plans will be based and will act
in an advisory capacity in the carrying out of
such plans and principles. On National Forest
land the responsibility and authority for correla-
tion and intogrc±.ion of wildlife management with
recreation, timber production, grazing and other
uses of tho Forest, will rest at all tines with
the Forest Scrvice.

(b) On lands imdcr the control of the Biologicl3Survey,
the Forest Service will conduct fundanental 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 and principles. On lands under
the control of the Biological Survey, the responsi-
bility and authority for correlation nd integration
of timber and grazing n ag ontwi-i r::.creation,
gene and other uses will rest at all times with the
Biological Survey.

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

3. Other general considerations agreed upon are:
In the perfection and conswnriation of wildlife manage-
ment plans, the two bureaus will cooperate to the
fullest extent possible, and to this end there must
be a free exchange of all pertinent data and fra-k
discussion betvrien members of the two bureaus.
All questions pertaining to the cooporative work
of the two bureaus which ariso in the field will
be discussed on the ground by the leaders of the
Biologial Survey and the responsible Forest
officer. Questions of disagreement will be re-
ferred to the Washington offices of the two bur-
eaus for decision.
Members of both bureaus will refrain from express-
ing in public a view contrary to the accepted
policy or plans of the other bureau.
In so far as possible, the National Forest person-
nel will, in connection with its regular duties,
naiVe observations concerning life histories,nizi-
bers and ot'er pertinent data essential to wildlife
management and administration.
To the fullest extent possible consistent with
other work, the Forest Service will contribute
time, equipment and naprovenonts, and will aid in
securi the cooperation of outside agencies in
furbherng the rodent and. predatory rnira1 control

-2-
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projects of the Biological Survey.

No predatory animal or rodent control measure will

be dertaken on National Forest land without the
jäint proval of both bureaus.
No game importations, involving the introduction of
a new species, will be undertaken by the Forest
Service without first securing approval of the
Biological Survey. In such cases the Biological
Survey will, unless the information s 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 continue in force and effect until
terminated by written notice by either bureau to the other.

Approved by the Biological Survey on. the dy and date firat
above written, and by the Forest Service this 4th day of January,l935.

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

The U. S. Forest Service,
By F. A. Silcox, Forester.

B. Bureau of Fisheries

THIS AGREEMENT, entered into the 18 day of March 1935,
by and between the Coniraissionor, Bureau of Fisheries, and the Forester,
Forest Service, for the purpose of outlining the functions and re-
sponsibilitlea of each agency in a cooperative program for maximum
utilization of the fishery resources of the National Forests, provides
for:

1. Mutual recognition that:

The Bureau of Fisheries is the recognized bureau
of the Federal Government directly charged with
the responsibility for conducting research neces-
sary to lay the foundation for fishery management
throughout the country.
The Forest Service is the recognized bureau of
the Federal Government directly charged with the
responsibility for the administration of the
National Forests, and for the managc'neit of
notional-forest resources, including the fish
life '.nd lakes and strowis.

2. Adoption of a nationl -forest streze" and lake program
consisting of

Survejs at needed intervals to do,rraino the
pnsical, chemical, and biolo,icl conditions of
all inporta.t waters.
Investigation of problcis which require solution
in order to fully utilize the results of surveys.
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(c) Installation of structural devices and introduction
of fish food species, where necessary and feasible,
lxi order to create and maintain conditions more
favorable to the survival, growth, and reproduction
of fish life.

(d) Development 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 the greatest possible benefits from the
improvement and stocking of waters.

3. The general ft.mction of each agency, within the lirnita-
tion of its resources, as follows:

The Bureau of Fisheries will conduct stream and
lake surveys andrelated 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.
The Bureau of Fisheries will provide the fish
required thru rearing to the desired size in
its own hatcheries or in roaring ponds constructed
by the Forest Service; dev3lop a planting end
distribution plan for each Forest and furnish the
Forest Service with instructions for handling the
planting work.

(e) The Bureau of Fisheries will continue to operate
fish hatcheries end expand such operations where
necessary.

(d) The Bureau of Fisheries will conduct all feeding
operations except thatForest officers may care
for fish held temporarily in isolated holding pools.

(o) Thc. Bureau of Fisheries will locate, develop speci-
fications for, and supervise the construction of,
all rearing ponds and holding pools.

(f) The Forest Service, with the technical advice of
the Bureau of Fisheries, will undertake the con-

- struction of all necessary stream and lake improvements.
(g) The Forest Service will handle all planting work

mdor instructions and recommendations provided by
the Bureau of Fisheries.

(h) The Forest Service will asstae responsibility for
the adninistration and operation of management
plans and will retain fuUlauthority for the
correlation end integration of such plaits with
recreation, tnnocr production, grazing and other
usos.

Other general consideration as follows.
There will be a free excinnge of all pertinent data
and frank discussion betoen members of the
Lo bureaus.
11 questions pert'iin; to the cooparative work which

arise in th. field -ill be discussed on the ground
by the rsponsiblo representative of each bureau.
Questions of disagreement will 'cc referred to the
Washington offices of the two bureaus.

-4-
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Members of both bureaus will refrain from express-
ing in public a view oontrry to the accepted
policy or plans of the other bureau.
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.
No cooperative arrangements with States or other
agencies, involving work on the National Forests,
will be made by the Bureau of Fisheries without
first securing the approval of the Forest Service.

5. This agreement shall continue in force and effect until
terTninatft.. byvrritten notice by either bureau to the other.

Approved by the Forest Service this 1st day of March,1935,
and by the Bureau of Fisheries on the day and date first above
written.

The U. S. Bureau of Fisheries

By Frank T. Bell, Commissioner

The U. S. Forest Service

By F. A. Silôox, Forester.

C. State Conservation Departments

The administration of fish and gtuno will be carried on in
cooperation with the State Conservation bodies. Such cooperation will
involve the combined efforts of the Forest Service end the State Con-
servation Commissioner in regulating fishing, hunting and trapping
on. a sustained yield basis or of furnishing information on which laws
can be based for the attainment of this objective. 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 h-tchcries or State
rearing ponds will be made on Septonber 1st. of each year tnru the
Regional Forester to the Conservation Departments.

ihere special investigations in vildlife management are
needed and emmot be fulfilled by proper governmental agencies, it
may be possible for the Forest Service to enter into agreements with
the appropriate officers of State Universities or cello gos of the
respective states for such research, and the Forest Service may
provide men end equipment if such arrangements reccivc the sanction.
of the Forester and are not in. conflIct with other agreements
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already in effect.

III. The Place of Wildlife Developerient in National Forest Management

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

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

Classification of areas as related to other forest uses sre:

Dominate -

Areas which will govorn the supply of wildlife needed to meet
the heavy present or prospective dorand of the public where iere

may be high potential qualities for desired wildlife production.
Streams or parts of stroons with cold feeder springs and winterimg
swrips for deer, winter feeding areas for various species, refuges
for caribou,.moose etc. aro examples of dominate areas. 'n such
areas no other form of eccupancy or utilization, ;rhich impairs its
potential wildlife producing abilities, will be allowed.

Coordinate -

Areas which will govern the supply of wildlife needed to meet
a smaller demand, where the potential qualities for wildlife produc-
tion are of minor importance, and in which the use will not conflict
to en unjustifiable degree with other major uses of the Forcst so as
to entail 7-arranted sacrifices to ether economic or public interests,
but will be regarded as a major service and will be provided for in
coordination with other uses.

Subordinate -

Areas whore present of prospective wildlife is and probably
will be small or vhere wildlife potntialitios are low and where
anagement procedures for wildlife would conflict unjustifiably

with other more important functions of tno Forest or result in a
sacrifice to ether economic or public interests. Vnlldlife proced-
ure on such areas il1 not be provided for or may be entirely ignored.

IV. Priority in the Nmagenient of Species

A. Animals that are in danger of extinction will havo priori
on restrictea ranges ever all otcr ildlife rosource3

B Where t"ro species of aniirnl a of equl mporttcie c are com-
peting for the sco rano, the one having tre aost exacting life re-
qi.urcments will have preference over on with greater tolerance a
to life conditions.



G
Fish & Game, R-9

C. 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 the greatest numbers. In general, the laws
which govern priority of species vrill be on the follcwirig basis:

Total value of onirial resource rather than in-
dividual value.
Needs of local people will have priority over
tho needs of equal numbers of visitors. Social
value shall have priority over economic values.
Restocking, which concerns the use of a species
native to a particular area as against the use of
a non-native species of equal value vrill, in all

L

oases, be decided in favor of the native species.

V. Priority of Wildlife Activities in Point of Trno

Wildlife procedure is seasonal in nature. Therefore, the

following rules will be observed in determining the priority of
jobs as to tiue of operation:

Jobs that are seasonal will be given priority over all-
season jobs.
Jobs restricted to 1L'mited periods of a few days will
be given priority over all-season jobs.
Jobs depending on certain weather conditions will be given
priority over longer period jobs.
- Jobs in w-iich the succoss or failure depends on exact

daily timing or on changing animal conditions vjhich will
make the results void if done at other than a certain tino
will be given priority over all other operations.

VI. Dcvolopement of Wildlife Resources

The aim of the doveloporiont of wildlife resources on the
National Forcsts will be to produce and maintaina capital stock com-
patible with the carrying capacity of the Forest and other Forest

uses.

A. Refuges

Refuges arc areas established for tho purpose of
maintaining reservoirs of various species of wildlifo. The

prossuro from the natural increase will be suefieie'it to
cause an ovorf 1ov from the refuge, thereby furnisaing o
surplus for surrounding public hunting end fishing grounds.
Refugos for all but rigraiory waterfowl should be established

under such conditions t1'at tiey can be discottnuCd '-rion
sustained yield management ha boon ocoiaplished. ligatory

bird refuges, hoovcr, must be establis'ed as pornane t
uary areas.

3.Roering Pndsfor Trout a'ad Pondfish

Sufficient roaring ponds for trout and various pond-

-7-
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fishes should be established and constructed so as to ade-
quately stock the lakes and streams within the National Fop-
ests.

C. Juxtaposition

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

Winter Feeding

Wherever possible, the Forest Service will plant self-
sustaining perennial winter foods. Where trees, shrubs and
plar±s are not ôapable of sustaining a sufficient population
to supply the public demand for a given species, consideration
should be given to the planting of annual food patches.

Artificial feeding stations will be resorted to only
under extraordinary conditions and then r'nly thru the co-
operation and assistance of local sportsmen.

Eestocking

Stocking of native or exotic species shall be resorted
to only when the numbers of suitable game animals within an
area is inuffioiont , and only after it has been established
that the area is capable of sustaining the animals and that
they will receive adequate protection.

Diagnosis of Mortality Factors.

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

VII. Control of Volume of Wildlifo Resources

Adequate control measures must be enforced so that no species
of wildlife becomes over-abundant or unduly depleted.

Measurement of the stocking and t1-io annual ineroa-nt of
wildlife resources is mpor-tant to proper control of volume.

Rcomnondation for hunting ard fishing seasons will ho
based on the amount of tao rnnual increment, end regulated by cooper-
at:Lve agroimnts with the rectivo eat.. Conservation Departments
arid Federal Departments having jurisdiction over wildlife.

Bag and creel 1-irrits shall be determined by annual mere-
mont moasurements and regulated by cooperative agreements with the
various State and Federal wildlife agencies.

C. Cooperative hunting shall be attempted in order to deter-
mine the annual 'tako" of wildlife lxi respect to its abundance and
location, anti to educate the public to the advmsbility of a limited
license system.
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E. A linilted license system should be encouraged, to prop-
crly utilize the annual incrqmont.

Catching living wild animals will sometimes be noccssary
to alloviato over-population and to restock barren areas.

in case adequate control of wildlife on a sustained yield
basis cannot be obtained through cooperation with the roscctivo
State Depax±ients, other means must be sought.

-9-



G

Fish & Game, R-9

PIINCIPLES OF Yn:LDLIFE MANAGZMWIT

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

Wildlife production depends on avariety 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 made with a specific location in mind. There
are, however, certain fundamental steps which apply to all areas.
These steps have been outlined by R. T. King °° as follo?rs:

Inventory (Reccnnoissance)
Census
Yield

' d. Diagnosis
e. Control

An explanation of these items follo7sg

Inventory (Recinnoissazice) An inventory attempts to deter-
mine what species af animals and plants are present.
Census - The census attempts to determine the number of
animals present on a unit of area.

C. Yield - Yield or productivity 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.
Diagnosis - 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 arc examples of limiting factors.
Control - Control is the process of removing one of more
limiting fac&rs with a resulting higher ineresent of
animals for use by man.

°Aldo Leopold - Game Management 1933
R T. King, Major Consideration of a ildlfe Policy. Proceedings

Regional Wildlife Conference, 1ilvrmkee, Wisconsin., 1934.
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GENERAL ILTRUCTIONS FOR IIILDLIFE

MANAGENT PLANS

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

Regional Plans
Forest F1!ris
Unit Pious
Sub-Unit Plans

Although all ferns of wildlifo will be considered, 'writ-
ten plans will ho made for only those animals important for
fishing, hunting, trapping, education and recreation or as foods
for other animals,

Regional Plans

The regional forester will devise plans for the management
of 'wildlife resources which will sot the general objective and
policies for the region and will be based on sciontific 1cwledgo
and accurate data which will servo as a guide and standard for
work to to aceomplishdd in the Forests.

The plans will be built with the demands of the public in
mind and in harmony with the latest discoveries brought out in con-
junction wIth laud use plar.ning.

Th Regional plan will consist of a Regional Wildlife Hand-
book augmented by reports, maps atlases and statistics. The pur-
pose of these reports, atlases, etc., Will be to guide the program
along such channels as to accomplish the aiiaas set up in the ob-
jectives,

The Forest Plan

-II-

The Forest 'will be considered the working circle for wild-
life management and the work area within the Forest 'will be the
Unit.

The Unit will corsist of all contiguous areas which possess
similar physiorap1uc ard biological characteristics.

The sub-Unit will consist of each species of animal to be
managed in each Unit.

The Forest plan will be prepared on letter-size snLetS 'by
the Forest Supervisor and sent to the Regiol Forester for
approval. Approval by the Roienal Forcs+'or denotes tee adopt-
ion of the plan. Thc Supervisor will then placo the parts of t1'e
plan on maps and atls-sizc sheets 'which will be knowi as the Wild-
life Plan for the Forest.

There follows an outline end oxpi tion of the Forest Plan
Unit Plan and Sub-Unit Plan:
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1. Forest Plan
Index Maps

Resource Map
Dcvelopflmont Map

Atlas Binder 18" X 21"
1ildlifa Key (Table of Contents)
General Objectives and Policy statement
History and Present Status of Wildlife
in the Forest

L Economic Trends
Meteorological Conditions
Geological and Soil-Classification and
Conditions.
Ownership Status
Statistical Information
Boundaros of Units

2. Unit Plans
Index Maps

Resource Maps
Dovclopmont Maps

Atlas Bindor
Wildilfo Key (Table of Contents)
General Objectives and Policies
Ownership
Cover type Classification
Sttnary of Statistical Information
Roconnois sauce of Wildlife

3. Sub-Unit Plans
History and present status of each species
Importance in the Community
Life History
Specific objective and Policies

B. Su!nraary of Management Procedures and results
Determination of the Present Stcckiag
and thc annual increment.
Dotrmjnation of and recommendations of
removal offliting factors.
R000Lilondations or Utilization

F. Simznary of Goflera1 Conditions
1. Forest Plan

Index Maps
These maps will be on a sc-ile of 1/2" or 1" to the mile, and

mounted on standard wing map holders, Wildlife rosourdos and devol-
opiacn±s will be indicated by symbols given in the llildlifo legend.
Difforcut classes of ania1s will be differentiated by colors aad
different species by nwabors.

1Jni1 bettor methods arc dcve].opcd for determining true
cor4itions of stocking, general terms such as "good fishing," etc
will have to be used.

-12-.
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The maps will contain the following items:.

A. Resorce Map

L*es 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 indicat
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 huitting. One figure of legend
in each township of most heavily hunted territory.
( Indicate species of animals hunted by numbers.)
Ranges of important species of birds and rnamsfal.
If the range of an individual species occupies the
entire Forest Unit, indicate it on the map margin,
but if either the sinmer 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 map.
Refuges of all kinds - Federal, State or private-
which are already established. Include date of
establisimient. ( Legend-Maps.)
Hatcheries - Federal, State, Private (legen.)
Game r fur farms. Federal, State of Private.

B. Development Map

Areas to be restocked with fish, birds or marmals
(legend.) Show the species by number iii the upper
half of the legend. Yhen restocking is accomp-
lished plac date in lower half. ( Detailed plans.)
Proposed lake and stream improvements. Indicate
proposed improvements for the coming year. (Legend-
detailed plans.)
Completed lake and stream improvement (legend.)
Rearing or holding ponds. ( Legend-detailed plans.)
Plantings for wildlife. ( Legend-detailed plans.)
Study areas, including plots, or patterns for census
taking, demonstrations, research etc.
( Legend-detailed plans.)
Proposed refuges - Federal, State or private in, or
adjacent to Forest. (Legend-detailed plans.)
Game, fur farmb or areas urder special use p.rmits
for trapping. Feceral, State or prirate.
(Legend-detailed plans.)

Copies of A and B due in Regional Office January 15)

-13-
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C. Atlas Binder.

The aas binder will be of standard size 18tt x 5J!t The

cover will bo painted black with a 5" rod Forest Service shield
in the center, the word "Wildlife," in 2" red letters above the
shield and the Forest and Units in 2" letters below the shield.
The atlas binder in the Supervisor's office will contain the
plans for the entire forest, including tho pians for each unit
end sub-unit. All sub-divisions of this folder should be separat-
ed by manila cardboard sheets, on rhich a marginal tab indicates
the part to follow. The sub-units, or species will be arranged
in tho following groups: Fish, water-fowl, upland gane, fur
bearers, non-gone animals. The atlas binder in each Ranger
office vrill contain copies of the Unit and Sub-unit plans for the
Units and Sub-Units which fall in that Ranger District.

Wildlife Key ( Table of contents )Master Plan Fern 130 R-9
Objoetivo and policy statement - This will state the
objectives and policies for the Forest as a whole.
History and present status of wildlife for the Forost.
Under this heading will be included the past history of
wildlife on the Forest as f as as it con be ascertained
and the present status statod in gcneral terms.

D, Economic Trends - Under this iten should be given the
economic developoinont of area included in the Forest
from as far back as it is known, as well as a statement
of the conditions as to th& how the peoplo make a liv-
ing at the present time and an indication as to what the
trends for the future are.

S. Meteorological data will be 1rgely in the form of tab-
les of averages, together with graphs. The data will
be obtained from standard local weatier bureau stations.

Meteorological data (Sheet A, Regional 0'fice.)
The items needed for this classification are
given by charts showing the items by months for
the year 1931 to the present time, with space
for the data to be fillod in until 1944. The
following items will be shown:
Temperature - Average monthly - graph

Monthly extremes - graph
Relative Hoidity -Avorago

by months.
Sunshine

percent possible by months.
average percent possible.

(All of the above on one sheet of 18" x 21" cross sootion
paper.)

b. Meteorological Data ( Sh.ot B. Regional Office.)
Statistics by months for:

Precip.taticn Average, Greatest, least.
Snovrf all Average, Greatest, least
Snowfall - Ave rago on ground 15th -nd

end of r'onth.

Frost data - Last in Sprin
-14-
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Frost dr.ta - First in fall.
Forest Fire data - Dates of last in spring
Forest Fire data - Dates of last in fall

F. GeoloCical end Soil Classification and Conditions.

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

opography - General statement of the topographical
conditions f the area.

a. Watershed - A general statement of the drainago con-
dition and watersheds.

1. Soil - If a soil map is availablo in other branches
of the Forcst Service, refer to it. Soil inforrnat-
ion can be obtained from the U. S. Geological Survey,
the U. S. Department of Agriculture, State Agricultural
Experiment Stations and State Departments of Conser-
vation.

G. Ownership Status:

If ownership maps are available in other divisions of
the Forest Service, they should notbo repeated hero,
but should be indicated as available.

H. Statistical information will consist of sulrirriary sheets C- Fish
and Game Form 128 R-9 Sheets 1-7. Current statistics will
be posted monthly and seasonal statistics will be posted as
soon as the reports are received.

I. Unit name and boundary:

If all of the area of a Forest is similar in physiographic
and biological features, there will be but one unit for the
entire forest. If there are differences, however, in the
physiography and the biology of different parts of the for-
ests, those parts become the units. Each unit will be given
a mmio and the boundaries vrill be designated.

2. Unit Plans

Index Maps

the forest .n-These pinns will be for only that part o
cluded in the unit to be iutnAged.

Resource map ( Soc Forest Plan. cpoat only for
rangcr's copy of ,r-tt plans.
Developonont Maps ( Soc Forest Plan. Repeat only for
rongorts copy.
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Atlas Binder

Wildlife Key ( Soc Forest Plan)
Objective & Policy - Specific for a particular unit.
Cover typo classification - This should consist cC a
gor.eral statement of th3 cover types, ronoral inter-
spursion of typos an effects of cultural worlç on tq

cover. Th best cover nap available should be used.
If cover maps are available in axother branch of tile
Forest Service it need be only roferred.to hoie.

Fill in graphical cover shout 0 Fish& Grmo Form
137R-9

Sziary of Statistical Infcr:aation ( See Forest Plane
kept in rangdr! office for all units entiroly :th1n
or partially within the ranger district.
0tnership - See Fc.rost Plan
Rcconnoissanco of ttildlife - Soc RciQnc'J. Of'ico Re-
connoissance Fern G. Fish & Gene 66 R-9 and G. Fish &
Gaae form 100 R-9. The General Reconnoisance Shoot
should be filled in yearly for fish and waterfo-:rl. For

other groups fill in only for tho year inaugurated.

3. Sub-Unit Plans:

For convonionco in keeping records, the sub-units should
be arranged in the foflowing groups: Fish, waterfowl, up-
land ganc, fur bearers, non-gene species. Indicate these sub-

divisions on the atlas by use of marginal tabs.
The sub-nrit Or. different spocics should bo handled as
foilca's:

A. History and present status of each specios..

1.. History - The history should include the 1ov.
facts about the fluctuations in nbars of the
species and any other facts about it that con
be ascertained. 0lc residents will- probably be
the best sources from which this information
can be dra.n.

2. Present Status will describe the place the species
holds as to ninibors and importance at the present
time. - -

Im ortance in t-o cc raurty - Undoi laus tccd1n: both
economic ard scia1 aspts of tr specacs sou1d be
discussed. ny conflicts of twuht by various grcups
such as turists or local hurt.rs s1wuld b. gi'ei hero.
Life History - This life history si'uld be iced in
nature and include corsronts on health and vigor of
the anuaals, the rcscnt sex ratio ,. noting sesons
migration habits, sparning season, etc., This racterial
on. life history should b. assembled in t}'o files and
transferred to tl'o shc.t on Life History, G Fish &
ono Form. 143 R-9, as it is siriarizod.

I',-
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Specific Objective end Policy - The objective
statement will be a brief sinriery of what yield
should be expected when the area is fully stocked.
The pclic statement will state whether a maxim
stocking of the area is desired and what is con-
siderod the highest use for the species. Any other
special handling of tho species should be considered
hero.

Sumw.ry of Mana;omint Procedures end Results.

1. Dot iinaion of present stocking and the Annual
Incramcnt.
The dotomination cf the nunber of animals pre-
sent is arrived at by the taking of a census.
Census methds have been determined for many of
our gene animals. Through the use of various
combinations of methods already developod and of
others to be developed, it will be possible to
dote mine the annual Inc roment of each of our
geno animals. Ylith some species, as the ruffod
grouso, a scrio of censuses will be necessary
to determine the shootablo surplus.
a. Determination of present stocking - In all cases,

an attempt should be made o determine the nun-
her of animals now presents This determination
may be a statement of the nunbor of animals
as very elundent, comeon of rare; it may be on
estimate of mrnbors based on a sample, or it
nay be the actual number of animals present.
Th'; last figure is the most desirable, but
probably imp.ssiblo to got in all but a fcvt
Cases.

Anros per animals, end anirvils per section
will be used with the upland animals. Very
abundant, conirou end rare will be used with the
nom-gmte anin.-ls.

Fish abtdanco will be dosignatcd as pounds
per acre, or as go-d or poor fishing.

b, The annual increment - T'c annual increment
will be that part of the total stock after the
original numbers and the natural losses are sub-
tr-ctou. Finong this inolves 1cicn.rg the orig-
inal stock ( spring or fall stock ) as well as
th munbors of all losses including wounding
lassos aid other mort'lity.

ctually, only the± part of the reproducti-ro
can be used for cheating above tn..

numbers thr± ore lost by raural
to +ho nrthcrs that cue roodcd to car' rugh
the winr It 'aa tko sovca1 ycais to deter-
mane tha ,irua1 increment, as the losses from
nroi causes will vary with the weather tnd
the conditions of food and cover.

17-
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"Hunting or fishing 4ake" nay be determined on
the entire area under inanagexacnt, or on samples which
are representative of the entire area. " Other mor-
t.lity " may be determined by direct methods, as an
actual count of the losses on. the entire area or on
samples, or by subtracting the"hunting takot' pius the
spring census from the fall census.

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

2. Dotermination of and removal of limiting factors -

The determination of factors which limit animal
production may be quite obvious, as the lack of a
sufficient quantity of food or the lack of escape
cover. Limiting factors may, however, be some moon-
spicuous items as the lack of sufficient open soil for
grit or the absence of a single plant species that
would cerry the animal oi-er a critical period.

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

a. Intersporsion of types - the degree to which
tho cover types are intermingles on a game range.

b. Juxtaposition - the degree to which these types
can he utilized, depending on the cruising radius
of the species.

c. Food requirements
Present needs of the species and the degree
to which the range is utilized.
Future needs, based on estimates of future
populations.

d. Cover limitations - Effect of planting, cultural
treanent and logging on food and cover.

e. Losses
Predatory
Diseases
Winter killing
Accidents
Cyclic Fluctuations

Illcgal. utilization
Legal over-utilizat ion

The reeomrnondatins for the removal of limiting factors
should consider all of the items listed under limiting
factors. resiie of la violations, convictions end reecri-
mendations icr improvement of law euforcement siould be
incLide 1.
Rocc eadttio-is for rcfugos sh'ula Ot included.

3. Rocom'endati#ns for Utilization. - The kind of utiliz"ticn
sheuld be determined by the groatest good to tI'e
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grca-Lst numbers. The various kinds of utilization
include:

a. Recreational, educational or aesthetic.
b, Hunting, fishing or trapping.

Recreational, educational or aesthetic use may decrease
the breding potential of a shy species like,mooso, end
rocomeondations for its usc sh,uld consider those fzi.ctors.
The observational use of species like door should be recora-
mar,dod only to the p2int whore the forest ccor is not
dcnacod. Specific directions fcr this kind of use should
include the dosiguntion of the place whore observations can
be roade to advantage, en the typo 02 structures, as blinds
etc., needed whereby such observations can be made.

Huntin:, fishing and trapping should include the amounts
or numbers of each sex, if tiessiblo, end the ao classes
which should be romovod, The method of removal should
also be recorseendod.

Where the producing power of various areas differ with-
in a unit, the amount of utilization should consider these
differences, and rocorsiicnd accordinly. Trapping areas
should be designated by areas suitable for one trapper.

(F,- Sroaary of General Conditions:

Pertinent information as to the general conditions of the
specios will be brought together on Surmary of Managoacnt G. Fish
end Gene Form 142 R-9,

Statistical Material

The statistical material will consist of field forms end
sttiaary forms. This material will furnish the data to fill in the
surtaary shoots and will be used to detorriino the amount of utili-
zation as well as rccormendatjons for removal of limiting factors.
The shoots should be filled out according to the following direct-
ions:

The tnrival Wildlife Report G Fish & cmc Form 128 R-9
consists of seven shcots of material end a job list
Master Plan Form 131 R-9. These heots should ronain
permanently in the Forest Plan and Unit Plans in the
Wildlife tlas in both the Suprvisors and RanccrTs
oficc. The some forms will be usod for sevral years
or as long "s sp-'co por-its. Th Super-isor viii place
a sot of forms in a bin.aor hioh will be used to tr msfer
the data from c-oh Rancor dtriot to the SupLrvlaor's
office, Thr Supervisor will brim- the data tog.t1or in
tho Forest Plan end will send a ccpp of t Statistics
for the ForLst together with cxpinatory material on the
wildlife condition in his forest to the Regional Office
previous to January 15 of each year

G Fish & Gone - Files
Fish

Rcfurcs for Fish
Stream end lake survey by streams

-9- -
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Trout roaring ponds
Roaring ponds for pondfishes
Restocking requests
Restocking of waters
Stream InprovoLlent
Lake Inprovomont
Dams
Total number of fisherman
Life History notes

Waterfowl

Refuges
Food and Covcr Resources
Food and. Cover Plantings
Census Rocerds (Nest Records, etc.)
Mortality
Total ntibor of Hunters.

7, Predatory animal control
Utilization - actual end recommended
Life istory data

UlrncI Gene

Refuges
Food and cover resources
Food and cover mprovomonts
Census records (nests, etc.)
Mortality
Total numLcr of Hunters
Predatory animal control
Utilization - actual and recoronond.Ld

Lifo history data

Fur bearers

Same as upland game except No. 6 which should be
Total number of Trappers.

Non-game a'imals

Sane as upland gene, excct omit No. 6

Law Hnforcemont end. State Cooperation

Open season end legitimate bag limits

Foes - Fedoral, State of Special
Warden Service, State or Federal, Ro:u1ar or Spccial
Violation - Cases
Conviction - Cases
Cooperation with State end Federal frcncies
Trrsfer of Statistics

Maps .& Detail Drawings

-f '-ri"us rro300ts of th unt plans will ec cm the
OSJS of fou: inc1es t the nile, ird as fa as possb1e taken

ofT t'e tovmsip Iaps of t'is size. D tails, suen as ccmt urs,
substrata or sprria.i dttails of constriction or location saould
c ivov for ech project of 1-}-. plan.

-20-
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Drawings will be mado according to the scale suggested in

tho Conventional Signs Locnd Pamphlet.

1]. data which involves locations of work or structures must

be sho'm on maps in the sub-wiit plans of the spocios involved.

-21-
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November 15

December 15

December 31

No due Date

No Due Date

Sixmiary f Census and Htmting
of game birds. Huffed Grouse,
Sharptail and Pinnted Grouse,
Quail, Pheasant and i7oodcock.
Usa G.Fish and Grme 11]. for all. 111 R-9

Smary for Deor Hunting Report 91 R

Items 21 to 24 inclusive 128 R

Stream and Lake Survey 81 R-9

Prcposcd Dam Sites

Note corrections en Form 126 R-9, Shoot 1:
Change "Patrol Imvntory" to "Fall Census"
Change 6 - "Uiles per Hour" to "Total".
Chaiigc "T1ao of Patrol" to "TImO of Census

9- Month. 10-Date.

the following corrc
R-9:
25 - Chance "Spring

Item 26 -Change

CALENDAR OF REPORTS - G FISH AD GA1!E

Du Date

January 2 Reconnoissance of Waterfowl 100 R-9

January 15 Annual Wildlife Ieport 125 R-9

January 15 Summary of Wildlife Conditiozia
(written material to accompany
G Fish & Game 128 R-9)

May 1 Items 67-'79-91-l03-115-127-127a 128 R-9
(127a- 3harptail)

June 1 Items 27 to 29 128 R-9

July 1 Duck Food Requirements Report 98 R-9

August 1 Items 66-78-90-l02-114-126-126a 128 R-9
(126a - Sharptail)

September 1 Requests for Fish from "Federal 140 R-9
Hatcheries"

November 10 Deer Census 183 R-9
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Winter

Surnrie r

Fur bearers

Study or Census Area

1' "' Upland
L .)

'-.-'--. Rotec o' Travol

Ro'u:cs
Proposed oiplted
r" "P Str'anr'-rr..,.

LI;]
Status of Refuges

F- Federal
5- State
F- Private

H.tchcrics

Federal

State
Rearing

Various Species

Othor Operi.tions

Dan

Be aver

aterfvrl

GCF Plantings for wildlife

Cultural Operation
for wildlife

Plce whrc seods of
plants can be collec-
ted.
Plantings of An5.rnals

Sctien li
idth of ctrcsn

Dupth of strean

Int2rnittont
tro an

a acre

LLGID FC

Color Desnntions

:ILflLIF

Color Designri;ionPencil

Fish
'7aterforrl

Red
Blue

(321)
(320)

Dixon'c Sect
tt U

Lnke Red
Gky Blue

Fur bearers Brown (3.±3 U U i ro
Upland raannals Green (354) U U Lht Green
Upland birds Orange (324) II Or ange

Gazae Ranges P oms

Lke Streans, La:cs end Marshes
1-11-111-17- Clcsscs f Lakcs

- B - C - Clazes of trcms



G
Fish & Gemo, R-9

_; --

Proposed Streem

z-. improvement
(rod)

rod line

Completed Strcsin
improvement

(rod)

-rod line

Froposed lako
iniprovcrricnt

Completed lake
improvement

Good Fishing

(red)

Timber lino
boundary

Dine in hollow trees

All othir dens or
houss(uso xuobcrs
to indicate species)

-25w

Salt Lick

Dusting Spot

&bter Slido

Bird Houso

Surveys

- Lre end Lake
Food and Cover
Upland Game

'Jater forl RccoimoisSanco

Fur Bearer
Non-Game

Improvements

Cultural Operation
(Cover Planting
(Food Planting
Dusting Spot
Stream Improvement
Lake Improvcmont

Utilization

G -S L.

G-F C.
G-U.G.
GTW.

G ..F . B.

G-.II. G.

G-.SI

G-CF

G -D

G-S I

G-LI

Aspen site
boundary

Miscellaneous Symbols

Beaver house(brown)

HBH
TTT
FFF
G.H
G.F
C.s

Heavy Hunting
Heavy Trapping
Heavy Fishing
Good Hunting
Good Fishing
ChccHng Station.
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--U

-I-

--- -

Railroad

Abandoned Railroad

Telephone line

Telephone line
along road

Telephone line
along trail

Transmission line

Hunters' or Trappers'
Cabin

Abandoned House

School House

Sawmill

Log Landing

Lookout Tewer

I &ce

Hill

Pronounced Ridge

tottle Hole

Rock Ledge

6-

---- Over-under Deflector

"Y" Deflector

A "A" Deflector

1 ttTt Deflector

- Digging Log

'/'//, Bank Cover

Triangle Cover

Bend Cover

Square Cover

ATepee Cover

Log Cabin Cover

Brush Shelter

W Established Weed Bed

}D Plant Cover

o Dig out Spring ard
Tile

Blast out Side
Rock for Material

Standard Topographic Symbols Stream Improvement Symbols

Road - hard surface 1 - Rock Pars

2 - Log Dam
Road fair 3 - Hevitt Dam-

4 - Side De-
Road - dirt flector or

Wing Dam
Trail
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Wherever it is necessary to indicate the presence of a

-27

species, or group of species, or an operation for a particular
group of animals, such species should be indicated by nuthers
as listed below:

91 Ruffed. Grouse 26. Fisher
10. Sharp-tailed Grouse 27. Otter
11. Pjmiated Grouse 28. Marten
12. Canada Spruce Hen 29. Raccoon
13. Wild Turkey 30. Opo S S 1

14. Bobwhite Quail 31. Rd Fox
14a. Woodcock 32. Gray Fox
15. Waterfowl 33. vrolf

15a. Mallard 34. Coyote
15b. Black Duck 35. Bobcat or Bay Lynx
iSo. G adwell 35a. Canada Lynx
l5d. Widgeon 35b. Badger
l5e. Pintail 36. Snowshoe Hare
1Sf. Green-winged Teal 37. Cottontail Rabbit
15g. Blue-winged Teal 38. Jack Rabbit
15h. Shoveller 39. Gray Squirrel
151. Wood Duck 40. Fox Squirrel
l5j. Redhead 40 a. Red Squirrel
15k. Ringne ck 41. Brook Trout
151. Canvasback 42. Brovin Trout
l5m. Greater Scaup 43. Rainbow Trout
1 5n. Lesser Scaup 44. Lake Trout
l5o. Golden-eye 45. Whitefish
15p. Bufflehead 46. Muska 1 lunge
15q. Old Squaw 47. Northern Pike
15r. Ruddy Duck 48. Smallaouthod Bass
15s. Hooded Mergenser 49. Lcrgeouthod Bass
l5t. .Ainoricnn Mergcnsor 50. 7all-oyod Pike
1 5u. Red-breasted Merganser 51. Swifi sh
l5v. Coot 52. Cr apple
15w. Canada Goose 53. Shad
15x. Snow Goose 54. White Bass
l5y. Swan 55. Perch

16. Ring-necked Pheasant 56. Bullheads
17. Hungarian Partridge 57. Channel Cat
18. Deer 58. Mud Cat
19. Moose 59. Spottailcd Minnow
20. Elk 60. Chub
21. Boar 61. Shiner
22. Beaver 62. Gormcn Carp
23. Muskrat 63. Mud Minnow
24. Mink 64. Comnon Sucker
25. Weasel 65. Black Sucker

66. Red Horse
67. Buff alô
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COLLECTION MID PRESERVATION OF PLANT, ANIMAL AND

PATHOLOGIcL'L SPECIMENS0

PLANTS

Plants not ccinon1y recognizod by forestors should be collocted,
preserved and identified. Such materials are useful in learning to
recognize the plants that furnish food for animal life. A11 parts of
the plant may be preserved, but in different ways. The stem, flowers
and leaves uro dried and preserved in this fornu Water plants or
fruits nay be proserved in a forxnalin solution, and seeds are usually
preserved drr.

Gonoraj. Directions

All plants which are thought to be of value to wildlife
should be collected. Each specimen should be accompanied by en
identification tag on which is given a number, a date, the lo-
cation and name of the collector. A number should be used to
identify any notes of particular interest about the specimen.
All of the above items should be executed as the specimen is
collected.

Colloction of Plants

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

After buing collected, plants should be placed between
several (5 to 10) sheets of ordinary newspaper. The newspaper
acts as a blotter and helps to remove the water from the plant.
Tho bundle of papers with specimens in place should be placed
between specimen frames and the frames tied together so that the
blotters (papers) are in close contact with the plants. The
frames should be 12t1 X l7? in size. Large plants may be bent in-
to a V shape.

All excopt an inner fold of paper should be replaced
twice a day by new dry papors for the first Lo days, and once a
day for a week after this, or until the specimen is thoroughly
dry. From tho drying sheets the specimen. should be attached by
adhesive tape to specimen shoots or a specimen book. The gonus
and specios together with the number, data collected, location
from where it cazao and the collector's name should be given on
the speckian shoot.

Mounting Specimen

Pulpy fruits end specimens of aquatic plants should be pre-
served wet in a fornalin solution, ( Ordinary formalin is a 40%
solution.) GMss jars with a large mouth should be used. Place
the specimens in a 2% to $ solution of forxaalin for several
days and then in a 5% solution. A teaspoon of sugar adder to each
jar will help to hold the natral color of the specimen.

-.28-
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ANIMALS

4. Seeds.

Colloctions of scads used as bird and ncinal foods should be
placed in small wide-nouthed vials°. Those vials should bo labeled
with the genorli and specific namo and the locality whore collected.

Preservation of Lnimal SpocLions.

Snail. brds fish or nimiai which arc killed or found dead
should be pronorly labeled, packed for shipment end sent to a
pathologist00. Place the animal in a caid board -container, such as
an ice croon box and then place this in a larger container in which
ice end saw dust is present. If a nesrial has just recently died,
a sack mario of a double layer of choose cloth should be tied se-
curely around the body before the enimal cools off. in order to
catch octo-parasitos. A tag showing the number, date, locality
whore collected end the n:n of the collector should be placed
with the specimen. Mark "perishablo" on all boxes end ship by ex-press

Collections of fish may be riado in a lO formalin solut-
ion for identification purposes in the forests.

Tissue fo Bacterial and Parasitic Lralysis

Tisouo such as lung, spleen, liver or other gland tissue orentrails of nima1s which arc to be exomined for micro organism,or orasitos, STLOU1d cc placed in cr'oard containers s ich s ice
croon boxes or wrapped in wax ppor and t-icn placed in a larger
container which should contain a mixture of leo end 5fLT1U5t. Thispackage should be labeled " perishable" and sent by express to a
pathologist.

Preservation of Viscera of Animals

Under ordinary conditions the viscera of nina1s should beexamined while fresh. The alimentary tract should bo split openand the contents carefully examinod for lesions,od contents endparasites. Parasitic worms should be iashod in yarn water and pre-
served in LaVdCTSky?S solution. Fifty perceflt grain alcohol or
over wood alcohol can be used if tile solution 'ientioned above is
not available. Each vial shouL' co carefully labeled with a. mum-ber, date, location and n'no of collector.

Preservation of tonach Contents

Matxcu'ls - Tne storaecns of z animals found dead or killed,
such as prelators etc., should be cavca for analysis. C-rnivor
stom-chs should be tiod in a sack cf ohoosecloth, properly laoolod,
end placed in a wo quart can of lO Lornalin or in L'vdowsl-y'ssoltticn. The. to-s of aniials like rabbits or eor or wood-
ehusl-s -u.ot be rid difforently. 1ith doer, oith a portion. of
the stomach conteng should be srred. A slice cu im the shape ofo See Sheet No. 31

00 See Sheet No. 32
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a wedge should bs taken from a large stomach so as'to give a re-

presentative sample of the contents of the stomaôh. This should he

thoroughly dMed on absorbent paper ci' newspaper, properly labeled and

sent to a laboratory for analysis, or placed in a closed con, 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 con be spread out

ad dried, or the entire crop and gizzard con be placed in.a chese-

cloth sack and preserved in Lavdowsky's solution in a glass jar.

Fish - Place fish stomachs in a ten percent solution of

formalin. Place only one stomach in a jar and label correctly

according to species, and also where, when, end time specimen was

taken. If large jars are used, many fish stomachs fliay be kept in

the same jar, provided they are tied in separate cheesecloth sacks

and labeled.

Preservation of Hawk and Owl Pellets or Feces

Bird pellets or feces from birds or mammals should be thor-
oughly dried and placed in envel3pes or glass containers after being

properly labeled.

Ticks, Fleas and Insects

Small rn5ils like ticks end fleas should be placed in either
50% grain alcohol or Lavdowsky's solution in sianll glass vials tight-

ly stopped. Large parasitic worms can also be preserved by this

some method. Insects should be killed by being placed in a cyanide
bottle, end then con he Vreserved as described above or placed in
insect boxes by sticking an insect pin through one side of the 2lorax.
As the skeleton is on the outside in insects, the creature is perfectly

pres'rved. and will keep its shape if it is thoroughly dried and pro-
tected by moths.

SOLUTIONS AND CONTAINERS

Making Solutions

In diluting a solution of 1ovn percent to a lower percent,
place as many units of' the solrtion in the container as you wish the
final solution to be in percent, end fill the container to the point
of tue original strength witn distilled water. Thuz, if a io/ solu-

tion is to be made of a 40% forxnalin sohtion, place 10 units in a
graduted cylinder and fill the cylinder to 40 units tith di'tilled
water.

Lavdowsky's Solution

This is a xnixthre of grain alcohol, actic acid, formalin and
distilled H20 in. the following proportions:

Gr Alcohol 95% 55 ports Formulin(commcrcial) 5 parts
Glacial Acetic Acid 2 parts Distilled. (or soft) 40 parts

water

-30-
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Containers for specimens.

Various sized containers
These specimensspecimens. nay

EZ Seal 2 qt. jars.

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

t label should be placed on each container on which is
placed the following information:

/
No.
Common
Name
Scientific
Name

P3ace Collected

Collector

/

card file of 3 X 5 library cards should be kept for the
collection. There should be one card for each specimen and each
card should. carry the same information, as is given on the specimen
label.

Identification of Parasites and Diagnosis of Pathological Specimens.

Parasites such es ticks, fleas, bot fly larva' screw worms, dtc.
will be identified by the U. S. Bureau of Entomology 'pd plant Quai-
antine. Vials and containers for sending in 'mall specimens can be
furnished by the R gional Office.

Specimens of praites should be placed in containers as dir-
ectod, and sent to Dr. F. C. Bishopp, Bureau of Entornoloy and Plant
Quarantine, ashinton, D. C. Report all shipments and results to
the Regional Office.

thlogical specimens should be sent as directed on the
follcving sheet:

are needed for different types of
be classified as follows:

Date

Type of Specimen Container

1. Dry seeds and nuts Screw cap glass vials
Vials 60 X 16 nail

2. Wet specimens,pulpy fruits Round glass specimen jars.
acquatic plants Height 4 5/8"X 1 7/8"

3. Animal speoiniens,as parasitic Round glass specimen jars
worms and diseased tissue Vials 60 X 16 imu

4. Stomach contents Standard fruit jars
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Forin#66, R-9

FISH, G!ME AiD FOOD

RECON1OISSANCE

The purpose of this Reconnoissanco is tc

determine the presence and relative abundance

of various forms of Inima1 Life and their

Foods in this ReCion.

The information obtained vil1 be used as a

guide in the administration of Fish and

Game Activities.

It is desired that Forest Service officers,

E.C.W. workers, local sportamen and other

people intorceted in Wild Life fill in the

sheets and send then to the Regional Forester,

U. 3. Forest Servico, Milwaukee, Wiscor.sin.
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Fish & Game, R-9
FISH, G;ME AND FOOD REco1moISANCE

Forest 1-2 Ranger District

Day 4-5Month 6 Year 7 Serial No. 8

Fill in the blanks above. This survey sheet is to determine the
abundance and importance of the several animal species on each Forest Unit.

INSTRUCTIONS FOR FILLING OUT BLANKS:
Fill out all blanks above instructions except serial number.
Chec1 Vthe animals that you Imow to be present, Do not guess
Check whether animals present are very abundant, coLsaon or raro.

°Givo basis of your estimate
Under Value chock species that arc of the highest value for Hunting,
Fur or Recreation, of Secondary value, or unimportant.

Relative

Cottontail Rabbit
Jack Rabbit
Gray Squirrel
Fox Squirrel :

40a Red Squirrel
Brook Trout
Brovn Trout
Rainbow Trout
Lake Trout
Is your Estimate based on hunting, presence on roads, etc.

-34-

Very :

Species :Present:Abundant:Colw!ion: Rare

Value of Species
:Very:Secon-:Unin- :

:High: dary :portant:
9 Ruffed Grouse : : :

10. Sharp-tailed Grouse : :

11. Pinnated Grouse : : z

12. Cnada Spruce Hen : : :

13. Wild Turkey : :

14. Bobwhite Quail : :

14a Woodcock : : : :

15, Waterfowl : :

16. Ring-necked Pheasant : : :

17. Hungarian Partridge : : :

18. Deer : :

19. Moose : :

20. Elk : :

Bear : : :

22. Beaver : : :

23. Muskrat. : : : :

24.Mink : : :

25. Weasel : : :

26. Fisher : :

27. Otter :

28. Marten : : :

29. Raccoon : :

30. Opossum : : : : :

31. Rod Fox : : :

32. Gray Fox : : : : :

33.Wolf : : :

34.Coyote :

35. Bobcat of Lynx : : : :

35a Canada Lynx :

35b Badger : : : :

36. Snowshoe Hare : : : :
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Species :Present

White Fish
MusUunge
Northern Pike

4
Small-mouthed Bass
Large-mouthed Bass
Wall-Eyed Pike
Paru Fish-Croppes,
Bluegills & Sunfish
Catfish,,Bullheads

FOODS FOR A1TIMALS

Instructions for Filling out Blamks:
Check .' the plants listed that you laiow to be
Indicate by check . whether these Food Plants
coiariLOfl or rare.

Clovers
Wheat
Barley
Oats
Corn
Buckwheat
Aspen

6. Willows
Dogwoods
Poplar
Birch
Elm

Sumac (Poison)
Sumac (Staghorn)
Berry Bushes All kind
Beochnuts

6. Walnuts
Hickory Nuts
Acorns

Z2. Cedars
Maples
Wild Rice

Rag Weed
Smart Weed

Very
Abundant: Common: Rare

Pond Lillies
Wild Celery
Duck Potato
Pond Weeds

-35-

Relative
Value of Species

:Very Secon-: Uniin-

:High: dary :portant

present. Do not gtess
are very abundant,

Form L66, R-9

(signature)

(Official Title)(if any)

Ad.dress:

.3
0

Street City State

Species :Present : Very bundat :Coirmion Rare
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Forest

Species

154. Mallard
Black duck
Gadwall
Widgeon
Pint5i1
Green-winged teal
Blue-winged teal
Shoveller

151. Wood duck
Redhead
Ringneck

151. Canvasback
Greater Scaup
Lesser Scaup
Golden-eye
Bufflehead

15q.Old Squaw
duck

Hooded Merganser
I\meric an Merganser

Red-breasted Merg.
Coot
Canada Goose
Snow Goose
Swan

Dato

REC0NNISSANCE OF WATERFOTL

Breeding Migrant
Abundant jCorm-non Rare None Abundant Coimaon Rare None

Recorder

NOTB Check each species twice - once if a breeder or not, and once ii a
migrant or not. Due Januy 2 each year.
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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 permanent sanctuary areas. Manimals, such as moose
and 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 control. .Then 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 be no further need for refuges.

The purpose of a refuge is to maintain a reservoir of wildlife
from vhich the pressure from the natural increase will be suffic-
ient to cause an overflow beyond the limits of the refuge, thereby
furnishing a surplus for the surrounding public hunting or fishing
grounds. This increase will be greater if refuge areas are improved
in tho way of food, water and cover conditions. Refuges must be
protected from all disturbances, including guns, traps,. snares, nets,
fishing, motor or other boats, picnicking or hiking groups and the
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 Establishment

Refuges are of two kinds:
Federal Refuges
State Refuges

Federal refuges can be established in National Forests as
directed under "Waterfowl Refuges," also "National Gie RDfugos."
See National Forest Manual.

State refuges can be established under state law, through the
cooperation of the State Conservation Departments, and the Regional
Office.

It is understood that refuges established for one species of
animals may also moot the requirements for several other spcios.
Thus a refuge for door vdll also be a refuge for grouse, quail, turkey,
rabbits and many other kinds of wildlife.

The selection of sites for the establis1uioit of
consider the following items

Size and distance apart,
Surrounding public shooting grounds.
Sti.tus of ovinership of the surrounding 1ndE
Change of status of the refuge
Boundary lines
Predatory animal control.

ofuges should
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Size of Refuges

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

Animals Area in Acres Distance Apart
1000) in Miles

Waterfowl 200 and up 50 - 100
Moose 25M - 75M
Deer 2M - 8M 12-25
Turkey 2M - SM 12-25
Quail l/2A - 1OA 1/2 mile- 2

Cottontail 1/2A - bA 1/2 mile- 2

Public Shooting Grounds

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

Status of Ownership

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

Change of Status

Provision should 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 cam be continued longer if necessary.

Boundary Lines

Boundary lines around reeugos should be marked so it is easy to
distinguish the refuge from adjoining area. ROads, abandoned railroad
grades, and other established landmarks should be used. rrhen. possible.
A line sho lid be cleared aroind a refuge the width of a truck trail
fire line (twenty four fet). There stch a line pessos through l-trge
timber, the brush only should be ou, Ic aving the merchantable trees
standing. Refuse lines siould follow around the edge of cta1 swamp
aro.s where possible and n.thout too muc1i additional mileage, rather
than cut through them. This procedure can only be followed, hovrevcr,
where small points of swanp extend out of the contemplated refuge
area.

The refuge boundary line should be kept clear of weeds, shrub
ar1 tree reprothction Ly annuni maintenance The entire refuge
should be surroundd by a No. 9 smooth wire hung to tre S or posts
about four feet above the ground. State refuge signs should be
placed at intcrv.ls of 150 feet, six feet from the ground.
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Where it is possible, all roads leading into a refuge should
be under control. All hinan 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 ninial Control" and "Refuges for Water-
fowl." Every effort should be madeto control trespass and illegal
hunting and trapping on refuge areas.

Predatory Control in Refuges

So many animals have been killed in the name of predatory
animal control that this activity should not be carried on except
in special oases, and then only in cooperation with the R. 0. In cases
where control of a specific group of animals, like the timber wolf or
coyote, is desired, the Biological Survey-will be asked to carry on
the operation, 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 lan, in which case they
will be removed in cooperation with the Conservation Departments.

Factors that apply to refuges for specific animals and not for
refuges in general will be discussed under the directions for the
frmnagement of each species.

Fish Refuges

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

Refuges are necessary in lakes only under special conditions.
Often it is advisable to protect bass spawaing grounds, and to pro-
tect runs of smelt, etc. Such areas can be adequately surveyed and
staked out and posted with state refuge signs.

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

Only under special conditions is it advisable to close a por-
tion of a large stream, In all oases should an andcavor be made to
confine tho take to the production,and so only when there is &
failure to manage in this way will it be advisable to close off sect-
ions of rivers to inzr.aso the capital stock.

On one famous Canadian brook trout stream, only flj fishing is
allowed, and the fishermen may take only one legal fish per day-.
Such a river is a sportsman's stream, and under this method of ang-
hug has prodc excellent fishing for a ni.abor of years. Such an
attempt might be tried on several Ntionnl Forest streovc Wherever
the Forest Service owas an entire tro.it stream, such management may
be comparatively easy.
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FISH MANAGEI'IENT 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 arrive at this objective and to properly manae our lakes
and streams, it is necessary to have a thorough imowledge of their
types and the conditions found in these typos. 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 examinOr to determine what sites are
most favorable to each species of herb, shrub and tree.

Our fish and fish foods, just as the terrestrial plants and
animals, have site preferences. Some prefer cold, deep, rocky lakes;
others the shallow, warm lakes. Some require cold, swift-f lowing
brooks, and yet others prefer wide, slowly-moving rivers. The

species of fish differ in their site preferences immensely.

It will be necessary, therefore, to determine what aquatic
sites our different waters represent. We already Imow 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.

There are four classes of lakes and three classes of strcams
commonly racognized by the liologist. They are merely individual
stepping stones among myriads of ctl'ers, and arc used only as a guide
or an orientation for further discussions and research. A brief
description of these lake and stream classes is given under the
instructions for the stream and lake survey.

Steps in Fish Management

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

1. Survey

a. Classification of the waters
Species of fish present
itc preferences e'iubited by tne

Yield - Hou much fish life can the waters now
produce?

5. Diagnosis - that is lacking for optisiuri

develotyment of the fish?
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4. Control - !hat can be done to improve conditions?

Some of the inventory is rather easily obtained, but only a
keen observer is capable of determining the yield of a certain body
of water, what is wrong with it, and what can be done to improve it.
A thorough Imowledge of the plants and animals present and their
environmental relationships with each other will permit the trained
observer to analyze conditions correctly. 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 coniniunities is difficult to alter.

Survey

This entails a list of all the waters on our Forest by name,
classification and location and the species f 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
samples1 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 various bodies of water in our forests.

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

Name of body of water.
Location by forest, district, town and range.
Classification - whether Class I, II, III, IV

lake or Class A, B, C stream.
Vegetation - whether abundant, common, rare

and by species.
Cover - whether logs, brush, overhan.ng vegeta-

tion is present. Use abundant, common and rare.
Species of fish prescnt.
Temperature - at various depths.
Oxygen - at various depths.
pH tests - at various depths.
Bcttoni characteristics of lakes aria streams.
Lrdge samples - list spcc1es found - tLke sam

at various depths.
12 Plankton samples - list species present

at various depths.

los
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A thorough understanding of -theoe points will permit the
formulation of workable plans, and the greatest efforts toward im-
provement will then be oxpondod where they are most needed.
Fluctuations and variations can be determined by similar studies
erich decade, so that we will eventually ]movr what each stream and
lake is capable of prducing.

Each ranger should be held responsible f the collection
of survey data on his own district, much of which can be readily
obtained from local voodsmen, 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 inorraa-tion we are able to gather.

Yield

It is impracticable to secure a census of our fish popula-
tions. Migratory habits and shifting populations can best be
studied by banding, a technique which hns been employed by the
Burau of Fisheries.

Though it is hard to arrive at a true population figure of
the fish in our waters, we are 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
life 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 greater population of small animal life
such as protozoa, water fleas, minute plankton algae and insect life.
The chain of life did not end there for the carp took advantage of
the increased food supply, and the carrying capacity for fish was
in many instances doubled. The German fish culturalist had for-
ilized the waters and in return had reaped a greater yield 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 amount of animal and plant life found in these dredge samples.
Plankton counts help to verify -t-h, fndins of the dredge samples.

In management of our waters it will be v.-ell to know the
carrying capacity of esci-' lake and stream before we stock it or
introduce improvement devices, for it may be that a great share o
our lakes are carrying all the fish life they can support. Due to
barren sand and, rocky bottoms many of our northern lakes are poor
fish producers because of their low carrying oapacit,. Such lakes,
if they re virgin, are pr3bably carrying all the fish life they
can sulDport, and ferLtlizing them is out of t'-te question, because,
first, it would not p'y, and seeondl, the effects would not be
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lasting, and continued fertilization would be necessary. If these

lakes are not heavily fished, they mill take care of themselves.
Our efforts should be confined to those lakes vrhich are over-fished
and whose carrying capacity is greater than the fish ropulation
they produce.

Diagnosis (1,That is lacking)

Several things may be limiting the population of fish. Lack

of food may be one. Suitable spawning grounds may be scarce or in-

accessible. Lack of cover in the way of logs brush, rocks, etc.,
may prove a handicap to the dvelopent 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 able to discern
the absence of these site preferences, which is difficult of deter-
mination at a glance, but is the most important phase of the work,
as errors may be costly. It shall be the purpose of an invostiga-
tion to determine what limiting faotors are the most detrimental
and which should first be attacked, provided it appears that satis-
fatory results are po3sihle. Such limiting factors are:

Lack of feed
Over fishing
Lack of spawning grounds
Lack of cover and vegetation
Lack of oxygen during wiiiter and nights in surmer
Waters may be too acid or too alkaline
Parasitism of the fish may be heavy

S. Predators may be too nierous
Waters may be too warm or too cold
Lack of fertility.

Other limiting factors may be peculiar to, certain lakes and
strear' and each should ho taken into consideration when determin-
ing why the fish population is not fully productive. So'ac lakes

may be nearly perfect in their requirnaent of fish life, but they
may need restocking. Expend every bit of energy where it will do
the most good.

Control (That can be done)

Once a correct aeterminatic-i of what is rrong h. s been ri. do,

the proper procedure is to qucl) correct matters. Some fish
sites, as "ientioed before, crrnot be improved, but in niny cases
conditions can be infinitely hettoroc by the introduction o' im-
pro-emonts. Cold waters nay e warned by damming and eposure to
the sun. Warn waters cooled by shading end inore.sing the
flow cf vater. ud and silt may be washed frci trout spavning
grounds by do'leotors, or such mud trd silt mey be ashd into a
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lake or stream to increase the fertility. Man can manage things
to improve conditions irmensely.

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

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 spavining grounds - Put 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 s.unnier 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 - Trap 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 - Dan waters; expose to sun, etc.

All of these adverse conditions may be successfully con-
trolled whenever the results will warrant the expenditure of the
tine and money.
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1. Forest

4. Range

7. Name of Water

STRFJM LkKE SURVEY

2. Unit____

5. Section

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

1% - 25% 26% - 50% 51% - 75% 76% - 100% None

Rock
Sand
Marl
Clay
Gravel
Muck
Si lt

Boulders

10. Air Temp. 11. Water Temp.-Surface Bottom

12. Oxygen 13. pH 14. Maximum 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

Volume of stream flow during late summer gals. per mm.

Tributaries, Outlets, Inlets, Feeders, etc.

NAS: DESCRflTION BY CLkSS:

1. 1.

2.

3.

5.

Cover

Ownership in percent - Government

22 General character of surrounding soil

23 General description of timber types

Number of farms

Accessibility

-45-

3. Township
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Fed br

Fishing

29. Fish (check most abundant species)

Brook Trout
Rainbow Trout
Brown Trout -

Lake Trout
Whitefish
Large-mouthed Bass
Small-mouthed Bass
Rock Bass
Sumf is h

Crappie

No. of active beaver darns

No. of active beaver houses

33. Aspen - Ave. d. b.h.

Sad
vThite Bass

Pickerel
Gr. No. pike
tuskal lunge

Wall-eyed Pike
Sand Pike
Perch
Bullheads
Channel Cat

30. Vegetation - (check each species)

Abundant Common

Ave Ht

Reasons for

i:Iud Cat

Spottailed Minnow
Chub
Shiner_____
German Carp
Mud Minnow
Common Sucker
Black Sucker
Red Horse
Buffalo

Rare

No. of inactive beaver darns

No. of inaciive beaver houses

hone

Ave. No. trees per acre

Wild Celery
Chara
Green Algae
lue Green Algae
Pond Lilies
Buirushes
Rice
Cattai ls

Watercress
Reeds
Duck Potato
Pondweeds

Beaver recommendations

Muskrats

Recommendations for fish stocking

Recommendations for fish or duck refuge - Yos______No
Ducks Fish

Extent of refuge - Miles for stream cres for lakes
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INSTRUCTIONS FOR STREAM MTD LAKE SURVEY

Section line

Each item is given a number, and a description of the points

entailed under each number is horevdth given. Do not guess or be

swayed by preconceived notions. All q.estions should be answered

if it is possible to acquire the information. Send a copy of each

of the survey forms to the R. 0.

irite name of the Forest
Vrite name of Ranger District
Township
Range
Section - Each stream vill be studied in the

various sections of land through vjhich it flows and separate survey

sheets filled out except in cases vhere a stream flows through only

a corner of a section. In such a casc this small portion should be

added to the survQv of the next section. Scale on map 4" - 1 nile.

A lake vill be mapped and studied as a thole. Any scale may

be used. Record scale on map.

SYMBOLS (for map)

Stream - Six feet wide and tvo feet
deep; indicate depth and
vidth on entering and
leaving section.

Beaver Dam

Other Dam

Beaver Houses

Intermittent Streams

Timber Type Boundary

Aspen Site Boundary

Blue Gravel)
Black Sand )

Yellow Silt )

Orange Clay )

Red., Muck )

Grocn. ....

(

10-5--GO

To be placed
on maps of
lakes and
troams

Spr i rig

10 trees per acre,
average d.b.h., 60?
averae height.



G
Fish & Game R-9

(iX(....Good, medium and poor
sites respectively. Lo-

cate sites on map.

5. Date

State whether stream or lake. Somc of these questions ap-

ply only to lakes and some only to streams. This question should

give the name of water and it should be designated either as a lake

or stream, as Lake Bertha or McKinley Creek.

This applies to the class of lake or stream on which tho

survey is being made. There are four classes of lakes and three
classes of streams which arc commonly recognized by limnologists

and rheologists. They are merely individual stopping stones among
myriads of others, and are used only as a guide or an orientation

for study. If a stream or lake represents a condition half way be-
tween any of those classes, cheek the class toward which you be-
lieve the succession is bound. See "Appendix" Wildlife HandbOok.

for description for the various classes.

Rock moans bed rock. Gravel is construed to mean arything

coarser than send but will not include boulders. Sand includes fine

and coarse sand. Muck - fine, partially decomposed organic material.
Marl - white calcarious matter left from the disintegration of snail

and clam shells. Silt - fine, largely inorganic material. Use the

color scheme representing those different types of stream and lake

bottoms and place on the map in correct positions. For lakes the
outline of the various bottoms may be drawn on the map without shad-

ing in solid areas.

A simple bottom sampling device can be mado of a bucket

weighted along one side. The bucket can then be dragged along

the bottom. Ten pounds of weight should be used and if the rope
required to haul the bucket is graduated into feet, soundings can
be taken at the same time tho bottom is studied.

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

Water temperatures must be read under water and not un-
til three minutes have elapsed. Lake temperatures should be taken

at deepest porhons and at the surface. Use a maximum and minimum

thermometer. Take stream temneraturos only drtp tie summer.

Oxygen samples will be taken if necessary, where ot'er
diagnostic characteristics are not clear in makang decisions.
Titrate with sodium thiosulphate and figure the parts per ru.11ion

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

Note - Indicato depths at which oxygen samples nr taken.
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Analysis, "American Public Health Association." 50 West 50th Street.
New York, N. Y.

l. The determination of the free hydrogen t concentration
of various waters is very often desirable. ( Indicate depth at
which PH is taken.

Self-explanatory.

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 item. Use a
ten pound sounding lead. Place correct location of the soundings
on the field mp, and make a topographic map of the lake with 5'
contours.

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.

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

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

MATERIAL NEDED

1 Watch with a second hand.
2 Ruler graduated into inches.

PROCEDURE

1 Locate place in stream where the banks are com-
paratively straight and. the flow of water iwiform
dyer the entire stream bed.

Measure width of stream in inches.

3 Measure along each bnrlr and in the center the
depth of the stream and average. Place sticks
where the measurements re made.

4 Two feet above the aforementioned sticks, place
other sticks in a direct line with the current1

5 Compute the voltmie of the rectangular parallel-
epiped marked off in cubic inches.

6 Compute cubic feet in parallelepiped (172a cubic
inches iii a cubic foot.)
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7 Take average time in seconds it takes a headless
match to float do'vnstroam betveen each of the
three pairs of sticks.

8 Compute number of gallons present in the cubic
feet (about 7.5 gallons per cubic foot.)

0 Compute gallons per minute floving through the
stream channel.

EXAMP PR0BLE'i

3.5 cubic feet
x 7.5 gallons per cubic foot

26.25 gallons

3 seconds time to f10 in to feet

3)26.25 8.75
8.75 gallons per second x60

525.00 gals.
per minute*

Tributaries, feeders, outlets, etc., entering into each
lake should be rimed and classified. All foeIers to a stream
should be listed in each particulr\r section of land they join
the main stream, and these feeders, etc., must be surveyed by the
section if they are large enough to attract fish of a catohable
size.

Cover is construed to mean any legs, brush, rock,
overhnnng vegetation, veeds, etc., ueh affords fish life
suitable l'iding places. State if it aa acundant, corrmon, rare
or none.

(*Subtract from 15 - 20% from this final fa,irc - as the botta"'
waters are not traveling as swiftly as th. top aters.
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List the percent of Government and private lands along
each section the stream flows through and the percent of Govern-
ment owned lands and privately owned lands around each lake.

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

A Gravel - Small water smoothed rocks, containing up
to 30% fine materials.

- Containing 80% or more of pure sand -B Sandy Soils
(a) Fine sand (b) Coarse sand

C Clay 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.

D Loam Soils - Comprises those soils ranging between
sand and clay, and possessing more or
less of these two constituents.

Heavy clay loams...l0% to 25% sand
Clay loam 25% to 40% sand
Loam 40% to 60% sand
Light sandy loam 75% to 90% sand

E ...u. . . .Marl - Calcarious deposits, carbonate of lime never to
fall below 15% nor the quantity of clay to rise
over 75%.

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

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

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

I Humus Soil or Vegetable Mould - Product of vege-
table decomposition not under water. Vege-
table matter ue to 70% of dry matter.

23. Chcck the types of vegetation using the standard F. S.
Syribols. List the most important typos bordering each stream in each
section of land it flows through and the tiost important types surround-
ing each lake. By portance is meant the types which are most apparent
and exert the greatest influncc on the soil, etc. Type as far back
froi shore as you can see anJ mp in thcs types.
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List the correct nwaber of farms draining into each
section of stream and the number of farms surrounding each lake.

Accessibility - whether the water is readily reached

by auto, trail, railroads, etc. Use easy - not very easy - very

inaccessible.

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

Is the fishing good, poor, cto? Ask natives sports-

men, etc.

23. Give reasons for your choice in stating that the fish-

ing is good or poor, etc.

Check the species cf fish yfiich' in the lakes cr

streams. Be sure of your identifictirs. Minnow nets and
hooks and linas may he usea to advantage in determining the var-

ious species. Local inhabitants may be questioned, but their
opinions and knowledce must be checked.

A study of the vegetation 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 minnous. Pondweeds (Potariogotons) known as buck weeds,

bass weeds, etc. Chara - an alga sometimes known as stink weed -
grows in quite deep waters (10-15' deep). See "Duck Foods," Wild-

life Handbook.

Number of beaver dams which are being used and the num-
ber which hnve been vacated shc'uld be listed.

Give the number of active bear houses and the number
of inactive houses.

Take three sample plots of i/io acre for each change
of aspen site to determine the average number of trees per ac:e,
average d.c h., and i.verage neig't. 0CC bvmhols. veia' tiese

plot Cigures at the end of each day and place results on the sur-
vey form so tht e may knw in genral the avea:e tree irht,
average d.b.h., and average namiber of trees found per acre along
any particulr section of strcm rr "romd each lak

We wont to fird out ho'r any coras of sn (toisl unpeelea
volume) are arcun each lake and streua extending for chaans back
from the shore. Stu lies wall be necesary to ietenr:ne the amer -

nent of aspen on t varaou sites foi.n' arc t" volumes ar 'uoic

inpee1ed steirs. Studies of this re now being carred for ara
Under favcrable conditions beaver will double in numbers each year.
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One in d.b.h. small aspen has been found sufficient to feed a
beaver for a day.

Beaver recoriendatjons should consist of whether the
beaver should be removed, left alone or thinned out. Removal
of beaver will be done on streems having a high yearly increment
of trout. Beaver should be thinned out where their nibers are
so nerous that their food supply is being exhausted beyond the
ability of the food supply to regenerate.

Check whether the muskrats are abundant, comnon, raro
or none on the lake or stream portion on which you Lre working.

State whether you believe trout, bass, pike, etc.,
should be planted. Lakes little fished and virgin lakes should
not be planted unless it is desired to introduce other species
not already present.

State whether you would recoimnend a fish cr duck io-
fuge.

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

CREVI ORGANIZATION AN]) OPERATION

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

Loader end recorder

This man will have the leadership of the crow and should be
specifically trained in taking and procuring the necessary data
desired on the survey form. It will 'cc his duty to sec that the
crew functions properly and that every member is operating as ho
should. He will keep the survey form up-to-date. Ihon each sec-
tion of stream flow is investigated, ho will imaediately see that
all the necessery data which can be procured is roecrded ?nd that
the Regional Office copies are made every night. H can be as-
sisted by his helpers in details with which he feels they can betrusted.

Compass man and znappr

This man will ha-e to follow the stream courses or the
br" of lakes. His vmrk can b3 accomplishoc with a pocket or
box compass end t chaina-c may 'cc paced. Before entedng the
feld the mapp:r must have espied on acquisition mrp blank (Fcrr
878) the 'there tho lake or stream c-'osses or meets ecetianlincs, etc. This information can be procured frcn timber surcy
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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 ovn course, which will
probably be inaccurate, due to the box compass method of running
the traverse. Hovver, if he is able to check himself every mile
or half mile, the traverse run by means of the hand compass will
be accurate enough. The mapper's duty entails the proper trpin
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 hi'n and used correctly.
He must be equipped with the necessary colored pencils to use for
mapping the stream and. lake bottoms.

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 sample clots of 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, averae 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 Recional Office copy need not be accompanied by a map,
but the original copy must have attached to it the field map -
(Form 878),

'Then a stream is finished all the forms pertaining to
thut stream must be filed in order.

Then the necessary data has been collected concerning aspen
growth, each forest can 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 gathering the necessary data now
we will not be compelled to go over our lakes and trearis for fur-
ther studies.
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METHODS OF WATER INVESTIGATION

1. Determination of Oxygen Dissolved in hater

Solutions

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

480 grains Mn SO4 per liter of water.
6.2 grains Na thio SO4 per liter of water.
700 grams K 0 H plus 100 grains K I per liter of water.
Concentrated Sulphuric Acid.
Solution of S-barch.

Test

Procure a 200 cc water sample.
Place 1 cc Mn 804 in water sample.
Then place 1 cc K 0 H plus K I (solution c) in water
sample.

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

Pour out 202 cc of water sample and titrate with sodium
thiosuiphate. 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 804 used denotes
the parts per million of dissolved 02 in the water.

Be careful not to unduly shake or roil water
sample when taking it, as this may allow dissolved 02
to enter the water from the air.

Echrnan Drodgo:

This is a dredge wlüch takes a bottom sample of 61? 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.

Peterson Dredge:

This dredge is heavier than the Ecbnsn and more adaptable
for taking 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 down.
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Determination of Free (CO2.) Carbondioxide

Pour 100 ml (i.e., 100 cc) of water sample in a narrow
vessel being careful not to shake the sample. 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 CO2 in parts per million is equal to 10 times the cc
of N/44 sodium hydroxide used. Run test .mnediatcly after taking
water samples as the CO2 escapes rapidly.

Free CO2 expresedas ACO3 may be determined by multiplying
ports per million of free CO2 by 2.272.

( See Standard Methods for the Examination of Water and
Sewage 7th. ed. 1933. American Public Health Ass'n.

50 N. 50-th. Street, New York, N. Y.

Bottom Sampler

-I
NoAe

emmorer Water Bottle.

/- 6' it"

#o//o* /'oilp'pe

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

1200 cc. Capacity.
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A DETERIINATION OF YIELD IN LANES AND STREAMS

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

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

The lakes and streams which are to be under observation
should be quite accessible to the fishing public, but do not ohoose
waters which have been overfished, dynamited or netted. It is best
to investigate the history of each lake and 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 lakes must be studied as a unit.

Men must be stationed at these lakes and streom 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 each fisherman should be
obtained by accurate hand scales, and the ntmibcr of hours and
fractions thereof spent in catching these fish recorded, to find
out how many pounds of fish the various waters are producing each
year for every man-hour speilt in fishing.

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. Each fsherraan should be
asked if he fished the emtire tine he spent on the lake or stream
and if he did not, find out how much time was taken in doing other
things.

It is desirable to compare lakes and stren on various forests
in respect to their ability to produce fish life. Comparisons vri'l
assist in determining whet one lake or stream lac1s which perhaps
another one possesses. It may be a difference in fertility or a diff-
erence in protection. At any rate thore will be severql bodies of r

water in each civss that will have a high rate of productizty whitc
others will show a low rate, the first of which will be termed good
sites end the letter poor sites, from wuci can be constructea a
normal yield table for the productivity of waters. £h question of
how to make seine of the various waters more productive nil then be
the problem of improvement and controlling the limiting factors.
Thcre is no doubt but that all vratcr iii the National Fcets can be
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made to produce maximally. The only question will bc--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 lakes and
streams which are called upon to produce the most should be the ones
first attacked. 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 inuch.of the waters are above the thermocline, etc.
The records must be accurately kept including all facts pertaining
to interesting findings, such as the catching of an exceedingly
large fish or a rare species, etc.

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

As the forester ascertains soil quality in relation to the
growth, so the linnologist has derived means of determining the
production of lakes and streams by the following factors:

Fish yield studies
Dredge samples
Plankton saLiples
Actual measurement of water fertility

(Measureiaet of salts and elements
in. wators.)

Note

The value of the figures derived from this study of fish yield
will be entirely dependeut upon the accuracy with which the field en
accomplish their work. ThD greatest care must be exercised in not
guessing tho tine elernont. It must be romea:bered those figures nean
little unless comprtrdto other fiuros. If every investigator does
his work carefully, t}e res lts will be very -iucb worth while
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INSTRUCTIONS FOR STR AM flPROVMNT

(Diagnosis and Control Measures)

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

Lnprovoment of those will increase the ntrnibor and grovrh
r'f fish by providing bettor spawning and hatching grounds, more
food, bettor protection, more resting places and the much needed
colder water.

Limiting Factors and Relief Measures

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.

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

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.

Lack of spawning groundsr Gravel, if present, must be
exposed if covered trit' silt, or my have to be hauled into the
stream, if not present. Spawning grounds which will permit the
eggs to become covered with silt must be altered to prevent such
silting.

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

Over fishing - It may be necessary to close some parts
of the stream to fishing. Small feeder brooks may be closed for
the protection of young trout. Planting of fish and building of
rearing ponds may be necessary.

The limiting factors of fish life as divulged above gives
an idea of the complexity of the various things affecting

the life of the streams. Those factors should be attacked first
which needs an abundant supply of man power to control. There
foro do those things first wrach, though they may not be the
most important in improving our stresmq, require a large amount
of msnual labor.
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It is apparent, then, that the construction work must be
accomplished 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 man-days of work and should be done while
we have the CCC labor.

Natural 'Tork

Precaution must be used to keep the various structures of
stream improvement work natural and not unsightly and repulsive.
Build defleotors only high enough to take care of the average
flow of waters. This may mean that a deflector will stick about
6" above the low water stage. High flood 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 stnces must be sawed off at the level Of each deflec-
tar or cover and not allowed to stick above the water, as this gives
the improvement structure a very unsightly and unnatural appearance.

There is an art in camouflaging and concealing deflectors,
etc., which is very important for foremen to master. Pile on and
wire sticks at various angles to the covers. It will make them
more effective and loss unsightly, as they will then. take on
the appearance of brush or drift piles. Sod placed over deflectors
and covers where streams do not overflow makes natural looking work.

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 he effective.

7hen available, a horse can be used advantagoously to haul
logs and boulders for the construction work.

A motor-driven fire pip and hose frequently is a real
economy in jetting in the many stakes and posts needed in some
units. The pnsp and engine must be floated on a raft. A five
foot jetting pipe is necessary, its ndL'being reduced to 3/8??
opening. At least 50 feet of hose should ho used to place the
jettying tool whore it is needed.

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

Tho needs of the crow should be determined in advance and
requisitions should be made an anticip'tion of the work to be dono.

The crow foreman should designate the work on. the ground in
aavv1c3 so that no tine will be lost by the crows. Stakes will
cc sot along tI'o stream and irarkcd rith sjmbols indicating location
ard typo of to be done. These symbols xre standardized
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and included on a separate zheot, attached hereto.

Small crews of probably three to six should be assigned to
separate jobs in order to avoid crowding, duplication of offort,
and cnnfusion. Some units will require larger crews to handle
heavy material. it is suggested that each man and each group
have definite jobs assigned to thorn, as has been done on many
streams where the group was divided into four crews. First,
there is the "staking" crew, composed of two or three mon whose
duty it is to place the stakes 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 moan and where to
place the stakes. They will progress downstream as fast as they
can drive or jet in the stakes.

Another crow, with or without the use of a-horse, can
gather material to be deposited on the shore of the river, where-
a "driving" crew can then take the logs, stakcs, etc. dovmstroam
in sufficient quantities and in suitablo places for the construc-
tion crews.

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

Conditions on every stream are different, hoviever, and a plan
that may be suitable on one crook may be unfit on others. One thing
must be guarded against dn all jobs, and that is putting too many
men in one place. It is bettor to have a minimum of non working
than a maximum. The work can be planned so that each man is kept
busy and there do not arise conditions during which one or two non
are doing all the work while half a dozen look on.

Work should begin at the upper end of the stream within the
camp work zone and one stream with its system of feeders must bc
finished before the crow leaves for another stream.

All slash and debris resulting from the vlork should be dis-
posed of. Holes dangerous for animals or people must not be left
on the shore where gravel, etc., was obtained.

All structures must be firmly anchored or staked to the sub-
strata. These devices for stream improvement must be durable. ALt
logs used for deflectors end soae of the cover logs should be
butted into ti'e banks at least three feet and ticse dtcr'es then
covered. Each deflector log and cover log anchored to stakes must
be securely fastened by 0 wire and spkes. Stakes shoüd be
driven or jetted into the stream bed so that the will be embedced
at least three feet below the bottom of the hole that will be e -
cavatod.
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There ice forms and there is danger of its tearing out
improvement devices, the covers must be submerged 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 rnmiber nine wire. In many oases
the drain need not be covered; however, where an open drain is
likely to become clogged it should be covered.

Live Trees, Shruibs, Sod

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

Beaver Ccnsideration3

It may be found advisable to move beaver from trout streams
to other localities due to their dams impounding and warming the
water, blocking the migration of fish, and causing a deposition
of silt over gravel spawning grounds. However, streams incapable
of hrlding 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 out their dams,
catching them by their tails, and placing them in boxes for ship-
ment. As the water begins to run from the ponds, the beaver will
try to escape upstream. The procedure is to station men where
the stream is narrow and catch the beaver as they make their ap-
pearance. Some will try to enter bank burrows. Such places must
be watched. Others will stay around the house even though prac-
tically all the water is drained off.

There very young beaver are present no attempt should be
made to move the family. Beaver should not be moved or their
dens torn open after Au:ust 15. They tust 'ave sufficient tire
tn relocate themselves in their new homes and gati-er food for the
winter spply.

Permission of Conservation Depariments or local conservation
officers snold be obtained before beaver are moved. Like-rise
no beaver should be oved itout notifying the Branch of Lands at
the Regional Office.
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EFFECTS OF BEAVER !DRK ON TROUT STREAMS

Beavers cause n.mierous changes to occur in trout streams.

Some of these changes are listed below:

Beaver ponds accumulate a great amount of organic matter.

This matter is a drain en 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 that are able to su1Tive 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 brown trout spawn in late fall and the water may be

cooled below the temperature best suited for their spawn-

ing.

All 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 large amount of food and

trout eggs previously spawned and also covers spawning

grounds.

Fish near the spawning stage attempting to reach the head
waters or other good spawning 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 w.ter teEreratures are right.

Streamside trees, especially aspen, cut by beaver for

food, results in loss of shade. Other timber may be
killed and shade destroyed for a great distance on either

side of a stream.

G4ar
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Cleaning Out Streans

S1rearns littered with logging debris which is clogging up
the strean beds and causing a deposition of silt must be cleaned
out and deflectors installed to croato 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 of Stream Improvement Devices

De flea tors

Deflectors are perhaps the most useful devices in stream
improvement werk and can be used advantageously on any stream which
lacks suitable holes, spawaing grounds and shade. By their in-
stallation the power of the water can be used to dig holes into
the bottom of the stream; currents may be pushed under overhaxging
shade and holes formed under the natural cover; silt, sand and muck
may be washed away from gravel beds; waters may be cifined and the
temperature of the stream lewerod. It has been demonstrated that
by doubling the velocity of the water, the eroding power of the
stream is quadrupled and the carrying powers are increased 64 times.

Gravel be4s exposed by doflectors not only afford suitable
spawaing beds for trout, but they are very productive of animal
life. Shifting mud and sand bottoms smother animal life and are
poor producers of trout food. Larvae and nymphs of the various
aquatic insects require a permanent substrata to which to cling,
and will die if they are covered up or cannot become attached.

In the slack waters behind the deflectors wced beds are like-
ly to establish themselves, affording a suitable environment for
large ntbers of aquatic insects which are always acceptable to trout.

Underpass Deflectors

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

The "digging log" is a cormori underpass deflector adapted to
our streams. An end is butted into the bn* and the log anchored
about 6 to 10 inches asovo the surface of trio stroan bed. The bot-
tom of the log may be slanted to a 45° ortgle to offer the woter loss
resistance and so force it -tore quickly against the stream bed.
Sovore.l bra zany be wired toethor if one log is not sufficient
These defleotors must be put securely in place and mt not be
movable by stream action. (ace figure 6).
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Construction of Deflectors on
Rocky Bottomed Streams

In streams 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 construe-
ti on:

A core of wood is lc.id down 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 feet
into the brc and covered up. (See Figure 13).

Trout holes can be made in hard-bottomed streameby 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 on
Very Sandy or Mucky Streams

Where there is excessive 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 ovej the deflector log. The brush
mat must extend three feet on each side of the deflector end be
covered with sand or sod. lJnderinining is then impossible. Stakes
should be used in connection with aats. (See Figure 16).

Covers

Many of our forests have been repeatedly burnei so that the
land is practically denuded and the streams exposed to the direct
rays of the s.n for long periods of ti e. fliere such corditions
exist every possible advantage shoLld be taken of 'my natural cover.
The eurre'it of the streams can be mode to travel under overhanging
brush and stumps by the use of doflctors.

Deep cut bends and banks are advantageously covered by log
rafts. Brush should never be used in steh places as a cover, as
it slows down the current wit' resultant deposition of mud and
silt, and the natural hole is quickly filled in. Covcrs not ciJy
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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
o'c/er the holes occasioned by these devices. All covers taust be

securely anchored above the stream bed to be effective. Water-

logged covers will in time sink if they are not held in place by
staks, etc.

Stumps, make 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, be used. for covers, and driven into the
stream bed as far as they would be for a deflector.

Planting

'1here natural cover has been destroyed or is otherwise lackiiig,
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 o large
tree, which under ordinary circumstances will live a hundred years.
Young cedars are best transplanted from their native swamps in thif
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.

fillow 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 as the sap begins to run, and stuck along
stream banks. Take two-year 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 theta one foot apart in a single row along the banks.

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

Brush Shelters

Small side channels and feeder streams may be screened by
brush to afford protection for young trout. However, brusi' placed
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in streams causes a deposition of silt, etc., and this practiceis not usually warranted. Large trout are prone to 'work down
small streams into the larger rivers and so may not constitute
a nenace to young fish being raised in the feeder streams. Wheresmall feeder creeks are not available f or the rerring of youngfish, brush shelters may be placed behind deflectors on the down-
stream side, but should never be thrcvrn directly across streams.

Dams

Damming of trout streams is not to be suggested as a valu-able stream improvement method. Damming tends to worm the waters
and extensive damming may so raise the temperature that -the lower
reaches of a trout stream will be ruined.

Never dam the cold head waters or the upper stretches of astream. Allow as much cold water as possible to reach the lowerportions of the river.

Dams may he advantaceous if built of rock and so constructedthat there are ono or more channels through the dam. Holes willbe dug where the water pours out of the channels.
Hewitt Dams

In the construction of Hewitt dams, woven fence wire may beused instead of poles, if poles are scarce, and the woven wire isavailable. When poles are used they should be nailed tc the largebase log and must be fitted so that there is a niniriimi of space
between then. (See Hewitt Dam - Improvement in Ilichigan TroutStreams, by Carl L. Hbb.) Woven wire generally provides as gooda base as poles and is more economical, if labor costs are con-sidered.

Cedar or balsam boughs should be placed over the poles orwire to a depth of six inches. Clay and then gravel on this willmake the structure quite water-tight. Large boulders should beplaced on the dam to hold it in place. Sometimes stakes may bedriven into the subattata to anchor it. Hewitt dams are suitable
particularly for streams with solid rock bottoms ñiero other
structures would be washed away. (3cc Figure 14.)

M3thod of Tightening #9 Wire Around Logs and Stakes

One ran staples the wire to a stake or log -aid tIen inserts
the u-ire into the clams of a carpenter?s hammer, putting the head
of the hammer against the stoke or log and using the handle as alevers s he pushes down, the head ef the hammer all act es afulcrum and the -are can ce tightened. Another man can then staplethe are to the lea and stake while it is being hela taught inthis manner.
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Stakes

Cedar or tamarack stakes are the best material to procure
for anchoring deflectors and covers. Any other weod nay 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

materials.

Stakes must be driven deep enough into the stream bed to
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.

Soar very silty streams with loosc shifting bottoms may re-
quire stakes 8 to 10 feet long. It is unnecessary, however, to
use such long stakes on every stream, for conditions found in one
river are seldom repeatec' in others. Individual streams may differ
somewhat in texture of bottoms and so require different lengths of
stakes, end there is nothing gained in driving 8 stakes into the

ground, vrhen.a five foot stake will do.

Stakes are best driven into the stream bed by means of a
steel sixteen pound sledge. The tops of the stakes must be wirod

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 prrtctIcal.
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Re cords

A Daily Progress Record will be kept and accomplishments
for each stream posted. A day will be construed to mean a six
(6) hour working period. One man-day is one day for one man.
The standard symbols for the type of work will be used. Struc-
tures built 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 kept. 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 spots along the stream during inclement
weather in the working season and also during the fall, winter
aM 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 siaer considerably. The materials can
then be floated into place when needed.

During the wiiiter the foreman should scout out the areas
to be worked, mapping in all the streams and their feeders and
determining the status of all lands surrounding the creeks. An

ftccurate traverse of the streams and a status map should be ready
for use before work is started, but if this cannot 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 cannot be worked unless the owner'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 no private lana without permission.

Temperatures to be Taken on Stream Work

Temperatures should be taken before arid after work on the
various stream waters which are being improved. Air temperatures
should be taken immediately before water temperatures, and the
thermometer should be held at the level of the cycs and taken
above spot there water temperatures arc to be taken. The reading
of the water temperatures should be taken under water and only
after a lapse of three minutes. Accurate cantigrado thermometers
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have been sent to the field for this purpose.

The temperature readings before work has started should be
taken every half-nile along the entire stream to be improved. If
work has already started, take first reading one-half mile down-
stremn from the work. Reading points will be marked by permanent
posts labeled inthe following manner: Each post should possess a
number and be located on the progress map. Sec Figure 19.

Temperatures at these locations should be taken every week
during the working period. At the end of the working season these
reports must be filed and be accessible to carry on the investiga-
tions the following \roar. ee form attached.

1hen work has progressei one-half mile beyond such stakes,
"after temperature" reodings should be token and recordod every
week.

All temperatures taken should be obtained at the same time
of day each week. If the first temperature of location l is taken
at 11:00 A. M., all subsequer-b readigs at this location should be
taken at 11:00 A. M.

Most of the small streams and springs which aro ditched or
cleaned out should havo "before" and "after" temperature readings.
Attached ore sample fornis to be used in recording those temperatures.

A trustworthy employee, after proper training, nay be dele-
gated to gathor the temperature readings if the foreman is too busy
to do the work.

A thermometer is a good instrument to use when making a
survey of the different stromns end in determinfng the mode of at-tack. Athermoter should be us cd in connection with staking out
work for the crews in the sonmer, as seep springs may be located
with its use end deflectors end covers correctly placed. Cold spots
in the river may be found toward which waters may be directed. Ex-
cessively warmed areas are often detected and can then be covered
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 inpossible and
blodking 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 cleaned out, end all refuse
which is blocking the water flow removed and piled on the banks.
Silt and bark will then be washed away down stream.and if gravel
is present it will be quickly exposed. Small defloctors can then
be advantageously placed in the stream and water cross planted in
the slack water area behind the defleotors, thur&by developing a
very desirablo cover and feeding area for small trout. Mosses such
as tho genus Fontinalis can be introduced on the gravel rapids and
riffle areas, and further enhance the food and cover possibilities.

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

Thero gravel is lacking suitable spawning grounds muy be made
as follows: Place boxes of gravel0 in moving waters whore silt etc.,
will not covor them and whore the gravel will be subject to contin-
ual washing by a fairly good current. Such a box every 50 feet should
be provided in small fooder streams not containing gravel deposits.
There a bottom. of sand, bed rock or clay is present, gravel may be
dumped directly on the stream bed in sufficient quantities to pro-
vide spawning beds. VVhoncver gravel, so dopositod, is likely to
sink or be covered up by silt or sand, doflectors should be installed
to confine the strocri and so raise its carrying power enough to
prevent sand etc., from covering up the gravel. Gravel sizes
should rarigo from a small pea to a walnut.

Planting of cedar, willows, etc., near small feeders will
keep them cool. A man with a spade can also make ecollont holes
and hiding places under banks where small trout can find refuge.

PROVEMT OF BASS STREAMS
( This applies to streams on which erosion is

not a factor.)

Cold waters are not so essential to the development of small-
mouthed bass as they are for trout. ii!my of tl-'o famous bass streams
in the Lake States have been seriously affected by oxcossro floods
during wet weather end by an almost tot'J. disappoar-tncc of wter
during protracted drought periods

°Soe "Gravel Boxes" L1-e Improvement for Fish.
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The one permanent improvement of those streams will, of courso
be reforestation; but until that time arrives, we must attempt to
keep bass in our streams and to afford fishing to the public.

The installation of dams is a good method whereby sufficient
large pools can be mado in which bass may live during low water
stages, provided the deposition of erosion matoria]. is not too groat.
Pans may be advantageously placed at the neck of narrow defiles
and other locations where the river is not likely to wash out around
one end. In all cases a sluice-way or notch may be left in one or
more places along the dam to allow fish and canoeists easy access
over the dams. Also dams should never exceed 51 in height.

In making such dm-' a large mat such as described under the
general discussion "Stream Improvement" must be thrown over a core
log, the ends of which should be butted in the banks. Dams made in
this manner will not wash out.

A series of dens along a water impoverished stream will
greatly improve its carrying capacity for fish as aquatic insects
etc., will have constant water area wherein they can develop.
Anothor fri.portant biological point is, that as waters become older
they become more productive.

s mentioned before, under the general discussion of stream
improvement, damning cold trout waters is not a desirable moans of
improving a trout strewn, and may, in eases of excessive danming,
utterly ruin the waters for trout development.

Ylhore excessive silting is iowa to occur in bass streams
dams should not be installed but instead wing defloctors should
be placed in order to carry away 'i].t and erosion debris. In many
bass streams such deflectors will cause excollont holes to be dug
around their ends wherein bass may find acceptable conditions.
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STRM I?RCVELTfT If [IS3OURI

The streams of the Ozarks present quite different con-

ditions than our more northern waters. Many of them originate

from great springs or underground rivers, and possess a rapid

flow of water, which upon issuance from the ground measures about

55°F, but soon beomes war:ner, provided other springs are not

present.

For perhaps two or three miles these rivers will he cool

enough for a trout habitat, but soon the waters are no longer

desirable for trout and are inhabited mainly by small-iaouthed

bass and pike perch.

The upper trout-bearing stretches of these streams should

be improved, with c?reful considertion being given to the spe-

cial requirements of trout. In all cases, waters should be re-

sricted and confined under shady ledges of rock, and overhanging

shelter. Covers, such as logs and stumps, are excellent to place
in deep holes and along slack waters. It may he possible to con-

tinue trout fishing for several miles further downstream after

improvements have been made.

Practically all Ozark rivers are eroding their banks with

disastrous results, not only to farm lands but to themselves as

well. Many of the small headwater streams have become filled

with gravel and the waters are choked, running below the gravel

beds and invisible. Everywhere there are shifting gravel and

sand beds which allow no dcvelopment of aquatic insect life.

In order to tie down these gravel beds and confine the

stream channels, vrin mat deflectors° are the only applicable

structures to construct. The wire and pole mat will catch the

rocks and hold them in place without the hazard of high waters

tearing them away. The mat with its load of rocks acts as an
automatic dam sheeting and presses down over the coie log cnd

seals any undermining. Poles end wire should he close enough to-

gether to catch the rocks used for the deflector. Such structures

should extend about one foot above the average water flow. A

three to one slope on the downstream side and a two to one slope

cm the upstream side will be enough to give the structures the

right proportions

7ins are cest placed just upstream of soft eroding baxks

or where the waters need to be shoved onto a hard ledge of rock

Just downstream of thse wings brush should be wired, as this will

help to slacken. the crrent and allo the denosition of gravel and

sand. In time, siitable weed pcciccts may develop back of these

wings to further enhance the fishing possibilities

See '1Constrictiofl of Mat Deflector,t' Stream Ir-ce" Instrctois
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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

soil. Sheet erosion Trill be overcome by reforestation.

°
There condi-biois exist similar to those deecribed for Missouri
the directions given above may be used.
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INSECTS 'üIICH INhABIT TREMIS

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

Many insects, inhabiting streams, fasten themselves to rocks
r sticks and there undergo development. There are five common groups

of insects found on rocks in fast flowing streams. Stonoflios
(Plecoptera) are sometimes very common, being discovered around rock
crevices or tightly clasped to the undersides of stones. These in-
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 stoneiee by the three cerci they bear on the caudal ab-
dominal segment and 'by the fact that they possess gill filaments
along their abdomen.

Nearly every rook in a stream will at times be covered by the
cases of Caddis flies (Tricopter.) 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 mouthed bass fishermen. Trout find the larvaejust as acceptible. The larvaos are often called Helgramites.

Black fliis (Simuliuxn) are commonly found clustered on rocksin 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 nsccts that do not relish swift water but are commonly
found in slack waters and weed beds in streams and lakes, the Dansol
and Dragon flies (Odonata) and the aquatic beetles ( Colooptera) arethe most ccrion. Alco the Tipulidae larvae ( Diptera ), ehironouious
larvae ( Dipters- ) and nmy species of .oyflies are to be formed.

It is well that our fieldmeri. acquaint themselves with those
various groups of insects so that they may become fully cognizant of
the role these animal forms play in stream coimvini ties.

i F Morofsky in the Journal of Economic Entonolor, Vol. 28.
No. 1, Feorunry 1935 states that Strei.ia Improvement definitely
creases the insect popultion in stror. He says

n conclusion, basing out studies made on botto'i ftura
and excrmnrton of trout stomachs, regardless of the m-ny
other factors vthic] might determine an entire change, It was
found that there is a correlation be.e'i the ntmjhers and
krnas of insect present in a strem' to the species of trout
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prosen, and also that over a period of one year in
on improved strcmmi there was a decided increase of
insect population over the unimproved areas, with a
decrease in other anrnai life."

Scicntifio proof is therefore available to justify stroen
iniprovornont.
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PRIVATE OflIER' S REUEG T FOR I1vROVE1NT
OF STRDAMS IN TI NATION?L FORESTS

It is hereby agreed that I

ovner of land described as follows:
(Township) (Range)

bordering or enclosing a

(Section) (Forty or Lot)

portion of , in the

(Stream) (Forest)

and , request the United States Forest

(Unit)

Service to improve the , bordering on

(Stream)

or flowing through my land by standards and methods approved by

said Forest Service. In rturn, I agree to allow the public free

access to those stretches of the , which have

(Stream)

been directly affected by the improvement ar which are flowing

through or bordering on my land. It is understood that no living

trees or shrubs will be cut in connection with the work. Only dead

snags may be taken out, if necessarl fcr the constructicn cf im"iov

merit devices

-78-
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TEPERATTL REDINGS
(tream Improvement

Foot Location No.

Forest

Before . After
Improvement Improvement

Date Time : Air Water Air Water

Location - T., A., S., F. Foreman

Unit Stream
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STRA IROENT

Synb"ls

1 - Rock Dan

2 - Log Darn

3 - Hewitt Dan

4 - Side Deflector or Wing Dan

V - nVt? Deflector

- Over-under deflector

Y - "Yt' Deflector

A - "A" Deflector

I - "1" Deflector

- Digging L'g

//// - Bank Cover

- Triangle Cover

(( - Bond Cover

so oybcls will
trcgress izaps. They will
in añvtne of the crew.

- Square Cover

- Tepee Cover

- Log Cabin Cover

- Brush Sh1ter
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LIST OF SUPPLIES
STREAM IMPROVEMENT WORK

(2O man crvr)

Cant-4iook----1

Timber carriers----3

Pickeroons----4

Pike poles (15 foot) ----2

Steel Sledges (16 pounds)----4

Blacksmith hairnners (4 poun----2

Fence pliers (12")----3

Spikes (eighty penny)----1 keg

Staples (galvanized)----1 keg

Wire (No. 9)----2 miles

Cross cut saws (two man)----1 to 3

Shovels (long handled) ----4 to 6

Axes (double or single bit)----4

Drift pins----l0O - various sizes

Splitting wedges----2

Dynamite, etc.

Picks (miners)----1 to 3

Stone Boat or go-devil for horse hauling

Skid chain for horse hauling

Boat or raft to transport tools, etc.

The amount of material arid number of tools necessary will
vary with each size crew and stream condition The tools listed
above are in most cases indisDensable.
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Fig. 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.)

-84-
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Fig. 2 - V DEFLECTOR
(This type is adapted f or washing out silt, exposing
gravel, and oreatirg a large hole.)

-35-

ordi iry
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Fig. 3 - Y DEFLECTOR
(Cuts a long deep hole - adapted in washing
away silt, etc.)
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Fig. 4 - I DEFLECTOR
TNot to be used on warm streams, or streams with
little drop.)

Fig. 5 - A DEFLECTOR

1II HOLE!QLE

67-

J1OLE
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Figure 5a-,CrilD Deflec:or
for large, rock bo-H-,r'm 1rn,s
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Fig. 6 - UNDERPASS DEFLECTOR
(digging leg)

WITH COVER

COVER

?'rmer
äol/enr
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Fig. 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.)

-89-
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Fig. 8 - BEIm COVER

Fig. 9 -
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Fig. 10 - SQUARE COVER

Fig. 1]. - TRIANGLE COVER
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Fig. 12 - TEPEE COVER
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FIGUPE 14.

HEWITT DAM.

7
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DAM
'-1

,:. ?------ DIGGf MG

': OG

':1

Fig. 15 - Over - Under Deflector

(A large den log is placed across a stream from bank to

bank and firmly entrenched end anchored on the stream

bottom. Sheeting may be necessary to keen the waters

from imdermining the log. Sheeting may consist of a

row of three foot stakes driven along tbe face of the

i'og.' A hole will be dug by the waters pouring over the

log. About two feet below the dam log one or more
digging logs snould be inserted. This enlarges the hole

in front of the da'i and makes it deeper. Cover is also

provided.)
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Pig. 16 - U3e of brush to check deflectars froi imcIeriniring.
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Fig. 1? - Log Cabin Cover (as developed by Michiam
oouservation workers)

-96-.
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LAKE IMFROVELNT
(o Fi.SH)

Most of the lake improvement work which has been done
has consisted of creating spawning grounds and escape shelters
for fish. This work has been very necessary in lakes ;Thich
are barren of snags, windfalls and dead heads, or lack suitable
gravel spawning beds for bass and sunfish.

Although large-mouthed bass will spa on soft bottoms,
they dcsiro gravel upon which to deposit their eggs. In small-
mouthed bass waters, gravel is quito essential. Spawning covers
for the blunt-nosed minnow ,'Eyborhynchus no4atus,. and other valu-
able forage fishes having similar habits arc made by placing boards
.r other flat material around shallow shores of lakos. Those fish
will burrow under the boards end attach their eggs to the under
side. Crappie very often spawn on logs, etc.

Tho establishment of wood beds and other natural cover is
quite desirable. Very often tops of trees, if dragged into lakes,
make oxoollent cover areas and arc less costly to handle than other
types of cover. In all cases they should be branchy enough to be
a protection to small fish. Do not use tree tops which arc old.
and, rotten, cr those which have lost the smaller branches.

Fish using brush shelters for cover and protection are:

Bass (both large-mouthed and small-mouthed)
Crappie
All sunfish
Rock bass
Bullheads
Most of the minnows

It is doubtful that the placement of brush covers in lakes
of a low carrying capacity, due to a lack of fertility, will raise
the pounds of fish yield per acre per yoar. Eo ver, lakes }'eavily
fished, having an abundance of the nocossary nutrients, but not
producing the maxnun yield of fish per acre on account of over-
fishing, will bertcf it greatly by the introduction of brusi s1ielters,
or, if need be, gravel spawning boxes.

Some lakes in our Northern Forests arc too shalic-, for proper
fish development, duo to lack of oxygen in the restricted body of
water under the ice during winters, A dan placed at t10 outlet of
such lakes may raise the water level enough to protoct th fish,
but often nothing can be done, aid it is then far better to manage
such lakes for waterfowl than to attempt fish mi'nagcrnont.

Most of the pioneer work in lake improvement was done in
'$cn uid.ar the direction of Carl L. Hubhs, and there is no

-97-
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handled very easily during the susmier.

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 wire is drawn tight and sand bags attached.

Spawning Device f or Minnows

Slabs, old boards or split boards make ideal savniing sites
for several of our minnows. They can be easily constructed and
placed into position in the suser. 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

Ssiall-aouthed bass require gravel to spawn upon and it is
desirable that gravel boxes be placed n lakes managed for ina1l-

mouthed hass where gravel is lacking or not well distributed, A
box 2'X2'na 'I deep, filled with gravel, is standard. Place
these boxes in from 1 to 2- feet of water where there is little
wave action or silt deposition. Old boards, slabs, split logs,
shakes 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 plaitin 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 yield. T should not he idunderst9odhowever, that shelters
spawning boxes etc., are never desirable, as in response to their
placement sometimes lies a quick return to the fisherman, a fact
which must not be disregarded.
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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 long. Notch and fit the poles into each other as
in fitting log cabin timbers. Wire and nail these joints together
securely.

Next 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 sx 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 c&n easily be made near the lake in the
winter end hauled upon the ice where they can be placed 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 cut 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 taken in weighing shelters so they will not
drift upon. the shore and prove unsightly. Six 100 lb. sand bags or
their quiraLent 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 bags; coarse urnysacks are unsatisfactory.
Never put brush shelters on large lakes where ice will shift and throw
them on the shore or in deep water. It is bettor to wait until spring
and tow the shelters to tne desired places.

Then towing shelters, put them in the lake fr3m birnks which
have an abrupt drop off from t}'e shore. so that the brush will not
drag and become stuck. Dse a motorboat if rossiole for towing.
Two rovbonts may be lashea sic1c b! side and the shelters placed on
then. and. transported more easily than by towing.

Sholter

I! sxeltr is r'ueh sirpler to rake, though less effective
than the ladder type, but because of its lihthess it can be
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Figur 22

GRAVEL SPAYvI'IING BOX
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FigurR 20
WATER LOGGED SHELTER

Figure 2].
L1JE NOSED MThITO
SPANING O RDS
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TROUT REARING PONDS

Rearing or feeding statior.s for trout may be built accord-
ing to the following procedure and limitations ftcr approval of
the Regional Forester has boon obtained.

Lee ati en

The location of these ponds depcnds on several factors.
Chief among these are volimie of water flow and temperature of
the water. The volume flow should never fall below 200 gallons
per minute or the tempere±urc in most cases never rise above 65°F.
If the ponds arc to be located near springs, water samples will
have to be taken to determine the amount of oxygen present.
There should be at least six parts per million. It is best to
locate the ponds a sufficient distanco from springs to allow
proper aeration of the waters.

If possible, ponds should be located near roads or in
easily acceasiblc country which would nocessit.te no more than
a short truck trail.

Those ponds will be the property of the United States Forest
Service and must be located on Forost 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 there is any doubt concerning the volume of flow of
water throughout the entire year or concerning the temperatures
of the waters, the following steps must be taken on the proposed
locations:

Evor two weeks during the siiimier and fall, temperatures
of both water and air should be taken at the seine time. The vc'l-
ume of flow in gallons per minute must also be determined. Ponds
must not be located in streams which ray dry up or become 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 then very young. Just at tne time the trout are becoming
larger the water supply must not be toe warn or too little. Trout
can withstand warm waters for short periods if they can gain access
to a large volume of water. A lack of both sufficient waters end
cold waters, hovever, will prove fatal.

Usually, the characteristics of tl'e various streams and
snrings are re1l laiown to local 'esiderits ard forest of'ccrs, -io
should be consulted.

-104-
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feet. Large stones and boulders can be utilized to stabilize the
structures end reinCorce them. Floors behind tho dams must be
made of 3" plank to protect the structure from being undermined
by the waters falling over the darn boards. All dams, jhether

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

A slat rack which should be set at an angle of 600 must
be placed in front of the upstream darn of each rearing pond.
The rack protects the screen from floating driftvrood and flotsam.
The end dams further domstream do nct require this protection.

Rocks may be ised to wall the sides of the ponds. These

should be fitted together securely. iere the banks are heavily
sodded and there is little chance of erosion taking place, the
sides of the ponds may remain unlined. It is always best, how-
ever, toreirlorce the sides by stone. Doth unlined and lined
ponds 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 bask. The

deepest place in the ponds should occur near the outlet, where an
artificial depression can be made, for here the fish can be caught
when the ponds are drained.

The material cost should never exceed 20% of the total cost
of the job - CCC labor to be figured at the cost cf l.00 per day.
Overhead cost must be included, as iell as transportation and
other costs.

Operation

Dam boards allow the operator to keep the desired level of
water in the ronds. For young fry one-half or one Coot head of
water is desirable in order to crea'Ge riffle areas for them. As

the trout grow older the level may ho raised to three foot. After

the raising of the trout and their subseouent release, the ponds
should be washed out by the removal of the dam boards. The screens

and darn boards must be taken out and stored over the winter and the
stream then may course unhindered through the ponds.

lhen small fish are placed in ponds a 8 mesh galvanized
screen should be used, but as soon as possible a #4 mesh may be
installeA, as it will be riore easily cleaned. A 8 screen has
meshes i/s" wide, while a screen nas 1/4" rnes}'es

It takes approximately four pounds of liver to feed 1,000
six-inch troit per dat. Fetding should occur at regulir intervals
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For purposes af sanitation it is best to locate ponds
whore 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, etc. 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 con, be hauled in if not found naturally.

Ponds should not be longer than 60 to 75 feet. A 100 foot
pond may be divided in tvro by a dam containing a screen, on which
no dam boards are necessary. Uidths should not exceed 12 feet,
unless there is a large volume of water flowing.

A by-pass must be provided foreach pond system, large
enough to take care of maximum flood waters. The by-pass and
its location are shown on Figure 18. A darn 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 running water to hinder
their construction. A simple log and sod dam thrown across the
stream above the site of the dams will divert the current into the
diversion channel. The diversion channels 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 ponds. 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
conditions of 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 pondod or stagnated.

Dam construction must be sufficiently strong to withstand irrense
water pressure and should be well mnde. Concrete dams of a 1:2:4
mixture are the most permanent. They should be high enough to
hold a three foot level of vater in the ponds. Various conditions
arid different stre,q require their own special dam construction
for rearing ponds, and to build the most desirable structure, spe-
cialists should design the work. When using cenent, suitable wire
screening should be used for re'neorcing.

Log and board construction can be used to make the dams, but
they should be sonr'Uy constructed so that they will not be rashed
away. Piling should be jetted or driven into the ground three
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Shade should be provided over one-quarter of the total area
of the ponds. Lattice work or tar paper racks may be used. Slab-

bing can be used adrentageously 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 illus-
trated in Figure 24. They have green lettering on a white enameled
background and must be placed on white cedar posts six feet above
the ground. Other signs must be placed in such a position s 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 supervisors, rangers and technical men
interested in the development of fish life become more fully in-
formed by reading books and pamphlets dealii-g with fish life. (Refer
te "Bibliography, Wildlife Handbook.)
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and from two to four times every 24 hours. The food must be of a
size readily taken by -the smallest fish. For fry it must be so
finely ground tha+ it causes the water to become murky when placed
in it. it may he ground coarsely when the trout reach a lrger
size. Feeding by the pan method is the best way to feed tiie fish.
A pan of liver is weighted down on the bottom of the pond by means
of a rock and the trout then given their leisure to feed. Ponds
will not become dirty or contaminated by using this YE'ethod and
neitier will the food be wasted. Trout kept in Forest Service
ponds must be fed in -this manner.

Mush may be mixed with meat by adding one part of mush to
four parts of meat, beef liver being the most desirable meat to
use, although beef heart, sheep liver and fresh fish are fed.
Some European fish culturists food natural animal life, such as
insects, crustacea, etc.

Bureau of Fisheries Dcc. No. 955 adequately discusses the
amount of food necessary for trout on pages 5), 51 and 52.

Fry can be obtained during the spring from Federal or State
hatcheries and deposited in the ponds, care being taken to accustom
them to the change of water froii the hatchery to the rearing pond
by gradually changing the transporting water to that of local
waters. (See "Handling Fish in Planting," wildlife Handbàok.)

Removal of the fish should be done in late fall after the
fishing season. Soft muslin or gunnysack nets and dippers should
be used. Never use nets with a noticeable mesh. 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 transport the fish to voriouz portions of the stream. Water from
the stream can readily cireulate through a wire screen in the bottom
of the boat into the chamber in '.rhich the fish are kept, and then
the fish may be dipoed out and liberato wherever it is desired to
release them. Small oil drums with a floating live box fastened to
them can be used to advantaoe.

Six-inch fish should be grov1 in seven months and if these
fish are then released they will ha-ic the entire winter and portion
of the spring to grow, so that by the opening of the following fish-
ing season the fi will be a lnst scvon or eight inches long.
Under favorable conditions their length will be much more.

Protection

Protection must be afforded young trout frera predators, such
as herons and kangfishers, but the exterzninaticn of the predators will
not be co.u,tenanced. The ponds may be screenod with chicken wire
if it is imrossiblc to otherwise guard them, however, it is alv'ays
advisable to have a caretaker coitinurlly on she ground, and his
presence will afford ample trotection.
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REARING PONDS FOR PONDFISE

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

Fish which can be successfully raised in ponds are:

Large-mouthed bass
Small-mouthed bass
Crappie
Calico Fass
B lue-gill Sunfish
Ptiipkin-soed sunfish
Warinouth bass
Bullheads (A. melas) (A. nebuloRus)
Catfish

All of thes fish possess a, high maternal instinct and
take excellnt care f 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 emnil
groups and disappears. These smaller detachaents will sometines
travel together for several months or until they are about two or
three inches long. Youhg bullheads are cared for in the same manner.
and can be seen swarming around the parent fish.

If natural enemies are not evident and food conditions are
good, the care and shepherding of the young by the male parent
makes it possible to raise betw-een 100,000 to 125,000 six months?
old bass in a ten acre pond under optim conditions.

Requirements of Location.

1. Protection - A temperature drop to 58°F or below being
fatal, ponds are best located if sheltered from north er northwest
winds, because eggs and fry are rapidly killed where water temper-
atures drop rapidly. Ponds located in depressions surrounded by
hills are usually safe from rapid emnerature changes. Sixty-three
degrees Fahrenheit s the temperature which will induce egg-laying.
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tion of any of the pan fishes, although the bullhead will thrive
under such conditions.

To guard aoainst 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 lcd into
these basins and allowed to drop the silt in suspension before
entering the pond.

By-pass or storm ditch - 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.

Fertility - If there is a choice, always locate a pond
on a rich loam soil. Clay, although impervious to water and use-
ful as a liner for ponds, is quite sterile and will not support a
plant or animal population necessary for full development of the
fish. There 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 Filth in-
sufficient food material produce little or no fish, because the
young bass, etc., resort to connibalism when hungry.

Construction of Dan and Drain

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

The drain bo' can be made of cement or timber. There arc
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 w"iich has worked out very satisfactorily in all
instances where it has been tried. Dam boards are used to hold back
the desired head of water, and all excess flow of water over the dam
boards escapes undrneath the dam by meajv of a drain pipe. A screen
eight or four ireshes to tac inch eighteen inches in front of the
darn boards vill prevent fish from escaping. (See dra'arg of drain
box.)

Screens

L nber 8 galvrnized screen must be used on outlet and inlet
des up to the time the young bass reach a length of 2??, which "all
be abox three months after they hatch, when a nunber 4 screen may
be installed. This larger screen can. be kept clean easier as its
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Water Supply - To insure a constant water supply, ponds
are best located tributary t springs or small creeks which carry
a constant flow of water. Creeks yrit a stable flow of from 200
to 400 gallons per minute will supply a ten acre pond if care is
taken to stop excessive eeepage losses. Streams subject to floods
by rain ormelting snow are undesirable, but the heads of spring-
fed creeks, etc., which are not subject to overflow, will present
in many cases suitable pond sites.

The optimum volume of water flow entering a pond should
compensate fr the loss due to seepage and evaprration. Vihere a

by-pass is used, only enough water should be let into the pond to
take care of this loss.

In order that a pond vñ.11 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 iesting activities and the covering
of eggs or fry by shiftingsand, silt or mud, no noticeable current
should be present in ponds used f or roaring any of the pan fishes.
Research studies have shown that such foods as plankton forms are
available in greater amounts in still waters.

Ponds from 10 to 15 acres are desirable units to handle, and
in no case should be less than two or three acres in extent, as the
cost of operating a small pond is practica1lr the same as operating
a large one.

Levels arid Preliminary Survey - Levels must be run on the
proposed pond site to determine the height of the dam and the level
of the shore line. A contour map of the area 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 will not freeze to death or be smothered dur-
ing the winter. The deepest portion of the pond should be located
at the outlet, the remainder varying betwoen one and three feet in
depth.

Location of Darn end Drain - Darns must be so located end
outlets so placed that every drop of water can be drained from the
ponds and the area lft dry for a period of time if desired.
location where there is a flat bcl-1akc meadow surrounded by nigh-
lands ama drained b1 a saal1 stream will usually be a desirable site
for a pond, as a den may cc ecoio'iaeallj placed from one bank to
another, end long, costl' dies v'ill then be unrocossary

Fends must not be located on sites carrying waters heavily
laden vritn silt and refuse, vthich if dropped on the eggs and newl
hatched fry will aestroy them. aters whaca are easily roiled or
become turbid due to heavy rains, etc., are not suitable for produc-
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Temporary Retaining Kettle

It may he worthwhile to place a tc!nperary retaining pond
of small dimensions just below the outlet pipe to receive bhe
brood fish which are cauht when the ponds are drained. A basin
50 feet long, 50 feet wide, and t.ro feet deep, with a ternporarr
screen at inlet and outlet., will carry over 400 brood fish for
several days, during which. time the main pond ll be filling
up. If this temporary retaining kettle is placed just below the
outlet pipe, operators can cuickly lift, by meiis of a large mesh
net, the brood bass over the dam and deposit them in the retalr-
ing kettle. !hare ponds hae a stood flow of water feeding
them from a stream, such kettles are unnecessary, as tile brood
bass can be kept in the old stroain channel in ihich the water
is running, provided the gallon flow is 200 gallons or more
per minute. Metal watering troughs, often used in holdin.g brood
bass when ponds are drained, are best placed, below the outlet
and water siphoned into them from the pond. A corso burlap
sack covering which will allow the air to reach the waters should
be kept on the troughs at all times.

Procuring Brood Fish for Ponds

The cooperation of the State Conservation Department
through local conservation officers should be sought in obtain-
ing by net the necessary brood fish for Forest Service ponds,

Nover use gill nets or nets with a mesh wide enough to
catch fish 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 ordinarr fish hook. Fish caught in the mouth by
barbless hooks, or hooks from which the barb has been filed, are
seldom fatally hurt unless they are handled roughly when released.
Fish which arc bruised. or have their scales knocked off are often
attacked by fungi and other diseases. If fishing from. a boat, a
large wash-tub ccntainino 14 to 18 inches of water and covered
with ooarse burlap should be used to retain the fish ;ihen caught.
The water should be changed completely every ton minutes or when-
ever the fish seem to require fresh water.

Nev.r kee: fish in a wire live box r @thor receptacle in
which they will be beaten about by waves or bruise themselves
endeavoring to escape. Under no consideration will the use of
stringers be allowed.

If fish must be held at the late or stream shore tIy arc
being obtained, a shallow depression may be e cavate.i along a
br'nTr and water led inte it by meons of a nai row channel. oo1
25' long and 25' wide with a to foot: depth -all accumnodate 2f 0
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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 1/8 of an
inch long, while themesh of a /-i screen is 1/4" by 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 arid
uneven places which will hinder the complete drainage of all the
waters must be removed. The slope of a pond should be to the middle
and toward the outlet, so waters can move slowly and unhindered
toward the outlet when the pond is to be drained. 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 feet wide end 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. ;rhere supplied by a small spring-fed
creek, log cribbing capable of holding two sizes of screen should
be installed on each side of the b*, to prevent fish from escap-
ing upstream. These screens should be protected by a slat rack
as shown in the accompanying diagram.

Fertilization

ihere ponds are located on sterile clay or sandy soils, as
much as 300 pounds of decomposed stable manure per acre should be
addec to the waters during a twelve uonth period. Care must be
taken to add the fertilizer 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 cnlr between 300 and 400
pounds of manure per acre each year.

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

Fertilization 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, bu none
should be placed in the water during late fall where ice forms iii

ponds a remains there during the entire winter.
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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 operations take
place, as they willobstruc-b the nets from being pulled to the
shore.

Boards laid flat along the bottom of the pond in shallow
water will make suitable places for bullheads to spavm. TheyWill burrow wider these boards to make their nests.

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 be fish have sufficient time to foflom
the receding waters without being trapped in weeds, etc.

ll vegetation and other obstructions must be removed
where seine hauls are to be made. Lny 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 vitality.

A net with meshes l-" wide should first be 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 roll and thrash about in the nets and kill many of the smaller
ones. The crop of young fish should then be tahen from the pond
by means of long minnow nets for distribution to the various lakes
which are to be stocked. Advance plans must be made in order to
know which lakes are to be stocked, and arrangements made for
transporting the fish.

The young fish imuet 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 oxygen in the transport can
on account of their activity.

An approach for trucks should be made close to the site
where the fish are to be taken from the pond, and enough man power
present to hardie the "ish. hae ten gallon cons ready ord filled
with water to receive the young fish. nough trucks should be
present to cairy away the cans as soon as they are filled. Know
where each truck is going and ic written instructions on where
to plant the fish.



G

Fish & Grene R-9

large bass if there is a constant change of water provided by a
small outlet or init.

Put brood fish in rearing ponds as soon as the ice loaves
the waters in the spring so they may have time to accustom them-
solves to their new habitat and become paired for mating. Three
hundred and fifty brood fish will stock a ten acre pond.

In procuring brood fish, teka only those individuals which
are mature. Size and weight are good characteristics by which to
go. Got as large and healthy looking brood fish as possibl. The
sex cannot be readily differentiated, but the chrnccs of obtaining
a 50-50 sex ratio when catching large numbers of fi3h are good, snci
for all practical purposes indiscriminate hauls will suffice.

Transporting Fish

Brood fish are transported long distances safely if enough
room is given them to rest at full length along the bottom of a
receptacle. They should not h confined in small crowded contain-
ers. Water temperatures must be kept around 60°F, preferably
55°F, and plenty of oxygen admittod to the water by means of a
pump.

Young fish taken from the ponds should 'cc handled, carefully.
With proper core one hundred 3" or 4" fich may 'be transported
safely long distances in a ton-gallon milk can. See "Handling of
Fish in Planting," Wildlife Handbook.

Spavming Beds

Bass prefer gravel ipen which to spawn, although if none is
present they will use marl, muck or sand on which to deposit the
eggs. The male fish constructs the bed by fanning and asserting
the grav& with the caudal fin, or even cai'rying pebbles in his
mouth. The sunfishes possess the some traits, while crappie will
either make beds on the bottom of the ponds or spawn on legs,
sticks, etc.

Gravel can be introduod in patches along edges of ponds
which lack this material.

Care should be token in. introducing gravel that is well
distributed along the edges of th' ertare pond. i3'ss, whn spawn-
ing, are prone to annoy cne ancth,,r af the spaining beds are too
close. If gravel is to be Iound nturally only on one end of a
pond, it will be goed practice to haul gravol and place it in
other portions whore it is net found.

Bullheads and catfish will not spawn Ca a bare bottom, bwt
burrow. Hollowrequire legs, boards, etc., under which they
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The best development of those food animals occurs where
pcndweods and other aquatic vegetation has become established.
Hyalella is seldom found anywhere but in dense patches of
Myriophylluni end Ceratophyllum or other dense patches of aquatic
plants. A pond should be stocked with the suitable pondweeds,
etc., 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, aril 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 ush!ng 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 discouraged. :hile it is often
possible to watch over trout rearing ponds and scare such predators
away or protect the ponds from their dcpredations by screenings,
large ponds cannot be so guarded, and if these birds become too
annoying, drastic steps must be taken to eliminate 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 lng range shooting without killing them.

Mergansers, corinorants, grebes and Thons are obnoxious and
may, during migrations, consume many fish in the ponds, but are
easily scared away 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 giver, to the
birds. Decoy mallards can be placed on ponds and used to entice
wild birds to stay and nest. Of course, such ponds should be
both fish and game refuges and hunting banned at least 500 yards
on all sides.

Construction. of Nesting Boxes for Tood Ducks, Wildlife
Handbook.
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Drying Out Ponds

Once in ev3ry three or four years, ponds, after drainage
in the fall, should be alloyed 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 from a
pond being dried over winter can be kept there; otherwise the fish
should be liberated in some 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 kept 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 trill 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-nouthed minnows may be used, but under no circum-
stances should the following species of fish be introduced or allowed
to exist inponds:

Golden shiner
Bullheads (unless pond is managed

for bullheads)
Carp
Chubs
Sticklebacks

The golden shiner, as well as the chubs, is carnivorous.
Bullheads or horned pout are spawn eaters. Carp, in trno, will
destroy all aquatic vegetation and create vraters 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 thin or other sinilar obstructions.

Studies have shown that the amphipod, ilyalella, is fed upon
extensively by young bass fro'rt one to four inches in lchgth. Tne
water-flea (Daphnia pulox) has been reared in acne ponds to a length
of 3/16 of on inch, and o.11 provide excellent food for young bass.
This large strain is the result of a correct amount of fertiliza-
tion.

Copepcds are also sought after by small fish and will be
found in abuntiance where waters are fertile.

-
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Figure 25
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HANDLING FISH IN PLANTING

Fish coming from hatcheries usually arrive by train during
the night. Night shipments are most desirable during hot weather
as nights are cooler and loss of fish is minimized. If you are

meeting a train, arrive early with enough men to quickly transfer
fish from ear to trucks. Always be sure of the time, place and
station Trhere you are to meet the fish, as too often men have arrived
late or have gone to the wrong place. Once you miss a shipment of
fish, neither State nor Federal hatcheries will send you any more.

Arrive in plenty of tic to inquire 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 responsibility of planting or hand-
ling them have irij'onned themselves ac to the correct porcedure
and have then carried out the operation carefully with proper atten-
tion to details. In the past as high as 9O of some plantings have
been lost thru ignorance or carelessness. A number of details 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 moans of accomplishing this, end one
must be coordinated with the other.

Cool the waters by placing chunks of ice in the cansj
500 pounds of ice for 50 cans of fish when travel distance
is 50 miles and speed of tthicks 20 miles per hour.

Throw wet gunnysacks around the cans to keep the ice from
molting too rapidly, as the sacks act as insulators. Also
place a tarpaulin over the cans while transporting fish
during the day time. Do not, under any circuinstances,allow
the tarpaulin to lie directly on top of the cans and so
prohibit aeration of the waters.

Aeration°

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

Fish cans arc usually supplied with screen tops or tops ehich
are bored with holes. Never use tops which will not admit air, as the
waters arc nrated thru the mouths of the c'is by the movement of the
truck, during shipment The combination of cool waters made possible
by the ice and wet gunnysacks and the supply of oxygen furnished by a
pump or dipper and truck movement, will in all cases keep tI'o fish in
good. condition. °n warxa,muggy days, during which time the respiratior
rate of the fish is apt to be grout, v-aters in the cans should not be
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provided the waters are not suitable to trout. Wall-eyed pike are
found as far south as Missouri and are very common in the Ohio end
Upper Mississippi river.

Bass - Pickerel - Mkj

Plant all of these fish in sheltered bays where weed beds.
are available for cover and natural foods are 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 streais preferring a temperature of around 62°F.
Brown trout con withstand temperatures of 75°F very vlland should
be planted whore streams are exposed and are warmed beyond the re-
quiremonts of brook trout. Rainbow trout prefer swift, rocky streams
and will withstand slightly warmer waters than the brook trout. They
never do well, however, where waters become too worni or where they
are subject to long stretches of quiet sluggish currents.

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

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

0 ° 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.
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allowed to become wrm.r than 45°F for trout and 55°F for pan fish,
pike and pickerel. Extra ice must elwf-.ys be taken in order that
there will not be a shortae.
Planting

Know whore fish are to be planted. Have a plan of action
made out in advance. Know where you are going.

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

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

Do not place all the fishin one hole or location, but
scatter the planting along the stream or lz1rn to be stocked. There
may be several roads to a lake or stream by which different parties
may arrive to stock waters. At any rate, diffuse the planting as
much as possible.

A satisfactory planting of trout can be made by distributing
the contents of one dan of 200 fingerling trout every one half mile
along a stream.

Plant fry of fingerling trout in small streams or pools
where they will not be taken by large fish. Give them a chance to
grow without being harrassed by carnivorous members of their family.
In large rivers w'ere there is no chance to put the young trout in
afe places, portions of the main stream can be screened off with

brush for protecting the sall fish. Young pan fish and bas.s are
best planted in dense weed patches where they will find ample pro-
tection and food.

Then placing the fish into the stream or lake to be
stocked, the grcatet care must be taken in liberating them slowly
and not until temperatures in the transport cnns are the same as
the str3am temperatures. A thermometer should be in use at all
timea to determine when the waters arc equal in temperature.

Upon arriving at the desired place, put the cans in the water.
Next, t±e a dipper and start changing the water in the cans with
river water. This proe-ess of chnnging the waters should be done
slowly, as a too rapid change may provo fatal to the fish. Then the
thermometer indicates the water in the cans to be the same temperature
as the river or lake water, the cans should be turned slowly over on
their side and loft submerged for several minutes so the fish may work
their way out of the c at their leisure and have ample time to
accustom themselves to their new enviroraaont.

Wall-oyd Pike

In planting wall-eyed pike fry, plantings are best made far out
in an open lake where they will not be beaten to death by wavecton or taken by large fish. Do not plant pike in natural basses Pii'o ir naturall foundn e lakes having connections withotrtcr lakes thru rirers Rivers are also suitable pike habitats,
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WATERFOI[IL

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 tL_Wildlife Manual.)

Every lake and river in which conditions are suitable for
the development of wild duck foods should be investigated and
planted. All of these areas must receive absolute protection
from grazing animals, simmer tourists and poachers. If a portion
of alake 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 allowed within three hundred yards
of the shore. Some lakes will be suitable for waterfowl propagation
nly 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 to 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 fanning 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 ws to conserve
the natural resources and to develop all possible land uses. There
duck breeding grounds do not now exist they should be created; where
food islacking, it should be planted; where waterfowl needs pro-
tecticn, The National Forests should contain refuges.

Each National Forest area must have inviolate refuges for
waterfowl where the birds cannot be persecuted during hunting
seasons A system of refuges and. public hunting grounds should he
established. Refuge areas must possess sufficient cover and food t'
serve as feeding and resting areas for the birds. The public hunt-
ing grounds must also prove attractive for ducks. Each forest will
have to plan and establish its own nel.vierk 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 af ford-
ing protection for the birds.

Ducks are divided naturally into two classes - the divers and
the puddlers. The diving ducks ecmprose the following species:
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tions, but it is our duty to raise a surplus of ducks above the
natural wastes and shooting drain. It is then imperative that
managoment for tho ducks that nest in tho forests be considered.

Breeding areas for ducks must have:

1. Sufficient, clean, stable water areas
2. Food
3. Freedom from disturbing factors, as:

Man
Predators
Grazing animals

4. Cover

The food of the diving ducks differs somewhat from that of
the puddlers, and the food of one species may differ slightly
from another. Food for the puddle ducks must be within two feet
of the surface so they can reach it by "tippiflgt' Such foods as duck
potato, wild rice, duck weeds, pond lilies and insect 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, sage 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
reach 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 ;hich nest in the forested part of the Lake States
require a slightly different habitat than those hich nest on the
prairie.

Large rice beds are their favorite type of habitat. Low
bushy shore lines and numerous small pot holes in the near vicin-
ity make ideal surroundings. Small inland pot holes. vhich are
nearby, serve as ideal nesting sites, but the ferlilie$ soon migrate
to the abundant cover and food found in the rice beds. Black ducks
and mallards are very prone to move into larger bodies of water as
soon as the ycung can fly.

See -- Paul L Erringtcn and Logan J. Bennett.
"Icvra Duck Studies." Iowa State College, Pmes ba.
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Lesser scaup ( little bluebill )
Greater scaup ( greater bluebill)
Canvasbaok
Redhead
Golden-eye
Ruddie
Ring-neck
Buffiehead

91 Morganser

These ducks dive to considerable depth for their food and
require fairly large bodies of water f or feeding grounds during
migrations. However, they nest abundantly in the small grassy
sloughs of the prairies. These birds all possess a flap on the
toe of each foot. The puddle ducks do not.

The puddle ducks are:

Mallard
Black duck
Blue and green-wing teal
Baldpate or Widgeon

5 Gadwall
Pintail
Shoveller
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 irshes where the mallard, black duck, golden-eye, wood duck
and. teal breed. Although the mallard and teal are found breeding
on 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 prsctically never seen. west of the Red
River Valley, but east of this point increases in numbers.

Lakes and stieams surrounded by forests prove very attractive
to golden-eyes aM wood ducks. As these species nest in hollow
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 (o) lie either on. the
edge of the prairie breeding grounds or within the breeding range
of the black ducks, mallards, teal, golden-eyes and wood ducks.
The greater percentage of oir land lies wholly witlun wooded
areas of the Lake States. The Thkes, streams and marshes should be
managed for the propogation of these ducks that freqent them for
breeding purposes. he other species which feed but do not raise
young on. our forests should be cared for during migra-
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RICE BED

Many water .reas on the National Forests of the
Lake States can be developed into real beds such as is
shown above. Huge rice fields alredr exist on the
Mthnesota Forests. Many others should be developed
there and elsewhere.

-133-



a
Fish & Game, R-9

DUCK LAItES

A duck lake must possess sufficient clean and stable waters
in connection with accessible 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 make them
undesirable for wildfowl, and to discuss typical 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 waters are harmful because water
plants left on dry land cannot perpetuate themselves. High waters
are also destructive to rice and other desirable duck foods. Nests
are 6overed and ruined by floods, and when silt is deposited by
flood waters, duck food may be buried and killed. Floods or sudden-
ly rising waters are very disastrous to the propagation of waterfowl.

LRkes or streams suitahl for duck propagation mist pcssess
a low, grassy, irregular shore line. Coves, nooks and small bays
in which the waters run among stalks of rushes, cattails, etc., are
very desirable. The area frcra the vrater?s edge to high ground should
contain this ±ype of shore line for a width of about three chains
and should oxtdnd over at least cne third of the lake or stream shore
tine. Small islands of rushes or cat-bails scattered throughout the
lake make favorable nesting sites for the divers.

Many lakes possess a low, marshy shore line, but due to deep
waters adjacent to the banks, little or n duck food is grown or is
available. About seven-tenths of a lake should he shallow enough to
support plant life in order to be suitable as a duck breeding area
and feedin ground. Waters over 12 feet deep will not support gret
quantities of plant life unless the waters are very clear.

Puddle ducks such as mallards, teal, vdgeon and pintails pre-
fer to get their food by "tipjing" and require very shallow waters
for feeding. Seldom will Lhey di-e for food, buf wcen they do, tl'ey
cannot reach below a three foot depth. Black ducks and mallards
driven from good feeding grounds by excessive gunning have been known
to exist on deep waters, but most of their food at such places is
usually gleaned from what the diving ducks bring to the surface. At
least cne-fifth of a lake should be less than tvro feet in depth
if it is to hi suitable for the puddle ducks.

Aquatic insects are one of the principal foods for ducks
and comprise nearly rne hundred per cent ef the food for dtcclings.
Lake nrri tream stidiew have shoun that most of tbo q.atic meot
forms are abselutely dependent on plants for 1-heir developmont -
not only for food bit for attacaents to crawl upcn. Loose mud ,r
shift-erg bottoms are unsuitable for most insect species to dove:op
Many of the adults of aquatic insects cinergo from nymtthal stages
which im.st climb up stems of rs}'es, etc., to c at their nymphal
skims, azidvrhero sticks or aquatic plants are net availaele, -ti so
forms of insect life

1 A
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Tall trees, overhanging banks or coves of lakes in which

rushes and other eiriergents have taken root make the most ideal

breeding sites for these ducks. iIost of the, streams and rivers

in the forests are adaptable for the propogation of these waterfowl.

( See "Wood Duck", Wildlife Handbook.)

The gradual disappearance of the buffle-head and wood duck

has not been so much due to the hurter 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 uncut.

Potholes

The pothole, or small pond, is the principal breeding 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.

A constant water supply is very desirable, but due to droughts,

many. of the small ponds are temporary arid dry up during the latter

part of July arid 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 droughts cannot affect the duck pop-

ulation. .

By the installation of dams in smqll creeks, ponds which
will not be subjected to temporary droughts can be formed. Bbavr, ,
in many localities, have made excellent ponds of this type, and it is

a rather simple procedure to make their dams 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 watertowl breeding in the forests.
Birds on theae 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 sloug'in are usually quite shallow
and. small-some are alkaline-but some of them are of fresh water and

support abundant duck foods. Fresh water prairie lakes possess
abundant sage pondwsed, mi).foil and coontail, wucxi are fresh wator
indicators. '(See Technical Bulletin #221-a U.S.D.A. publication).
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cannot dvelop successfully. Ilot only do the rotting and living
aquatic vegetation of lakes and streams produce food for insect
life, but they form a basis for attachment 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 propagation.

Them tare three conditions which are not advantageous to duck
population in some of the lakes:

Deep lakes (Over is')
Shallow lakes with bare mud or sand
bottoms possessing no vegetation
Lakes possessing no grassy shore
lines.

It is desirous to have some deep water in the duck )akes in
order that nave action will be developed and emorgents will not grow
too rapidly and eventually fill up the lako; also to keep the lake
in a healthy condition so that putrification effects vill not bo
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 themselves. Low
bars which are just above the water surface prove very attractive
to ducks. Muskrat houses often servo a similar purpose, and it is
not at all uncommon to sac several ducks sitting on a single rat
house.

Mallards and teal desire the safety of the cover and shade
afforded by rushes, and marsh grasses along a lake shore. Such
cover to ho effective and readily accessible 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 except in restricted bays or
along limited stretches of shore line, but ducks of the following
species could be induced to nest and use the more open bodi.s of
water if a resting box for every ten acres of water was supplied
along the more ''eily oodc4 shore lines.

1. Wood duck
Golden-eye

3. Buffle head
Hoodd nrganr
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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 possess 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 discussed.
Golden-eyes and niergansers 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, suall
potholes or streams 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 constwiption, but if the forest cover is protected
thereby increasing the fertility of the surrounding land, these
lakes 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 hoped further plantings of duck
foods wall make this forest and other forests in s-irnlar lake regions
more productive in the fiture.

Pollution

Refuse emitting from factories, sewers and creameries has
destroyed the productivity of many streams and lakes. Vrastes which
use oxygen in their decomposition prove disastrous to animal and
plant life of the waters when the oxygen content falls below tro parts
per million. Thero this has occurred, fish, pcndweeds and most of
the aquatic iiisect larvae and nymphs are smothered. Ducks zust leave
lakes where their food supply has been destroyed in this mamler.

Disgusting and obno:ious as pollution results are, there
exists a general apatj en the part of the public to support a!CUats
control methods for the disposal of sewage and industrial wastes.
.[herever such conditions occur vigorous steps must be taken to irre
clean breeding places for ducks and. fish.
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Alkaline sloughs of the prairies are capable of supporting
ducks if the saline conditions do not become toc intense. V[idgeon
grass, algae and sometimes sago ponthveed are found growing in such
lakes. 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 r'ined 9O 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 line well clothed by grasses, rushes and cattails. Grazing
and farming activities must not be allovied to disturb this shore
line if it is to be used for duck breeding purposes. Redheads,
bluebills, canvashacks and ruddios make their nests among groups
of these plants growing in water, and very often redhead nests are
found in cierips of cattails standing in a foot of water.

River Lakes

Ox-bow lakes and other river lakes appeal to many of th
wildfowl. In the Central States most of the god duck lakes are of
this type, producing local ducks and feeding eat numbers of migrants,
because of the supply of abundant food found in and bordering these
lakes. Pond lilies, duck potato, duck-weeds (Lemna), rushes, chufa,
are all very common, and most of the pondueeds grow luxuriantly in
these waters. River lakes make their appearance mainly on the loer
courses of streams where valleys have been widened sufficiently for
a meandering current to cut back end forth, creating ox-bows, etc.
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 brought down by the river. The
succession of watera has already gone a long way toward the climax
when a river lake is formed.

Blue-winged teal, mallards and shovcllers breed in these
lakes and use thom extensively during migrations, The states of Iowa,
Missouri, Illinois and Oklahoma havo several fine lakes of this kind
and could creato 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 te , Sphrgnuri Iross, bog
birch and black spruce. Such lakes ar in ti-c process of filling in
with peat along th edges, but are usually quite deep adjacent to tqe
si-ore. Their waters appar dark, and are vry often so acid, and stag-
nant that ti- are prohibitive to good animal and plant growth, and
tre only plant growth noticed in many as a scattering of spattordocc
(iellow pond lalj) Ducks may i.so such lakes as resting grounds and
for seclusion and protection during hunting seasons, but thj deficiency

-137-



G
Fish & Gaim, R-9

REFUGES FOR VrATERFOIVL

Inviolate refuges for the protection of waterfow]. during their

fall migration must be established. Such refuges are in&ispensible

for the following reasons:

The birds must have miolosted recourse to

food, rest and shelter. They cannot be persecuted from
every lake and stream and be expected to maintain. their

numbers.

Migratory waterfowl are not only the possess-
ions of the United States, but belong to several nations.
It is our duty to see that they are sufficiently oared. for
and protected while in our hands.

Baiting end 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.

Refuge areas will prove to be produátion areas
also, and must be protected from man and animals during the
nesting season.

Sanctuaries taust be established as permanent Federal refuges,

never to be 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 ihe birds

will beooixi more..and more accustomed to those refuges. It would be

takng unfair advantage of them to open such waters to hunting after
rears of protection. A refuge for waterfowl should be made with the

purpose of 1eping it permanent.

Jhat Constitutes a Refuge Area.

Refuges must be established where constant water levels can
be maintained. Lakes which are apt to dry up during dry seasons
and lakes controlled by individuals or companies which require the
waters for commercial pirposes 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 water.

A refuge lake must possess the foliwoing characteristics to
be satisfactory:

14Q

Clean, stable water areas.
A low, gr&aay shore line surrouiding at

least 1/3 of t'e lake. This str.p to be not less
than three chtins wide.
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Fig.32. Duck Lake Ruined by Grazing
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Lakes 1 to 15 are duck lakes on a National Forest*, we will
say. Lakes 1, 8 and :12 should be made into rofuges. Those
lakes must possess ideal food conditions, resting areas and clean
and stable water levels.

Portions of large lakes may ho 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, vfrdle 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. Disturbances during nesting seasons are also harmful and must
be stopped.

Control of Predators

V'here there are concentrations of game birds there will be
a corresponding increase in the vermin 'which prey upon them.

During the nesting season the following animals destroy the
young and the eggs of our wildfowl:

Crows
Rats
Mink
Weasels

5, Skunks
Raccoons
Foxes

Coyotes
Turtles

Crows arc especially injurious to young ducks and duck eggs.
They must be controlled by shooting or trapping and destruction of
their nests.

The mink, ckunk, etc., can be controlled by trapping.
*

( $c"Duck Lake'- Wildlife E&dbok.)
-]A2 -
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3. Emergent vogetation such as bulrushes, reeds,
rice, cattails, etc., should extend into the waters
from the grassy shore lines. Clumps of theso emergents
appearing throughout the whole lake will be advantageous.

foot.
4. One-fifth of refuge area no deeper thrn three

One-half of the remainder of the lake shallow
enough to support potamogotons, or other plant life.

There should be a minimum of farms and clear-
ings and similar human activities adjoining the lake.

Areas should-be so located that they may be
under easy management end protection from violators.

System of Location

A system of refuges must be worked out and put into effect
on each forest. One refuge on a forest is not satisfactory and may
prove disastrous to the birds, Lecause of large concontrations of
ducks which may be attracted to it. Concentrations may be so
groat that all the available food supply will be eaten and the
area practically ruined. But a greater danger is the havoc wrought
by disease, such as the "duck disease," also called botulism, re-
sulting from putrid unhealthy conditions. flierever huge numbers
of waterfowl exist in congested areas, this dread disease is like-
ly to occur.

The refuges should be so placed and sufficiently numerous
that the drnger of local concentrations of ducks will be minimized.
None should be less than ZOO acres in extent.

Ten to enty percent of the tocal duck waters should be in
refuges. This percent will be more effective and useful if scattered
over the forest, and not clustered together. Reasons for this have
been explained previously.

The followiflg diagram shows a hypothetical arrangement of
lakes with the location of the waters suitable for refuges indicated;

-14].-
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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 erratic

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 may migrate south much earlier,
accompanying the blue-winged teal on their early migration.

The number of these ducks in the National Forests can be
greatly increased by providing many small potholes. Beaver
in many instances, have created ideal nesting sites, and many small
creeks can be improved for these duoks by the construction 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 coxriznonly in all Lake States
Forests, and if provided with small marshy sloughs breeds abundantly.

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 tame and will stay
close to the habitations of man.

Rice and rush-choked marshes appear to be its most favorablé
habitat. As the hens are very selective when breeding and nest somo
little distance from the lake in well hidden clumps of marsh grass,
grazing pii15 and haying operations destroy many birds each year.
A rank growth of shore vegetation should be present a distance of
three chains around each lake or marsh being used by these ducks f or
breeding purposes.

The blue-wing is the first duck to migrate south in the fall0
and usually leaves the Lake States beLeen September 15 and October
1, although some individuals remain much longer where protection
and food are excellent.



Fish & Gone, R-9

The duck hawk is very often disquieting to ducks and is cap-

able of destroying many valuable birds. Hunting of those birds
and disposal should be done by competent men who know the vaious
kinds of hawks and will not kill harmless species. (See "Cenpotjt
ors and Predators of Ducks."jldljfe Handbook.)

Food in Refuges

Rfugos must be made whore there is abundant natural food.
Such places vrill be attractive to the birds and the refuge will
function as it should. Do not establish refuges whore there is no
chance for a duck to food or rest.

NOTE

Plans for a system of refuges for waterfowl should be
carefully made on each forest. The refuge sites will be checked
by the Regional Office and the nocossary arrangements startod
for making the sugostcd areas into Federal Refuges. Plans
should be completed if possible boforo May 1, 1935.
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WOOD DUCK
(Ai sponsa)

Small woodland potholes and creeks are sought by these
ducks for nesting sites. They nest in hollrw 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.

Wood duck nestin boxes should be placed along wooded streams
and small woodland lakes. They are best placed beside the shore on
some tree or snag which overhangs the rater. Use only trees and
snags which are sound and not apt to vrindthrow. Each camp should
make from fifteen to fifty nest boxes each winter and have them
nailed or screwed in place before the ice leaves in the spring.
Nesting boxes may be placed from ten to forty feet from the ground,
and often may be attached close to human habitations, and if the
birds are unmolested 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 areas if suitable
water is present.

Hrllow cedar logs may be used for nesting boxes, provided
they are the sne dimensions as in the accompanying diagram. A
board back and a board front with a six-inch diameter entrance
hole must be placed over the ends of hollow logs.

A backboard fastened to the bac'c of the nesting box should.
be provided so the boxes can be nailed to the trees. Nailing nest-
ing boxes for birds to trees is penossible.

HOODED M2(ASER
(Lopnodytes cucuiltus

GOLDEN-EYE
(G-laucionetta ciangula americana)

BUTTER-BALL or BUFFLEHEAD
(charitonet-ia albeola)

These ducks possess hocits sirniar to tI'e wood duck. They
nest in hollow stzmrs and trees in the Lake regions of all our
Northern Forests, but unlike the vro& duck are not found in the
Illinois artd Iissouri Forests. !any of the nesting bo7es for w'od
ducks'will be used by these specics,but a they are desirable
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MALLARD

(Arias platyrhynchos platyrhynchos)

The Chippovra National Forest in North Central Minnesota con-
tains many fine lakes and marshes whoroin the mallard broods in
groat numbers.

Nests arc frequently located one mile from the water, niaking
it difficult for observers to determine if tho mallards arc nesting
until the young broods appear on tho water. Often as many as twolvo
young are successfully roared to maturity by one mother.

The plantings of rice in many of tho shallow lakes has pro-
vided suitablo mallard lakes, whore nono existed before. Rice fields
are especially attractive to the mallard and ho will often travel
100 or more miles a day to reach such feeding grounds. Wherever food
and protection is to be found the mallard will stay and breed, being
a rather cosmopolitan bird.

The mallard is more coaon in the western part of Region Nine
than in the eastern forests, whore the black duck, a close relative
gains the predominance.

The restoration of drained and drought affected areas will in-
crease the mallard population L'micasurably, as now perhaps more
than tvropthirds of their former brooding range has boon destroyed.
Grazing and unnccossary human intrusions, such as motor-boating and
camping adjacent to our duck lakes should be discouraged.

BLACK DUCK

(Arias rubripes tristis)

This is an eastern relative of the mallard, and is more connion
than the mallard along the weeded lakes and streams. Old beaver
flowages prove attractive home sitos for the black duck, and the
small shallow coves along large lakes arc often used. They seldom
nost south of the Lake States, or west of Minnesota.

Rico fields arc used extensively by the blacks arid often
mixed flecks of mallards arid black ducks can be seen flying to and
from those breeding grounds.

The black is perhaps more canny than the mallard, and bofero
daylight arrives, promptly loaves iwirshos whore hunters are waiting
and goes to open bodies of water vthre they can keep watch. Mallards,
of late years, have been adopting the same principle of self-preserva-
tion, but arc not always as punctilious in leaving rarshcs before
day-light as the blacks. Beth tao mallard and black duck cone into
feeding beds long after sundowa whore there is hunting.
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ducks to propagate they should be unmolested. Although the hooded
niergansers are fish eaters and also to some extent the golden-eye,
they will not prove to be a nuisance on -ftc lakes and rivers, and
under no consideration should any of t}se ducks be shot out of
season on National Forests.
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PROTECTED DUCKS

Three ducks have been placed on a protected list
because it is knovm that they arc so rcduccd in number
that their extinction is evident unless shooting thorn is
stopped.

Wood duck
Buffic head
Ruddy

The first two birds have sufforea greatly duo to
logging and destruction of the forest. Both species
nest in hollovz stumps and trees and their decimation has
boon due to the destruction of their habitat, rather than
to overshooting. Drought and drainage has affected the
ruddy duck during the last fe years and seriously reduced
his numbers.

It is necessary that forest officers acquaint them-
selves with those birds and act as missionaries in dis-
seminating their information to sportsmen so that all those
vho go afield may know those ducks apart from others.
Wherever possible, those who are qualified should explain
arid point out to sportsmen the defining characteristics
of those birds.
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BUFLEFPAD
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