Gf
Fish & Game, R~D

DUCK AND MUSKRAT FOODS

It is desirable that suitable aquatic vegetation be planted
irmediately ani that the plantings bte continued until the National
Forests possess adequate seed beds of valuable fond plants. It is
best that permanent rice beds, etc., be established as soern:as
possible An each Forest in order to have available a source of seed
for planting purposes on other lakes and streams within the Forest,

There are numerous waters in the Forests which would be
suitable for duck and muskrat propagation areas if they were planted
with rice, wild celery, pondweeds,etc., Meny times, planting of
these foods will produce a very productive breeding and resting
grouhd. It is of primary iuwportance now, in that most of the lakes
and marshes which were once productive of muskrats and ducks are
drained dry. :

YILE RICE
Harvestiné;
. Rice is ripe when it can be knocked off or shatters peadily.

All of the seeds do not ripen at the same time. A bed can usually
be harvested four or five times. Ripened kernels sink readily into
the waters; umripe kernels tend to float,

Wild rice is best harvested with the use of +twe light cedar
sticks about two and one=half feet long. The ends »f the sticks are
rointed and widened back to handles that fit the hands comfortably.
Mnme man paddles the canne frem the baw while the other men sits in
the stern seat and knocks off the rice with the aid of the sticks.

With the left arm the man harvesting the rice bends the rice
over the left gunwvale. One of the sticks held in his left hand en-
ables him to bend over a consideratle amount of riee. With his
right hand in which he holds the other stick, he lmocks the ripened
rice into the canne with a short swseping beat. He does nnt use short
choppy beats but runs the stick over the rice heads as he heats.

After the rice on his left side has been knmocked off he proceeds to
harvest the rice on nis right side, but this tine uses the right arm
to encircle it and the left hand to knock it off.

Ths man paddling the canoce should go just fast endugh to allow
the harvester to beat both sides., He shculd not go so fast that any
patches of rice are. skipped. : ; '

Stéring‘

Wild rice may be planted as soon as it i3 harvested. If it is
to be planted in the fall, it should be sown immediately after

| ©  gathering so that the kerrels do not have time to dry out. Once
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they become dry, they lose their vitality. If it is not possible
to sow the rice after harvesting, it shkould be stored in a con-
dition as nearly natural as possible.

Select a place in a rather deep, slowly moving river, or

along the shore of a lake, ond construct a bin of heavily galvan-
ized wire (fence)s The meshes must be small enough to kecp out
muskrats. Make several racks which will divide the bin into
horizontal sections. Place the wild rice into saclks which have

a coarse weave. Loosely woven gunnysacks are very adaptable for
this purpose. Fill the sacks w'th rice so that when they are 1lczid
face dovmward, the ricc can te spread out to a depth of four inches.
Put a layer of these sacks in the first rack and then another layer
in the second, etce The whole structure will have to be sunk be-
low any probable ice level. Also, it must be sccurely staked or
anchored so that it will not tip over or be swept away. Sand bags
may serve to anchor it. A morker should be placed over +he bins

so that thcy can be resdily found. Handles on each end of the
rack will serve as zn casy means of lowering and retrieving the
rackses Rice should be taken from the btins as soon as the ice
leaves in the spring, and planted.

Rice can be more easily and economically stored for short
periods if kept in an ice house. It should be placed in sacks and
wetted thoroughly. Put the sacks directly on the ice and cover
well with sawduste The sawdust should be continually wet.

If a fleowing spring is present which will not freeze solidly
over the winter, sacks of rice may be advantageously kept in such
places without harm. Dig holes in the spring bed in which to lay
the sacks and cover and surround the whele with galvoanized screen-
ing to protect the rice from rodentse. Water should be flowing over
the tops of the sacks at all times.

Even if rice is to be stored for only one or two days, be
sure that it is kept moist. Put rice in sacks which are wetted
continually. Ice cakes placed in the sacks of rice are advantageous
in Ykeeping it in good condition.

Never put too much rice in a sack. It is a very good prac-
tice to place rocks in each sack so that the rice is somewhat sep-
arated nnd does not have a chance to become sour. Never fill a sack
more than one-third of its capacity, znd spread out the contents

evenly. ‘

If rice is to be shipped, send it by refrigerator car or by
express. in a moist condition. - -

| NEVER ALLOW RICE TC BECOME DRY.

" KSEP IN COLD, MCIST SURROUNDINGS.

o oese.
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Planting

Rice may be planted immediately after harvesting in the
fall or during the following spring. In the latter case, it will
have to be stored over winter.

Spring plantings are somewhat more desirable than fall
plantings in that the rice has a greater chance of survival
against ducks, etc., which will eat a considerable amount of it
during the falle. However, rice can be planted just before the
freeze-up and be safe from ducks. PFlant in the spring immediate-
ly after the break-upe.

Rice which is planted in the spring may be sprouted; in
such cases, the kernels will have to be mixed with mud balls and
sunk to the bottom. Otherwise, the sprouted rice will float and
wash up on the shore. -

Plant rice wherec there is a slow movemcnt of water such
as in slowly moving rivers or vhere waters leave or flow into
lakes. Rice does best where there is a gradual water turnover.
Plant in waters from l/b foot to & feet deep on a muddy bottom.
Tt will not grow on gravel or sand. In planting rivers, start as
far upstream as it is possible to sow the rice to make the initial
planting. The seeds will then tend to be swept dovmstrcam every
year and -the planting will grow rapidly. :

Not all the seeds will germinato the first year they arc
planted, but may wait another season before coming up. Therefore,
a planting should not be judged until the second year. If a plqnt—
ing fails, determinec the reason and make out a full report.

Reasons for Failure

1. Rice not properly cared for before planting -
2. Planted well, but picked up by birds
3. Planted too deep
4. Planted too shallow (the lake may reccdc and expose
the rice to aninals grazing from the shore or
the rice may be burncd out)
6. Muskrats - these animals will dostroy rice beds by
cutting down the stalks for their food. The
rats must be controlled.
6. Harvestlng of the ricec: w1thout leavlng ‘a sufflclent
seced stock , ~
7. Planting on gravel or sand
-~ 8. Planting in stagnant'waters :
9. Rice allowed to ferment’ or. bocomc heated and. sour
L before plantlng. e : R

“rrotected bays and coves whlch possesu much bcttoms are.

very‘&e81rab1e for plantlng of r1ce 1f thcvgure locatad on theVg ,‘; 

e -155- o
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larger lakes where the watsrs are continually freshened by wave-
action. Rice, however, will not grow where the shores are con-
tinually beaten by waves.

Fifty pounds of rice will plant one acre. The seed can
be sown broadvast from boats. Plant well wherever an attempt is
made. Do not attempt to plant a large area w1th an insufficient
amount of rice.

Celery
Harvesting

Wild celery is found growing in waters from one to twelve
feet in depth. It requires a constant turn-over of waters, and
therefore grows best where rivers empty into lakes or where there
is sufficient wave action to stir the waters. Celery usually grows
in company with other plants such as chara and where pondweeds
are scattered,

‘Then the plant is fruiting one can readily determine its. !
presence by noting the long corkscrew stem which bears the seed
pods - This stem twists through the water and bears at its terminal
end a long round pod filled with a gelotinous mass, in which small
dark seeds are foumd. The pod on calm days may rest on the sur-
face of the water, but as the seeds become ripe the pod is with-
drawn from the surface by the corkscrewv contrsction of the stem.
Leaves of the plant are peculiar and are eesily recegnizable. They
are usually quite narrcw and wavy, having the appearance of long
ribbons. The ends may be somewhat twisted or serrated. Several
leaves arise from the base of the plent. Threc long parallel veins
traverse the entire length of the leaves. Thesc veins are commected
by irregular cross veins.

The wild celery grows best where there is a muck or a marl
battom. It is seldem found growlng on barren sand and never on
roclty bottoms,

The plant propagates by threc methods - seeds, winter buds
end plent fragments. All portions of the plant-arc caten by ducks.
The buds are especianlly sought after by the divers, while the
mallards, teal end other puddlers usually feed.on the leaves.

L Once a celory bed is locaucd 1t is ccmparatlvoly aasy o :
harvost the plants. A fine-toothed rake with a long hondle is.the
best tool to usc.  Secversl plants at a time can be ‘raked up from

“the bottom, These should be immediately placed in a gumny sack

- .which can be dragged through the water beside the boat. .Just as e
in handling rice, wild celery must not be allowed to dry out.. Any. -

:   to the surface and can be picged ups’

‘J:plants ‘dislodged but nct brought up on thp rakc w111 soon flnat
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Storing

Wild celery must be stored in cool, wet surroundings. If
the plants are to be kept over a long period they can be stored
in bins umder water just as rice is stored. Never allcw the
plants to become dry or sour.

Planting

The seed pods are best planted by breaking them into half
inch sections and sowing them broadcast. Forty pounds of the sced
will plart an acre. Sow rather sparingly, as the plant spreads
rapidly when once started.

Procure a forked stick for planting the whole plant. Throw
a plant intc the wator mnd as it floats stick the crotch of the
stick over the root system and force the plant into the lake bot-
tom.

Winter buds and seed pods which float must be mixed with
clay balls and sunk sc¢ that they do not wash up on +he shore.

Duck Potato
One of the best of mus¥rat and mallard foods is the duck

potato, which grows wcll along low-lying wet lands. This plant -
is more readily available +to waterfowl if growing in shallow water.
The bulb is much sought after by both ducks and muskrats. The
plants reproduce by mezns of seeds, vhich are shed cach fall, and
also by means of their tubers. Both tubers snd seeds may be col-
lected during the fall and planted in favorable lakes end streams.

A fairly rich soil is preferred, but the duck potato will
be found growing on wet sandy soils also.

Sago Pondweed

This is a very valuable pondueed which is capable of growing
rapidly and affording abundant food for ducks. Both seeds snd
tubers can be cnllceted for restocking purposes, but often the
whole plants can be rooted up and replanted by forcing them into
the bottoms of ponds with a forked stick.

Other Aquatic Foads

A11 other aquatic rlants such as coontail, elodea, ete.,
should be gatlered and plented wherever conditions varrant. All
aquatic plants should be kept cool and moist when being stored -
or transported, and should never be allcwed to becem: hented or
dried out., - ' o SR

-155-
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Covor Plants

Cover and food plants for muskrats and ducks, such as cat-
tails, bulrushes, rceds, etc., should be planted in connection
with these other foods in order that we may finally possess marshes
which will produce a maximum fur and waterfowl crop.

The root stalks of thcse cover plants are the best means of
propagating them. The roots can be dug up and broken into lengths
which possess one or morc nodes which may be planted in muck, sand
€r gravel in about onc to twenty-four inches of water. May and
Junc 1s the optimum planting time, according to the Wisconsin
Aguatic Nurserics of Oshkosh, ‘/isconsine They suggest planting
the roots about three feet apart or approximately 1,000 te the
acre. Plant well by cxcavating a shovelful of soil ard slipping
a root into place, and then by packing the excavated soil over the
roots with the fcet.

Chuf'a

Chufa is a good lzke and river margin plant, acting as a
cover and also providing excellent fcod seceds. It needs a fairly
rich soil, but can withstand dry conditions very well, and there--
fore is useful to grow not only for waterfowl but turkey, gquail
and pheasant. ‘ )

Plant the tubers four inches deep, in furrows eight inchos
apart, and cover. The seccds may be- broadcast on broken ground, but
best results arc obtained Ly planting the tubers.

L =lG6=
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TABLE OF DUCK FOODS AND DUCKS FEEDING
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FCODS
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DUCKS
Divers
Canvasback X X1 X XX XX, X | X| X
Redhead IxIxxix]x XXX L
Little bluebill | X | X | X | X [X X I x|x X
Greater bluebill | X { X | X | X | X X1 x1X
Ruddy duck Xix|XiX X 1xX X
Golden-cye X1x X X i X
Bufflehcad X XI1X 1 X X1 X
Ringneck X i X1 X1 X)X o X
T
Puddlers : I
e — |
Mallerd x jx [ xix[x{xix |x!xixlx
Black duck X IXx X xixIxIx 1xixi{x|{x
Green-winged teal X 'X | X | X|X X 1X X |X | |X
Blut_a—vdn;;sd teal! X _4_2(___L>X X }E X ?E X IX X
Gadvwall (X XXX X [ X 1x X
Shoveller i X X X 1Xi¥X |x:ix X
Wood duclk X IX | XXX |XxIx |xixi1xix
Pintail X Ix [ X x{XTx'x Jxix X
]
Geese
Cenada X | X X X| X | Gross
Snow X1 X X | Grass
i

' °List partially compiled from Biological Survey findings

| 57
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DUCK FOODS HARVESTING REPQRT
Date Forest
Pounds |
T. R, Sec, ; :
Lake or stream Location Harvested ; Date ) Remarks (species)
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Form 98 R-9

Date

DUCK FOODS REQUIREMENT REPORT

Forest
Due in Rs O. not later then July 1 each year,
- s . J. . .- Remarks
o Pounds needed : Can total supply be obtained
‘Lake or stream T.ReSec (State kind of food in forest? If not, how much
to be planted Location plants wanted) | Acres to be planted do you want chipped in?

-159~
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DUCK FOOD PLANTING REPORT
Date Forest
T.R.Sec. Pounds ! Area planted , S
Lake or stream Location Planted in acres Date Remerks (species) =~
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DISEASES OF WATERFOWL

Three of the many discases of waterfowl kill thousands of
the birds each year, and at times prove far more destructive than
other agencies, such as hunting and depredations of predators.

1. Botulism (alkali poisoning, duck discase, Western duck sickness)
Causitive organism - Clostridium botulinum (Type C)

Previous research studies indicated the duck discase to be due
to alkali poisoning, but subsequent and more recent investigations
have dcefinitely proved the sickness is due to a bacterium and its
toxin. The first outbreak of duck disease occurred in 1910, in the
marshes of the Great Slave Lake in Utah. There is little doubt that
the causitive organism was cndemic in North America long before the
disease became epidcmice.

Drainage and tampering with water levels has in many cases
practically ruined thousands of lakes for waterfowl, and made many
veritable death traps. Fluctuating water levels, as occasioned by._
‘power dams, ctc., produce harmful conditions in many lakes becausc :
of the vegetation and animal 1life left to rot in the sun when waters
are drained.

Ducks alighting on such bodies of water are lisble to be in-
fected by eating or drinking polluted material. The symptoms are:

1, Affected nerve centers or nerve terminals resulting
in muscular weakness, which in extremc cases or pro-
longed sickness results in the total disability of
the birds. Frequent paralysis of nictitating membrane
is apparecnte

2. A diarrhea is evident in some individuals when the vent
is blocked and the cloaca becomes distended.

8. Subnormal body temperatures occur (around 100°F),

The degree of sickness in different birds is due to the amount
of toxin which is ingested during feeding. If the emount of toxin
taken into the system is small, the course of the disease will be
mild and retarded, but if a large amount of the toxin is teken, the
disease may strike in a very few hours and soon prove fatal.

Methods_QQ.Control

1. The best control is a preventative - prevent duck sickness
by assuring clean, well circulated waters in lakes and marshes, con-
,trol of fluctuating water levels and keeping a clear, well defined:
~shore line. Where wmaters may become stagnant, water at least one

foot deep should be kept in marshes, and all duck lgkes should possess o (fff

*161'/,l’
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deep water areas which can be whipped by wave action, and which
will be large enough to dilute any concentration of toxins,

The disease is most prevalent in the early fz2ll during a
warm spell, whsn air temperatures rise to 98%, If possible, waters
should be changed often, and completely circulated by operation of
dams, etc.

2. If the disease strikes and there is no way of stopping
it, ducks must be scared away from the area by frightening them
with the use of rifle fire. All dead birds should be picked up and
burned or buried far from the lake, as their rotting bodies be-
come foci for more of the bacterisa.. .

Notc: An excellent discussion of this disease is contained
in the reccent U. S. Department of Agriculture Technical Bulletin
No. 411, which was printed in May, 1934, The authors are E. R.
Kalmbach and Millard F. Gunderson,

2. Duck Malaria
Causitive organism - (Leucocytozoon anatis)

Recently, Earl C. O'Rolze of the University of Michigan and
his research dcpartment have discovered a malaria-like disease which
is of such virulence and prevalence in certain areas that the propa-
gation of ducks is virtually impossible,

The disease is carried by an altcrnate host, the black fly,
(Simlium), and is transferred to ducks by its bite. The distribution
points of the discase are confined to those arcas possessing spring
hatches of black flies,

Mortality rate is from 10 to 100% in ducklings, but less in
adults. It appcars that there is nothing we can do to protcct wild
ducks from the disease, although domesticated ducks can be placed
under scrcens when the black fly seasor cumes. Many of our wildfowl,
however, do not hatech their ycung until the fly season is practically
over, and this may anccount for the few ducks found nesting in the
irfected areas. ' " ’

There is nc doubt, according to the evidence, that the wild
duck population is materially reduced or held below its normal rate
of increase in: the blacL fly -zone.

3. Lead P01sonlng

The deposition of lead shot around permanent blinds-and shoot-

. ing points is accumulating in an ever-incre351n¢ amount year after

~ year. Most of our duck loads carry li ounces of shot, and a continued
~accumulation of the lead over a lake will result in a large quantzty
~oof it belng dep031ted in a rather restrzcted pTace. - ;
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Lead poisoning of waterfowl has heen noticed since the be-
ginning of this century, but was rather restricted to shallow lakes
and sloughs where the shot was easily accessible to the birdse. Of
late, due to drought and drainage, shot which before laid in deep
water and was out of reach of ducks has become accessible. Swan
Lake, near Nicollet, Mimmesota, had been heavily shot over since
early settlement, but on account of a fairly good depth of water
where the spent shot fell no serious outbreak was noticed until the
lake began drying up in 1931 and 1932, due to drought and extensive
drainage projects throughout the surrounding country. Areas where
concentration of shot fell were then no -longer too deep for puddle
ducks to reach, with the result that during the fall of 1931,
conservative estimates state that over 2,000 mallards died of this
affliction on Swan Lake. Shot was found in the stomachs of =211,
and those birds still alive when the investigation perties arrived
showed typical symptoms of the malady.

Symptoms -

1. Lead poisoning causes a general disability of the muscles
similar to that caused by botulism, but the nictitating membrane
never is affected. Wing drocp from the carpal joint is also a symp-
tom, and in advanced cases the tail and breast will be declined.
Spasms are common, and death may occur during excitement, due to a
weakened heart.

2« A green watery feces is eliminated,

3. Body temperatures are usually normal ( contrary to botulism
poisoninge)

4, Appetites are excellont up to the time of deaths

Puddle ducks feed on acquatic tubers and plants in shallow
waters where they probe around for them in the mude They will
pick up anything hard and gritty and swallow it, and in this man-
ner shot is ingesteds Six Noe 6 shot is a fatal dose for a duck,
although two #6 shot may prove fatal with cortain individualse.

Shot taken into the gizzard is ground up by the grinding or
trituration of food in the gizzard, and as the small particles of
lead cscape into the intestinal tract they are absorbed nnd enter
the blood stresm. The lead, according to Dr. T. B. Magath of the
Mawo Clinie, Rochester, Minresota, causes necrosis. of the liver and
perhaps the nervous system. Marked anemia occurs, he sayse Sympt-
oms of this disease will appear in a few days if the dose is great,
or they may not-appear for wce?u if only small quantitics of lead
arc tuken.

~'Also the re sproductive powmrs of the “ffllcted blrds are .
seriously curtailed, and though a bird may not be killed by a ;
very small dose of lcud, it may be rendered unfit for reproduct~~ :

) 1on.

-163-
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Corrective Mecasure -

le A good depth of water, preferably 20 feet, should be
kept over arcas where shot falls after being shot from blinds or
shooting points, '

2+ Suggest to sportsmen and others the desirebility of
shooting over deep waters or over lands Many times a blind can
be changed a little and shot sent into safe regionse

3« Scaring birds away from affccted areas after hunting
seasons, when congregations are liable to be great on shot areas,
These concentrations wculd not be present during the hunting sea-
son, as the birds would then be scattered or driven awaye.

Note: Under no consideration crzate refuges wherc shot
concentrations are found in shallow water,
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COMPETI TORS AND PREDATCRS COF DUCKS

Waterfowl have to contend with many animals which either
prey upon them or destroy their food supplye While most of the
aquatic fur bearers and even some of the terrestrial animals, such
as skunk and raccoon, will occasionally find and eat eggs and young
of the ducks, their depredstions are not as detrimental as the
following species:

1. Snapping turtle (Chelydra serpentina)
2. Great Northern Pike (Esox lucius)

3. Crow (Corvus brachyrhynchus

4, Duck hawk {Falco peregrlnus anatum)

The carp (Cyprlnus cqrplo), vhile not a predator, is fully
as destructive, o more so, to ducks than many of the predators.

Snapping Turtle

Some ormithologists helieve the distribution of the waterfowl
has been largely influenced by their attempt to escape the presencé
of snapping turtles and other southern vermin such as snakes and
alligators. Although this theory is rather far-fetched and probably
lacking in evidence, there is no doubt that the snapping turtle de-
stroys many ducks.

"Snappers,” more numerous as one reaches southern waters, but
not uncommon on our Northern Forests, not only devour many yocung
ducklings, but are also capable of pulling down and drowning full-
grown ducks. Even geese may be killed and eaten.

Controle~ . *

"Snappers" can be controlled efficiently by several methods,
all of which have been tried and proved successful.

During the winter large numbers of turtles congregate in small
spring-fed streams or spring holes. O(ften they are found clustered
under roots of trees or debris in small streams. ‘then theweather
turns cold they migrate to these places where they will not be de-
stroyed by ice and will not be suffocated. In deep lakes they will
often bury themselves in the mud and remain there during the winter.

Streams where turtles are wintering can be investigated, and
with the aid of a steel hook on a long pole a search of their hiding
places made, and if turtles are present they can be jerked cut on
the land and dispatched with a small hend-ax. In some localities
the turtle population can be easily controlled by this method, espe= .
cially where the range of the turtle is limited to very shallmw 4
slnughs which must be left every fall. e o

LT
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Many snapping turtles and their eggs can be disposed of
by finding them during the nesting season. They will deposit
their eggs in a safe place where they have made a depression with
thelr hind feet. liests may be as far as 500 yards from thz shors.
A dog can be trained to locate the trail of the turtles during
this neriod.

The use of a .22 caliber rifle is &« good method of elimin-'
ating these vnests, and a caireful stell: around a turtle-infested
lake will sometimes yiecld as many as =z dozen.

Tiherever fishermen clean fish, turtles will be attracted,
and if chunks of fish are impaled on hooks, the turtles can be
easily caught. Use a large, well-sharpened hook, with a two~foot
flexible wire leader on a hecavy trot line. Attach the line to a
large block of wood, but not to anything solid, as the large
"snappers" are powerful enough to tear away if they can get a good
footing. TFrocure a string long enough to allow the block to float
on the surface of the water. It is then 2 simple matter to locate
the blocks and destroy the turtles.

‘ Great Northern Pike

This fish, as well as large bass, is capable of destroying
great ‘numbers of young waterfowle The Great Northern Pike is by
far the greatest maurader on waterfowl of any other predator in
our Morthern Forests. In large fish, half-grown loons are repeatedly
focund, and muskrats end mink have been found in their stomachs.

If possible, keep pike from duck lakes. It is often a saving
to the ducks and pike both, as meny good-sized fish are caught in
shallow lakes after spring runs, snd suffocate during hard winters.
If a newly formed duck la%e ond its dams wre not hindering a natursl
migration route of fishes, wnder no circumstances should this fish
be introduced.

Caro

S

Carp have ruined many good duck lakes by destroying the vege-
tation and forcing the birds tc go elsewhercs Carp root up squatic
‘plants by using their noscs as pigs dc their snouts. Lakes becoms
muddy and in time the carp will destroy practically all of the at-
tached vegetation.

Wherever carp are destroying aquatlc vegetation in this men-
- ner, Conservation Departments should be contacted and arrangeuents
made to seine out the carp. Never endcavor to kill carp by chemical
- means.  They are easily seined during the spswming season, when they
 mey be fbund 1n overflswcd meadovs lzndu, in shallow bvvs or ‘in rivers.

;, Always be careful when 1ntroduc1ng flSh 1n 1akes that young  ‘
f'carp are not lncludca in thﬂ plantzng. e , e
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Crow

The crow is a nest robber, and will often take and devour
young birds not able to fly. In Saskatchcwan some observers be-
lieve the crow destroys half the cggs and young of the waterfowl.

During misrations in the spring and fall, great numbers of
crows can be shot by organization of tcams for crow hunts. To
make 1t interusting, prizes may be given to the viinning tcams.

Successful hunting of crows is depundent upon keceping out
of sight by locating a good blind on some hizh hill on their
flyway or near their roosts. Get a crow call or develop the voice
to give the imitutions of the various crow calls, =nd if the flight
1s good, excellent sport will be enjoy:de Hoang a few dead birds %o
trees by their heads to act as decoyse A goud sct and a good shot
will garner many crows. Crows' nests can bo casily destroyed and
young killed during thc nesting season if timc is taken to locate
them,

Vhile the erow is a predator of ganc birds, it would not
be desirous to oxterminste him sntirely, but duc to his uncanny
wariness this scems hardly possible, snd if adequate control
measurcs arc token the birds will always be with us but not capable
of doing much harm. V¢ are desirous of clininating concentrations
of thesc birds and so rcduce their numbers that they will not con-
centrate on duck~brecding arcas.

Duck Hawk

This hawk is a relentless persveutor of ducks, following them
at all seasons. However, the total sum of their kills are rather
small when compared to other causes of duck mortality. These birds
can be controlled by shooting, but cnly experts who know them from
other hawks should be allowed to hunt them, for many of our larger
broad-winged hawks are quite harmless on the whole, and they should
not be shot by mistake.

The duck hawk has a body the size of a crow and nests on rock

ledges, whereas the sparrow and pigeon hawks possess bodies no larger
than robins.



G
Fish & Game, R-9 Figure 35

PREDATORS OF DUCKS
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RELATION OF BEIVER TO DUCLS

Beaver dams havc in many plecos impounded suvit-
eble ponds feor the propagation of ducks. Hewly formed
ponds arc undesirable for wuterfowl, but after scvecral
years during which the terrestrial plents and sod have
rotted down ard aguabtic lifc becomes cstublished, tho
possibilitics of raising ducks on them is cxezllent.

Blaclt ducks, tcal and wood ducks have uscd
beaver ponds extensively in thoe Lake States, and where
such beaver ponds do not conflict with propagation of
trout on good trout streams, they should be perpetuated.

Below these besver dams earthen dams or log crib
dams can be builts Very often when old beaver dams
wash out, a high fire hazard is left due to snags and
grass, and it will be a great saving in money to per-
petuate these water areas.

Rice and other duck foods can be advantageously

planted in beaver ponds. provided .circulation of waters
15 not ponr and acid conditions do not develep.
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R AREAS ON
H PROPOGATION

TEE DEVELOPMENT AND MAINTZNANCE OF WATE
THE NATIONAL FORESTS FOR WATERFOWL OR FIS

All drained lakes and marshes which have proved useless
for the purpose for which they were drained or would be more useful
if restored to their natural conditions should be investigated.and

their waters restored.

Due to the fact that waterfowl face a serious reduction in
their numbers because of the destruction of their habitat through
farming, drainsge and drought, it is of utmost importance that
favorable breeding areas be created for them. Forests must appezl
to the bird conservationist as well as those concerned with the
preservation of timber resources. It has been noticed that on every
forest a serious shortage of breeding grounds exist. Those that
have been destroyed must be restored and new ones created if possible,
Also, many fine fishing lakes have been rafmed by receding water
levels and the installation of dams of sufficient height at their
outlets will often retain the desired head of water.

Preliminary Work

A survey of each ranger district should be mnde and the pos-
sibilities of the crestion of suitable duck lzkes determined. )
Very often dams may be built across small creeks, therseby flooding
large meadow lands. Also, ill-advised drainage projects should be
investigated. Marsh or lale conditions which can be created will
lessen fire hazards and insurc sport. It will also raise the gensral
water lsvels and therefore create a faster tree growth.

Before the actual installation of the dams the following
steps must be taken:

l. Determinc the area of the pond at the established high
water level. A campass and Abney survey will suffice.
for this determination. A topographic map should also
be made of the site to indicate the depth of the water
when the pond is full. This may readily be accomplished
by taking cross-sections of the area to be submerged and
checking the contours from the elevations so taken.

2. Dctermine the ovmership of the land surrounding fthe arca
to be flooded and either procure casements from the pri-
vate land ovmers or arrange to buy their lands which will
be affected.

L2}

o Investigate the soil conditions in regard to Imperviouse
ness to water. If there is a porous top soil determince
how far down the impervious substratum is located. Use A
well sugzer, post hole digrer or a shovel. The core of

“f' " e
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the dam must reach this imporvious subsoil if nossibloc.
Sand or gravel will not hold waker, but clay, gumbo

or a mixture of clay and gravel will. Zherc no im-
pervious- soil exists within o rcasonable distance aond
cxecssive sccpage is liable to occur, 211 of the mersh
sitc or a portion of it sheould be lined with elay +to: e
" depth of onc foot and puddled. This mcthod will reotain
water at all times.

An average woter depth of three feot will nrove the most dee
sirable for the provagetion of waterfowl, but if there is cxeessive
scepage or cvoporation an excess of water must be cellceted during
periods of flood conditionse. A much grcater depth of water must be
kept for fishing lakes - (10' - 20'),

Evaporation may be guarded against by:

1. Secondary catch basins abeve the lake - thosc
to be deep and capable of being draincd completely into
the lake.

2. Improving the water supply by tonping new
sources, construeting ditches, etecs iilso pumping plants
may be installed and undcrground wators rcached..

Silting may be guarded agsinst by providing catch basins in-
to which turbid waters may be led before cntering the lake. Such
catech basins must be constructed in arcas wherc silting is known to
occucs 4 serics of caoteh basins, cnc leading into the oth:r, can
be constructeds These catch basins muy be used to stors excess
waters as a guard against drought or scepages. Check gullying by
simple rip rap and planting of tross, cte. Frevide a long flat
inlet to the lake if possible to prevent silting.

Sceepage accounts for o great loss of water in many of owr
lakess Excossive sccpage may be guarded ﬂgnlnst by the follow ng
me thods:

1+ Remove all pervious material such as grevel
and sand if such material is liable %o invitc scepage.
Cover such arcas with clay to a dopth of onc foot and
puddIC. ’

2¢ i scries of reservoirs will preovide onoox-
coess of water ahlch moy be let into the loke as nceded.

CONSTANT ¥ T.TER LEVELS snom‘sz 3;1}:&211?@1)1&’1@ TIMES IF
POuSIBLE. o Sxhem e - s

Flactuat;ng water le"cls prove disastrous tc duck focds and ‘f 7l 

e to Lish llfG.» zrov1dc for an even luvcl of": wa*er.ﬁé,,,q
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For wildfowl propzgetion, do not floed lakes up to high
or wooded bonks. Leave o three chain strip of low grassy shorc
line which will make suitablc nesting sitcse

Duc to various State laws regerding damming end con-
trolling of watcrs, it will be nccessary to f£ill out the attached
form for all prcposcd dam sites and submit threcc copics to the
Rogional Officec for checking and approvals

;GOBL cCOpy Hlll Hn scnt to the State Consurv1tlon Dopwrtnent- one -
will be rotained by the Ruglcnal Oftlcc qnd onc. 7‘cuurnad to- tﬁo

V.1f34f9 “f*i“f“
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8g-/aa.ss For overflew
Lottom of by-pass to
be on Jevel with tip of
water rn pond.

N

b ) Biu-pass
\\/ Bottum af bypass to
A}fd Stream bed No 3 be ot Jevel! with top of

water in pond.

1. Pend formed by damming small

Springe. : 4/ -
2. Pond formed by darming small //
/

blind valley and catching
run-off,

3-4. Method ef making a la%e where
a large stream or a stream
liable to flood is to be used. '\\

~ Note: Minimum limit of ponds W\
2 acres. :

, .Qa_r_rz_\
; - Figure 36 //’"
~ DAMS AND PONDS __173,‘./}
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Form No, 113=R=¢ (Reve 3-25-35) ( To be assizned by RO)

REGICH NIiNE DAYA SPERT pCR DAMS

Forest Unit State

Location:Sec T R Hame of Stream or Lake

Purpose of the project

Type of dam proposed

°Present water elevation Date °Normal water elevation

°Ordinary high water elevation °Proposed water elevation
Has a limiting elevation been established by any Federal or State statude

If so, by what statute

What is the elevation fixed by the statute

Does the proposed water elevation comply with that fixed by the statute
Area of tributary watershed A, Aren of lands to be inundated L.

Ownership of lands to be inundated

Must inundated lands be purchased or will an easement be granted

]

Is spillway to be in or around dom °Crest elevation vridth £t.

How will impounded waters be released

Freeboard of non-overflow parts of dam above impounded wnter elevation ft.

Type of foundation soil at site

Kind of soil available for borrow

Remarks

If plans have been prepared a complete set, including irnundsted laend data,
must be submitted with this form. ;

If plans have not been prepared submit completé survey information,toporra-
phic,map,profile and sugzested structure zs called for on the reverse of
this form.

Estimated cost of inu-dated lands.2 Estimated cost of dam$

Field work by Recomnended
Date Chief of Dato
Recommended ‘ Lpproved
State or Forest Date Regionzl Forester . .. Date
Officer : ;
' Apfrn*ved : : . ,
SUBHT THRZE COI‘LS OF THIS FO"LJ S‘bai:e Conservatlcn Dep‘b. Date i

Nc‘be - All elevatlons marked with a must be on tn.e same da‘bm .



INSTRUCTIONS FOR SURVEY AWD MAP

1. Survey - (a) If avallable use Govermnment bench mark; otherwise set a
hench mark at convenient point at dam site and assume elevation of 100.0 ft.
Refer all elevations to datum used.

(b) Run ibney level profiles across stream or lake along:

(1) *he center line of the dam
(2) parallel to (1) and 200 ft. downstream
(3) parallsl to (1) and 200 ft, upstreame. Extend profiles well
beyond both ends of dam.
(c¢) Ascertain the presen%t, normal and ordinary high water elevations at
dam site
(d) Locate outline of present stream or lake within area to be inundated,
Locate outline of water &t proposed pond level.
(e) Tie one point on survey to nearest legal subdivision cormer
(f) Dig or make soil auger test holes necar each bank of stream or lake on
center line of dam and 50 ft. each side. Also mske test holes near
each end of the dom.

ITs Map = On a sheet of crnass section tracing paper plot the following:

(a) Profile: On a scale of 1" equals 10! plo% profile I-D—I and show ex-
isting and proposed water elevations.

(b) Topographic Site Mapt On a scale of 1" oquals 40! plot o topographic
“map of area includéd between profiles I~b=2=and I=b~3 showing contours =t

a 1* or 2' interval, all topographic ;eatures and the position of the bench

mark and each test hole.

(c) Test Holc Logs: On a vertical scale of 1" eguals 10! plot a graphic log
of each test hole showing elevotion of ground at top of hole and soil
classificotion at various levels.

(d) Project Mcp: On a sccle of 1™ equals 100! plot a map showing present

water redge, propnosed water edge, propcrty lines, legal subdivision lines,

ovmorship of land, location of dam, cover types, etc.
III. Suggested Structure » (a) ShOW'typlcal eross scvctinn, downctrenm ele-
vation, spiliwmy, etec., of derm suggested. Use a convenient sc al’ and show

all water levels in proper positior.

Additional Remarks

2175-
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UPLAND GAME

Upland: game includes all the species of birds and mammals that
are pursued by man for sport or meat not inecluded under waterfowl or
furbearers. For convenience this large group can be broken into two
subdivisions including, big game or the larger mammalsyand small game ,
including the smaller birds and mammals.

The species included under big game in this region are, the
white=tailed deer, moose, caribou and black bear,

The species included under small game are bobwhite quail;
ruffed grouse, pinnated grouse, sharptailed grouse, pheasants, wild
turkey, woodcock, rabbits, hares and squirrels.

Factors in Animal Productivity

The number of aninals that may be utilized by man is determined
by the result of two opposing forces working on the animals in question.
One force involves the capacity of the species to reproduce and is
known as the " bilotic potential”. The opposing forces which are con-
stantly working to reduce the numbers of animals are known as the "re-
sistance of the envirdmment". The factors included under biotic po-
tential include the number of primary oocvtes produced by a femzle,
capacity of a female to nourish the young or incubate eggs wte. Some
of the factors of envirommental resistance are: adwverse weather, lack
of foods, predatory animal activities etc.
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THE VWHITE-TAILED DEER

The white-tailed deer is without question our most important
big zeme animal. Deer have probably been present in this part of
North America long before its discovery or settlement, but it is
believed by many that logging operations and the partial clearing
of the land has incrcased their numbers greatly. Through management
Pennsylvania brought back deer to high populations after they had
been almost exterminated. Many examples are on record where un-
controlled populations have been allowed to the extent that they have
almost destroyed their food supply.

Objectives

The estimate as to how many acres of forest it takes to support
a deer varies from as low as seven acres to as high as 100 acres., It
is believed that in a forest of mixed conifers and hardwoods 66 acres
will support a deer. 1In ceneral, then, it should be the objective
f the Forest Scrvice to maintain onec deer for each 66 acres of forest
land designated as deer range.

Leopold® believes it is safe practice to remove one=fifth
of the deer crop each year. In an area having a maximum stocking of
ten deer per section it should be possible to remove two deer per year.

The "takd' will have to be based on the total area rather than
any one section however, and will vary with differsnt years and
different types of country. The recommendation for utilization should
be based on census figures and be deterulnud in advance of the hunt-
ing season.

The management of decer involves a series of operations and
the collection of data for:

l. Establishmont of Refuges for Decr

2. Correlation of Timber Haznagement Activitics in Relation
to Deer

3. The Deer Census

4. TUtilization of Dger

5. Deer Mortality

6+ Analysis of Decor and Moosc Wintering Yards to Determine
the Condition of thc Browse Plants

7. ‘Decr Yard Conditions

8¢ IHiscellancous Management Practices on Restocking.
Culling of the Herd, Diseases, Supplementary Feeding, ote

Deer Study Arcas

; In order that observations may be made in a systcmatic manner,
an arca of approximately thirty-six sections should be designated as
a deer study arcd. This somple should contain samples of all of the x
forest types found in that particular forost. G

° Aldo Loopold - "Game Menagemont, 1933.™
i o7
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T. ESTABLISHMENT OF RRFUGES FOR DEER

Pennsylvania has developed a system of refuges which has
helped to increcase their deer kill from 200 legal bucks taken in
1907 to 22,822 legal bucks token in 1929, It seems logical, then,
to usc the experience of this statc as a basis for deer refuges
on the National Forestse It is belisved that refuges of four to
eight scctions are approximately corroct if conditions of water,
forago and wintering grounds are to be found on this size of area.
Doos will go approximately two niles for water during the fawning
period but should not be requirod to go farther than thise Like-
wise whorc snow conditions are such that decr arc forced to yard

 during the wintor period (snow from 24 to 48 inches deep) a con-
sidorable aroa of suitablo yarding territory should be included in
the refugoe (Secc winter yarding grounds as described under "Analy-
sis of Deer and Moose Vintering Yards.")

S It is belicwved that one refuge for each 144 squarc miles or
four towmships is about right for doere This, of course, will
depund upon the demand for hunting and the presence of natural
refuge arease Where the lack of roads make large arcas back from
roads inaccessible to hunters, or where other types of refuges
. arc present, it will not be noccessary to ostablish new refuges on
. the National Forcstse '

For additionsl information, seec thc part of the Manual on
"Rofuges for Wildlife",
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2. CORRELATION OF TI BER MANAGEMSNT ACTIVITIES IN
RELATION TO DEER

Note - In applying the following procodures the Forest Officer
should constantly koep in mind that an animal is 1iko a plant in that
certain conditions must be prosent if it is to develop and roproduco.
A1l of the daily roquircments of an animal must be found within its daily
cruising radius which is approximately two miles. These roquiromonts
- include a combination of adoquate food, water, covor, bedding grounds and
openings. If any of tho conditions nocossary for producing deer arc lack=-
ing the area will bo loss productivo than if all roquiromonts wero fully
met.

In the past lumboring oporatiorns and firo havo combinod to koep
sufficiont oponings in thc forost to allow for an abundant growth of
shrubs and ground covor. As largo aroas aro now boing plantod to conifers
and mothods of firo preventio® and suppression aro improvod it is bolicved
that deer and othor wildlifo will ultimatoly decroaso unloss dofinito plans
aro dovolopod with thc roquircments of deor and other animals in mingd.

Oponings

Openings in the forost sorvo many purposos as yot not undorstood by
man. It is known, however, that areas which contain no oponings aro not
productive of high populations of snimal lifo. Such oponings. need not bo
large or regular in shapo to be cffoctivo. Oponings of ono-half to two
acres arc suffieiont to satisfy the needs of deor if enough arc scattorcd
through the area. For optimim production of docr it is thought at lcast
ten porcont of the aroa should be opon. Abandoned farms ond old fields
may fill this nocd for oponings and some of these opon spacos should bo
left unplanted, particularly if scoded to domostic grasses or logumos.
Roads, trails and firo lanos all holp to mect tho needs for oponings, but
the benefits from these arc somowhat neutralized by making it oasier for
both poachers and logal huntors to shoot door. 01d log landings and or=-
chards are particularly desirable as openings if thoy contain clover or
scattoring apple troos, both clovor and applds being particularly dosirable
as food for deer. Oponings which have a southern’ oxposuro will produco
food oarlier in tho spring than north slopos. Whoro donudod arcas aro being
plantod somo openings should bo loft on oach soctiony whoro a 100% catoh
is obtained in planting it will probably bo necossary to cloar cut for
the purposc of making oponings. Stands of hardwood which are boing undor-
planted should not bo planted solidly and arcas which have a poor planting
olrnce should be loft freo from underplanting, as in tho future it will
probably be necossary to removo some of the less valuablo native trcos
to provide openings as tho coniforous wmderplantings closo in. Hordwoods
which have a low commercial value and are not underplanted will.furniah
some forago during the time of the yoar that the ground cover is not
availablo. , ~ ,

Location of Openings

Probably sufficiont opeﬁings’will rcsﬁlt if plonting failurés are :
-~ not replanted but where the question of position of oponings is involwved =
 the following rules should bo followed: ' o e i

-179-
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n  South and cast slopes preforrad.

be Opcnings near watcring placcse

¢w Openings protected by good surrounding cover
away frem all traveled roads except where
game is being used as a tourist attraction,

d.. Openings containing clover, strawberrics,
raspberrics and those adjoining oak cor beech trecs.

Providing for a Continuous Supply of Food Plants.

The preduction of food plants can be encouraged by the
cutting of groups of trces sa as to lcave open spaces in the forest.
Cutting sould be done in accerdance with accepted silvercultural
specification systems as far as possible. In dcer wintering swomps
whore food for dcer is short, the cutting should be made during
the winter and spring whon the snow is dcep and the deer are in need
of supplementary foode Species which arc of little timber value
but of high food valuc for decer feced can be removed in this way
and will scrve the triplc purpose of improving the stocnd, creating
openings and furrishing food for deer during the late winter months.
The limks should be left on the trues until the deer have uscd the
leaves snd branches for foods Large dead logs and other debris
should be salvaged or piled and burncd according to Forsst Service
standard instructionss Ash piles in any opcnings are very desirable
from the standpoint of nutrition as the plonts which grow on these
burned places seem to have a high mincral content and are much
used by decre The burning of dead material also has the effcet
cof rcducing flrc hazards, ws well as relcasing vines and shrubs
which are highly desired by game animalse

This plan for improving ground cover by creoating openings
may be worked on a broader scale in dcer wintering swamps that
have been browsed out ¢r arc otherwise lacking in ground cover and
reproductions Hore enough trces should be removed so that ground
cover and shrubs spring up abundantlye Clear cutting in strips

er patchos in which one-fourth to cne~-half of the stand is rc-
moved. should be followed in marking for timbor salese  Deomonstrat-
jon arcas of one to 5§ acres should be ireated as outlined at once
where dcer wintering swamps arc kmowvm te be short of foode Such a
cutting will allow for a regeneration of the ground cover and
shrubs and vincs which arc nccessary for a productive deer yard. .

Other cultural opcrations with the production of deer food
as an objcctive rosolves itself into four phasese

a» Leaving of trecs d051rablc for decr food,

be Coppicing

cs Planting of trces, commercial and otherwises
de Plarnting of grasses and legumes.

German foresters are now going to thoe expense of planting
~ond fencing small groups of hardwoewd trees in order to make their
conifer forests more suitable for gamce. Whore we now have a mixzed
‘forest it would scem logical to plan to rotain part of the area in
 hardwoods suitable for game maintensnce and in others to plant
hardwocd species that are suitable for both game food and timber -
- productioms ; : e : b

-

. -180-
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Trees and shrubs furnish food for wild animals in two fermse
These arc:
A, Mast or seed products,
B. Leaves, buds bark and stcms.

These trees which are importurt for their seced product or
mast include the oak, becech and chestnute Of this group white ock
and beech arc now being plantods Where other oaks are already
present, provision should be made for mainteining at lcast 5% of
the arca for food purposcse A half acrc in ovory ten should be
sufficient for furnishing feed for a normal population of decrs
_¥Where old spreading becch trecs arc present at least two fruit boar-

ing trecs por acro should be left, unless beech of good form and
productivenoss arc prosonts

Commercial trees important for browse for dcer include hard
maplo, basswood, birchos, whitc cedar and hemlocke Whore plantings
c¢f these spocios are mado for doer they should be arrangod in small
groups whore the sito is suitable, rather than in large blockss
Codar can be used along stroams or in wet placos and scrve. tho
triplc purpose of furnishing shade for stroams, emergency food for
door, while producing a valuablo timber crope Willow and box eldor
gre non commoreial specics which makes cxcollont food for deer and
MOOSO0 e :
Stond improvemonts in hardwoods will result in coppice
sprouts which aro valuable as deor browsees Basswood is practically
the only troo that will reproduce to commercial sizos from. largoe
stunps howevors Aspon will produce suckers that aro valuable for
doer browses

A partial list of traes, shrubs end other plants on which
white-tailed deor are knmown to fecd in Michigan (Bartlett) and en
the Allogheny Forost in Pemnsylvania (Rangor Verncy) is as fellows:

. e i i*'Sumac,ui“
Spocles not glven “f[;’ 4_181; T

Michigan Pennsylvenia (Allegheny)
Ground Hemlock Mountain Ash
Moples : Viburaum
Homlock : ‘ Browse®
¥hite Codar Chestnut
Basswood Doclkweed
Eldorborry Dovil's Club
Mountain Ash - ‘Elderberry
Juneberry Apple
Birch Brackon Fern
Dogwoods Fire Cherry
Elm Poko Wocd
Beoch Servioce Berry
Poplar Shrubs: sp..”
Oake - HWiteh Hazel
Wild Cherry Yhite Onk
Ironwood Thistle .
White Pine ‘Huckleberry
Korway Pino . Hickory .
Jack Pino - Red Maploe
Tamarack Red Qak -

- Tag alder . Goosoberry
Villdws i i
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Pennsylvania ( Allegheny)
(Continued)

Sassafras
White Pine
Plantain
Misc. Weeds
Willow
Birch
Black Cherry
Grass

Red Bush
Blaciberry
Hemlock

L. T Aspen
Sugar Maple
Sedge Grass
Aspen )
White Ash
Beech.

The value of different natural foods has been indicated by
an experiment carried on at Willsboro, New York.°® John B. Burnham,
Koort Burhham and Bob Darrow tested out different foods on deer in
irclosures. The resvlts werc as follows:

Kind of food tried . : Effect on Deer

Beaver - Headow Hay - Fearly starved to death before
diect was changed.

VWhite Cedar) Even better than alfalfa hay.
Yellow Birch)

Balsam Browse ' After first week deer lost weight
and nearly starved to death before
diet wms changed.

Hemlock : Good.

Pine Lost weight; of little value as
, food, ; '
Spruce ; - Lost weight; of little value as
food

: Plants which can.bc planted in open spaces or along fire lmnes
ares
' 1. Alsike Clover ~
"2, White: Duteh Clover. .. »
3. Crimson Clover ‘
o 4e Alfalfn - Har dlgan and Crlmm vnrletv
S Harbln LcsPedez« 2 ‘ S

:1“ By J. Victor 5?1
L D cewber 1934.:;

”f, Llcklng Starwgtloﬁ 1n "Fleld and.Stre“ms
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6. Ycllow trefoil (Mcdicago lupulina)
7« Wild lupine
8e Flat Pca (Lathyrus silvertris vars wogneri)

The first fivc sceds listed con be obtained from any re-
liatle sced sourcc.. At present an atte ompt is being made to dis-
cover a sourcc of sced of ycllow trefoil, wild lupine and flat
poa..

The sced of yellow trefoil may be dlfflcult to obtain ox-
cept through other sceds in which the trefoil is a contamination.
Sedd analysts at the state capitol of cach state, or the botany
dopartments of the stote agricultural colleges may be able to
furnish this sccde Korecn Lespedeza can be used in the Southern
Forosts of Region Ninec, and will give a ground cover that will '
hold the soil as well as furnish forage for deer and other gamce

In sclecting tho:gbove species forest officers should be
ruled partly by what is indigenous to the rogicne The plants
which arc not native to thc region should be tried out cxperiment-
ally on carefully merked plets along road banks or on fire lanes
to determine their suitability to the soil and to climate condit-
10IlS»

Sceding of these species should be made either corly in
the spring with a nursc crop such as oats or barley or sowed
during the summer after the first roins in Juguste Where legumcs
cre plantcd with a nurse crop the nurse crop should be cut before
it begins to head out, as if it is allowed to hcad it takes large
guantities of molsturu from the soil. ¥here snow covers the ground
beforc the ground fruezes legumcs will probably grow readily withe
out freezinf cut,

#lfalfa requires a soil that is eithor neutral or slightly
alkalinee #hore it is to bo grown on =n acid scil, ground limec-
stone should be added to the soil scveral wecks before time to
sced the alfalfaae

A1l of the forago plants should be sccded on a well packed
soil and raked in llghtly, being careful not to cover the sceds
deeper than holf an inchs

Danger of Attrocting Gamec to Highumys

Main highways arc a hazard to gamo because of the danger
from cars end from both logal and illegal huntinge This hazard will
be noutralized somewhat as the scenic strip olong the roadimys
developse (Sce Recreation Bandbook.)

Food patches back of thesc cover strlps and awny from the
roads will help to lcad tbc dccr away from the dangor along the roads.

To Provide Cover

Cover is necussary to protoct dcnr as thcy pass to and fron ,
‘their bedding grounds to obbain: food, water and salte Low swalcs
 which provide protection from the ﬁ1nﬂ during the winter may be -
made morec cffeetive by placing conifer plantings around the bordersf '
end along the cdges of gullies wflch are used by deer. S e gy

 £‘&&@@915nt of Yard ing Grounds for DOﬂr

Thb extent to whlch.d?fr yard “eems tc be ﬂropcrt' nate
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to the depthsof snow that prevails over the winter periods. The yard=-
ing characteristic of each herd will necd to be made with reference
to snow conditions, timber, type, etc. The yarding areas should be
classified into cedar yards end hardwood yards. The four principal
trece species of ocach of these types should be indicated on the map.

Foresfry proctico for the improvement of deer wintering
swamps should be based on the analysis of the swomp as determined
by form #90 R 9.
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3. DEER CENSUS -

The deer census is one of the most difficult but most important
activities in deer management., With an animal as valuable, both from
the standpoint of the hunter and the general public, it is essential
to keep the range stocked to the point where the forage is utilized to
a degroe that approaches 100%. It is equally important to give the
hunter an opportunity to remove the increment above this amount and
to insure that the deer population does not destroy the forest re-
production and ground covers It is poor management to allow the dcer
herd to increase to thc point wherc more thon the annual growth of
forage is consumeds. Such a proccdure is dangerous both to the forest
and to the dcer herd, '

Expcricnce of the past year has showm that the use of indices
of various kinds for determining decer populations are not reliable.
Likewiso the differcnces in physical equipment on different forests
combined with diffcrent weather conditions when the various methods
have been used make the results unreliable. '

The information necded on numbers of decer in connection with
deer management is as follows:

l. Total number of decr prescent classified as to
ae Adults and
be Fawns ( Undcr one year old.)

2. Sox Ratio

It is obvious theot all of the dcer on cven so small an arec as
the renger district can not be counted. The problem then resolves
itsclf into gotting an accurato count on reprcsentative sample-areas

and then computing the tokal number on tho basis of these samples.

The Census Arca

If the areas uscd for ruffed grousc census plots are also.
representative for tho deer rango, then these marked plots can bo used
for deer drives. A% least four scctions should be uséd for each rangor
districte If a larger smmplc can be used for the census it will give
more accurate rosults. If the rangor district is madec up of types of
land with different carrying capacities for decr, scloct somples to
represent cach of these different aroas. Do not pick the range which
is carrying the most door or that which has the least. Make the
samplos rcpresentative of the romger district. '

Time of Making the Census

October, profera’olf '{:he last two woeks. of the month, will give:
the best results for census work. This time is late enough so that
tho leaves arc off from the troes and allows bo*h ”drlvcrs and’ Y o
"counters" a better oppor{:um.ty to observe. the game. It is also far .
- cnough in advance of the ‘hunting season to allow the game to settle
down beforo the hunting soason actuolly sta.rts. ~ A count a‘b ﬁus ‘blmc“ /'
m.ll'@_vg the follomng d-xtu.- ' e e i g
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as, Total number of Deer on the Sample Area
b, Sex ratio of Mature Animals (but not fawms)
ce The number of Fawns

The fall has been selected hecause counts at other times have
involved the following difficulties:
a. Possible injury to the Deer due to deep snow
b, Sexes arc hard to distinguish because bucks have shed horns
c. Lack of physical equipment, as snow shoes, and differcnces
of weather conditions.

Boundaries of Census Areas

The principle on which a game drive is conducted is to flush the
game out of the census area and across ro:ds, railroads, fire lines or
rivers where men stationed for that purpose can count the animals as
they cross the cleared space around the border. Therefore, other things
- being equal, arecs where rozds or other open spaces are available will
be desirable for census purposes. If the census areas are not surroun-
ded by roads or open lanes, an open space can be made by cutting an
opening four to six feet wide along thc borders. The samplc nced not
be regular in shape so long as the exact area is known.

Working the Consus Area

Gamo drives must be carefully organized previous to the time the
actual "drive" tukes place in order to get the best results and to in-
sure the best use of the man-power involved.

Lines thru the area to be driven must be marked cach 1/4 mile,
the lines being run with the use of a compass so as to keep them
parallecl. Care must be used not to blaze trces which are of commercisl
values The morking of non-commercial speacios is permissable hovever,
provided it is on Fuderal laond. If the drives are to be made on private
land, permission must be obtained from the owners for making the drive
and marking the lines. The marking activity must be performed far
cnough in advonce of the time of actual driving so that the gome will
have - time to settle down before the census takes place.

drganizing the Drive

: & line of men is formed at intervals of not more than two chains.
One chain intervels will give better results if enough men cre avail-
ables Each spot whore a driver is to start must be mrried with a strip
of white cloth. Thore must be o leader at cach quarter mile along the
line Yo keep the mon travelling in the right direction ond to hold the
linc straight and to keep the men at the correct space intervals,
§E§§ is essants 1, The mer on the drive linc will n2ed o be given a
time couir - a8 to exactly when to start the drive. Ample time should

- be given go Shat thofeounlcrs” have had time %o props:ly place themselves

befere the driwo rbtards. A constant shock must be kopt by conversation

. betvmen the "drivers" and the foremen in the drive line, so that tho
_.line is kepl sireight and cach driver kept aob the proper distance from
- every othor drivere  The more noisy the driver can be, the more animals

olageeti
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Bach driver will need a slip of paper on which is a list of
animals found on the area. Any animals which break back thru the line
will be listed on the paper. It must be clearly understood among the
men that only animals which cut back thru the line will be listed. Also,
each driver must indicate to those next to him in line whenever he lists
an animal so that the same animal is not listed by some one else. The
slip for this tabulation will be as follows: ’

DEER CENSUS DRIVE Date

FOREST NAME OF DRIVER
. R -
RANGER DISTRICT : C_OUNTER
Deer R. Grouse|Rabbits|{Squirrels Wolves |Coyotes|Dogs |Cthers

BuckiDoes Fawns‘ o

Vary the headings according to the various‘animals to be found on
the area, Hold each Foreman responsible for collecting the slips from
the men in the line designated to him. ' '

The "Counters."

The men designated as "counters®™ will take their position at pre-
viously marked stations on three sides of the census area. These situste
ions will be close enough together so that a counter can see all of the -
. open space between himself and the counter next to him and so he will

“have to look in only one direction. The "counters" should be warned to
~ keep their position until the "drive"™ has passed them at least a half S

mile. They must be absolutely quiet and observe constantly the terri-
- tory between himself and the next counter. There ‘should be a reliable - -
leader in charge of each half mile of road on which the counting is =~
dones The counter slips should be collected by the foremen in charge
of' each part of the line. e S R S s e e
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1-2 miles
Drivers _
A A A A S A A A A A A
a x x . »* x
Foremen
b 34 [y % w
[ > *® % v
d " « " u
e X L 4 * t
£ % % x s
g * * * r
h i 3 k 1 m n o P g
"Counters"

The results of the deer census must be reported to the Regional
Office on:

Surmary of Fall Deer (Census
Fish and Gome Form 183 R-9

This form will replace the . - Sumary of Form #73 R-9 and is
due on November 10.




G :
Fish & Game FALL DEER CENSUS Date
183 R-9 Due November 10.
,oosmcm.>ﬁom T R 3 :
Forest Sex Ratic Deer per Tetel
Ranger District - . ; — Section Pupulation
Werk Unit Bucks{Dces | Favns | Uncertain | Total F M Fall Fall
2 3 4 5 6 7 8 25 2£
-
i
!
L
*Cross out Patrcl Inventory cn Form 128 R-2 Sheet 1 end
insert "Fall Deer Census."
6+ Sum 2-3-4 & 5. Insert "Total in place of "Miles.per"
in Ferm 128 R-9
7. F= Tctal Females X 100
Tetal cf Known lales & Females
8. M= Total Males X 100
Total c¢f Known Males & Females
9.) Insert "Census" for "Patrol." -128 R-9
10.) Use 9 for Month and 10 for Date - 128 R~9
23+ Deer per Section = Total Number of Deer cn mmBmHm (Insert Fall in place of Spring in oowssn mm
Total Number of Sections in Sample Fcrm 128 R-9.)
24, Total wowcwpdwns = Tctal Number cf Deer Calculated cn
Basis ¢f Semple ( Insert Fall in place cf Spring in oOp:sb e .

Ferm 128 R-9.)
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EXPLANATION

The "Fall Deer Census" is replacing the "Patrol Inventory"
as a census method. This should give accurate figures for a
representative small sample area of each ranger district. Columstéo
to six will be used for tabulating the results of this census on the
sample areas. Give the results as they are taken when reporting
them from the ranger district to the Supervisor. The Forest Super-
visor will 1list the various sample areas by ranger districts when
reporting to the Regional Office. Column 25 is a wvery important
figure and must be based on the fall census. Do not attempt to
manipulate this figure. Base it on the deer drive. Column 26 will
bo calculated on the basis of the number of deer per section as °
found in column 25 multiplied by the number of sections of typical
deer area on the ranger district. This should give the total number
of deer in the ranger district. ‘

Unit  —Cost Data-
Acreg-Miles-cte Estimate ’ Accomplishnent

Labor |Material | Total | Labor| Material| Total

ORI Tf
kJOn back of cach dnta Shu t. w‘:‘
—190— : Cn .
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4, TUTILIZATION OF DEER

Utilization is the purpose of production. In the case of
deer this utilization has two forms; one, a game animal to be
harvested by hunting and, two, a resource that is attrzctive to
tourists. Groups utilizing deer by the first method are likely to
forget the second group and the value of this second use. It is
the forest offlicers! function to keep those two uses balanced
according to the degree of demand of each and to see that both are
served to the highest degree possible. It should not be forgotten
that when deer are so numerous that large numbers can be scen
elong the roads, that the deer population has reached a point where
the numbers of deer may bc a menace to the forest covor.

Cooperative Hunting in tho National Forests

Cooperative hunting involves the voluntary cooperation of deer.
hunters, State Conservation Officials, Forest Scrvice Officers and
local rcsidentse.

The presence of large numbers of work comps and forost work-
ers in the National Forest increases the danger of accidents during
the hunting season. Becausc of this increased danger the Forest
Service must take cvepy procaution to protect forest workers dure

- ing the hunting scason.

Tho purposes of cooperative hunting in the National Forests

ae To protect Forest workers from accidents during the hunte-
ing scason.

be To guard against the incrcased fire hazard because of . many
hunters in the forests.

ce To gather informetion on the number of deer and bear taken
by hunting.

Protection of Work Camps and Forest Workcrs

It is believed that if the proper thought and preparation is
made no hunting accidents to workers in the forests need take places
The responsibility of toking these precautions rosts with the men in
charge of camps and rcsponsible for organizing work crcws.

In order to take the proper precautions the follcwihg action
should be takens \ - . ,

8 Vork personncl should be lectured by appropriate officers
in comp on the dangers proscnt during the hunting scason
and the proper procautions to take to prevent accidents

- during this timo. T ‘ R e




B. Signs should be posted not less than a mile from each
camp on all roads leading into such camps. These signs
should follow the specifications found on the next page.

c. The work in the woods should be organized so that work=.
ers are kept in groups. All groups should be warned of
the danger and encouraged to make their presence known
by being noisy during the hunting season.

de Signs should be posted on roads at least half a mile
from each work crew. These signs should indicate that
groups of men are working within a half mile.

e. fs far as possible, prevent men from walking through
the woods singly. Where it is necessary for men to walk
through areas open to hunting, see that each man is pro-
perly protected with conspicuous red coverings for his
clothing.

f. : Warn men not to use white handkerchiefs in the woods at
any time during the hunting season. Such handkerchiefs
may be mistaken for the white flash of a deer and an
accident may result, -

_ Increased Fire Hazard

. The danger from fire depends on , weather and the condition
6f the forest. If there is no snow and the weather has been dry the
danger from fire will be greatly 1ncreased because of the hunters in
the woods.

Number of Deer and Bear Taken by Hunting

: It 1s very desirable that the Forost Service know the number
of humters that use the National Forests for hunting and the numbers
of deer and bear that are taken out during the open season.

It is believed these results can best be accompllshed by
placlng checking stations on all main roads that enter the forest,
and by notifying residents within the forests of the manner in
. which ommps and work crews will be protected. Local residents
should be notified previous to the hunting season and should be ques-
tioned regarding the amount of game taken during the hunting season.

. It should be emphasized that the checks are not in conncction with
law enforcement.

' The Checking Stations

7 The purpose of the checklng statlons are to warn hunters of
~the danger of shooting forest workers and to determine the numbers
of hunters end the number of deer and bears. shot in the National
Forests. -

A checklng statlon should con51st of men statloned along the

bfﬂ: road,just outside the boundary of the forest.  The station attendants
; gishguld be on duty 1ong enough before the hunting season to warn hinte .

ers going in and to be kept on dubty until all hunters are out of the

~forest. Checking stations should operate. on a twenty-four hour ba31s ot

‘f>;Wh3re p0531b1e.,;‘; o -192-
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§igns as specified below should be placed so as to in-
dicate that all cars should stop at a checking station 150 feet
beyond. :
Specifications for the various signs are as follows:

Materials

U.S.DECARTMENT BF AGRICU LTURE || T
FOREST SERVICE I

<

g ||| CHECKING STATION=S  r..oneen
manual N - - F— : X On White
T STOR |
CRES G 1748 T
Tk i
L }
Z zé" \J— (- W__ N
i Uh TERSL | |
Yellow — _ X quck
cardboard . \a { \l— g or
IR CREY MMMW

EAIE @WEF JM ol

ﬁ*iﬁUNTEﬁliiz

m\‘

el CAUP ONE MILE AMEABL[S

Yellinw '

PLEASE BO WOT HUNTI)
(BEYOD THIS ssn@m B

RN -




G
Fish & Game, R=9

The attendant at each checking station should be sclected
for his ability to get along well with the public, and his know=~
ledge of local conditionse Ench should bo instructed to be as
helpful as possible to hunters in giving road directions, locat=
ion of CCC comps, gnme conditions, etc. A& map of the forest
should be posted at the station for handy references The check-
ing station man should be warned not %o detain hunters lenger
than necessary and to be tactful with those who try to start
argumentse,

Each checking station should bs given 2 number, as Huron 1,

ctee
Thz duties of each checking ctation are as follows:

Hunters Going In =

ae Ask hunters if they arc hunting within the bounderics
of the Hational Forests, If they are hunting vrithe
in tho National Forest, placc a small grcen sticker
on the windshicld.

be Warn hunters of the prosence of men working in thoe
woods esnd of tho location of CCC campse

c¢e Tcll thom how the location of camps ond work crews
arc indicatecd,

Hunters Coming Out -

ae Tho purposc of checking stations for hunters coming
out 1is to dotcrminc the hunting pressurc on the
Forests and the number of deer and bear taken during
the opon seascn. The station attendant should have
the tabulation sheot so that the material can bo
obtaincd rapidly and with the least possible loss
of timec.
be Plans for placing »f checking stations and station
attendents should be worked oubt carcfully beforo
the hunting secason beginss The attendant shouléd be
provided with a toard or tatem holder with form
# 91 R~9, so hunters arc detained as little as
possibleo.
¢+ Hunters should be asked for only the information
that is not in ovidence, such as residcnee, days
hmted and the killing of comp deer, The crmip deer
should be recorded only for the man who shot it,.
Hunters should be asked their opinion on the increasc
or decrcasc of docr. ,
de Hunters who go thru the Forests with desr taken frem
~territory other than Natienal Forest arca, should be
~ tagged with a smell red stickor on their windshicld as
they cnter the forost., Hunters, in cars so tagged should
not.be listed by thc "choeking cut® stations. As far
as possible, locate on a nap the placo where oach deer
wes killeds The nuwzber of dead deer secn by hunters ok
should be lzsted. ; N
- ,-104—
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Unit .
Acres-Miles-2tc, Estimnte Accomplishment
Labor| kHaterial | Total | Labok | Material | Total

~ On back of each Bata Shoéﬁt" o
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Sercs=tliles=cte.

=Cost Data-
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Lebor

Muterial | Total

Labor

A 1’.193;‘fi ‘V:7“i' i

Material

' On back of cach Data Shoet. .

Total




G
Fish & Game, R-9

5. DELR MORTALITY

The deer population is depleted from a number of causes other
than hunterse These losses may be just as detrimental in reducing
the breeding stock as is hunting, and should be carefully watched
by the Forest Officer for the purpose of reducing thom wherevor
possible. All dead or dying deer found by Forest workers in the
woods should be rocorded on a msp and reported to the Ranger ard
Supervisor, so that a competent man may make an cxamination of the
enimal or carcass to determine ths cause of death.

The examination and report of such deer should include the
following items:

Observer, dete, location, sex, goneral condition of animal,
as condition of flesh, hair and lesions on any purt of the tody,
whether pertly eatem by carnivors, and any signs which mizht indieste
the cnuse of death. The examination should nlso include posifia:
of wounds, condition of nostrils and mouth, stomach, intestines,
lungs, hcart, liver and genital organs. Prognant fomales should bo
examined to determine the condition of development snd number of
young.

External ond internal parasites, or parts found to be cbnormal,
should be cxamined and properly labecled. Parasites and pathological
materials should be sent to the agoncios indicated under "Collection
and Preservation of Plant, Animal and Pzthological Materialse! A
copy of the report should bo sent with the material to be identificd
or diagnoscd.

Deer Mortality may be classificd as follows:

2« Mortality of wounded deer loft in the woods following
the hunting scason.

b. Hertality due to predatory animnls.

c. Mortelity duo to other cnuscs, as starvation,
disecasc, etlc.

The following discussion takos up the causos of oasch cl-ss
of loss under separcte heudings:

Hortality Duc to Wounded Desr Left
in the Yoods Following the Hunting Sesson

- It is obvious that many deer of all ages and of both serss
- are wounded during the hunting season. Cerelessness in distinguisha’
ing between the sexes, combined with poor shcoting, are responsihle
for most of these losses. Soms of these losses can be eliminated
by the education of the public as to how to hmt. Foresters cen
. -accamplish a great deal by Public Relations work in the educstion of
~the hunting public through the use of news.articles, public addresses:
~and personal contact. The following item, taken from the back pase
- Oof the Digest of Game Laws for Michigan, 1933-34, was designed for .
this'purpose:: Lot ot P
' o ' el99= e e




"Don?t Leave a Cripplc"

" The heartarca is the shaded scction, between
the forelegs, to the roar of the shoulder joints Note
that the latter is well formmard of the line of the
forelegse A low shot that Is placed behind the shoulder
will strike the heart area. However, the shoulder joint
is very often confuscd with the clbow, which is located
at the junction of the foreleg and the bodys All shots
should be placed forward of the elbow = not bchind ite.

SHoulDER BLADE

_ SHOULDER
JOINT

" The above is reprinted from "Whitetailed Dcer”
by Williom Monypeny Newsom., (Published by Chas. Scribnerts
Sons, 597 - 5th. Avenue, New York, City.) Copyrighted 1926."

The losses due to shot wounds should be carefully checked on
sample areas consisting of not less than one,or more than two sect=-
-ions to a ranger district. These samples should be checked not later
thon ten days following the hunting season by men crossing the arca,
and close enough together so thut all intervening ground can be scene.
: These checks should be carefully organized and the men instructed
'bo look wmder evergreen trees and in other shcltered places.

;  The smles should be loca:bed in arocas which wore most heav-
: ily hnnted ‘and “should include the forcst types in which decr seck
: shelber when d:.stur‘bed.~ The regsults\, should be recorded as follows:
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Loss of Deer Due to Wounds Reeeived
During the Hunting Scason

Date -__
Acres Surveyed
T R Section
{ Acros per Intensity if Hunting {
Bueks Does Favms {4 Dead Dcerd Heavy 4 kedium { Light 3

) J

PO P T 7Y

;
“ Report -dcad and wounded dcer found by Forest workers- but
outside arca checked.
Under unsuitable weather conditions, such as hcavy snow
following immedictely aftcr the hunting scason, the above method
will not be effective and should not be put into operatione

Mortality Due to Predatory Animals

Winter mortality of deer by precdators will very with the
density of the predatory population, the density of the deer
population and the agbility of the deer to escape, depending on
their physical condition and the snow conditions of the range, etc.
In the Lake States, it is belicved that timber wolves and feral dogs
are the principal predators of deer. Elimination of dogs, which ure
knovn to be driving deer, should be accomplished according to law
and in cooperation with the loczl Conservation Officce.

Dead decr, reported by Forest work eru, should be inspected
by a competent man to detcrmine the couse of death, if possiblce
Only animals that show wimistalable signs of being killed by pre-
dators should be recorded as dying from this cnusces Many deeor which
die of starvation may be partly eaten by carnivors, but these anime
als are not the primary cause of docath and should not bs charged with
the kille The dead deer should be carefully wrtched for when the
sample plots are being run for determining the sur1n5 bra ding stocke

Sce " Detcrmination of Breeding Stocke"

Mortaﬁlty Due to Other Causes, Including
Starvation, Discascs and Accidents.

Stervation is dircctly or indirectly 'rcspdisxble'fcf much:
of the wintor loss of decre. Frequently dcer yards are so closcly
' brcwsed that fawn and/yearllngs arc not ablc to rcacb the fccd and

01—
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may die frem starvation or indirectly from diseasés as secondary
causes when the animals' vitaliby is low, due to poor quality or
insufficient food. A careful check should be made to determine

if losses are occurring from starvation, snd if such is the case,
measures should be taken to correct it. See "Correlation of Timber
Management Activities in Relation to Deer."

Diseases of Deer

By Drs E. C. O'Roke, School of Forestry and Conservation,
University of Michigan, Ann Arbor, Michigan

External parasites - Ticks, lice, louse-flies and various
species of biting flies annoy deer and moose considerably, We are
greatly in need of field data and collections of these parasites
in order to determine their relationshln to the transmission of
diseases to animals,

Internal parasites - Nose bots. These thickbodied white
"grubs", studded with brown dots that feel like sandpaper are
commonly found in the inmer nasal passages of deer. They are the
larvae of deer bot flies. They interfere with breathing and may
cause lesions through which secondary infections enter the system.
The genus known to infest deer is Cephenomia.

Lungworms - Adult lungworms are as large around .as a linen
thread or small wrapping cord and are up to two inches long. They
are found in the lower branches of the bronchial tubes. In order
to make an exemination for lumgworms, one must cut the bronthial’
tubes and their branches open with fine scissors and search dili-
gently. Thore may be from one to many in one animal. The larval
lungworms which are the offspring of the adults are to be found
in scrapings from the air passages, oesophagus and in the lung
tissue. They are microscopic in size and remain alive and active
several days after the death ol their host. At least two genera of
lungworms, Dictyocaulus and Protostrongylus are knmown from deer
in the Lake States Region. :

Tapeworm Cysts - Pearly-white, liquid-filled bladders up to
an inch in diameter mey be found attached to the liver or among
the visceral organs. These are larval tapeworms, the adu;ts of
Whlch are fourd in carnivorous mammsa ls.

Liver flukes - Thick, leaf-shaped flat worms of the genus
Fasciola, ranging up to an inch in length, may be found in the
- livers of deer. When such worms occur in large numbers in the
liver of sheep they produce a disease known as liver rot. Infor-
matisn is needed as to whether such parasites are pathogenlc vhen
found in decrs

; Other para51tic WOrms - Several klnds of round worms ' and
, tapeworms are found in deer. Evidence of thelr presence may be in

. the finding of their eggs in fresh feces or the ~actual worms in

djgﬂlthe intestinal tracts of +the animals upon making an autopsy. Wé '
':,have very‘lvttle information as to thelr patnogenlclty.~;f»@

-zoz-
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Infectious diseases = Pneumonia, Fatalities in late _
Winter or spring are oftcn due to pncumonias The lungs of decr
that have died from pneumonia are dark in color, filled with 1lig=-
uid and have a liver-like consisteney¢ Pneumonia is probably
secondary, following unfavorable circumstances for the well being
of thc animale A common speculation is that lungworms arc the
prc-disposing causc of the diseases Records and data are nceded
in order to test this assumption.

Sore mouths, When sorcs are found in the animalt!s mouth it
is belicved that the infection is acquired through lesions causcd
by too coarse food ar food unsuited to tho animal®s nccdse
Actinonyces ncercphorus has been isolated from dccr suffering from
sorc mouthe This discase may be fatal,

- FPoot and mouth discasce This scrious infcctious discasc ef
live stock has becn known to occur in muld decr in Colifornia where
it was cradicated by cmpleying drastic measurese This is a problem
for the skilled veterinarian, and should the discasc be suspccted,
it should bec recported to tho statec voterinerian immediately. There
is said to bc no foot and mouth discasc in the United States at
prcsente

Wortse Black skin warts vhich may becomec broken open and
infected have becn rcported from both deer and moosees They arc
readily recognized. Littlc is known of their pathogenicity.

Winter losses - Vhen the deaths ef large numbers of animals
occur in late winter or spring, we refer to them as winter losscse
Such losses may be duc to several causes. Insufficicnt or unsuit-
able food or both are perhaps the main causcs of loss. The actual
causec of death, however, may be secondary, such aos diseasc or parasit-
"ism which would not cause dcath provided conditions for cxlstcncc
were otherwise favorablc.

If the losses occur in aged or deccrepit individuals, it is
possible that they constitute natural deathssy if the fawns in par-
ticular suffer, it would appear that over-population and competit-
ion for food are the basis of loss.

Serious study ef winter losses madc as soon as possible
after the animal has died will yield valuable information and clear
up points that at present arc speculative. ;

QvococooOo

. The total deaths on cach forest arca should be swmarized

- ond tebulatede TWherc the sampling method is used the total for

the Forost should be calculated on this basise. Otherwise, actual -
losses should be used. The tabulaticn should be ‘as follews* Ll




~ Total Mortality for Forest

Dote
Forest : Total Arce in Acres
: Hunting . ‘ E
: Mortality » Star- Cause :
- : (Dicd of Wounds) 3Predatory. ivation }DisecaselUnknowm TqE§l=
: Bucks A :
: Does | :
:.Fawhs ] __;
: Totalk :

Removal eof Diseased or Crippled Decr

Lome dcer or those that show signs of being diseased or crip=
pled should be rcemoved from the ranges Such deer should be removed
only after consultation with and in cooperatien with the Sfate Cons-
ervation officerse Such Departmonts of Comservation,:in cooperation
with State Universities, are equipped to make a thorough examinztion
of animals to be removed., A& report of the post mortsm of such anim-
‘als should be requested from the State and a copy of this repert
sent to the Regional Office. ' ‘
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6. ANALYSIS OF DEER AND MOOSE WINTERING YARDS TO
DETERMINE THE CONDITION OF BROVSE PLANTS

High population of deer are desirable to the point where the
range is effeciently utilized and no permanent damage. to the forest
cover tokes plancee The high breeding potential of deer, however,
makes tho balance bebween suitable populations and numbers that do
permancnt damage to the forest cover one of paramount importances
The oxamples of destruction of trees and shrubs on the Kaibab
" Forest in Arizona cnd in the forests of Pennsylvonia make it necess-
ary to watch this point carefully in any plan for managlng deer.

In our northern forcsts wherc snow condltlons force deer to
yard in restricted areas the lack of browse in these arcas is. onc’
of the limiting factors in deer production. Illinois and Missouri
will probably comparc morc nearly to Pennsylvania as to weather and
goneral conditions of variety of plant lifc and will probably carry
more deer per unit of areca. Depth of soil and fertility will also
meke some difference in the productivity in terms of decr because
of the more luxuriant growth of ground cover and shrubs on such
soilse

Browse Conditionse.

Scmple plots for measuring browse intensity and plant damage
should be placed in deer wintering swomps. ° Bartlett (Michigen
Conservation Department ) has classificd these winter yardlng
grounds as follows: :

ae Cedar Yards - Yards in which cedar is the predominant trece.
Forest Service, type 4 (Acquisition Manual).

be Hardwoods « Little or no conifers, typed as M (hchISltlon
Manual) .

Plots to determine the condition of browse for decr should be
1/2 chain wido by 2 chains long. The plets should be marked with
stokes at least four fect high and cach sample designated by o
number, so the same plots can be cxamined each yeare The time to
examine the plots should be in the fall bofore yarding of dcer be-
gins, and after the leaves drop, and in the spring beforc the
leaves come out.

These plots should be given an indication as to the possibility
. of deer dying from starvation and should indicate to the Forest
officers whether action is nceded to save decr from starvatione

Vihere these determinations oro made before ‘the hunting scason it

will also help to 1nd1cq ¢ the number of deer that should be removed

" by hunting. - : : :

The number of sample plots should vary with. the number and
' ;31ze of the w1ntering swonps. Thpre should bo at lc“st one s“ﬂplc

«L’° I. H. Bartlett Proc. Hich. »cademy of Sclencc, 1951.  p




plot in each such swomp, and at least two sample plots to each 640
acres of contlguous SWompe

Measurcments should be made on form #20 R-9, The winter
studies must be scnt to the Regional 0ffice by November 1, and the
spring sttidies beforc Junc 1.

A clear understanding of the difference botween rabbit
cuttings and 8cer browsing should bc obtained before attempting to
moke the survoye. Rabbits clip the stems at an angle of 45 =60
degrees. This angle is characteristic and gives a definitc clew if
rabbits have fed on thc stemse Deer and moose have tceth only on
the lower jow and pinch or pull the stems off. Thus stems browsed
by deer or moose' show as square cuts, have a fringed cut, or a pinch-
cd appearance. .

Degree of Utilization of Brrowse‘,

In classifying the degree of utilization of browse, consider
only the currcnt year?!s growthe In the case of shrubs usc the
entire bush as the unit instcad of individual stems. With treces and
rcproduction use the individual stems as a wnit.e The four classes
of domage to browsc plants will be as follows:

ae 1% to 33% - This shows a slight clipping of lcaves ard
'~ branches and is detected only after carcful examination.
‘be 34% to 66% = This willshow as mediuwm heavy browsing with
& marked clipping of about half of the new growth on top
of the bush in case of deer damage or the sides or lower
. half in case of rabbit damages
ce 67% to 100% - This will show as a distinct "deer linc" up
to 6 to 8 feet in case of decr or moose work or as a
stunted . dwarfed appearance of shrubs or young conifers.

Directions for Use of the Browse T:cxlly Shect

2« The man making this check shauld becomo familiar with the
- native species or trees and shrubs before making the
measurements.(Sce Shrubs and Herbs Important as Animal

© Foodse")in Appendix.

b Use a separate blank form 90 R-9 for decr and rabbit utili
zation for each sample plot. Every unit of browse should
be indicated on each form in one of the four colunns.

c. Indicate the exact location of the sample by neasurcnent

" from well established landmarks.

d. Be sure the boundary of the sample plot is clearly indi-
cateds A string should be run betwoen the nmoarking stokes
while tho measurement is being talzen.

~es Indicate cach unit by a dot in tho colwm which classifios
~the degreo it has been utlllzod. The dot systen is as
;follows' : :
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f. The total number of dots on the deer and rabbit sheets
should be equal, but the dsgree which each plant is
utilized will be different. ’

g. Arrange a list of twenty species used by deer and also
twenty used byrabbits in the order of their preferencs.

Estimate of Damage.

Browsing of plants by animals mey damage the plants by de-
stroying the terminal buds, injuring the terminal shect or cutting
down the leaf surface. Tress are exposed to fungus altack if the.
bark is stripped off,

The degree of injury from browsing will vary with the differ-
ent species of trees and shrubs. .

BQOOKS

Field Book of American Trees and Shrubs ~F. S. Mathews (Putnam)
Book of Shrubs = Alfred C. Hottes ( The A.T.De La Mare Company,
New York, N. Y. )
Deer Damage to Forest Trees in Pemnsylvania - Le Roy Frontz
( Research Circular 3, Department of Forests and Waters,
Harrisburg, Pennsylvania, 1930.) A

The Deer Problem in Pennsylvania - Henry E. Clepper (Department
of Forests and Waters, Harrisburg, Pennsylvania, 1931.)
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°For

Dser ( cross our onc)
Rabbit

UTILIZATION WD DAMAGE OF BRUWSE PLIANTS

Forest Rangor District

T R

Location of Plot (Example ) 1 ch.
West =4 ch. south of N. E. scc=-
tion corner of S.W. 1/4 of Scc=
tion 26.

( This form is to be uscd for both
deer and rabbit utilization eof
browsce Use enc sheet for deer

and onc for rabbite. °Indicate
which shoet is used for cache

Usc sheets for both deer and
rabbit for cach sample studied,)

Observer

W

/]

1-33%
Utilized

Plants not
utilized

347 -66%
Util-
ized.

Part Uscd
67%-1004 Leaves «L
Util- {Buds - B
ized Stems =S

"0 a¢ es o0

.

Meople, Suger

Maple, Silver

Mgple, Striped

. Meple, Mountain

Maple, Red

Basswood

Mountain Ash

Birch, Ycllow

Birch, Whito

Birch, Sp.

Beech

Black Locust

Elm

Hickorics

Oak, Whitoe

Oak, Red

Ook, Scarle®

Ock, Chestnut

Willows

Aspen, Quaking

Aspen,

Lorgé-toothed

Poplar, Tulip
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: 3 2 0
H E 4 3'::7'-'36% 3 67%- Part Used:

: ; 1 .15 3100% Leaves~L :

: JFlants not} 1-337 § Utili- 1U£i15- {Buds =B :

: i 4 Utilized {Utilizedj zed 1203 Stems oS :
:Cherry, Wild Black 3 :
:Cherry, Choke 1 :.F:
timerican Hornbeanm 3 4y
¢Hop Hornbeam 3 3 HH
sSaszafras 3 1 § - 3w
¢Ash, Black 3 s E :
¢Ash, White E :
:Butternut 3 :
¢Blacl: Walnut s ] :
sPine, Vhite E :
tPine, Red s 8
sPine, Jack : :
sSpruce, Yhite 3 :
sSpruce, Horway 3 :
:Cedar, White 1

tBalsam, Fir ; : :
:Tamarack H
sHemlock :
sHavthorne

sDogwood, Panicled
:Dogwood, Red Osier
:Dogwood, Flowering
tHazelnut :
sWiitch Hazel :
$9iild Crabapple
sHoneysuckle :
sRhcdodendren :
:Mountain Laurel
sSheep Laurel
:Wild Gooseberry
s¥Wiiid Currant :
" sHuckleberry :
:Elderberry ' : :
sSweetfern
tSumac, Peiscon
sSwnze, Staghorn
shagpberry ! ]
:3lackberry
:Service Berry
tLranterry, Highbush
sTag Alder’
~tVirginia Craeper |
.~ sGrape. S ,
~tLabrader. Ten C ' ' .
“tBarberry - :
~ :Bearberry

S Ter v ertrewe

selov]eefenl]ee

2e] ee] en] ae

ggzujs;.-t7‘ ‘;
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After the browse has been checked for degree of utilization
for each sample, list twenty species in the order of their prefer=
ence for both deer and_rabbits. :

Preferred by Deer - Preferred by Rabbit
1 - X
2 2
3 3
4 4
5 B
5 8
7 7
8 8
9 9

10 10

11 11

12 12

13 13

14 14

15 15

16 16

17 17

18 18

19 19

20 20

- -210-
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7. DEER Y’RD MANAGEMZNT

Little is kmown as to the why, when ond whercfore of the
yarding characteristics of decr. t is appcrent that wind has
less sweep in a cedar or hardwood swamp than it has on the high-
lands. It also appears that browse matorials are more available
in the swomps than in the uplands during the winter time. It is
known that deer yard in greater concentrations with snow four fcet
or more deep than when snow is thres fect or less ia depth.

In order to determine the yarding activit tics of the decr
herds in relation to snow conditions and to better manage the
deer, it will be nccessary to keep a closc check on ths following

points:

l, Decpth of Snow from January to April

2. Time and Place of Yarding

3« Recommended Activities for Preventing Deer from
Stoarving

Depth of Snow

The depth of snow will b> detomained by placing a snow
marker or stake at the corner of each browse study plot. The
stake will be of sawed materizl 2" X 2", oight fcet long and
marked with block marks at one inch intervals, beginning with
the zero mark cighteen inches from the bottom of the stake and
extending to within one half foot from the top,numbercd ot odch
1" interval. , The zoro mark will be ot the ground level when
the stake is placed in position. Paint the top onc half foot
of the staice red so that it will be easy Lo find when the snow
is present. Those stakes should be visited cach 30 dzys begin-
ning with Jonuory 15 and ernding April 15, and the snow depth
recordcd to the ncoarcst inch.

Time and Placc of Yarding

As the snow depths are recorded, a close check should
alsa be made on the location and concentrution of the deer in
the yards as wcll as the physical condition of mny decr sccn.
The extent of the winter yords +will homarked on a map end the
estimatcd concontrations given as follows:

l. Light Concontrations - Loss than 50 Deer por Scetion
2, Modiunm Concentrations=- Between 50 and 150 Decr per Scetion
3¢ Hoavy Conccntrntions - Over 150 Duer por Suction o

; These figurss will not be used as census f¢gures 8. »hvy g
may vary fron 1007 o Z“O,a\in correctncs.;.
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Recommended Activities for Proventing Deer from Starving

Deer sometimes concentrate in restricted swamp arcas where
the browsc is scanty or a variety of browsc plants is lacking.
In such swoumps the herd is likely Lo get into bad physical condition
in a short time, particularly if suow conditions are such that the
deer are not able %o move around frecely. Ynder such conditions
artificial foeding ot once suggests itself. This - remedy is very
expensive and is likely to be limited because of the physical
difficulty in purchasing and moving large quantitics of foragc.

Two types of supplementary foods have been tried in pre-
venting deer from starving in New York®. They are:

1. Storing and Distributing Baled Hay in Dcer Swomps
2. Feeding of Concentrates in Deer Swomps

Storing of Baled Hay

The Forest Service has no authority to expend funds for hay
for decr preservation. It can however, furnish tr“nsport ation and
labor to transport and provide storage place for hay, provided the
feed is furnished by the State Conservation Department or by Ser-
vice clubs such as Izaaok Walton Leagues ctce Vhere decr swomps
are badly browsed out and decr have becen known to starve on previous
winters, it would be well to provide caches of alfalfa or clover
hay during tho fall so that this feed could bec distributed when snow
conditions prcvent the use of natural food.

Placing of Concentratés. in Dcer Swimps -

A product has been developed in New York which comnsists of
concentratced fced formed into a cake with molasses and inclosed in
a sealed tine This tin of food is fastened in placc on trees at a
time when the svamps are accessible and the covering tin is stripped
off by o man on snow shocs when the deer arc in necd of supplcmmental
feed.

Phis method of fceding is subject to the some restrictions
as hay as far as the Forcst Service is concerned. This method is
worthy of trial however if funds can bc made available thru scrvice
clubs or conscrvation groups. The Regional Office will-'furnishthe
reference as to where such concentrates can be purchased if funds
are made available as described above.

Making Food Available

. The focding of large numbers of decr is a task of large pro-
portions and it is likely that the more deer can be saved by making
available browse matcrial thru silvicultural operations than by -
~any other mothode Trees such as cedar and hemlock can be trirmed,
thus noking the tw1gg and folisge availeblc for deer food and =t the

‘f° "Focd Prefcrenecs and Requircments of the Whlte-Talled Deer
' . In Yew York State. :
. By: Le Ae Moynard, - - - Robcrt Darrovr
. Gordiner Bump - - J. C. Woodward

212-
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period of food shortage.

The operation suggested above may be carried out on narrow
strips from the browsed out part of the swamp to a part where food
is more abundant or more availsble., The dcer will follow such
operations and may be led to spread out more and thus relieve the
condition of food shortage on part of the area.

The methods sugrzested above are emergency operations and
steps should be taken to remedy the primary causc of such emor-
gencies, Pither there are too many deer on the area, or the swamps
are not in the proper condition to carry the number of deer present,
Under these conditions recommendations should bz made to remove
part of the herd by hunting and cfforts also should be made to
improve the product1v1ty of the decer swomps. See "Correlation
of Timber Menagement in Relatien to Deer.™
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8. MISCELLANEQUS MANAGEMENT PROCEDURES

A nujber of miscellaneous procedures have a specific>bear-
ing on the management of deer. Some of these are:

ae Restocking .

be Daily and seasonal movements

c. The time of rutting, time and number of fawns dropped,
barren does, the number of yearlings in the spring and
the time that males drop their hornms.

d. Supplementary feeding.

Restocking.

As yet no inexpensive method has been found to transfer deer
from range that is too heavily stockéd to arcas that are thinly
stocked or lack deer entirely. Where some areas arce overstocked
and deer can be spared for restocking of other barren areas, trap-
ping is a practical way of transferring them. Dger can be led
into a trap by scattering hay from a yardling area into an en-
closurce.

 STEPHENSON TYPE DEER TRAP
Wichigan Conservation Departmenmt
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Vhere the transfer of .deor appears to te nccessary, the Reg-
jonal Office should be consulted. The State Comservation Depart-
ment and local conservation office should also be sdvised of such
contemplated action. Detailed dircctions will be found in the

appendixe,

Daily amd Seasonal Movement.

Intelligent management of deer depends somewhat on knowing
the gencral movements of deer during the various scasons of the
year and also knowing the daily and local movemcnts, perticularly
the differcnce betwcen the movements of the sexes.

Onc of the ways so far deviscd for gathering information on
the movements of deer is to-teg the cars of adult animals that arc
trapped or favms that src caught soon after they arc born in the
spring. Tags nccded for this purpose should be requested from the
Regional Office in advancc.

Dcer may be tagged in tho car about an inch fron the undor
cdge and onc third of the length of the ecr out from the side of
the hecad.

- Favms may be found in wooded arcas or on the cdges of svamps
at the base of trees or near logs, vherc they are left by the does:
during the day. After they get to be a wock or ten days old they
can be captured only by stealth. On sceing a fawn onc must walk padt
the spot; then dive so as to take them unaware but care should be
taken not to injure them or move them from the position where they
arc found. . These animals can be tagzed in the car as described above.
A rcecord should be kcpt of the location, sex, date, approximate age
und o doscription of ‘the mother doe if shc is observed. ( Sec record o
sheet in tho ppondlx.) ; L F
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All deer tagged should be marked on a map with the follow~
ing symbols and the number of the tﬂg.

Adult male a 02 d
£dult female a 2. d
Yearling y sex d
Fawm ; f sox d

Time of Rutting, Time and Number of Fawns Dropped, Barren Does;
Number of Yearlings in the Spring, Dropping of Horns

- Careful ebservation of tho above activitios are important
to a managoment. Whero a Mono buck™ law is in forco it may be possible
to so unbalanco the sexos that the rutting soasorn is prolonged, and
the fawning soason extended much lator than is normal. The result
oF this prolonged rutting soason may be fawms that are not old
enough to withstand the hardships of the wintor. Likowise whore
thero is a shortage cf mature bucks tho use of immature and dofect-
ive males may result in stock of poor quality and of inferior sizo.
Obersvations mado in tho fall during the rutting season will help
to dotermine the cause of those offects.

Oborsvation of tho tiac fowms are dropped in the spring will
help to dotormine whothor the obscrvations made in the fall were
corrocts A carcful record should bo mcde of singlos or twins seen,’
for it is boliovod that does will produce onec fawn at first fawning,
and may produce twins at lator fawmings. Irrospoctive of the sause;
whore twins are common tho herd will incroaso at a much faster
rate than whore only ono fwwn is produced.

Barrcn does are usually dotermined by thoir sloeok, fat ap-
pearanco during the swmor and tho faet that no fawns aro soon
with thoms Their barren condition may result from discase or
lack of opportunity to brced becauso of the absonce of males,

This rosults in a-door ﬁopula+1on much bolow its potential produc-
ing power,

Tho first winter is without question the most eritical timo
oft year for deer of loss than a year old, becauso they may bo crowded
_away from browse or aro not largo enough to reach ite. The mothor
doe is ablo to holp them a groat doal during this critical period
by breoking pathways in tho snow and holping thom to obtain food.

S The mumber of yoarlings that survivo the winter is highly
- important; as it is this class of sbtock that must fill tho gaps

 resulting from hunting and othor lossos..It is difficult to do-

- termino tho number f yoarlings that survive except by direct
.observation and tncn.some may o confuaod‘w1th othcr classos of

o stock. A
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Observation of ‘the size of horms, their condition, when they
were dropped, and 6ther facts relating to age and virility of males
should be observed and recorded. The Forest Officer should learn
the complete life history of the deer in his forest as soon as pos=-
sible, end should so organize the information gathered in his unit
that these observations may be r:corded and placed in a cumulutive
record of the activities on the entire areaze A report should be
built up containing the following itomss:

Forest Date

Compilation by

‘ Time
3 . . "1No. Nos |No. Horns
Begin- Begin- single| prse. |Barren| are

ning Ending{Peaklning - jEndingiPeak| Favms | tiwrins|Does Dropped

|

(Mlote: The gestation period for the Northern whitetailed deer
is a little over 200 doys - Seton 127,p.268 and Hewsom %26,p.l42.
Thz length of life of a decer has been determined for at lecst ono
individual western deer to be 16 years.)

Supplerientary Feeding

The feeding of roughage-or grain has not proved praetical in
handling large decr herds which are sprecd out over extendsd areas
of forest lend. ¥here extra feed is necded to save doeor from store
vation it should bec furnished as described under "Corrclation of
: Timbcr Managcmcnt Ant1v1tlcs 1n.RoIat10n to Door.”

Saltlng of  Deor= Gorman forcsters nrovidc natural rock salt

-for their doer herds at regular feeding places in troughs and mixed R
in soile  In the western forests the deer probably get o sufficient

e
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emount of salt from the salt blocks placed for domestie stocks To
date little work has been done  in salting of deer under conditions
as are found in Region Nine and the eastern states.

The National Forest Manual reocommends g pound and a half of
salt per head of sheep for the swmer season, This is probably
as nearly right for deer as can be determineds When salting for
deer is done, the following principles should be observeds

l. Place salt in dense cover so as not to expose
deor ummecessarily to ille gal hunters either while
using the salt or in going to and from the salt lick,

2+ Place the salt away from water so as to utilize good
grazing arcas which arc not in close proximity to
-wrator,

3¢ Place the salt so the least possible damage will result
to valuable trecs and shrubs around the salting
location.

The Biological Survey has suggested a method of salting and
controlling nose bots at the same time. The salt is placéd in a
sa&lt feecder made of a hollow log in which holes are bored, where
the deer lick out the salt. Pinc teor is placed around the holes
so some of the tar is smeared on the nose of deor whon they lick
the salte The tar acts as a ropellant for the adult bot flies
which lay the eggs in the nosc of the decrs ° Bartlett has tried
a sinilcr device for preventing nose bots while salting dcer.

Wire

Sl in end
of Aﬂ?

e Bartlett Mlch_gan‘Dcpt. of Gonserv‘tlon Bullétln Decamb~r, 1934

-218- i
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" The donger of attracting and having the salt consumed by
porcupine instcad of decer is alvmys prescnt where salt is placod
in the foreste Is is suggested that where log troughs arc used
that thoy may be suspended by z wire at loast threc foct from the
grounds, Salt is also made in the form of blocks, or in the fornm
of cylindors with a holec through the coater. Where the latter is
used for salting thoy can be atrung on a stick or wire and hung
from a tree about threc feet from the ground, This should proveat
porcupines from consuning the salt.

It is a practicc with hunters to leave any surplus ceamp
salt on stumps =snd logs at the close of the hunting scoson. Liko=-
wise, natural salt licks or places where salt is present in the
soil around abondoned building sites are found on many forostse
Such salting places arc without question a hazard to decr becauso
of the case with which pot hunters nmay sccuro game around thoso
locationse

Ono of the mothods suggested above should te tried out en
ecach ranger distriet. Obscrvations should be 1ade on the rosults:
obtained, and thesc results, togothor with azdditional suggestions,
included in the annual Fish & Game Reporte

o  ~jf.213- :  ‘
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MOOSE
Objectives

To protect and shelter the moose where he is naturally
found, and to attempt management on a sustained yield basis after
increasing their aumbers to the maximum carrying capacity of the
land in respect to other land uses. Sufficient studies should be
made in respect to the influence of civilization, predators and
disease to debermine the proper management procedures.

.

History

The moose is a native of all three of +the states bordering
Lake Superior, namely, Minnesota, Wisconsin and Michigan. On the
Chippewa only about twenty animals remain, but there are now per-
haps 3,000 animals on the Superior. Only a few animals are reported
from the Upper Michigan Forests although they were found there in
former times. During the past logging days of the Svperior region
moose were very numerous, and according to some old woodsmen were as
abundant then as deer are now. However, the incessant killing by
meat hunters ond newly-arrived settlers seriously decimated their
ranks.

Then, disastrous forest fires and the wood tick plagues
further reduced their numbers, until now only a pitiful remnant
remains within shy borders.of the National Forests.

Management Suggestions
Control of Poaching

Geme wordens report that after every deer season many moose
kills are found, as many as eight having been detected in a rela-
tively small area. slaughtered by men who killed only for the lust
of killing. ' '

It is needless to say that every Forcst Officer on the
Superior and Chippewa Forests should be on the alert to help local
wardens detect these "sportsmen".

Other kills of moose arc made by the local settloers and
Indians, but it is doubtful if the loss is very great, as deer
are more nuwacrous and easier procured than moose.

Predators
The timber wolf is the only nctural predator yrith which

the moose must contend. Undoubtedly, where deer and rabbits are
. scarcc, the moose is prayed upon: extensively by the wolves, but
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vhere deer arc plentiful or where thore arce rabbits, the wolf will
not bother the moose to any appreciable oxtont. Wolves must be
controlled where they become toc numerous, but should nct be ex-
terminated for the sake of saving a few sick or weak moose or decre.

Vherever it is felt that wolves are destroying moose and
deer beyond a recascnatle limit, Forest officers should send re-
quests for control to the Regional Cifice, and these requests
will be relayed to the Biological Survey for prompt sction. All
requests should be accompanied by a detalled report of the approx:-
imate number of wolves, number of kills found =nd ares of concenira-
tion of wolves.

The disease associnted with the wood tick’has of late
years killed many moose, wnd according fo some investigators,
has been responsivle for the great destruction which hes befallen
the herdse.

During certain years the ticks vwere especially ab-mdant.
Both larvae and adults attach themselves to and feed on the moose,
often covering the anal regions completely so it is impossible to
put dovm the point of an unsharpened pencil without touching a tick.

Symptoms - Moose attacked by the disease are weak, onem
and in mony cases decidedly unafraid of man ond will allow men to
approach within several feet of theme Often the head is held to
one side and the animels oppear to be partiaily bBlinded. Such
moose possess a peculiar tendency to favor a certain locality, and
often rcfuse to leave, or if forced away by man quickly return.

Causitive organism - None of the investigaters of this
malady have been able to isoluote a pathogene from the blood cor
any of the vitals of moose which is capable of being cerried and
transmitted by the tick. Some are of tke opinion that when large
numbers of ticks become attached to an snimal the combined actior
of their activities arc sufficiert to produce the symptoms, because
of the toxic effect of their salivn and the infoction of their
bites. There is no doubt th:t the +icks cruse the animals much
pain and suffering, as evidenced by the bure hairless patches of
hide where the animcls have nttempted to rub off’ the pests.

Control of tie disensc =~ It is reguested thrt #11 sick or
rccently dead moose on the Superior or “h*pncwa Forests be re=
ported by telephons to R. Foenstermacher » Divigion of Sconomic
Zoology, University Farm, St. Faul, .Jinn"sota. The telaphone
charges may be reversed. u“thﬂr resm.rch *'11? wdoubtedly ex-
~bpl'11n the cause, and pc rheps prﬂdw‘a a cure or contral FPor tho =

 °Sce "DlSGaS“S of ‘Deer,”™ Deﬂr Jorta.ll“\r dllfe :;‘nd’okoctk’:j.;: i
°°Demacento* albmlctus :

Coasial
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disease. ' Any dead moose found on the Michigan Forests should be report-
ed to Dr. Don R. Coburn, c/o Anatomy Bldg., East Lansing, Michigan,
by telephone.. The telephone charges may be reversed.

Food

During the summer the moose, according to Adolph Murie®,
feed on poplar, birch, hazel, dogwood, alder, mountain ash, pin
cherry, hard maple, bush honeysuckle, sedges, large-leaved asters,
pondweeds, ground hemlock, water 1lilies, willow and.mushrooms.
Willow, aspen, hard maple, balsam, white cedar, etc., are eaten
in winter extensively, the same authority states.

Habits

, The moose is not a gregarious animal, but prefers to be
alone or in company only with his immediate family. Also, he is
monogemous, and seldom does a single bull serve more than one cow.
The period of gestation is about eight months, and the calves are
dropped sometimes. in May or early June. Rather poor and scattered
observations, due to lack of adequate research, indicate that only
about fifty percent of the female moose bear young each year. How-
ever, this figure may be low.

‘ During the winter, moose may yard together in small groups,
but rever in large compact herds. They move sbout freely along
ridges and swamps, browsing cedar, willow, etc., and if unweakened
by ticks appear to withstand the heavy snows and winter conditions
much better than the deer.

- Moose are often spoken of as a wilderness animal, shunning
man and his habitations. Some proof has been found that their fear
of man is instincdtive. md that the mere presence of man drives
them back into the wilderness.

However, there is testimony to prove that moose when pro=-
tected become docile and unafraid, and it sometimes appears that
hot lead has been the compelling force in driving the moose into
the wilderness areas, and not merely the activity and presence
of men.

Census
Census of moose by airplane holds great possibilities for
an accurate, quick method of determining numbers of moose in certgfin
areas, and also in determining the dispersion of herds or the places
where they are found and also where they are absent.

A method of census which may prove valuable is herewith givén.

°The Moose of Isle Royale -= University of ‘Michigan Press,fnn ﬁr‘bor,Mic‘h‘.
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Travel back and forth over moose-inhabited country at an
elevation of 500' on lines at distences sapart which will allow the
observer to sec well all the intervening ground. The distonce
these lines are apart will be governed by the visibility. The
record of the census should ascertain the number of moose per
forty acres. At least a 400 square mile tract of land should
be covered for the survey, but this area should be censused in
several strips (see drawing below) so thet the whole Forest area
is covereds The samc pattern skould bz followed cach year.

Once an animal or group of animals are located the pilot
should circle the area ir order to pick up all individuals in
surromwding territery. The observer should have an accurate map
of the ccnsus plot, and when moose are seen he should locate thenm
on this map; also time of day ard timbar type in hich the moose
arc found. This census method should be a*temptﬂd and suggestions
made for refinirg ond improving it.

3 Strips Areo of visibility
) s '-‘;"\‘ :

- Travel Rcutes

e * - HMoosa

@ - Timber Type

- Sample Moose Census Kap

Ehtirc NationalkForcst~ e
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SMALL UPLAND GAME

Small upland game includes the ruffed grouse, pinnated grouse,
sharptailed grouse, botwhite quail, pheasant, wild turkey, woodcock,
rabbits, heres and squirrels. Management directiond will be omitted
for some of these species and will be sent to £ie field later in such
form as to be inserted in the Wildlife Handbook.

Index of Geme Bird Productivity

One of the indices of game bird productivity is the number
of eggs which are produced and incubated each season by each female.,
The number of eggs which can be incubated by a single bird is called
the"clutch,"

The Clutch

The number of eggs in a clutch varies both as to species and
also with the sams species for different years. The average number
of eggs in a clutch must be determined for each species under manage-
ment according to the following directions:

All nests found by forest workers, planting crews, etc.,
should be checked for the number of eggs present. The nest will be
marked ty placing a white cloth on a bush near the nest and indicat-
ing its general location from some conspicuous landmarke The nest
and number of eggs in it will be reported to the +echnician respons=
ible for wildlife work in each camp. The techmician will investigate
the nest not more than five days later to determine whether the num-
ber of eggs have changed. Each nest should be checked until it is
determined that the number of eggs remain constant. An average of
all of the nests so checked should be determined for each species.

This data is needed for items 66 - 76 -~ 90 - 102 - 114 - 125

of G. Fish and Game Form 128 R 9 and should be reported to the Regiomal
Office according to the schedule of reports due.
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THE RUFFED GROUSE

The ruffed grouse, commonly called the partridge or "pat", is
one of our best game birds. It is typically a woodland creature,
although it requires openings for dusting and drying off after rainy
periods. A great deal of work has been done on this species in the
way Of discovering its food and other life habits, but so far very
little has been published on the subject. R. T. King of the Univer-
sity of Minnesota has developed a method for taking a census of
ruffed grouse and has discovered mmny other important facts about
its life history. The steps in determining the numbers of grouse
at various stages during the year is as follows:

l. A census of birds just before the hunting season.
2. Checking the actual birds tzken during the hunting sezson.
3¢ Determination of the birds killed or crippled but
not bagged. -
4» Determination of the breeding stock at the beginning
of the breeding season in the spring.
5. Correlation of Silvicultural Work and Logging with
- Grouse Requircments. ‘
64 . Mortality

CYCLIC FLUCTUATIONS

The ruffed grouse is a bird that goes thru cyclic fluctuations.
These fluctuationa vary in length from seven to eleven years and
appear to bc less pronounced near the southern border of the grouse
range and more pronounced as one advances north. Several theories
have been advanced for these periodic fluctuations. One is thought
to be rolated to disease, possibly tubaremia, while the other is
thought- to be related to the varying quality of available food which,
in turn, causes the fertility and number of cggs per clutch to fluct-

- uate during the period of the cycle.

Neither of these theories has been proved, so more work must
be done in order to detormine the cause of the cyclic conditions.
it is possible that we may be sble to manage the grouse so as to
smooth out this variation in yearly populations. It is logical to
believe that during the years when the pobulationez are high, more
birds should be shot than during the times of low populations. The
adaption of a verying bag limit or a hunting scason of varying
length is something that should be based en accurate econsus results.
This will have to be worked sut in cooperation with the State Con-
- servation bodics that sct the bag limits and the length of the
hunting scasone. B : : “

. MANAGEMSNT PRACTICES
5 It is db%ious that census operations and envirommentel measure-
ments will have to bc made on samples of the area involved; therefore

k‘one‘or possible two census areas of ‘approximately four sections cach =
~should be sct aside as census arcas in each renger district. Im - -
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selecting'the census plots the following items should be kept
in mind

1. The census arccs should be sclected 1in typieal ruffsd
grouse range for the district. Thers the ranger district
is made up of o mixture of the various cover typcs, the
census arca should be picked so that all of these types
are represented. If all of the types camnot he repro-
sented in one arca then it is possible that two differ-
ent plots will have to bo usecd.

2, The areus should be so placed that they arc accc551b1u

by roads and trails. The morc casily the arca can be
rcached by roads, the easier it will be to toke the consus
and the greater will be the possibility that it will be
hunted over normally.

3. Marking out the Plots - The census plot or plots should

) bo scleeted before the hunting scason. They need not be
catirely Goverrmmenteowncd land. The boundaries and all
quarter and forty lines in both directions should be
blazed out and the dircetions marked so that the geme man
may follow the lines readily and without confusion. These
arc the census lines. The marking of these plots can
be donec by the usc of C.C.C. holp. Tho work should be done
with the compass and chain so the loeation of the lircs
#ill [ be rcasonably accurate and clear.

4. Toking a Cecnsus - Method dcvclopcd by R.T.King, University

"of Minnesota.

A11 actual census work should be done by a trained game man.
The entirce census should be completed in =z relatively short period
of time, with no lapse of time intervening. feather permitting, the
work should bc carried to completion within five dnyse. In eusa the -
work’®is interrupted for morc than two days, the census should be
started over again. Census operations should not be carried on dur=-
ing blizzards, rains or when the brush is very wet or during high
winds. - Snow on the ground does not interfers with census -operations
however. ‘

The actual census operetion requires the following out of all
the ccensus lines. The censusing consists of walking along all of
the quarter lines and forty lincs once, and of covering half of the
boundary lincse No linc should be counted if traversed the sccond
timc. If roads follow any boundary or other lines the linc of census
should be offset from the road. The patiern of treovel is not import-
ant exccpt that half of the boundary must bQomitted.n

There orc two readily rccognizaBle color phases of grousc which -
will aid in preventing duplications at the cornors wherc lines intor- B
sccte  These two color phascs aro red tails and gray tails. If a
sccond grouso is flushod on the interscction of two lines and they are
of diffcrent color phases, then both should be couwrtods If twn
obscrveotions. of -the some color phase ‘are ‘mado, ‘and the two obscrvat-.
jons occur within four hours of cach cther, thcn the seﬂond should
‘.not bc countod,k" ; : RIS e : o e
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5'_ ~ Correlation of Silvicultural Work and Logging Operations
with Grouse Requirements

Ruffed grouse require different forest conditions to satisfy
different needs of food and cover during various seasons of the year,

It is known® that grouse are not apt to penetrate deep woods
farther than 300 feet. This means that unbroken stands of dense
timber are not desirable for optimum grouse production. Research®
in New York indicates the following types and amounts of food and
cover are optimum for grouse productione.

% Cover Type : Composition

30 Springvﬁesting Grounds Hardwoods 4«8 inches
: in diameter with some

hemlock or sprucee

10 Summer Feeding Grounds ‘ Slashing

20 Fall -Fee'ling Grounds Brushy lands with dog-
woods, viburnum, thorn-
apple and other fruit-

) ing shrubs.
30 Winter Shelter ' Conifer woods with birch and

willow interspersed.
10 A1l year Open lands

Forest types lacking hardwood mixtures are not likely to be
suitable for ruffed grouse. Likewise, areas more than three miles
from roads are not likely to be hunted because of difficulty of access.
These two restrictions limit the area on which correlation of timber
management and grouse management nced to be considered,

The intensity of the management will depend on the demand for
grouse. Vhere the demand is high, release cubttings for timber pro=-
duction should leave small groups of food plants at intervals of
100 feet.

Species which are desirable for food includes

Mountain Ash Flowering Dogwood
Panicled Dogwoods Viburnum
Nannyberry - Highbush Cranberry
Havwthorn ; Wildgrape

Black Elderberry Wild Rose
Bittersweet: Virginia Creeper

The conifer species needed for winter cover can be suppliecd
- by the wnderplanting of herdwoods with conifers. Here again inter-
sperséng of types should be allowed for, by not underplanting all
- of the hardwoods and leavings openings that are alrcady present.

S ThebsléSh;arééqand;the open spaéés can be cared for by a
- modified system of marking for timber sales, Trees can bc marked
“Frank C. Edminister, Jr."Developing Ruffed Grousc Areas." Transactions

”'*  ? ‘of Twentieth fmerican Game Corference, 1934.
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in groups so as to leave openings at irregular intérvals. Log roads
can also be made to provide needed openings.  Seed trées of hards«
wood species must be left for producing a perpetual supply of hard-
woods, Openings will also result from this type of restocking,
Fire lanes with mineral soil exposed will help to keep permanent
openings as well as control fire. - '

6. Mortality

Ruffed grouse losses vary according to the age of the birds and
the type of habitat. Losses from predatory animals will vary with the
density of predators and the effectiveness of protective cover. Little
attention need be given these fixed loss factors until more informat-
ion is available, except to kecep a record of all losses whenever they
appears

Losses from diseascs is taken up under "Parasitcs and Diseasss
of Upland Gamc Birds " under Bobwhitc Quail. The proper disposition
of decad birds is described under " Collection and Preservation of
Plant, Animal and Pa:hological Specimens',

8 e
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Form 77 R-9
SMALL GAME CENSUS-FIELD SHEST
Species
Forest Rangoer District
Location - T R Section
Before)Hunting Season
Date: From To After)Breeding Jeason-Cbserver

Obs.| Color |No., of Bird4Flushing

Standord
Date | Time| No.{ Phase Flushed Distance Cover Type F. 8. Tvp

-~ ( Fill in the following on last sheet of each census)
. Total acres Censused Averaze Flushing Dlstance___________.

Blrds ner Section

Acres'per Bird:
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Form No. 78,R 9

-Species
Forest Ranger District
Location T. R ) Jecctions
Otserver

Hours Tunted 3ird shot in
Date Noe.of Hunter in Census Arcea (Cocnsus Areo Remarks

Summorize the results of allsheots for econsus areas on G Fish & Gome
Ferm 111 R 9 and return to the Qeglonal Office fclloﬂlnﬁ the hunting ‘
season. "See Schedule of repcrts Due,”
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Birds or Mammals per Sectlon—(Sample)- No., of Birds or mammals by Census

. No. of Sections Do
N it

H [

, P
Actual Hunting Take per Sectlon-(Sanple) Actual Take per Sample
No. of Scctions in Sample

Total Hunting Loss per Section - (Sample)=
Pre-Hunting Census- Post Hunting Census
No. of Sections Hunted Over

Percent of Hunting Take= Known Hunting Take X 100 (Sample or Total)
Pre-Season Census (On same Basis as above line)

Avg. No. of Man-Hours to Kill a Bird= Total Man-Hours of Hunting on Sample

Total No. of Birds or Mammals Killed
on Sample. -

Total No., of Hunters- The number of Hunters for each Forest .
will either be debermined by an actual check or
estimated on the basis of a sample.

Total Population of Birds or Mammals- Swmarize these results to get
total for entire Forest.

-Cost Data-

Unig : - ;
Acrcs<iilcs-cte.| Estimate Accomplistment

Labor | Matsrial | Totel| Labor | Material Total

Gn back of each.DLta uhC”t
oy _254_a£: ;
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PINNATED GRCUSE
(Prairie chicken, Square-tail}
(Tympanuchus cupido emericenus)

The pinnated grouse is a rather large, dark-meated bird,
having a short, stubby tail and distinct transverse black bars
on the vertical portions of iis bodye

This bird was once found abundantly on the prairies of
North Dakota, Squth Dakota, Minnesota, Iowa, Kansas, Nebraska
and Missouri, tut farming activities and settlement of the coun-
try have gradually depleted the number end driven them elsewhere.
" First the marzet hunter made serious inroads and later the habitat
of the bird was ruined by fires and the plowing up of the prairie
sod for farm erovse. ’

Today the chicken holds its numbers only in the well-sheltered
and isolated patches of the poorer lands which have escaped the
plow and "development" off the country. Also where frontiers have
pushed up into the wooded sections of the country and clearings i
have been made, the prairie chicken has made new colonizations and
appears to be doing very well. In recent decades prairie chickens
have become gquite abundant throughout most of the prairies of the
western Canadian Provinces and large numbers are hunted there suc-
cessfully each year. It is believed the chickens followed agri-
cultural operations and the wheat farmers into their new homes, and
while intensive farming activities drove them from their former
haunts, extensive farming on the Canadian prairies made possible
their surviving where once it was impossible for them to exist.
There is no doubt that if they are managed and hunted within reason
they will form a valuable game bird to the North American sports-
man.

Habitgz

As stated before, the open prairie is the home of the pinnated
grouse, but during persecution he will fly into heavy brush or
wooded swamps. buring the winter large packs are often seen occupy-
ing the tops of trees where no doubt they are eating buds. Spe~-
cifically speaking, the chicken is a bird of the tall grass lands’
rather than of the short grass plains. They are found most com-
monly around the oreaks of the prairie cover where, for instance,
there appears a swale or willow-choked creek bottom. However, he
is not a bird which prefers the brushy northlands where the sharp
tailed grouse is to be found. : ,

Grain fieldskadjacent to or surrounded by hay lands or tall

swamp grasses are always favorable leocalities in which to find i
‘chickens. It is necessary that the areas mentioned be very large,
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contisuous and fairly well-watered. Small meadow lands sur-
roundsd by brush or slash areas are not favcerable hatitats, but
are more suited to “he envirommental requirements of the sharp-
tailed grouse.

Food

Insects such as grasshoppers, bestles and grubs form a
conspicuous portion of their diet during late spring anG sum-
mer, but in the fall and earlv winter they will feed extensively
upon seeds of all kinds, and where they live in prox ximity to oak
trees, it has been noticed th:%t they fill their crops with acorns.
During the pinch of winter, if the seed supply is exhausted, or
has been covered up by sncw, the chicken will eat buds, as is
the habit of all the grouse, and can live on such = dlet for ex~-
tended periods. aspen, elm, cottonwood, basswood, maple and willow
buds are all eaten, although the birds will turn to more palatable
food whenever it is available. Of the greens they prefer white
clover, although they are found feeding on northern alsac and
alfalfa whenever they can find it. Buckwheat is the favorite .
crop food, but they partake of wheat and corn whenever these grains !
are available. '

Migrations

A marked flight of the female birds is noticed every fall,
when large packs gather together and travel long distances from
their breeding range to more southerly clines. The males re-
main on the nesting grounds end brave the rigers of the nerthern
climate, but they are nct abandoned Ty their mates for long, as the
females return the First part of spring. Hot all the females
leave, however, mary hens remaining with ths males during the
winter. In labe vesrs the miszratory tendency has nct been very
manifest in certain areas, there hein: enough food on the northern
breeding ground:s to hold ths birds over, according to a recent
theory.

Mating Habits

‘The males select a slightly elevated mound in a prairie or
meadow as a dancing or "booming" ground. There they strut and
"boom" to attract the hen birds. As many as twenty males will use
the same place for their courtship, and the hens are attracted from
quite a distance. First, the cocks verform a sort of "dance™
marked by rapid stamping.of the feet; then, with heads outstretched,
the wings are dropped te the ground as shields, and the tail ‘
feathers spread out fan-like. Two large yellow sacs just posterior
to the ears are dilated when the booming noise is made, and a
group of neck festhers (plnnue), representing horms, are erected .
over: the head. - The sacs act as resonutors which magnify the- sounds
and carry tnem.lonr dlsuances.,
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Feeding

Winter feeding is often necessary where the birds have no
access to weed beds and are wintering on large open prairies.
Shelters of the lean-to type can be made near their runs or "using"
grounds and corn, buckwheat, wheat, etc.,, placed in simple auto=
matic feeders for their disposal.”®

Whenever winter feeding is contemplated by the Forest Service,
the field crop method should be uscde

If game birds are well fed during the latter part of the
winter, they are capable of producing and raising more and health-
ier offsprings than if they come out of the winter poor and halfe

starved.,

None of the National Forests are in the best breeding range
of the chicken, although quite a few are to be found inhabiting the
forest units where repeated fires snd logzing operations have de-
nuded the forest cover. It is doubtful if the prairie chicken will
remain on the denuded areas after these forests regenerate to timber
growth, but if in time the chicken must move to more open lands, his

- place will be occupied by the sharptailed grouse which at the present
time is a common bird on our more brushy forests. Therefore, regard-
ing the.pinnated grouse, there is little that can be done to perpet-
uate it if the denuded arcas are planted up, but there is no doubt
that some of his kind will always remain , following closely upon
cut-over arcas. His close relative, the sharptail, can be actively
managed on the open and newly-logged tracts of the northern forests
for all times.

The hens are found wherever the cocks congregate and prom-
iscuity is probably very common. Both the sharptail and the
prairie chicken will be found useing the same dancing ground.

Nests

Nests are loceted either in clumps of tall grass or low
brush types, or else in apparent careless abandomment in open
grassy meadows but always the nests are cunningly hidden and if
ummolested by man are quite safe from their natural snemies. Neste-
ing birds are found from early April to the latter part of May,
depending upon the latitude and the advance of spring. Hens udsually
scratch out a shallow depression to fit their bodies for a nest,
lining the cavity with grass and feathers.

MANAG”“ENT PROCEDURES

A- numher of management procedures are practlcable for plnnated,e
grouses .

4% See. Manageﬂent rvactlces,k“ Sharptalled Crouse? Wildllfe H»ndbook.”'

,;gs?é}%
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Control of Fire

Burning hay meadows and swamp lands in the spring has been
in a large measure one of the means of eliminating +the prairie
chicken from his natural range. Every effort should be made to
control fires and preach the gospel of fire prevention to settlers

and farmers. :

Haying

Although haying operations in the northern states do not
interfere with the nesting birds, there are many-farms and rieadows
where early hay crops and alfalfa crops are harvested when the.
chicken is brooding. It would be a safe policy to equip each mower
with a flushing device ( see drawing of flushing bar,"Bobwhite Quail,™
Wildlife Handbook), which will cause the birds te leave their nests
in time to allow the farmer to reise the blade over the nest and
leave a patch of grass for protection. ften this method will save
the old bird as well, for often the hen will remain on the nest
until cut down by the blade.

¢ Progress Report of the flisconsin Prairie Chicken Investigation,
. Gonservation Department, Madison, Wisconsin. :

i ilgsge
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SHARF-TAILED GRCUSE
(Northern Grouse, Grouse, Prairie Chicken)

This bird has followed logging and fires into the forested
regions of the Lake States and is now found far north of his
former range. He is associated with the cut-over lands, and it
can be said that the lumberman has done much to perpetuate and
increase the numbers of +his bird. Formerly the sharptail in-
havited the ectone areas between the forests and the plains and
was never found where he is so common today.

The shar;+1il thrives in low brushy country, but often
seeks spruce and tamarack swamps when. trying tc escape inclement
weathsr or hunters. TFrairie willow, small birch and aspen as-
socies are indicative of typical sharptail range.. An inter-
spersion of clover fields hus been found to be very attractive
as feeding grounds, and usually a slight elevation in such flelds
is selected for mating.

Although there is some doubt whether the pinnated grouse

can survive on buds, there is 1little evidence that the sharptail

cammot subsist on them as do ruffed grouse. However, investigators
- have not yet proved that either bird is able to exist on buds alone

for a leng period of time. Food plants and seeds sought after by

the pinnated grouse are also desirable for the sharptail. Acorns

are excellent food, as well as buckwheat, corn, wheat, ragweed

end smartweed. :

Mating =and nesting activities are practically identical
to the habits of the pinnated grouse and will not bear further
elaboration here. )

Management Principles

Cutting Procedure

There is no doubt but that theres will be sufficient burned
and cut-over areas in our forests for many years to come, applic-
able to grouse management, but it is evident that with sn increase
in sound forestry practice these open aress will soon disappsar
if the rotation cuts within the working circles are not made with-
in certain limitations.

, Small openings are not desirable for these grouse, but it -
appears they desire a large range of brush end wild hay country.
Logging by selectiocn or by a pure shelter-wood system would, of
course, not be sufficient to open up the stends and allov the grouse :
to become established.

. Clear cuttlng or the group seed tree method is practically'the on.y
mry ‘forests can. bo fcut end at the ‘same time manage the sharp-talled

, —23“- .
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grouse. This, of course, docs not mean that improvement cuttings
cannot be made within timber stands. Such a cutting policy,
however, should be adhercd to only when the risults vill be warrante-
ed, and the value of the bird crop will be equal to any excess costs
which may be entailed in clear cutting over some othor method of

logging.

For example, jack pine can be managsd for pulpwood in a
60,000 acre working circle on a sixty-rear rotation, culting
l/boqof the area annually, which will leave 60 outs divided over
a period of 60 years. During this time there will be one cut made
made cach year, and if each of these cuts are clear logsing jobs
it will mean that 1/30 of the working circle will be slash and
brush area sach year, suitable for the development of the sharp-
tail, and by the time this cubt-over land grows up the other blocks
of timber can be hervested and subseguent prairie-lile arcas ox-
posede T 60,000 acres sr: included in this circle, approximstely
10,000 acros will be camable of producing birds at all timos, as
it will toke ten years for jack pinc 1o close in and rzprosent
wnfavorable conditions for sharptail. Ton thousand acres should
produce at lcast an annual increment of 2,000 birds, if proporly
managed. One thousand acres urder this rotation and cutting mcthod
will be logged off cach yoar and planted at a cos* of around $4.00
per acre, or a total cost of $4,000.00. A .shrrptail is worth about
$1,00 in meat value; thorefore our planting costs occasioned by
the clear cut method will be partially offsct by the actual cash
moat value of the bird crop. The recrcational value of these birds
will probably raisc the total value far sbove tho dollar pricc,
but such a valuc is hard to define and discuss.

Fecding Stations

’ Sportsmer and conservationists can be organized and their
help obtained in wintering the sharptail and pinnated grouse. Tvo
methods can be employed with good rosults, cach if properly handled
resulting in the congregation of large wintering flocks.,

It is desirsble to plant either buciwhcat, wheat or corn,
with soil and climetic conditions governing the species of plant to
be sown. Strips five feet wide of the grain should be left stand-
ing adjacent to the cdges of ths ficld, end the remainder of the
crop can then te harvested and shocked, in the cese of corn, or
stacked if wheat, etc. UYhun snows cover tre strips of stunding
grain the srouse arc eble to fecd, ahd the shocks or stacks
- should then be openod to allow the hirds ready access to them.
Shocks and stacks must be re-opened ard rr-arranged continually
© 780 that the birds con find the grain, ©s they will not have to open -
. the shocks or sbtacks themsclves. . . o . : e

e ;“7Suckffielés Shduld bé éithe}.withinkrcfuges or be refugcé iﬁf‘; ,f’

}thcmselvea; with axL[énﬁlcaprqtgctionfstrip isolating thcm;"One_tweﬁﬁr;'::
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acre field planted to wheat or corn will act as a feeding station
for prairie chicken (pinnated grouse) within a radius of fifty
miles. As sharptail do not pnsscss the migratery instincts of
the chicken and thercforc do not possess as wide a cruising
radius, smaller and morc numerous field crap patches will be
necessary where sharptails are to be managed. In this case it

is suggested that five-ncro plots be sown and harvested, and
that the radius between plots be only five or ten miles.

The Forest Service ficld men should pick the best avail-
able cleared fields for this purpese, fertility of the land be-
ing a prime consideration. These sites will be checked by the
Regional Gffice and will then be put into production if pos-
sible to acquire them and c¢nlist public zupport for the measure.
If possible, there should be cooperation betwesn loccl spertsmen
and the State Comservation Departments in buying planting seed,
etec. Local help should bz hircd for plowing, harvesting and.
caring for thc crope. '

Below is a general pattern of the plan:

00 o Notional Forest

0= Eoundary
» o

T lFéeaééy Erold

o

Distribution of Prairie Chicken )
Fecding Statiens om a National Forest
(Sharptail Feeding Stauticns five or ten miles

epart end five ccres cach)

These feed fields can be located and planted on the follov-
ing forests: .’ T

1. Chippewa (all uwnits involved)
2. Superior {lesaba Unit only)
3. Nicolet (all uniis invelved)

4, Hiawatha (=211 units involved) .

’“fiq:;24l%, ’ ‘;;H
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Artificial Feeding Method (by hoppers)

Local sportsmen should be interestedwin this method, as it
- is not within the scope of the Forcst Service to buy corn and wheat
to feed the birds, although the Service can buy seed for planting.

Shzlters or hcppsrs can be built and corn or wheat placed
under them.

Regardless of the application of this second method, fields
should be planted as described above under "Food Pztch Method."

Census of Prairie Chickens

( See "Dog Method of Taking Census of Quail.")
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BOBWHITE QUAIL

The bobwhite quail is without question the most important of
our upland game birds. In tho southern National Forests of Region
Nine it shares this honor with the wild turkey, ad possibly in some
cases with the ringenccked pheasant. The quail, however, furnishes
the bulk of the shooting in the Southern areas and will thercfore be
carefully considered in the management of game on the National
Forestss

LIFE HISTCRY

The life history of the bobwhitc quail has been carefully de-
seribed by Stoddard®, and no attmept will be made to repeat it here.-

Diseases of the Quail

Quail are subject to a number of diseascs, the most common of
which are briefly described in the following article by E.C.0%Roke,
of the University of Michigan.

PARASITES AND DISEASES OF UPLAND GAME BIRDS

By Dre E. Co O'Roke, School of Forestry
and Conscervation, University of Michigan, Ann Arbor,
Michigan, Collaborator Discase Investigation of
the Us. Se Bureau of Biological Survey.

Experience indicates that ruffed grouse, prairie chickens, wild
turkeys and quail in captivity arc susceptible to the same types of
diseases that attack related domesticated speciess We have no evidence
however, that any of thosc disecses of domesticated birds arc wide=
spread among upland gome birds in the wild, particularly when far re-
moved from sources of infection in domesticated birds.

Tuberculosis =~ characterizod by ycllowish nodules in the splecen and
liver, thesc organs usually being cnlarged. Sometimes the nodules

arc so small as to give the liver a finc gronular appcarance. One would
not expect to find such lecsions in birds less than thrce months old.
This disease is infectious, being acquired from food contaminated with
the germs of Bacillus tuberculosis, avian type. It should be looked for
in places where grouse may intermingle with domesticated chickens.

Black head -~ Ruffed grouse and wild turkeys are especially susceptible.
It has also been observed in prairie chickens and quail. The disease
is characterized by circular ring-like, flat spots on the surflace of
the liver. These spots may be from an eighth to.a half inch in dian-

eter and may vary from few to many. The caeca may or may not be hard- -

ened and show scar tissuc. Tho experienced diagnostician associates.

& peculiar offensive smell with the discased organs of a bird that has
black head.  The causal organism is a protozoon, Histomonas mcleagris..
Infection 1s brought abeut through food contaminated with droppings of

~discased birds. . Domestic poultry harbor the germs but are not in coe

- themselves diseased.. Caccal worms arc believed also to have sanethlng‘if
~to do with the transmission. - Black head losses usually occur 1n

69 blrds from three woeks to six months old.‘, e

: . °Herberb L. Stodda_rd "The BOb”du‘be Quall .
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Bird Malarias and Malaria-like Diseases

Several species of blood inhabiting protozoa which are trans-
mitted by biting flies and mosquitoes are known to infect upland
game birdss Little is known about the pathogenicity of any of these
in the Lake States Region. Their presence cun be detected through
microscopic examination of stained blood films. An enlarged, black~
ened spleen is indicative of this type of infection. If such disease
cause losses, one would expect the losses to be most severe in young
birds from ten days to three weeks old.

We have 1little information as to whether either Pullorum dis-
easo of coccidiosis, which cause hcavy losses in young chicks, aro
destructive %o young, upland gome birds in the wild. Losses of this
kind would be difficult for the layman to interprst.

Ulcerative enteritis is a scrious infectious discoase of captive
quail, but so far as we know is not common in the wild. It is charac-
terized by an inflamed condition of the intestinal troct simulating
numerous ulcers. Upon autopsy, the intestines of a bird thus discased
arc very fragile and easily broken.

Various species of upland game birds harbor numerous -.species
of parasitic worms. Ordinarily we do not attach much importance to
them unless they arce present in large numbers. The round worms come
monly found in the body cavity of a grouse that has bcen shot probably
cscaped from the digestivo tract,

MANAGEMENT OF QUAIL

Quail Requirements

The cxecllent work of Stoddord®, Errington®®, and Lcopold®°®
in analyzing the necds of quail from the standpoint of food and cover
will form the basis for managoment proccdurec.

The highest population of quail is found wherc therc is an
interspersion of open arca, brush and woodlands., It has came to be an
accepted fact that up to a certain limit the density of quail is in
proportion to the amount of "edge". It is along thesc edges that the
birds arc -able to move frecly into the open for plant socds, grit and
various other foods and back to the vicinity of shrubs and trees for
protection from the weather and encmics. Thus, within the forest, if
arcas arc to be kept producing high nurbers of quail, some areas must
be kept open while other arcas produce summer ond perennial foods and
protecctive cover. The interspsrsion of food, cover and openings must
be found within an arca of onc-fourth to onc<half of a mile.

There appears to be an additional close relationship betwoen the
soil as fourd in thc valleys and the hatching of quaills cggs. Possibly
this is a moisture effoct. Until further effccts are known, the bull
of thoe plantings for quail should be mede in the valleys.

Relotionship of Openings, Food end Cover

Where quail have a high priority, some of the arca must be open.
Openings loccted in an irrcgular pattern along the bottoms of valleys
so that open speacces, food and cover will be available every onc=half
- mile and arranged so as to be comnccted by "streets" of cover and
. fcod plﬂntzngg and groups of pcrmnncnu cover such as osagc orangc, black

. °Herbort L. Stoddard "Tho Bobwhito Quail.” °° Paul L. Vrrlngtcn, 5
¢ “"Predators and the Northern Bobwhitee ", °se Aldo Leopold, s
- Amorican Forests, 1936.5,2 "Gamo Managemont, 1955,_ Sh
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locust, Black cherry, are most desiradble. ihsre small farms and
woodlands are scattered throughout the National Forests, no provis-
ion need be made for moking other openings. The pattern of cover
and food has bzen deseribed by Tight®, Leopold®® and Grange®°® for
agricultural lands, but not for the rough, hilly topography that is
found in the Nationzl Forests of Missouri, Illinois, Indiana and
Ohio. The principles ars the same, however.

Thé sketch on the following page shows the arrangement of cover
and food plantings ond the connecting pathways between these features.

° He M. nght - Pheasnnt Management in Southern Mlchlgan
°° Aldo Leopold - Game Management - 1933 ,
ee® Wallace Grunge - I"xprovmng the Env1ronm'=nt for T’ildllfe. s

*244f"-f L
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DIAGRAM OF FOOD AND COVER PLANTINGS

(Southern Forests Only)

6) b (’7/{"3

1a
1bv
2.
3.
4,
5.
6.

7e

8,

10
11,

12.
“13.

Trees

Yhite Cedar 14.
Red Cedar. 15.
Black Locust 15,
Willow 17.
Walnut 18,
Mulberry (Fem-le) 19.
Hickory 20,
Juniper 21.
Beech

Cherry

Plum

Hackberry

Osage Orange

Sassafras

Shrubs & Vinos

Highbush Cranberry

Wild Rose
Elderberry
Hazel
Bittersweet
Virginia Creeper
Dogwoods
Wildgrape

- a245-

22a
22b
22¢
224
22e
22f

22g

22h
22i
225
22k

221
22m
22n
220

Anruals

Food Patch
Field Corn
S.eet Corn
¥affir Corn
Soy Beans
Cow Beans
Chufa
Sorghum
Proso -
Sudan Gross
Millet.
Lespedeea
Sweet Clover
Elgxi'
Sunflowcr
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Pluntings for Food

The food of the quail is approximately 80% vegetable matter and
20% animal matter. In the Southeactern States the month of October
appears to be the time when the greatest amount of ;nimal material is
taken. (Sce "The Bobwhite Quail®). The trec sceds that secm to be most
important for quail foods in the south arc sweetgum, pines{variouskinds)
and ocks. The seceds of the black locust(Robinea pseudoacacia) are also
readily eaten by quails The use of locust will be discussed under cover
plantings.
The Food Patch®

Localities where small fields of domesticated grain crops and
woodlends are interspersed do not need food patches. In places where
fire is lept at a minimum and the fields of grain are not present, the
lack of food will soon become a limiting factor. This limitation can be
partlally removed by the plantlngs of annual food patches.

Slze

The food potch would be from 1/2 to 2 acres or more in size. The
number and dispersion of such patches rather than the 31ae determine

thelr vwlue.

~ Number, Shape and Arrangement :

‘There should be at least one food patch for each 160 acres on
~ areas where hunting is heavy and food is a limiting factore The shape
should be rectangular, rather than square or round. Each patch should
be arranged in three parts lengihwisc so that one scction can be left
. fallow to grow up to weeds, the sccond to be planted to a legume, Pre-
ferably lespedeza and a' third planted to fall and winter food plants.
These strips with the exception of the Lespedezs potch, should be ro-
tated ench yzar. Yhere many smoll arcas of lespedeza are being planted
as a soil crosion control measure this item may be omitted.

.Location

The food patch should be located not morc tham 300 fect from
good cover, or at lcast connccted by "strects"™ to good cover. Such
cover may be a hoedge, a planted gulley or a ditch with briers along it.
Where such cover is not available closc to a location suitable for a
food patch, plantings can be made to provide a "strect" or linc of cover
to such areas.(Sce cover plantlngs.)
8011

: ... The soil-should bec the bcst in the locality. Bottom lands arec
likely to be better than the uplands.

Protection from Livestock

- * Food pateches should be protcctcd from grazing of all domestlc
anlmals. .

o Varletj of Plants for Food Patches

- Thc various food plants should be planted. sepqrqtcly or ot least
“no more than two. plants grouped together. The best results may be ob-

‘°3{ta1n9d by planting crops separately,unlsss the soil is very fertile.
- The time of planting will vary with the locality, and should be deter-

”‘mlnbd from the nearost Agricultural Experiment Station. Not more than

.}ten pounds of omy seed per aere shouid be planted. Sced: may’bc hroad7 Ly
~casted follomed by a llght harrow1nv. A drlll may also ba uscd for. o

Bﬂopold -Speclflcqtzonsffor Stand rd FOOd Pﬂtc cs (Uhp. Mms.)_f‘fig{i
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Field Corn Millet

Sweet Corn : Lespedeza (Korean or Sericea)
Kaffir Corn : Flax

Soy Beans (Morse)® Swunflower

Sorghum Chufa

Proso

Sudan Grass

Plantings of Perennial Food Plants « The planting of trees and
shrubs for food should be a part of the wildlife program. Fruit and nut
bearing shrubs and trees can be used for this purpose. Many of the
species important for food have already been listed.

Perennial food plantings should be made in scattered rather than
concentrated sections so there is food available around permanent cover
end along natural runs used by gome. Plantings of vines should be made
near natural or artificially created cover such as brush piles, partly-
cut saplings, trecs, etc. Trees and shrubs for grme food should be plant-
ed not more than threc rods apart along a line snd the different
species alternated. Hickory or butternut trees can be alternsted with
grape vines, dogwood shrubs, elderberry, cherry, plum and thornapplc.
These plantings nced not interfere with the normal forcst plantings
cxcept that a spacc onc rod wido at each sidc of the line of plantings
should be left, so that shade will not crowd them out. Eventually, the
regular plantings will serve as permancnt cover,and the trees mentioned.
will scrve as o permancnt source of food.(Sao diagram of Food and Cover
Plantings.)

. Cover - Cover is described by Alde Loopold as a place to feed,
hide, rcst, slecp, play and roise younge This cover, if not in cxistenmce,
can be created in the form of brush piles, hcdges, brier cntanglements,
fallen or partly fallen trecs and sap11nrs.

Purposcs of Covcr for Quall -

l. ZEscapc cover - protection from cremies,including men.

2. Loafing cover-cover which gives protection from the
wind, sun, rain or snow. Such protecction should ¢
ncar a sourcc of food.

3o Hcsting cover - This is cover such as is furnishcd
by tall grass or by farm crops such as hay or grai
in which quail may find a place to nost. The quall
scems to profer cover for nesting which is open
cnough to allow them te move about with casc. There
should be cnough dead grass or rubbish so the birds
can find cnough material under which to nest.

Protecction of MNests - Game birds frequently build thcir nests
along roads or trails. Whore the weeds and grass along the rosds arc
cut cach ycar with a mowecr, a number of birdst nosts, 1nc1ua1ng guail,
arc destroycde. An attachment for pruvndtlng <this destruction of nests
end nesting birds during the incubation period has been doveloped and
improved by numcrous pcoples . It consists of a rod or pole with chains or
burlap which flushes the bird, before the cutting bar rcachos the nost. ‘
The bird, as it flushes gives an indication of the .position of tho nost
and ollows the operstor to leave a bunch of hay or wceds around the nost
so the bird will complztc the ineubation of the cggs and bring off n brood.
The sketch on the following:page shows a flushing dovice worked out by
Dro P. F. English of the Mlchig;zm Conservation Dop_rtment. o

,r~247-f
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A flushing device should be used on all roadside mowing cperat-

ions, whether they arc carried on by the Forest Service or by the county
or tommship authoriticsy so that rcadside nests and birds are not destroy-
ede

Cover Plantings - Woody plants or wvines arc the most satisfactory
because they necd to be planted only at long intcrvalse. Plantings should
be for a dual purpcse wherever possible, such as is furnished by black
locust, thornapple and wild grape etce. Cover plantings should be made in
groups or along lincs or "streets" so the birds can move freely between
food patches and permancnt cover. Additional cover can be made by lopping
over worthless treces or saplings.

An ideal type cf cover consists of a fallen tree with the branches
left one Vines like bittoersweet znd grapes can be planted along the
edges of these fallon tross. Cover can alsc be made by the cutting and
piling of brush into loosc bunch:s.

Census of Quails - The sclection of the census arca for quail
should follow the same principles as described under ruffed grousc. It
should be representative of the ranger district in which it is locateds
The method mest satisfactory for censusing quail is the one described by
Wight°® in which a bird dog is uscds A good bird dog under the dircction
of an effecient handler is uscd to flush the coveys of quail on the cen-
sus arceas A count is madc as each covey is flushed, and the dircction of
flight noted. As adjacent strips are ccvered, the census taker should sub-
tract the number of quail that have flown into the arca from some other
stripse. ’

A dog, to be successful at this work, should bec traincs to work fast,
to cover the ground thoroughly and 4o flush the birds as fast as they are
founds He should be under control of the handler at all times and be
trained to come back or move rapidly to anocther point of the arca. The re-
sults of a quall ccnsus should be kept on G Fish & Gamc Form 77R-9 and
transferred to G Fish and Game Form 111 R-9, as soon as the operaticn is
complcteds Consus work should be carricd on previous to the hunting seca- -
son, within ten days following thc hunting season and Just prcvious to
the nesting scason.in the springe

Checking thc number of Birds taken by Hunting - The hunting take
can be checked on representative arcas in much the same manner as des-
cribed for ruffed grousc. The same form (G Fish & Game Form 78R-9) as is
used for ruffed grouse should be used for keeping a rccord of the hunting
take for quailes The summery of the census and hunting results shouléd be
rcported on G Fish & Game Form 111R-¢, excert that quail should be sub-
stituted for the words "ruffed grouse."

Adoption System for Rearing Quail - The adoption involves the use
of wild trapred cock birds for caring for young gquail chicks produccs
artificially. This system has the advantage of being much cheaper than hand
rearing, and produces a steck that is herdy and self-supportinge The
following description of this methed is takcn in part from Stoddard's
"The Bobwhite Quall " ppe. 473 to 478. ,

Trapping of Unmated Malc Bcbwhites

Cock quuils should be trapped in fipril or Moy by the use of “the ;
cock and hen traps This trap hasscompartment in the centor for placlng o
a decoy female quails. ; : S bt

. ® Aldo Leopold - Game Managcment: - 1833 SO e e
- °° H. M. Wight = Michigan Geme Doge - 0 0 e e
S o ST SRS L
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The remainder of the trap is divided into four scebions, with a trap
"door swinging into each section. The doors should be made so they
will trip when the male birds enter. Thus a nunber of unmatcd males
can be taken from a territory without disturbing brooding birds in
the area. (Sce diagram of trop and description in appendix.)

Cocks for use as foster purents should be trapped about two
days previous to the time of receiving the quail chicks. These
males should be placed in adoption chambers.

; After the chicks are received, ten should be placed with each
foster parent. The doors should bc dlosed until the brood is adop-
ted, which uscally takes placo quickly. The chicks should be placed
in the adoption chomber during the warmer hours of the day so they
will not chill before being adopted.

Fced the captured males clabbered milk ( cream removed ) and
equal perts of chick grain and German millet. A little "starting
mash" should also be added. If the quail arc to be kcpt more than
one day, also fecd very finecly chopped clovor or letbuce leaves.

Relecasing tho Quail.

The foster parent and brood should be taken to a good quail
location ncar a thicket on the border of a vredy ficlde A patch of
brambles is a good cover locatione Tho adoption box should be hand=-
led very gentlyi” Place in a good location =mnd open the serecned
part so that the :chicks can run about. Half an hour later open the
main door so that the cock can come outs If this operation is per=-
formed properly the cock will come out quictly and will claim hlS
family without excitement or fecr.
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COTTONTAIL RABEIT®

The cottontail raobbit is by far our most important game animal
if considered from the standpoint of total numters.shot sver the en-
tire United States. They ars importent in the southern forests of
Region-9, but are found in the northern part of the region in local

concentrations,
Stocking

One ra>bit can be produced for each acre where proper conditions
of food and cover are present. This number of rabbits ordinarily should
not interfere with forest plantings except under unusual climatic cou-
ditions. A harvest of 50% of the fall or 1007, of tle spring stock ecch
year will not deplete the stock except in low points in the cycle, at
which tine no open season on cottontail shoald be allowed.

Breeding Habits -

Rabbits breed from February to August, the first broods apnear-
ing about March l. In southern Michigan the average trood is five
young with two and possibly three broods a scason. The young are de-
posited in shallow ground nests and are fed and protected by the mother
for several weeks. ~

Cruising Radius of the Rabbit

The eruising radius of the rabbit varies somewhat with the
presence and proximity of food and cover, Put is aprproximately from
1/4 to 1/2 mile in extent, which is about the same as that of the quail.

Food

Rabbits eat a large quantity of leafy material and stems”of
plants. Grains are also eaten and arc highly desirable as a supple-
mentary foods The supply of food becomes a limiting factor during the
late winter and early spring. It is at this time that an ample supply
of nutritious matzrial is needed for supplying the bresding require-
ments of the enimal. Corn, oats and barley arc all relished by
rabbits. Fruits, such as apples, thoraapples und terries are also
eaten frecely. Grasses, weeds and legumes are eaten during various
seasons of tha year, alfalfa and dandelions being favorite suwmeer com-
binstionse. Then fresh materials or grains arc not available, bark,
buds and stems arec used, The plants which furnish the most desirable
bark and stoms ars the apple, the basswood, the bidelk cherry, the cat-
alpa, the red osier, staghorn sunacs and canes of various berry vincs.
Some of the specics which scem to be resistant to rabbit damnge ond
can therefore be used as cover plants are black walnut, mulbterry and
panicled dogwoods The bark of almost all of the deciduous trcus, and
the buds and stems of many coniferous scedlings will be caten during
times when other foods arc scarce.

Annnal Food Plentings for Cottontail

- " The food plantings for cottontail a“d quail’ should be 1ncorpo-
rated in the some operationm... The corn and sorghum pcrccntage should
ba relatively.large to ornv1dﬂ extra food for rabbits lete in the
winter, as this is the time they arc short of nutritious food and are
most in nced of supplomontal sustonanco. T The legume part of the food
patch should also contain at loast an acre . of arsa to care. for a hcavy

°R. E.,Trlppcnpec-The Bloiogy ggd Man“gcment of tro Ccttcn,all Rggblt_
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When lespedeza is to be used in erosion control measure,this extira
area will help to supply the extra emount of forage needed for cotton-
tails. ,

The cover requirements of the rabbit are somewhat parallel to
that of quail. A grassy form is nceded in the winter for daytine
cover, and dense grass, conifers etc., sarc needed to break the force of
winds snd storms. In the sumrer a dense shade is desired, such as
would be furnished by the leaves and branches of mulberry or by a thick
cluster of berry vines. Enough grass should be present so that a "form" -
can be made in which the rabbits can hide. For escape cover the rabbit
uses any densc thicket such as young evergreens,locust, osage orange
or prickly ash. During oxtromely cold weather or when chased by dogs
the rabbit uses skunk or woodchuck dens, hollow logs or even hollow
trees. Woodchucks should not be killed where high populations of
rabbits are in demand, because of the escape ‘cover their holes supply
for cottontails. Cover can be made as described for quail, except that
more small items such as partly cub trees, saplings with the 1limbs not
lopped and cover shrubs should be provided. A flock of quails will use
a single cover, but each individual ratbit neecds a shelter, as rabbits,
particularly during the breeding season geaerally do not tolerate
others of their own kind in clyse proximity at such time. Leopold®®
suggests piling brush in openings where bluegrass will grow up through
ite This makes ideal places where rabbits can make forms. Rabbits are
very sensitive to both extremes of temperature, and should be provided
cover that will protect them against temperature changes.

The Hunting Scason

Cattontails shoud not be hunted beforc October 15 and hot later
than February l. Hunting with ferrets should necver be allowed, as by
this method the breceding stock is likely to be destroyed. The digging
sut of dens by hunters or dogs should also be discouraged.

Parasites and Discascs of Rabbits

. The rabbit is subject %6 many parasites mnd possibly meny dises-

'ses, although few of the lattor are kmown . The' most common external
parasites are fleas and ticks. Warble fly larvac are something found
under the skin of rabbits. Thc most conspicuous -internal parasites arc
the bladder worm cysts of the common dog tapeworm, (Taenia pisiformis)
and the mature form of rabbit tapeworm,{Cittotacniz ectenoides) ..

“The cysts spoken of are jelly-like sacs found along the intest-
ines or on the kidncys. If those cysits arc ccten by dogs along with
rabbit eontrails they bocome tanewarms in the dogs. The truc rabbit tape-
worms arc found within the intcestines of the rabbit. Neither of those
perasites injure the rabbit far human foode The entrail should not be
fed to dogs, however, as the dog will contract tapeworms if the cysts
are eaten.

Tularemia
, Tularemia is &' disesse which kblls rabbits and 2lso may be con-
tracted by mane. The discase carnot be detected in rebbits by visible
. means . Anyone handling rabbits should always use rubber glovess
. Cooking of the flesh destroys thc discase. The disense in man is indi-
. cated by a fever and inflamation of the vorious glandse = =
% R. E. Tripponsce - The Biology and Managemert of the Cottontail ~
S e e Rabbity 3034 T T o s e et
°° Aldo Leopold ~ Game Manngemenmt - 1933 .
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It is not fatal umder ordinary conditions, if the patient has proper
medical attention. The fact that rubbits have tularemia doss not
mean that they should not be produccd for game purposes, as many
other animals, including domestic stock, are subjecct to diseascs that
are fatal if contracted by man,. :

‘ The following deseription of tularcmia is given by the Bureau
of Biological Survey:

" Various animals and birds cre not infrcquently affected
with tularcmia. Cottontail rabbits regularly succumb to this
infection, while many other species may be discased and whow no
outward cvidence. It is possible, however, for these species to
transmit the infection to.other animals and birds ¢s well as man,
through being handled in dressing as gome or scicntific autopsye"

"Symptoms -~ Affccted cottontail rabbits show a sbupidity early
in the coursc of the discase, rapidly becoming unable to run, ond
dic after the courso of a few days. Snowshoc harcs and grousc may
be apparcntly normal in ‘appearancce and show no symptoms, even
though actively afifected,

No satisfactory field diagnosis is possiblo."

Census

To date no ‘satisfactory census method for the cottontail has

been developed.,
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FUR BEARERS

The fur bearers vary greatly in their requirements of foods,
cover and general type of habitat. 1In point of total nimbers of
skins harvested each year, the muskiat leads all others, with the
skunk as a close second. The total value of furs in a single year
reaches astounding figures. During the year of 1919 the total value
of the fur trade conducted by New York merchants® alone reached the
sum of $375,000,000 or an smount equal to the total cost of the
Panama Canal., Under the heading of fur bearers the muskrat, beaver,

_ skunk, mink, otter, marten, fisher, raccoon, fox, opossum, wild-cat
badger, woo@chuck, weasel, wolf and coyote will be considered.

Handling the Fur Resources on the National Forests.

At present the take of fur bearing animals are regulated only
by a limitation in the length of time the trapper is allowed to catch
fur bearers. A system is needed whereby the furs can be harvested on
a sustained vield basis. It will be one of the objectives of the
Forest Service to develop such a system ih cooperation with the Con-
servation Department of the various states. .

MUSKRAT

The muskrat leads 2ll other fur bearsrs in total numbers pro-
duced. This animal furnishes the pelts which form the backbone of
‘the fur industry. The muskrat lives in almost any lake, stream or marsh,
but different types of habitat apparentlv yvield different gquantities
of ‘rats per unit area.

® Ruhl lists dry'mﬁrs ied, timbered swamps and leatherleaf hogs
and deep open water areas as supporting comparatively few muskrats
per acre. Cattail stands, rice beds and sagittaria ond sedge beds
as able to produce six to eight rats per acre annually. Numerous
beaver flownges and marshes in the National Forests that are now devoid
of muskrats should be producing large populations of rats. This can
be brought about by establishing stable water levels and by planting
suitable foods. ( See ™ Duck and Muskrat Foods,® Relation of Beaver
to Ducks."

Life Habits~ Breeding Habits

© Mating of muskrats begins about February 15 or later, and the
first broods are born in March. There are numerous theories as to
the number of broods per season, and the age at which the young breed
for the first time, but it seems to be generally accepted thot the

k° Charles E..Johnson - The Muskrat in FNew York, I+s Natural History
and Feonomics - Roosevelt i¥ildlife Bulle tin - Forest Experiment
] St txon, Hew York, State Colleie oP ForeSMrv, Svracuse, N. Y.

** t°? Earry D. Ruhl, Fur Eearers 1n,ﬂich¢gan.For st Areas - Pupe”s of
Mlchlgan Acadomy of Sclence, ﬁrts and Lettars Yol XV. 1531
Puallshed 1932.14”7 ol Com = '
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early spring young may breed the same year they are born. The gest-
ation pericd is from three to four weeks and the litters vary from
three to nine with the average about five. Authorities disagree

es to whether the animals are monogamnous or polygsmous, but it is
generally conceded that the latter is the true conditions.

Habitats

It has been indicated that the muskrat will live in a variety
of habitats, tut certain conditions are better suited to their needs
than others. It has been found that during a series of dry yeors,
the muskrat catch falls off many thousaznds of pelts. The Louisiana
Department of Conservation has found that areus of wet lands that had
a thick layer of humus of at least 90% vegetable matter and 107 min-
eral matbter produced the bsst quality of rats. Dr. Charles E. Johnson
in New York State found the densc cattail swamps were the best suited
to muskrat production. :

The National Forest sress that have constunt water levels
with some open water and borders of catiail or bulrushes aré good
habitats for these animals. Beaver flowages ‘that have been exhausted
of aspen should also make good muskrat habitats. ( Sse "Relation of
Beaver to Ducks".)

Muskrat Houses

Muskrats build houses in the fall by piling together stacks of
vegatation. Chaombers are eaten out of these houses so as to form rooms
in the inside above the water line. The entrance holes are below the
water line and are approached through a network of runways. These rune
ways arc escape routes from the feeding grounds. The houses prodect
the rats from cold weather during the winter months. Many rats drowm
where water levels fluctuate to a point sbove the levels of the ops
of the houses. As these houses are eaten and decay, they settle into
the marsh and disappear. A stake driven into the marsh at an angle
of 30° at intervals of a chain Qpart will act as a base on which the
rats w111 build their houses. :

Food

The muskrat will eat clmost any kind of plants and also secms
to relish some forms of flesh, as thc bodiss of fresh water mussels.
There are, however, a few staple vegeteble foods on which muskrats
thrive. These are wild rice, the broad and norrow=leaved cattail,
sagittaria, rice cut grass, and wild celery. Bur-rced, smartwesed and
many of the othor marsh plants ars also used as food. (Sce "Duck und '
Huskrat Foods.") \ .

Enemies of Muskrsts

Among adverse conditions, and: ennﬂlés of the muskr t mav be’wk
listed the following: dry weather, fire, the mink," snapplnr durtles,
stray dogs and catu and prﬁdatory birds.  The effect. of drv'seasons

- -255;,_
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can be somewhat reduced by holding back run-off water in old beaver
flowages or marshy areas by dams. ( See the "Development and Maln-
tenance of Water areas to Wildlife¢ Handbook, R-9.)

Fire, as a rule, is a menace to muskrats and their food and
cover, In some parts of the south, the rat marshes are burned over’
with the purpose of improving the conditions of the vegetation. It is
a doubtful practice, however, end should not be used because of the
hazards it presents. ’

The mink, itself a valuable fur bearer, seems to thrive where
muskrats are plentiful. The mink is known to be fond of muskrat
flesh, especially the young. Where the muskrat is of primary import-
ance as a fur animal, mink control in the form of intensive trapping,
should be used to keep the number of minks from becoming excessivee

Snapping turtles are sconsidered an enemy of muskrats, tut just
how many they consume, is not knowns. Whers these turtles are knowmn
to be numerous, control mecasures should be undertaken as outlined
under "Competitors and Predators of Ducks." Whore turtles are captured,
the flesh should be utilized for food, if possible.

Feral dogs and cats are among the worst enemies of the muskrat,,
The loss from these sources is probably not so great in forest areas
as in agricultural sections, but it is known that summer dwellers
leave en unknown number of both of khese animals to shift for theme
selves at the end of the summer season. Forest officers should deter-
mine whether feral cats and dogs are prescnt in the forest amd should
cooperate with local game wardens in eliminating these predqtory
creatures.,

Manageinent Procedure

Dams which will hold water levels constant are of great value
in the monagement of Purbearers, Water should not be more than four
feet deep to be ideal for muskrats. The construction of dams is
already discussed under "Maintenence of Water Levels Etc." so need not
te discussed herc. At least one area suitable for muskrat production
should be set aside on each Forest as a refuge and demonstration area.
Food and cover improvements should be made on this area immedidtely.
See "Plonting of Duck and Muskrat Foods.™ Cattails, bulrushes and
various other plants will make excellent food and cover for "rats" and
will grow on such places, If muskrats are not present on such areas,
they should be introduced.® Such an area should be kept as seed fields
for restocking additional areas with both food plants and muskrats.
This area will also help to stock adjacent areas because of the rats
that wender to other areas during the breeding season, and the over-
flow of snimals due to over-population. Other arcas should be im~
proved-as the demand for fur 1ncreases.; - ; T e

Grazing cattle nre a mencae tc muskrats in that they destroy
“both foad and cover and also step throuoh 1zrto ‘tha burrows in the

g °H.x’f.MacKenz:Le-ssImutes of Wlldlifc Conference s Iﬁlmukec, Wisconmn.l/tif
1934, Unp. E&ns. il . Sl e P e
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bank and thus destrcy the nests and runways. Livestock also compete
for food which grows along the benks 6f rivers aond marshes and de-
stroy the food and house-building moterial which would ordinarily

be used by the rats.

Trapping of Muskrats

Trapping of muskrats alive is not a difficult task. 1In "Musk-
rot Farming"® a floating barrel device is described, in which a barrel
is atbached to a platform and floated on the water. A square hole is
cut in the top of the barrel and a trap door arranged on a swivel.

A carrot or parsnip bait is fastened to the trap door, so when the rat
attempts to eat the bait, he will be tipped into the barrel. Rats
can be removed by the use of a net or by tongse.

° - Muskrat Farming - Fur Farms Publishing Co., Utics; Ko Y.

A rabbit trap, eight inches square and two feet long, can be
made with a screen over one end and a door on the other end. The door
should be made to swing in and trip by =« trigger to Wh_ch the balt
is fastened.

Numerous other live traps arc made. Information on theae can
be obtained by writing to the Regional Offices. s

Trappiﬁg for Pelts

If trapping is done in late fall, many immature rats cre taken.
Winter and early spring have been found to b the most satisfactory
time to take rats for pelts if' state laWS so permite.

Traps should be set far enough from houses so therc is little
danger of taking females. ‘hen pregnant females or those suckling
~ young, as indicated by the nipples, are crught, it indicates that the
season is too far advaneed ot that the sets have bteen moade too close
to the houses. Care should be taken to keep as mony breeding females
on the marsh as possitle, for on these femcles depend the next year's
~production. Crippling cen bs prevented by fastening a weight.to the
trap and pl“clng it so. that the rat will be drowned before it is able
to pull or chew off its feet. If the above rules are followed thare
‘is little demger of depleting the bréeding stock or maiming animals.

BEAYER

Tho beavcr has been,present in Nbrth Ahcrlca as long as man

‘ has knovm anything about the country. ' Beaver skins were the first

"‘naturul ‘resources of the dorthzmnerlcan ccnt1nent to be sou~ht after,~‘ii~17~
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and furnished the principal item of +trade for this continent for several
hundred years. Products from beaver also furnished materizals for cloth-
ing, food md medicine to the early settlers,

During primeval times, the numbers of beaver were probably much
smaller than they are in many parts of our forests today., Large areas
of mature forests were not conductive to high populations of beaver
because of the lack of aspen. Following extensive fires or lumbering
‘operations, dense strnds of aspen have come in, and the beaver has
multiplied in great numbers, reaching a point in many places in our
National Forests where more than the annual growth of aspen is being
utilized. Under such conditions, the beaver must move, be trapped out,
or starve because of lack of ferod. Itmay be desirable to increase the
preduction of aspen along some of the water courses so that a high beaver
population may be produced. :

Life Habits

Beavers arc aquatic animals with bodies that weigh from forty
to sixty pounds., The hind feet are webbed, the nail on the second toc
of the back foot being cleft., Perhaps this cleft toe is for the pur-
pose of cleaning chips from between the animalts teeth or possibly for
combing the fure. The tail is flattened horizontally, and is scaly and
hairless. It is uvsed as a prop when the aninal is cutting a tree and
also used in guiding the animal while swirming.

Beavers are community creatures, the gregariousness of the colony
varying somewhet with the differont scnsons. They are known to wander
during the spring and summer, but come back into family groups during
the fallwamidzarly winter. Beavers breed from March to June, when one

~ year old, but usually have but one young at this age. At two years of
age, they are maturc and may have from four to six young; four being
the normal number for a mature female.® Only one litter is born each
season, The young stay with the family group from two to threc years.

Law of ‘'Limited Numbers

There scems- to be a biological law that beaver will tolerate only
a limited number of animals in a glvcn habitat. Bradt®® found that the
number of beavers in a small lake in a Michigan refuge rcmained at
twelve for threc seasons, clthough additional kits were born. Another
colony in an enclosure remained at six. ( Errington®°® sccms to have
discovered the same phenomenon of the limited carrying capacity eof a
~habitat in studying the Northern Bobwhite Quail.) It appcars tnat the
removal of mature boaver from a colony each ycar after the colony be-
- comes eostablished is the safe way to comscrve beaver. Such removal
- -will glso conserve the food supply for the animals that are to be carr-
1ed over for hreedlng stock.

#

?ornon Bo.}.ley - Tech, Bulletln 521, U. S. Do A. 1927
, G+ W. Bradt = Michipan Conservationist = February, 1934,
‘1‘7°°‘ Paul L. Errington -Am°r1cﬁn Forests - Janunry, 1905.,
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Food

Bark is the principal itoem of food for beavers, although pro-
bably fleshy roots and stoms of waler plants and cven fruits ond sceds
are ecaten during the spring and carly summesre. The dams ars built
during the carly spring and swmer, and a supply of wood, mostly aspen,
is sunk to the bottom of the ponds in tho falls As the specific
gravity of green hardwood is nearly the samec as that of water, sink-
ing of the stems is accomplished with little difficulty. The bark
of these submerged stems is used during the winter for food. Beaver
farmers figure one to two cords of poplar, birch, cherry and a little
cedar for each pair per year. This may be too conscrvative an estimate
of the amount of wood necded per beaver, as .there is slways some woste
in lodged trecs and materinl left on the ground. Alder and willow
make better summcr foods than asven, as they do not secom to be as sus-
ceptible to fermentotion. ‘ '

Activities of Beaver

Beavers arc noted for their industry and persistence. Among
their activitics may be listed the following - tree cutting, dam
building, ocanal building and housc buildinge.

Trec Cutting

Trecs and shrubs are cut by beaver for food, dams and houses.
Tre species particularly desired for read are aspen, cottomwood, willow,
cherry, oak, and small quantitics of birch, alder, maples, and hazel.
The bulk of the cutting is done in the fall, beginning in Suptcmbcr,
although some cutting is donc continuously to build and rcpair dams.
Trees are cut while the beaver is sitting on his haunchos and holding
himself in position by his tail. Trees, ofter being felled, are cut
into lengths so that they can be transported to a pond or canal which
leads to the dam or house. About four chsains (264 fect) scoms. to bo
the 1imit of distance that beaver will go for aspen, although it will
vary with the slope of the ground bordoring the pornd or lake.

Dan Building

Dam building is one of thc most intercsting and intricate of
the activities of beavers, One or scvernl dams may be placed in the
seme flowage, the second or third dam are possibly cmergency structures
in case the main dam is destroyed. Logs, stones, sticks, grass, brush,
or trees wand mud arc all used to comstruct the dam.. It is built from
the upstream side with the tree butts hecding upstream. Dams vary
in size and solidity, depending on the length of time they have been
is use. The dam is kept level for its entire length and a slide is
built by the beavers for going back and forth over the- top. of tho dam.
- Beavers apparently know the condition of.the dam by woatching the water
level in the houses. If the water recedes the colony 1mmed1atc1y S |
- inspcets the dam for leaks. It is patrolled cach nlght and is repalred ”"ﬂ«
where n0gossary. \ : ; E

i The upstream side of the dam is wcll plustered.with mnd and
,,presents a solld appearance. It is from this: side that thc ‘beavors

: —259—;
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approach the dam, and it is, thsrefore, kept smooth. The downstream
side is rough in appearance, with many sticks and branches protruding.

Canal Building

The beaver is better able to travel and handle its food supply
in water, and often digs canals from a pond to a supply of trees,
These conals vary in length as conditions demend. They are about two
feet wide and vary in depth to two feet. Where wood is transported
- along these canals, the bottom and sides are kept smooth and clean.
Such canals often extend beyond the edge  of the beaver pond ond meke
available surplus aspen that would not be otherwisc accessible for
beaver use.

Home Building-

Beavers live in two types of domiciles - houses or bank burrows.
Houses are usually located above the dam and frequently to one edge of
the flowage. The sntrance is always submerged so that ingress and
egress to the house can be made without cxposing the beaver. Newly
built houses have the appearance of loose piles of brush, but additions
are made beforc winter begins so that a thick wall of pecled sticks
and mud extend far enough above the water to provide several rooms at
different lsvels above the normal watsr levels The nests =re of dry
sticks and grasses, md the heavers spend the winter in thsse quarters
when not scecuring food from the bottom of the pond. The entire colony
lives in this house until crowding forces the young to leave, at which
time they construct housss of-their own.

The houscs are domé-shaped rnd of various sizes, depending on
their age. The rooms and canals are made by the beavers cutting and
digging their way up from the bottom into the interior of the structure.
The thickness of the walls is incroased by adding mud and sticks to
the ouliside. During freezing weather this coating of frozen mud pro-
vides on armor that is difficult to penetrate.

Beavers often live in benk burrows. These have their openings
in the bottom of the ponds under water and slope upwards into the bank
50 as to terminate above tho water line forty to sixty fcet back into
the bank. The burrows are large cnough for a man to crawl througn and

~end up in an enlorged nest cavity Whlch may contain moss or other ncst-
ing matcrlqls.

Encmies of Beaver

Beavers have few cnemics under natural conditions that have

- much effect on their populations. The beagr, timber wolf, bobecat, lynx,
and the feral dog are omong the animals that prey on the beaver and
its offspring, but the limited number of thesc aninals now existing
probably do llttle hﬁrmAln.r duclng the number of beaver.:

':VMan emcnt of Boavoer .

: It huq been dcterw;ned qulte deflnltely that under ordlnury e
j,condltlonu, benver are detrlmental to trout streams und trout culture. :

' “-zso-
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Therefore, it is necessary to remove them from streams which have
high potential qualities for trout production. These qualities can
be determined by a stream survey. ( G Fish & Game Form #S1-R ©.

The emount of hukk to support a beaver during the winter has
not been determined; therefore, it will be necessary to investigate
the amount of bark needed per animcl so that only the number of beaver
in a colony will utilize the increment of aspen., Beavers above this
number should be trapped or moved alive. At present, Michigan and
Wisconsin maintains a orew of trappers for taking beavers alive for
restocking other areas. The Regional Office should be notified if
colonies of beaver are found which have depleted their food supplye.

Beaver frequently cut aspen trees that become lodged in other
trees. These should be recovered currentlv d:rlng the cuttlng season

( August, September arnd October.)

Census of Beaver

Beavers are difficult %o count because of their nocturnal habits
and are often difficult to find because of being hidden in bank burrows.
Houses that show the results of activity are our easiest weans of es-
timating their numbers., W. T. Cox° found that Minnesotes beaver averaged
five to a good sized house, and he used this method for estimating
the population of beaver. The average number of beavers per house
should be determined for at least ten houses cach season., This can be
done by either draining the flowage and coumting the beaver or by
watching the houses from a blind. Bank burrows should be listed as

houses where they are known to cxist.

The rcport should be ns follows:

BEAVER CENSUS

Forest Observer , "~ Date
Ranger District . No. of Active Houses . Average per . Total
and ‘Bank Burrows House: ~ Beaver

el W; T- Cox - "Beaver Habits an& utperlm?nts in;Beavcr Culture"i ;k gy
3 TCChc Bullu 21 GCto 1927 Uv Sc D- At b : : : S
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Trapping of Beaver -

Under ideal conditions, beavers should be taken alive and only
two or three year old animals retained for pelting. This sa¥es much
of the loss sustained when immaturé animals are taken, and also pre-
vents ciippling.

Trapping for pelts should be done in the spring when the ice
begins to thaw on lakes and streams. The traps should be set not
nearer than ten feet from the houses and only adult beaver weighing
over 30 pounds should be retained. Xilling can be done by striking
them a blow on the nose.

Feeding of Beaver

Trapping areas can be made more productive and greater numbers
of beaver can be retained on a limited area by bringing aspen to them
during the time they are storing wood for the winter. Aspens should
be brought to the edge of the water where the: animals are active,in
quantities which will be removed by the beaver in two nights! work.
This process should be repeated until there is at least a ton »f wood
stored for each beaver. Bailey® figures that the annual growth of an
acre of aspen is sufficient to feed a beaver for a year.

Beaver Management Units

Where suitable conditions of water exist, and where there are
no other conflicting uses, small beaver management units may be con-
sidered for establishment even though food may not be sdeguats to
sustain a large colony from the begimming. Such an area must be on
land own=d by the Forest Service. If there is no aspen present, it
will have to be planted. Other species, like willow, alder and cedar
should also be planted if they nre absent. If aspen was present and
had been depleted bv beaver, or replaeced by other species, the area
should be divided into one quarter to onc half acre patches in such
a way that one-fifth of the area can be clear cut every five ycars,
In this way, there should always be the following age classes present
along the beaver flowagce '

1/5 - 20 years

1/5 =15 "
/5 - 10 "
S 1f5 - 5 "
1/5 - clear

; Other species of rlants like cattails, wild celery and sagittaria
should be planted in the flawage to kecep adequate supplies of summer
food for the beavers,  The number of beavers in such an area should be

- kept at such a number as not to eat more thon the annual increment of
S nspene e o ' ' L R

'1 , 31?2?érnqﬁﬁ3aileyfF~Tech;kﬁu11;°#£1;U}‘S; D. A.
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All of the area must be within 20 rods of the water in the beaver
flowage. '
In Summary

l. Correlate the size of the colony with the smount of food
present.

2. Areas supporting adequate food should be handled as described.
3. Areas deficient in food should be plonted and placed under
the same type of management described. )

The procedure described will demonstrate the possibility of
sustained timber production for beaver food. Rivers which have a
high priority for trout, or lake and river shores which have a high
priority for recreation must not be uscd for such opcrations.

Kecping Beaver from Rebuilding Dams

Streams which have a high valuc as trout strcams must not be
allowed to be destroyed by thc presence of beaver flowages. The follow-
ing devicc has becn used on the scveral strceams:

!T.h Can -

Shoke / %

raom Handle

- This device was invented by T.%. Agncew®. It consists of a
paddlc wheel built of half inch stock sct betweon two erms on . an axle
made from a broom handlece A can is hung cbove the paddle whecl in
such a way that thc paddle strikes the can as it rcvolves, making an
outburst of noisc. The noisc is apparcatly sufficicnt to prevent
beaver from rcbuilding dams where improvement devices arc being made
on trout strcams.

Constant Water levels in Beaver Ponds 3

A sluicoway through thc beaver dam arranged so the beavers
cannot interfere with the flow can be made by placing three straight
logs on a flat timber or plank so they oxtend through the dem and
allow an opening for water to flow through. The lower two should be
slightly apart and the top of tho opening protccted by the third lo
laid on the first two. ‘

If the work is carcfully done, tho water will remain at a
constont level and the beaver wwill not be able to change this lovel:
by increasing the height of tho dam.’ ‘ :

-263-
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Board or sheet
ron .

From"Beaver Habits and Experiments in Beaver Culture."
Vernon Bailey, U. S. Ds A. Tech. Bull. #21.

SXUNK

. Skunks  reach their maximum numbers in a territory that is
settled and contains much open area. dJohnson® describes them as
‘having a greater total value than any other fur bearer in New York
State. The fact that skunks are able to maintain stable numbers
regardless of yearly open seasons and unjustified persecutions as a
bird destroyer makes them stand out as s resource worthy of attention.

Life Haobits

Skunks wander over fields and along fences at night ond hide

. during the day time either in tall grass, under buildings or in holes,
They hibernate in dens during the coldor months of the year, but
come out during warm periods as spring approaches. Wight°® describes
the mating as taking place in the dens. The gestation period is from
sixty to seventy days, and the young born during the first part of
May, the litter consisting of from threc to cight younge The mother
and young arc often secn during the summer season as the family is
out hunting for insccts and berrics.

Food of the Skunk

The skunk is an omnivorous animal, eating both fruits and flcsh.
°°°Its animal foods consists mostly of insccts with traces of other
animal foods mixed in. Of the mammals, mice furnish the bulk of the
animal dict. Fruits, as dogwood, raspberrics, blackberries and mul-
berries arc eaten frecly during the late suwmmer and fall seasonse
Carrion also furnishecs a part of the supply of food for this slow
moving creaturc. :

Signs of Skunks

. Trails through the grass and droppings are oigns*that indicate
the prescnce of skunkses Droppings arc found ncar the dens and along
fcnccs, in borry patchos and on trails und stonc piles. The droppings

~° Charlos E. Johnson - "The Muskrat in New York".
S fCH, M. Wight - " Reproduction of the Zastern Skunk."

.oem Ned Deorborn = % Fbods of Scmc Prcdatory Fur-Bearlng Anlmals ”,'
Machlgan. '1; S ( L , R
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may be identified by the presence of seeds or inséct remzins. To date
nothing is known about the carrving capacity of land in terms of
skunks., It should be possible to determine this y2eld by consulting
trappers who take their"catch" over known area. "

Management Procedures

There is little that needs to be done to increase skunks other
than what will be done for other forms of wildlife. Increcsing the
nwnber of fruit and berry plants and the maintenance of open areas
where insects will thrive will maintain theff food supply. The pro-
tection of the breeding stock during the active treeding season
should be encouraged. There should be a closed season on skunks
except during the early winter months. The practice of digging skunks
out of dens should be discouraged and laws should be enacted to make
this practice a misdemeanor. Improvement of the stock may be attemp-
ted by introducing all black males into a locality from state fur

farms.,
MINK

Minks produce a valuable fur and are ome of the important fur
bearers in the North Central Region. Prime mink pelts vary in value
as raw furs from two to ten dollars a.skin. 4 :

Relative Abundance nf Minks

Dearborn® describes the mink as being common throughout most
of the counties of Michigan. A trapper in one of the Wisconsin Nat-
ional Forests related the taking of from 10 to 15 minks annuzlly
from approximately three sections of land previous to the time the
Forests were closed to trapping. This number, approximately four per
section, would constitute an annual yield which, according to the
description, did not very much over a period of several years.

Breeding Habits

The male mink is 3lightly larger than the femanle. Ths breeding
season for minks extends over ths period from February to April. The
exact length of the gestation period is not known, but it is thought
to be between forty-five and sixty days. The numbers of young pro-
duced per litter is from two to ten, with the average about five.
Minks breed but once a year. : '

Food

Minks arc carnivorous in their food habits, living on a variety
of animal foods. Dearbrrn found that 68% eof their summer foods wera
eroyfish and 19% were composed of mammals, lorgely meadow mice and

muskrats. Their winter foods are largely mammals ond fish, the memmals.

appearing three timss as frequently as the fish. Of the fishes, sun-

® Ned Dearborn - "Foods of some Predatory Fur-bearing Animsls in
: : .- Michigan,™ o oo oo

osaesc
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fish and bass make up the highest lkmown percentages.

Trapﬁing for Mink

Late fall and early winter is the best time to trap mink, being
the time when the skins are prime. Scts can be mede along the water
courses, using dead rckbits or birds os bait above a concealed trap.
Mink com be taken in live traps by using a live rabbit or squirrel.

A mink will often forcoe its way into a closed rabbit trap to get a
live animal alrcady imprisoned.

01d trappers cmphasize thc importance of leaving females ond
of not trapping the areca so intensively that the breeding stock will
be deplected.

Census of Mink

Minks arc not ordinarily found far from woter courses or lake
borders. The extent of their travel is not knmown, so it is difficult
to determine whether tracks scen ot intervals of scveral miles along
a stream arc made by one or morc animals. The use of a factor or
track index with a known "toke" of minks for an arca will in time yield
results that will indicnte the relation of tracks to total numbers.

The following suggestion is given for the censusing of minks

After a fresh snow, which is heavy enough for- good tracking,
run o strip sample across each water coursc at intervals of 'four miles
at right angles to the water coursc. On this strip count cach mink
(weascl or otter) treck as one aonimal. Be surc you are oble to identify
the tracks of the various snimals accuratcly so thet as little error
as possible is made. This count should bc mode on a large enough area
so counts cn following days will not duplicate animals already counted.
Where experienccd woodsmen or trappers can be used, it will increase
the accuracy of the count. If tracks go in two dircctions along the
strcam, cach track should be counted as one afiimal unless it is de-
termined by actually following the track that it was madc by the return
of the samec animal.

Tabulate the results as follows:
Census of Furbearcrs

Forest Cbserver ) Date

’_? ; 5 . No. of No. of No, of No. of
.. ... Strecam No. of Mink = Woascl Otter  other
~~ Rongor Dist. or Lake Strips  Tracks = Tracks  Tracks Tracks

213 W ake)
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Number each strip by consecutive numbers for each separate
stream or lake shore. List each furbearer track for each strip by
their correct key numbers:

23- Muskrat 26~ Fisher 31- Fox -

24- Mink 27- Otter 33= Wolf
25~ .Jjeasel 23~ Marten 34= Coyote

35~ Bobcat or Lynx
OTTER

The otter is an aguatic animal found in small nuaters in the
National Forests. It is about four fecet in length, having short legs
and a tapersd tail. It is deep brown in color and hus fur that
approaches perfection as to quality ond aprearance. Its feet are broad
end its toes are webbed Tor use in the water. e otter is an ex-
cellent swimuer, and spends much of its tine in the water.

It is a shy animal, although one of high intelligence. - “ihere
given any protection it will persist and though rarely seen will
increase slowlv. It is said that ntter makes an affectionate pet when
caught as a young animal and raised close to the habitat of man.

Otters are seen in pairs most frequently during. their brecding
season. - Signs where they. hove made slides on the banks of rivers or
lokes or where food is eaten indicates their presence.

Broeding Hablts

Otters breced once a year and have one to five kittens in a
litter. The male ntter travels long distances during the mating
season, but exactly how far is not knowm, The young stay with the
mother until nearly full grown, usually about six months,

The fact that otteru breed but once a vear'nakes the increase
so slow that tihey will not stand heavy trapping, even where state laws
permitted such s procedurs.

Food

Huch ¢f the food of the otter comsists of fish whish they are
able to outswinm and catche Bacause of Ltis fuct, o few trout fisher-
men would have the otter condermed as » precdator. fThs total fish eaten
however, with such e scattered popdlat*on of otters, is probably spall,

“Until more is known about the kind of foods enten everv eflfort should
be made to increase the rumber of otter.on the National Forest.

Management

: ‘Manngement of otter will necessarily be indirect until more is.
known about théir habits. The improvement of strems and lakes and:
~%he increasc in fish proauctlon will tend to incrense their numbers,
especially if they are given protactlon by law and if the public 1s‘f
informed of their wvolue as a Torest resource. Every effort should:
. be made to determinec +the number of otter present.on each ”orﬂst and
“to.inform tr ppers and others of the value of the otter as o fur pro~

-267~
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JMARTEN

Early trappers considercd the marten onc of the best of the
fur animalse It has a finc valuable fur, is casy to cateh and is
an inhabitant of the coniferous forests This animal was reported
as supplying somc pelts in Michigan, ¥Yiisconsin and Minnesota as latc
.a8 1920. At presont thoy arc at a low point in numbers in a2ll these
states, if they cxist at all. Evory effort should be mede to pro-
tect this animal and bring it back as a fur bearcr, if for no other
reason than to kcop the numbers of red squirrcls in checke

Brceding Habits

Mating of martens takes placc in the late summer during July
or August‘s Thc gostation period is from 259 to 275 dayse. The
litters arrive somctime in Yay or ecarly Junc, consisting of two to
four kits, ond it is thought that fomales will brecd at the age of
one yoare The martin is a very shy animel, and its breeding has
been much distmrbed by the activities of man.

Food

) Martensklivc part of their lifc in trces and cat red squirrels,
chipmunks, fish, frogs, rcptiles and carrion. Birds, brids' oggs
“and rabbits ore also caton by the animal. : ’

Management

The morten should be protccted in all National Forests for as
long as is nccded to bring its number back to proportions which make
it safc from exterminction. All forost personncl should inform them-
sclves as to-its appearance and hobits, and should wateh for signs
of marten. Vhere they arc knowm to coxist, 2 sanctuary should be crecated
with absolutc protecetion from 2ll disturbanccs by mens Local hunters,
trappers ond sportsmen should be informed of the natwre and valuc of
the animal, ond askod to help in keceping sanctucry arcas inviolatc.

FISHER

’ The fisher is onc of the largest of the weascl group and a
wide ranging crcaturc. Its placc is in a wilderncss arca, and it
should be allowed to propogate in such locations.

‘anagcmcnt should consist of trapping thc animals when they
rcach numbcrs that are unduly dostructive to other verictics of 1ifc.

RACOON
. Racoon 1s an ofoxnrmost intcrcstlng and valumblc animels. ;
‘It is ‘not only’ o luablc fur bearer, but likcwisc is o creature thot

' Tf}glvﬂs spert for. huntxng durlng the lete £all and carly wintor. It is

?wcommoniy'founi nesr water whero lﬂrge trues are 1va11hb10 for dens. T

~T;L1fe Hablts

‘the late fall or carly wintor. Ths gostation
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period is from 60 to 65 days. The female produces from two to six
kits once a year. The young are cardd for in a nest and follow the
mother until the next mating season.

Raccoons are nocturnal and, therefore, are not prdinarily seen
in daylight. Their signs are quite apparent, however, so one can
not mistake their presence once their tracks or other signs are learned.
Racconns like to prowl around marsh or lake borders and will leave
their tracks, which somewhat resemble the print of a baby's hand, in
the soft mud of a creek or river. They also like to crawl over down
or leaning logs and will leave their droppings on such promenances.
The tcoon seems to have a circuit which it makes at night, with escape
. or rest trees along the way. These can be discovered by tracks at
their base or claw marks on the bark.

Food

A variety of food is eaten by the raccoon. Fish, crayfish,
missels, insects, corn, berries ~ all go to make up the varied diet
of this animal.

Management Procedure

Nest and hibernation trees are necessary for this animal.
Therefore, at least one living hollow tree should be left for each
acre of woods. While all treescmay not be used for den trees, they will
furnish escape cover for the-nfimal during the open season. The
creation of bodies of water will also help to furnish aguatic food
which seems to be necessary for the raccoens. Trees felled into a lake
or flowage will act as feeding grounds for %tcoons.

'Coon hunting should be prohibited earlier than November 1.
This will give the young time enough to develop into full grewn animalse
All dog hunting previous to the above date should be prohibited. Dogs
which hunt alone should be tied up during September and Ccteber and -
feral dogs should be destroyed. Trapping should be allowed only in
November and December and not more than half of the estimated population
should be allowed to be trapped during any one season.

Where the habitat gppears to be suitable, raccoon stock should
be planted if none now exists. A mucleus of breeding animals should
alvays be maintained by closing areas which are sultable raccoon
habitats. A better grade of fur can be obtained by introducing dark-
furred males into an area so that & breed of dark furred off'~ sprlng
will result.

OPOSSUM

The opossum is an animal that will inhabit cnly khe forests in
the southérn tier of states in this region. It is valuable fer its
fur, although its flesh is prized in scme localities. It is a slow,
harmless creature, living on varicus kinds of foods.. Its: helplessness
would seem to cause it to dlsappeur, but it is 1ncreasing 1n nnny

~settled communlties. o :

~269-
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Life Habi?i

Young opossums arc brought forth from the mother after a
gestation period of only 11 days, They find their way into the
marsupial pouch and therc remain attached until they are sixty to
scventy days olde They are carried in the pouch and on the mother's
back for several weeks. . The litter consists of from six to sixtcen
young, and morc than onc litter may be born each season.

Food

Opossums eat almost any kind of fcod they are able to capture
or obtain. Fruits, especiclly apples, are relished in the fall and
early winter. Any kind of carrion is taken, including entrails from
domestic aninals  and bodies of animals discarded by trappers. These
animals serve a valuable service as scavcngers, as wecll as being
valuable for their fur,

Trapping

The fur of the opossum is primc in late fall or early vwinter
end should be token at thet time. At othsr times of the yjear, the
animal should be given Protection., Hunting opossum should be dis-
couraged during the breeding season.,

FOXES

Under this heading will be considered the red fox, black fox,
cross fox and gray fox. The fox is valuable for its fur, as well
as being an animal used for coursing dogs. Fox hunting in many parts
~f the country has come to be a popular and exciting sport.

The bleck fox is the most voluable for its fur, with the red
next. Both of these spececies are residents of our Northern Stcotes,
while the gray secm to be morc common residents farther south.

Life Habits

Fexes rear their young in dens or under rocky ledges. They
produce one litter a year and frem two to six at onc tame. The
gestotion period is approx1mately the same os that of the doge From
60 to 70 days.

Food

~ Opinions vary ss to the food of foxes. It, no doubt, varies
with the conditions of the country and the kinds of food available.
Dearborn believes the fox lives largely on rabbits and mice, with
ocassionally a bird. MacKenzie states that the gray fox is more de-
.- structive to. geme than is the red or black fox. lihere rodents are
 plentiful the fox is w1thout questlon an nnportﬂnt factor in reducln?

’tnelr nuéberu.‘

;-: ;kan gement PPOCBdure,‘f 1:

Fctes should be trapped only when;*helr fur'ls prlne, durlng
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December and Jaonuarye. At other times, they should be protected,
unless their number reaches such proportions that other gume is
being destroyed. Control should be zccomplished by trapping or
hunting with hounds. Fox hunting should be e¢ncouraged where any

of the varieties of fox are known to be sufficient in number to
need control. Laws should be encoursged which will prevent the
digging out of fox dens or thc possession of the young. The public
should be informed of their value and encouraged to back legislation
conccerning their mancgement,

WILD CAT

Two specics of animels are comsidercd here - the Canada Lynx
or Lyrx canadensis, cond the bobeat or bay lynx = Lynx rufus. The
former is found only in our northernmost arcas and is only a remmant
of a fast disappearing spcecics. The latter is found over the cntire
North Central Rezion in varying nuibers. Dearborn® found that trapp-
ing in Michigan rcfuges showod wild cats and foxes in a ratio of
about ouc cat to twenty-fiws foxos. :

Food

All cvidenco indieantes thatihe prineipal food of the lynx
group is the snowshoe harc, and is thercfore, waluable for kaeping
the number of snowshoe rabhits under control. Wild cnts probably
pick up wounded dcecr folleowing the “unting scason and may kill door
during the winter yarding scason. Decarbornts work showed no grousc
remeins in the droppings of wild cat.

Management Procedurc

Trapping of the Lynx should rot be un"cr'tw.cn éxcept in recfuges
wherce other more valuable spceics arc ucing destroyed and ther only
on sound cvidenec that thore is an ovorw-sbundance of the animals’
present, and damnge is being downe. Where control is ncecssary, loeal
sportsmen should be cncournged to hunt the wild cat with dogs 'L.d thus
get a maximum of cnjoyment out of the resources.

BiDGER

Badgers arc ground dwolling noeturnal eruaturcs which live on
ground squirrols, mice and rabbits and thus help to reduce thesc
animals and prevent thcoir destruction of forage plants that sre val-
uable to other animals. Where the badger is plentiful cnoush to bo
killed for its fur, it provides = sourcc of pelt which is vzluable.
Their burrows furnish rctreats for rabbits aud the soil removed from
their burrows provides grit for birds of ,..11 kinds,.

- WOODCHUCK
Woodchucks arc common in 21l of our National Foreszts in this

Regions They arc herbivorous, so arc uot destroyers of any forms of

°Ned Dearborn -"Foods of Somc Predatory Fur Bearing Animels in
Michigan". 271 RN '
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animal life. They have a veryv p051t1ve value in the belt where cotton-
tail rabbits den during extremely cold weather. The sleeping chamber
of the woodchucks is off the main runway, so their presence does not
interfere with the use of the den by rabbits.

Re T» King, of the University of Minnesota beliéves the wood-
chuck is very valusble to bird life because of furnishing grit for
birds that are removed from the burrow.

. WEASEL

This animal is closely related to the mink, but lives in a
dryer, more upland habitat. It is onc of the most effective de-
stroyers of mice. Contrary to the common belief, it lives largely
on mammals and destroys very few birds. Where weasels become un-
usually numerous, their numbers should be reduced by trapping
during November and Deccmber. :

WOLF

The timber wolf is a dog like creaturc closcly related to the
- domestic caninc, It is found in many of the National Forests, par-
ticularly those of the northern state. It ranges over a wide ¢éxpanse
of territory living on other creatures including mice, rabbits, musk-
‘rats and deer,

Life Habits

Violves run in packs during the winter when food gets scarce.

During the mating scason a mnle and a female hunt together. The
young arc born during the middle of the wintoer. The female mokes a
-nest under a log jam or in a sheltered ledge whore from two to eight
young are born. The male helps take care of the young by bringing
food to thc nest. By the time spring opens the young arc able to

go short distances from the ncst and graduzlly learn to hunt as they
develop size and strength.

Managemcent Procedurc

Much cffort has beun oxpended in reducing wolves as a method
for increasing the numbor of deer. The exact value of this reduction
is not based on sound evidence as littlec is known about “hdw much
wolves help decr by keceping down the number of their competitory the
snowshoo horc. Until this inter-rclationship is botier lmovm, cofforts
should be oxpended in learning the truth rather than rc”mvlnc- a factor
of unknown offecct.

Ccnsus Mcthod

A ccunsus of wolvos should be taken on snow in the door concernt-
ration yards during the winter, This can be donc when the forost
officer is investigating the wintering conditions prior to toking the
» deer census on sample arcas. - From this rcconno:Ls.,-mcc, a closc es= "
f tlmte of the number of wolvcs czmiba me do. el : v

GOYOTE

'I‘hs coynte 13 much 111:& th‘r gmy mlf' cxccpt smallcr and a
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slightly more tawny or yellowish color. It was formerly a western
animal, but i%ts range has moved eastward until it now includes most

of Minnesota, Wisconsin and Michigan. Their movement has been hastencd
eastward because of coyote pups being brought cast by tourists. These
animals are very resourceful and adapt thomselves to their environ-

ment readily.

The breeding domicile is a hole in the ground which the animals
dig themselves, or may be an atondoned badger den. The brccdlng dens
are carcfully concealed and are difficult to locate.

The gostation period is 62 days or the same as a dog or wolf,
the young being born in April. The average litter is sixJ’ It is
belicved that the population adds 20% to their numbers each year where
winter food is abundant.

The covote is a carnivore ond eats anything in the wmy of
Flesh that is availatle. He also eats fruits and berries where these
items are available. Coyotes will kill the young of domestic live-
stock and decr and may zlso kill adult decr under certsin conditions
where snow is deep and the deer arc weok from lack of food.

VWhore deer or other animals cre being destroyed by coyotes,

the Rezgional Office should be notirficd so that =z requy >st may be made
of the Biological Survey for Government trﬂnp“rb.

° Zrnost Thompson Seton - "Lives of Grme Animals.”
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MANAGEMENT OF NON-GAMZ SPECIES

It is desirable to construct and erect bird houses at Ranger
Stations, loockout towers, public camp grounds and guard stations,
not only for the beneficial results obtained through the activities
of the birds in destroying insects, but also for the edification of
the public in the worth and proper care of our song birds.

Our insectivorous birds perform a great service to our for-
ests by controlling insect pests. Without these birds insects
would soon level the forests and destroy the crops in the fields.
The birds are an indispensible part of the forests and in company
with the trees form a great symbiotic community.

Througk logging and burning of the Hinber tracts of this
country many species of birds have been seriously reduced in numbers.
Some authorities say the destruction of the nesting sites of the
passenger pigeorn was the direct cause of its extermination. It is a
proven fact that many of our most valuable birds have decreased in
number seventy-five per cente. Such a reduction in numbers is a ser-
ious handicap to the brﬂedvng rythm of a specles. It may even cause
extermination.

We must not allow any of our song birds to follow in +he
wake of the passenger pigeon.

MARTINS®

. - Purple martins are insect eaters, two thousand mosquitoes
being the average daily meal for each birde The house should be
placed near the water, where the insccts are plentiful and away from
trees where the foliage would be an obstruction to the flight of
the birds. The different stories or compartments of the house are
made in the form of drawers to allow for cleaning out of the house
after the birds leave each fall. The cross partitions divide each
drawer into a number of chambers. If the cross=bridging is left
out, the ventilation holes in the bottom are not necessary.

After the martins leave in the fall remove the drawers,
clean them out and store them away until the next spring. Unless
the drawers are removed, sparrows and starlings will occupy the
house after the martins leave. A fecding tray cun be placed in the
frame where the drawers have been removed for the feeding of grain,
bread, or nuts to winter birds.

L In Central Wisconsin martins arrive in the spring about
‘kkthe middle of April, so the trays should be replaced a week or two
. “before thls time.

L A note -should be mnde of the oxact date the martins arrive
?so the housos can.be made readv in time for the birds.

e Hartln houses should be placed twelve feet from the ground,,
wahc pcle shculd be at’ least 4 1nches sqguare gand securely set in a
s o g -274- : 5 v :
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cement base of eighteen inches in diameter and three feet deep.
Houses can be placed advantageously on garage roofs etc., where
these buildings are not surrounded by trees.

TRENS °

The wren is a bird that is very easily attracted to man's
domicile and its song is one of the most melodious of all the
feathered songsters. The diet of the wren is exclusively insect
worms, and as a result a pair of wrens will keep under control
many noxious insects of the garden and lawn.

Two houses in thp same vieinity will frequently be occupied
by ‘the same pair of wrens, as the same peair will very often raise
two or more broods during one season. Thesrefore more than cne house
in the same locality is desirable. The heouse should te placed six
to eight feet from the ground. A perch on the outside of the house
is not desirable.

LEDGE FOR S.JALLOWS AD ROBINS °

Barn swallows prefer a ledge nailed to beams in barns or
garages. Of course, there must be an opening so the birds can
~nter the building. For robins the ledge should be nailed to the
cutside of the building just below the eaves of the roof.

FLICKERS AND OTHER WOODPECKERS ©

Flickers and woodpeckers live largely en insects; one
flicker being able to eat four to six thousand ants each day.
The style of house given in the cut may te altercd to meet the ~
varied sizes of the different birds. Most of the woodpeckers will
be attracted by this type of house however. Place chips or sawdust
in the bottom of the houses for tre birds o lay their eges on as
these birds do not build ncrts.

TRED S’ALQGW‘ ARD BLUEBIRDS *

& single plan will serve for both tree swallows and bluebirdss.
For tree swallows the houses should te nailed to trees and stumps
along the edge of water or on = fence in the vicinity of water. Blue-
bird houses zre most successful on fcnce posts along the edge of
wooded areas or orchards, and away from humen habitation. If sparrows
or starlings are numerous, leave out the bottom of tle houses during
the winter season, and do not replace until before the swallows or
bluebirds arrive in the spring. FHouses should be placed six or seven
feet above the ground. They should be guarded from cats and squirrels.

°Prepared by L. A. Hautz
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Seeding Stations and Bird Baths
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O
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St

SN 7 EEDING stations and bird baths will do more to kindle
A A2 appreciation for birds than any other single factor. Two
$/plans are submitted for approval. The first type tumns with
the wind and presents the closed end to the rain and snow. The
metal pipe eliminates the necessity of a cat-guard. The second
is designed for a less open place. It might be nailed permanent-
ly to the house or garage.
Bread crumbs, grain, sunflower seeds, nuts and suet are good
foods. Feed freely and consistently in the winter, fall and early
spring when food is scarce. The abundance of insect life in
the late spring and summer reduces the necessity for feeding
stations, and to discontinue feeding during that time is a good
suggestion.
Fruit-bearing trees and shrubs offer the finest kind of food and
protection. A group of the following trees or shrubs will com-
plete your sanctuary y
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Trees

NaTivE Bmcres (Betula lutea, nigrs, alba, MoUNTAIN AsH (Sorbus emericans, sucw
popuifolia) paria)

Rep Cepar (Juniperus virgimana) Mursersy (Morus)

Wap C (Prunus pe F , Art THE Enms y

pumila, serotine, virginiena)

BusHes
’k butifolia) EL ¥ (Sembucus americanus) yui

Rep CHOXEBERRY (Arome

Brack CHOKEBERRY (Aroma melanocarpa) SnowserrY (Svmphoricarpos racemosus)
Docwooos (Cornus all varieties) CoraL Beray (Symphoricarpos vulgarns) ‘»x
Japanese HonevsuckLe (Lonicera japon Hicn Busn Cranseray (Viburnum)

ca) AL THE VIBURNUMS u,
Japanese Banserny (Berberis thunbergil) ALl THE WEGELIAS

Sumacs (Rhus copalling)

Vines

Vmainia Caeerer (Psedera quinguefoha)
BirrersweeT (Solenum dulcamara)
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NiME OF ARTICLE

Distribution and Migration
of Noe. American Duck,
Geese and Swans

Duck Decline in the Norihwest

Duck Sickness - A Form of
Botulism , Western.

Blever Important *ild Duck
Foods

Far-Flying .i1d Fowl and
Their Yoss

Food Habits of the Mallard
Duck in the . S.

Lead Foisoning in Viaterfowl
Malaria-Like Disease of

Ducks, & - {Leucocytozoon
anatiz, iickware)

More Waterfowl by ..ssisting
Hature

Propagation of iquatic Game
Birds

Propagation of ¥ild Duck Foods

Small Refuges for ¥aterfowl

VATERFOL
AUTHOR

Eyoke, Wells W,

Kalmba,c.ﬂ’ E-R- &
Ritanhlduirt
Gundersor, M. F.

e tee » We Lo
Brooks, lMajor Allan
Mcitee, e Le

Wetmore, Alex

QfRokG, Darl C.

Mc,tee, We Lo &
Redington, Paul Ge.
TeSe Lurcou of
Biol. Survey

Mcf.tee, ¥, Ls

Me. tes, Te Le

. -2864

FUBLICATICH

UeSeDeiie Biol. Burvey
Bulle. No. 26

Published by "More Game
Birds in imerica," A
Foundation, iew York,

‘He Yo

U.S5.Deie Bull. 411

UeSeDesis Bull. 205

Hational Geosraphic
Magazine, Cct. 1934

UeSeDa.e Bulls 720

e3.De e Bull. 793

School of Forestry &
Conservation, Univ.
of Mich., Ann Arbor,
Michigan.

Published by "iore Geme
Birds in Smerica," A
Foundation, New York,
HeYe

Farmers! Bull. No.1812,
U.S.D._‘.‘»‘

UeSeDe.ie Bullotin 465

Published by "iMore Game
Birds in imerica," a
Foundation, ew York,
He Y
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NAME OF ARTICLE

' Some Common Aquatic, Game
and Rapacious Birds in
Relation to Man

Water Areas - How to Create
and Maintain Thenm

Wild Duck Foods of North
Dakota Lakes

Animal Communities in Temp.
North America (see p. 86)
Animal Ecology

Aquatic Insects of New York

Aquatic Hemocera Diptera
Crayfishes of Ohio

Ecology of Trout Streams in
Yellowstone Park, The

Fishes of the Cranberry Lake
Region, The

Food:of Trout Stream Insects
in Yellowstone Park, The

Fresh-Water Biology

S Gulde to the Study of Fresh ;

e Water Blology

WATERFOWL (continued)

AUTHOR

McAtee, %o L. &
Beal, F. &. L.

Metcalf, Franklin P.

AQUATIC ANIMILS

Shelford, V. E,
Chapman, R. No

Needham, J. G. &
Betten, C.

Johannsen, Augustus

Turner

Muttkowski, R. A.

Kendall, ¥%. C. &

Dence, V. A.

Muttkowski & Smith

Viard, H. B. and
Bl}p.p}__—e., GEO. Co N

Needham, J. G. &

“'Paul R,

o 2v7e

PUBLICATION

Farmers Bull. lio. 497,
U.S’D.AO

Published by "ifore Game
Birds in America," A
Foundation, New York,
N. Y.

JeSeDeA. Technical
Bull. No. 221.

University of Chlcago
Press :

Burgess-Brooke, Inc.,
Minneapolis, Minn.

N.Y, State Museum .
Bull, 45--48 Vol. 9,

K.Y, State Museum Bull.,

68, 1903.

Ohio Biol, Sur. Bull.
13, Vol. 3, No, 3

Roosevelt Wild Life
Annals Vol. 2 #2,
Oct. 1929,

Roosevelt ¥ild Life
Bulli-Vol. 5, #2,
Feb. 1929.

Roosevelt Wild Life
Annals, Vol. 2 #2,
QOct. 1929.

‘Published in 1918 by

John Viiley & Sons,
Ine., Hew York, N.Y.

The Amerlcan'V1éwP01nt .

“‘Soclety, New York
‘N Y. : :
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AQUATIC ANIMALS §continued)

NAME OF ARTICLE AUTHOR PUBLICATION

Inland Lakes of Wisconsin, Birge and Juday Bull, #64, Scientific

The - the Plankton Series #13, Wis.
Geological and Natural

History Survey

Life in Inland Waters Carpenter The Mac Millan Co.,
New York City, N.Y.

Life of Inland Waters, The Needham and Lloyd Combstdck Pube Co.,
Ithaca, New York.

North American Caddis Fly Lloyd, J.%. Bull, #21, 1921, . Ent.
Larvae Series #o., 1 in
Lloyd Library

Observation on Breeding Richerdson, R.E.  Bull, 1l1l. Lab. of
of European Carp at Tat. Histe Vol.9
Havana, Illinois. : _ «

Plankton (The Inland Lakes Birge and Juday Bull. #64 Series #13,
of Wisconsin) - Wis. Geological and
‘ Natural History Survey.

Plecoptera Nymphs of America Classen,Peter W. Published by Charles
C. Thomas, 1931.

Quantitative Study on the Percival, E.and = Journal of Ecology .

Fauna of Some Types of Vhitehead, R. No. 2, 1929.

Stream Beds, The

Shells of Land and Water Baker, F.C. Published by A. W. -
Mumford, Chicago, 1903

Stoneflies or Plecoptera Frison, T.H. Natural History Survey

of Illinois, The Bulletin, Urbsaka, 111.

Vols, XX Article IV

FIGH K¥YS

Americon Food and Game Fishes Jordan and Evermann = Published by Double-
. day,Page & Cos,
- HNew York, 1905

Check list of the Fishes Hubbs, C. L.~ University of

of the Great Lakes and ; , Michigan,Museun of
Tributary Waters, with Fomen = . . . ... - "~ Zoolg Misc. pub.

clatorial Notes and Analytical = = | No. 15, July 7, 1926,
Keys, A L e




