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DUCK M MUSKRAT FOODS

It is desirable that suitable aquatic vegetation be planted
hsnediately and that the plantings he continued until the National
Forests possess adequate seed beds of valuable food plants. It is
best that permanent rice beds, etc., be established s soen.as
possible on each Forest in order to have available a source of seed
for planting purposes on ether lakes and streams within the Forest.

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

VIILfl RIC3

Harvesting

Rice is ripe when it can be knocked off or shatters readily.
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; tnripe kernels tend to float.

Wild rice is best harvested with the use of two light cedar
sticks about two and one-half feet long. The ends of the sticks are
pointed and widened back to handles that fit the hands ocafortably.
One man paddles the canoe from the how while the other man sits in
the stern seat and knocks off the rice with the aid of the sticks.

With the left aria the man harvesting the rice bends the rice
over the left gunwale. One of the sticks held in his left hand en-
ables him to bond over a considerable amount of rice. With
right hand in which he holds the other stick, he knocks the ripened
rice into the canoe with a short sweeping beat. He does not use short
choppy beats but runs the stick over the rice heads as he beats.
After the rice on his left side has been knocked off he proceeds to
harvest the ice on rus right side, but this tine uses the right aria
to encircle it and the left hand to knock it off.

The man paddling the canoe should go just fast enough to allow
the harvester to beat both sides. He shc..ld not go so fast that any
patc'es of rice are sipped.

taring

Wild rice may e planted as soon as it is harczted. If it is
to be planted in the fall, it should he scwr. iediately aster
gatheriit so that the kernels 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 should 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, end construct a bin of heavily galvan-

ized wire (fence). The meshes must be small enough to keop out
muskrats. !ieko several racks which will divide the bin into
horizontal sections. Place the wild rice into sacks 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 laid
face downward, the rice can bb 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, etc. The whole structure will have to be sunk be-
low any probable ice level. Also, it must be securely staked or
anchored so that it will not tip over or be swept away. Sand bags
may serve to anchor it. A marker should be placed over the bins
so that they can be readily found. Handles on each end of the
rack will serve as an easy moans of lowering and retrieving the
racks. Rice should be taken from the bins as soon as the ice
leaves in the spring, and planted.

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

If a flowing spring is present which will not freeze solidly
over the v,inter, sacks of rice nay 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 galvanized screen-
ing to protect the rice from rodents. 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 w'ich are wetted
continually. Ice cakes placed in the sacks of rice are advantageous
in l'eeping 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 and does not have a chance to become sour. Never fill a sack
more than one-third of its capacity, and spread out the contents
evenly.

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

NE1TR JLLOTI RICE TO BECO DRY.

KE I COLD, MCIST STRROUNDINGS.
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Planting

Rice niay 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 ount of it
during the fall. However, rice can be planted just before the
freeze-up end be safe from ducks. Plant in the spring iiediate-
ly after the break-up.

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

Plant rice where there is a slow movexncnt of water such
as in slowly moving rivers or vthere waters leave or flow into
lakes. Rice does best whore there is a gradual water turnover.
Plant in waters from 1/2 foot to 5 feet deep on a muddy bottom.
It 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 downstream every
year and the planting will grow rapidly.

Not all the seeds will germinato the first year they are
planted, but may wait another season before corning up. Therefore,
a planting should not be judged until the second year. If a plant-
ing fails, determine the reason and make out a full report.

Reasons for Failure

Rice not properly cared for before planting
Planted well, but picked up by birds
Planted too deep
Planted too shallow (the lake may recede and expose

the rice to anisals grazing from the shore or
the rice may be burned out)

Muskrats - these animals will d stroy rice beds by
cutting down the stalks for their food. The
rats must be controlled.

Harvesting of tio rice without leaving a sufficient
seed. stock

7 Planting on gravel or sand
8 Planting in stagnant wcters
9. Rice allowed to ferment or bocomc heated and sour

before planting.

?rotected bays and coves which possess mucky bottoms are
very desirable for planting of rice if thcyaro located on the
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larger lakes where the waters are continually freshened by wave-
action. Rice3 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 broadcast from boats. Plant well wherever an attempt is
made. Do not attempt to plant a large area with an insufficient
amount of rice.

Celery

Harvesting

Wild celery is found growing in waters from one to tvlvo
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
pod. This seni twists through the water and bears at its terminal
end a long round pod filled with a gelatinous mass, in which small
dark seeds are found. The pod on calm dars may reston the sur
face of the water, but as the seeds become ripe the pod is with-
drawn from the surface by the corkscro; cortraction of the stem.
Leaves of the plant are pociliar d are easily recognizable. They
are usually quite narrow and wavy, having the appearance of long
ribbons. The ends may be somewhat twisted or serrated. Several
leaves ariso from the base of the plant. Three long parallel veins
traverse the entire length of the loaves. Those veins are connected
by irregular cross vo'9,

The wild celery grows best whore there is a muck or a marl
bi'ton. It is solde'ri found growing on barren sand and. never on
rocky bottoms,

The plant propagates by three methods - seeds, winter buds
and plant fragments. All portions of the plant are eaten by ducks.
The buds are especially sought aitor b the divers, hile the
mallards, teal and other puddlers usually feed on the leaves.

Once a celery bed is located it is comparatively easy to
harvest the plants. fino-tootned raio with a long handle is the
best tool to use. Several plants at a time can be rd'od up from
the bottom. These should be imLncdi.ately placed in a gunny sac
which can be dragged through the water beside the boat. Just as
in handling rice, wild celery must not be allowed to dry out. Any
plants dislodged bnt not brought up on the rake will soon fleat
to the surface and can be picked up.
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Storing

Wild celery must be stored in cool, wet surroundinos. If
the plants are to be kept over a long period they can be stored
in bins under water just as rice is stored. Never allow 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 soed
will plant an acre. Sow rather sparingly, as the plant spreads
rapidly when once started.

Procure a forked stick for planting the whole plant. Thr
a plant into the water and 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 'cc mixed with
clay balls and sunk ac that they do not wash up on the shore.

Duck Potato

One of the best oC muskrat and nallard foods is the duck
potato, which grows well along low-lyin 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 means of seeds, which are shed each fall, and
also by means of their tubers. Both tubers and seeds may be col-
lected during the fall and planted in favorable lakes and 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 vary valuable pondvreed which is capable of growing
rapidly and affording abundant food for ducks. Both seeds and
tubers can be c',llocted 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 Aqatio Foods

P11 other aquatic rlants such as coontail, elo*aea, etc ,

should be gatherc'd and planted wherever condit'ons warrant. All
aq iatic plants should be kept cool an. t'oist 'ien brg stored
or transporte.I, and s1iould ner be all 3J to beco'rn. neted or
dried out.
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Cover Plants

Cover and food plants for muskrats and ducks, such as cat-
tails, buirushes, reeds, etc., should be planted in connection
with these other foods in order that ie may finally possess marshes
which will produce a m d.num fur and waterfowl crop.

The root stalks of these cover plants are the best moans of
propagating them. The roots can be dug up and broken into lengths
which possess one or more nodes which may be planted in muck, sand
& gravel in about one to twenty-four inches of water. May and
Juno is the optinnmi planting time, according to the Wisconsin
Aquatic Nureerios of Oshkosh, Wisconsin. They suggest planting
the roots about three feet apart or approximately 1,000 tc the
acre. Plant well by excavating a shovelful of soil and slipping
a root into place, and then by packing the excavated soil over the
roots with the feet.

Chuf a

Chufa is a good lake and river margin plant, acting as a
cover and also providing excellent food seeds. 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, quail
and pheasant.

Plant the tubers four inches deep, in furrows eight inches
apart, and cover. The seeds may be-broadcast on broken ground, but
best results arc obtained by planting the tubers.
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DISEASES OF WATERFOWL

Three of the many diseases of watorfowl 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 disease, Western duck sickness)

Causitive organism - Clostridium botulinum (Type c)

Previous research studies indicated the duck disease to be due
to alkali poisoning, but subsequent and more recent investigations
have definitely proved the sickness is duo 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 endemic in North America long before the
disease became epidemic.

Drainage and tampering with water levels has in many cases
practically ruined thousands of lakes for waterfowl, and made rrv&tiy

veritable death traps. Fluctuating 'water levels, as occasioned by
po'wer dams, etc., produce harmful conditions in many lakes bocause
of the vegetation and animal life left to rot in the sun when waters
are drained.

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

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

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

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 amount 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 taken, the
disease may strike in a very few hours and soon prove fatal.

Methods of Comtrol

1. The best control is a preventative - prevent duel' sccness
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 waters may become stagnant, 'water at least one
foot deep should be kept in marshes, and all duck lakes should possess
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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 fall during a
'warm spell, 'when air temperatures rise to 98°F, If possible, 'waters
should be changed often, and completely circulated by operation of
dams, etc.

2. If the disease strikes and there is rio '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 bacteria.,

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

2. Duck Malaria

Causitive organism - (Leucocytozoon anatis)

Recently, Earl C. O'Roke of the University of Michigan and
his research department 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 alternate host, the black fly,
(Siilium), and is transferred to ducks by its bite. The distribution
points of the disease are confined to those areas possessing spring
hatches of black flies.

Mortality rate is from 10 to 100% in ducklings, but less in
adults. It appears that there is nothing 'we can do to protect 'wild
ducks from the disease, alth6ugh domesticated ducks can be placed
under screens 'when the black fly season comes. Many of our 'wildfowl,
however, do not hatch their young until the fly season is practically
over, and this iay account for the few ducks fount nesting in the
infected areas.

There is nc doubt, according to the evidence, that the 'wild
duck population ismaterially reduced or held below its normal rate
of increase in the black fly zone.

The deposition of lead shot around permanent blinds and shoot-
ing points is accumulating in an ever-increasing amount year after
Jer iOt of our duck loads carry 1* ounces of shot, and a continued
acc"u1ation of the lead rver a lake will result in a large quantity
of it being deposited in a rather restricted place.
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Lead poisoning of waterfowl has been 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 birds. 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, Minnesota, 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 estimntes state that over 2,000 mallards died of this
affliction on Swan Lake. Shot was found in the stomachs of all,
and those birds still alive when the investigation parties arrived
showed typical symptoms of the malady.

Symptoms -

Lead poisoning causes a general disability of the muscles
similar to that caused by botulism, but the nictitating membrane
never is affected. Wing droop 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.

A green watery feces is eliminated.

Body temperatures are usually normal ( contrary to botulism
poisoning.)

Appetites are excellent up to the time of death.

Puddle ducks feed on acquatic tubers and plants in shallow
waters where they probe around for them in the mud. They will
pick up anything hard and gritty and swa1lev it, and in this man-
ner shot is ingested. Six No. 6 shot is a fatal dose for a duck,
although two shot may prove fatal with certain individuals.

Shot taken into the gizzard is ground up by the grinding or
trituration of food in the gizzard, and as the sri1l particles of
lead escape into the intestinal tract they are absorbed and enter
the blood stream. The lead, according to Dr. T. B. Magath of the
Mayo Clinic, Rochester, Minnesota, causes necrosis of the liver and
perhaps the nervous system. Marked anenia occurs, he says. Sympt-

oms of this disease nil appear in a few dais if the dose is great,
or they "iay not appear for 'vee1s if only small quantitit.s of lead
are taken.

Also the roproductivc powers of the afflicted birds are
seriously curtailed, ard though a bird rwy not be killed by a
very small dose of lead, it may be rendered unfit fo rcproduct-

ion.
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A good depth of water, preferably 20 feet, should be
kept over areas whore shot falls after being shot from blinds or
shooting points.

Suggest to sportsmen and others the desirability of
shooting over deep waters or over land, Many tinos a blind can
be changed a little and shot sent into safe regions.

Scaring birds away from affocted. 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 away.

Note: Under no consideration create refuges where shot
concentrations are found in shallow water.

Corrective Measure -

-164-.



G
Fish & Game R-9

COMPETITORS AND PREDATORS OF DUCKS

Waterfowl have to contend with many animals whiOh either
prey upon them or destroy their food supply. 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 depredtions are not as detrimental as the
following species:

Snapping 1urtle (Chelydra serpentine)
Great Northern Pike (Esox lUeiUs)
Crow (Corvus brachyrhynchus)
Duck hawk Falcoeregrihusanatum)

The carp (Cyprinus carpio), while not a predator, is fully
as destructive, o' more so, to :ducks than many of the predators.

Snapping Turtle

Some ornithologists believe the distribution of the waterfo'yl
has been largely influenced by their attempt to escape the presencd
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.

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

Control-

"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. Often they are found clustered
under roots of trees or debris in small streams. When 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 iiud and remain there during the winter

Streams where turtles are wintering can be investigated, and

wit1 the aid of a steel hook on a long pole a search of their hiding
places made, and if turtles are wrest rib they can ce 3erked ot on
the land and dispatched with a small hand-ar. In some localities
the turtle population can be easily controlled bi this method, espe-
cially where the range of the turtle is limited to ver' shallow
slnughs which must be left every fall.
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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 vthere they have made a depression with
their hind feet. Nests may be as far as 500 yards from tho shore.
A dog can he trained to locate the trail of the turtles during
this period.

The ue of a .22 caliber rifle is a good method of elimin-
ating these ijosts, and a careful stal1: around a turtle-infested
lake will someti:aes yield as many as a dozen.

therever fishermen clean fish, turtles will be attracted,
arid 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 heavy 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 got a good
footing. Irocure a string long enough to allow the block to float
on the surface of the water. It is then a 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 nurbers of young waterfowl. The Great Northern Pike is by
far the greatest maurader on waterfowi of any other predator in
our Northern Forests. In large fish, half-grown Icons are repeatedly
found, and muskrats and 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 m2z1,r good-sized fish are caught in
shallow lakes after spring runs, ond suffocate during hard winters.
If a newly fonnd duck lace end its dams are not hindering a natural
mgration route of fIshes, under no circrastarcos should this fish
be introduced.

Carp

Carp have ruined many good duck lakes by destroying the vege-
tetion end forcing the birds t go else riorc C-rP root up qutie
plants by using their noses as pigs do their snoats. Lazes become
muddy and in time the carp will dstroy practicall; all oi the at-
tached vegetation.

revor carp are destroying aquatic vegetation in this man-
ner, Conservation Dopatmcnts should be contacted and nrrcngeiients
made to seine out tao carp. Never endeavor to kill carp by chemical
means. The are casill seined durirg the spwnzng season, rhen they
may be found in overflowed meadow lide, in shallow bttys or in rivers.

&lays be careful rhon introducing fish in lakes that young
carp arc not includcd in the planting.
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Cr ow

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

During mirations in the spring and fall, great numbers of
crows can be shot by organization of teams for crow hunts. To
make it intorusting, prizes may be given to the winning teams.

Successful hunting of crows is dependent upon keeping out
of sight by locating a good blind on some high hill on their
flyway or near their roosts. Got a crow call or develop the voice
to give the imitations of the various crow calls, and if the flight
is good, excellent sport will be enjoyed. Hang a few dead birds to
trees by their heads to act as decoys. A god sot and a good shot
will garner many crows. Crows' nests can ho easily destroyed and
young killed during the nesting season if time is taken to locate
them.

While the crow is a predator of gene birds, it would not
be desirous to exterminate him entirely, but duo to his uncanny
wariness this seems hardly possible, and if adequate control
measures arc taken the birds will always be with us but not capable
of doing much harni. o are desirous of eliminating concentrations
of these birds and so reduce their numbers that they will not con-
centrate on duck-breeding areas.

Duck Hawk

This hawk is a relentless persecutor of ducks, following thorn
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
riot be shot by mistake.

The duck hawk has a body the size of a crow and nests on rock
ledges, whereas the sparrow end pigeon hawks possess bodies no larger
than robins.
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PREDATORS OF DUCKS

DUCK HAWK

CROW

SNAPPING TURTLE
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RELkTION OF BELVEP. TO DCL3

Beaver dams havc in manr places irajoundud suit-
able ponds for the propagation of ducks. Novly forned
ponds are undesirable for vuterfovl, but after several
yoars durin vhich the terrestrial pints and sod have
rotcd don and aquatic life becomes stblishcd, the
possibilities of raising ducks on thora is o:ccellont.

Blrck ducks, teal and mood ducks have used
beaver ponds oxtensively in th Lake States, and vhere
such beaver ponds do not conflict v!ith propagation of
trout on good trout streams, they should be perpetuated.

Belov these beaver dams earthen dams or log crib
dams can be built. Very often then old beaver dams
wash out, a hi'zh fire hazard is left due to snags and
grass, and it nih be a great saving in money to per-
petuate these uater areas.

Rice and other cluck foods can be advantageously
planted in beaver ponds. provided circulation of waters
is not peer and acid conditions do not develop.
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TE D ELOPMT ARD MAINTENAITCE OF L&TER AREAS ON
THE I\LA.TI ONAL FORESTS FOR 'RTERFOWL OR FISH PROPOGATION

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 nurnbers because of the destruction of their habitat through
farming, drainage and drought, it is of uimiost importance that
favorable breeding areas be created for them. Forests must appeal
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 rued by receding water
levels and the installation of dams of sufficient height at their
outlets will often retain the desired head of water.

Preliminary Uork

A survey of each ranger district should be mrde and the pos-
sibilities of the creation of suitable duel: lakes determined.
Very often dams may be built across small creeks, thereby flooding
large meadow lands. Also, ill-advised drainage projects should be
investigated. Marsh or lake conditions which can be created will
lessen fire hazards and insure sport. It will also raise the general
water levels and therefore create a faster tree growth.

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

Determine the. area of the pond at the established high
water level. A compass and Abney survey will suffice.
for this determination. A topographic map should also
be made of the alto 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.

Determine the ownership of the land surrounding the area
to be flooded and either procure easements from the pri-
vate land owners or arrange to buy their lands which will
be affected.

Investigate the soil conditions in regard to impervious-
ness to vater. If there is a porous top soil determine
how far down the impervious substratum is located. Use a.
well auger, post hole digger or a siovel. The core of
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the darn must roach this impervious subsoil if iossiblo.
Sand or gravel will not hold water, but cla,r, gumbo
or a mixture of clay and gravel will. whore no im-
pervious, soil exists within a roasonale distanco and
excessive seepage is liable to occur, all of the m'.rsh
site or a portion of it should be linod with clay to a
depth of one foot and. puddled. This method will rotain
water at all tinics.

An averago water depth of three feet will rovo the most do-
sirablo for the proragation of waterfowl, hut if there is excessive
seepage or evaporation an excess, of water must ho collected during
periods of flood conditions. A much greater depth of water must be
kept for fishing lakes - (10' - 20').

Evaporation may be guardod against by:

Secondary catch basins above the lake - thoso
to be deep and capable of being drained completely into
the lake.

Improving the water supply by taping nuw
sources, constructing ditches, etc. iUso pumping plants
may be installed and underground wators reached.

Silting may be guarded against by providing catch basins in-
to which turbid waters may be led before cnteriig the lake. Such
catch basins must be constructed in areas where silting is 1own to
occur, i series of catch basins, one leading into the other, can
be constructed. Those catch basins may be used tc store excess
waters as a guard against drought or seepage. Check gullying by
simple rip rap and planting of trcs, etc. Frcvido a long flat
inlet to the lake if possible to prevent silting.

Seepage accounts for a great loss of water in many of our
lakes. Excessive seepage may be guarded against by the followIng
methods:

1. Remove all porvicus material such as gravel
and sand if such nwterial is liable to inviee seepage.
Cover s1c}. areas with clay to a. depta of one foot and
puddle.

2, A series of reservoirs will provide an ex-
cess of vatcr ñ'ich may be let into thu lake as needed,

C0NSTh1TT J..TER LEVELS SH03LD BE INTAII'ED !.T ALL TUiES
POJSIBLE.

Fauctuating water levels prove disastrous to duck focds and
to fish life. Provide for an even level of wafer.
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For wildfowl propagation, do not flood lakes up to high
or wooded banks. Leave a three chain strip of levi grassy shore
line which will make suitable nesting sitea.

Duo to various State laws regarding dantning and con-
trolling of waters, it will be nocoosary to fill out the attached
form for all proposed dni sites and submit thoo copies to the
Regional Office for checking and approval0.

0One copy -ril1 be sent to the State Corisrvation Deparbtont one
will be rctinoc b t Rgion'tl Of i'ice and onc returned to the
Forost Supervisor.
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No.3.

1. Pond forraed by dairnin.g snioll
spring.
Pond for!red by daing small
blind va.ly and catching
run-off.

3-4. Method ef making a lake where
a large stream rr a streani
liable -to flood is to be u2ed.

Note: Mini limit of ponds
2 acres.

D

Co #iiou

6 Je/ //4 top /
wJ1'#P is p..nd.

No.2.
8y-Pa4s /O? opf/iv

êot to/n of 4y-pacs o

4 on c.v/ w/14 t .1
water /n pond.
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Form No. 113-R-9 (Rev. 3-25-35)

Location:SecTRllaine of Stream or Lake
Purpose of the project

Type of dam proposed

That is the elevation fixed by the statute

PGIOIi NIfE DATA 3FET FCR DMS

°Present water elevation Date °Normal water elevation

°Ordinary high water elevation °Proposed water elevation

Has a limiting elevation been established by y Federal or State statute
If so, by what statute

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

Ownership of lands to be inundated
Must inundated lands be purhased or will an easement be granted

Freeboard of non-overflow parts of dam above impounded water elevation ft.
Type of foundation soil at site
Kind of soil available for borrow
Remarks

If plans have been prepared a complete sot, including inundrted land data,
must be submitted with this form.
If plans have not been prepared submit complete survey int'ormation,topoEra-
phic,map,prof lie and suggested structure as called for on the reverse of
this form.
Estimated cost of inu.dated 1ands. _Estimated cost of dams
Field work by Recoiiended

Date Chief of Data

Rec aended Approved.
State rr Forest Date Regona1 Forester Date

Officer
Approved.

SIJB!AIT THREE COPIES OF THIS FORM State Conservation Dept. Dato

Note - rai elevations marked with a must be on the some dati.

P'oject No.
( To be assiRned by R01

Forest Unit State

Is spiliway to be in or around dma °Crest elevation width ft.
Hc will impounded waters be released



INSTRUCTIONS FOR SURVEY AiD MAP

1. Survey - (a) If availa'ole use Government bench mark; otherwise set a
bench mark at convenient point at dma site and asstae elevation of 100.0 ft.
Refer all elevations to datt used.

(b) Run Abney level profiles across stream or lake along:
the center line of the deni
parallel to (1) and 290 ft. do.nstroeni
parallel to (i) and 200 ft. upstream. Extend profiles well
beyond both ends of dam.

(c) Ascertain the present, normal and ordinary high water elevations at
dam site

(d) Locate outline of present stream or lake within area to be inundated,
Locate outlino of water at proposed pond level.

(e) Tie one point on. survey to nearest legal subdivision corner
(f) Dig or make soil auger test holes near each bank of stream or lake on

center line of darn and 50 ft. each side. Lso make test holes near
each end of the dam.

II. Map - On a shoot of crss section tracing paper plot the following:
Profile: On a scale of 1" equals 10? plot profile I-b-I and show ex-

isting and proposed water elevations.
Topographic Site Map: On a scale of 1" equals 40' plot a topographic

map of area includd boLen profiles I-b-2-and I-b-3 showing contours at
a lt or Z interval, all torographic features and the position of tho bench
mark and each tost hole.

Test Hole Logs On a vertical scale of 1" equals 10' plot a graphic log
of each test hole showing elevation of ground at ton of hole and soil
classification at various levels.

Project Map: On a scale of 1" equals lOOT piolm a map showing present
wat&rredge, proposed water edge, property lines, legal Elthc.iision lines,
omnorship of land, location of dma, cover typos, etc.
III. Suggested Structure (a) Show typical cross suetiin, do-nstrearn ele-
vation, spiliway, etc., of dam suggested. Use a convenient scale and show
all water levels in proper position.

Additional Remarks
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UPLAND GAME

-17 6-

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

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, pnna-bed grouse, sharptailed grouse, pheasants, wild
turkey, woodcock, rabbits, hares and squirrels.

Factors in Animal Prcductivity

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 " biotic potential". The opposing forces which are con-
stantly working to reduce the numbers of animals are knovm as the "re-
sistance of the environmnen-b". The factors included under biotic po-
tential include the number of primary oocvtes produced by a female,
capacity of a female to nourish the young or incubate eggs etc. Some
of the factors of envirownental resistance are: adverse weather, lack
of foods, predatory animal activities etc.
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THE YIHITE-TAILED DEER

The white-tailed deer is without question our most important

big game animal. Deer have probably been present in this par-b of
North inerica long before its discovery or settlement, but it is
believed by many that logging operations and the partial clearing
of the land has increased 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 -bakes 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. In Feneral, then, it should be the objective
of the Forest Service to maintain one 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 doer per year.

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

The management of doer involves a serbs of operations and
the collection of data for:

Establishment of Refuges for Dear
Corrolation of Timber ]anagcment Activities in Relation
to Deer
The Deer Census
Utilization of Doer
Deer Mortality
Analysis of Door rind Moose Wintering Yards to Determine
the Condition of the Browse Plants
Deer Yard Conditions
Miscellaneous Management Practices on Rctocking.
Culling of the Herd, Diseases, Supplementary Feeding,

Deer Study Areas

In order that observations may be made in a systámatic manner,
an area of approx'mtely tnirty-six sections should be design'ted as
a dee study area. This sample sheuld contain sampios of all of tre
forest types found in th-tt particular forest

Aldo Loopold - "Grime Management, 1933."
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I. ES BLISfflNT OF RWUGES FOR DFR

Pennsylvania has developed a system of refuges which has
helped to increase their deer kill from 200 legal bucks taken in
1907 to 22,822 legal bucks taken in l29. It seems logical, than,
to use the experience of this state as a basis for deer refuges
on the National Forests. It is believed that refuges of four to
eight sections are approximately correct if conditions of water,
forage and wintering grounds arc to be found on this sise of area.
Does will go approximately two miles for water during the fawning
period but should not be roquirod to go farther than this. Like-
wise whore snow conditions are such that door are forced to yard
during the winter period (snow from 24 to 48 inches deep) a con-
siderable area of suitablo yarding territory should be included in
the refuge. (See winter yarding grounds as described under faly..
sis of Doer and Moose YIintering Yards.")

It is belie-red that one refuge for each 144 square miles nr
four townships is about right for door. This, of course, will
depend uoon the demand for hunting and the presence of natural
refuge areas. There the lack of roads make large areas back from
roads inaccessible to hunters, er whore other typos of refuges
are present, it will not be nocessaiy to establish new refuges on
the National Forests.

For additional information, see the part of the Manual on
"Refuges for liildlifo".
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2. CORRELATION OF Ti BER IkNAGEPNT ACTIVITIES IN

RELATION TO DEER

Note - In applying the following procedures the Forest Officer
should constantly keep in mind, that an animal is like a plant in that
certain conditions must be present if it is to develop end reproduco.
All of the daily requirements of en animal must be found within its daily
cruising radius which is approxiinatclytwo miles. Those requirements
include a combination of adequate food, water, cover, bedding grounds and
openings. If any of tho conditions necessary for producing deer are lack-
ing the area will be less productive than if all requirements woro fully
met.

In the past lumbering operations end firehavo combined to keep
sufficient openings in the forest to allow for an abundant growth of
shrubs end ground cover. As lurgo areas aro now being planted to conifers
end methods of fire prevcntio and suppression are improved it is believed
that deer and other wildlife will ultimately dec'oaso unless definite plans
are developed with the requirements of doer end other animals in mind.
Openings

Openings in the forest serve many purposos as yet not understood by
man. It is known, however, that areas which contain no openings are not
productive of high populations of animal life. Such openings. need not be
large or regular in shape to be effective. Openings of one-half to two
acres are sufficient to sat5sfy the needs of deer if enough are scattered
through the area. For optimim production of deer it is thought at least
ten percent of the area should be open. Abandoned farms end old fields
may fill this need for openings and some of those open spaces should be
left unplanted, particularly if seeded to domestic grasses or legumes.
Roads, trails and fire lanes all help to moot the needs for openings, but
the benefits from these are somewhat neutralized by making it easier for
both poachers end legal hunters to shoot deer. Old log landings and or-
chards are particularly desirable as openings if they contain clover or
scattering apple trees, both clover end applci being particularly dosirable
as food for deer. Openings which havo a southern exposuro will produce
food earlier in the spring than north slopes. Vhere denuded areas are being
pantcd some openings should be left on each section; where a 100% catäh
iS obtained in planting it will probably be necessary to clear out for
the purpose of making openings. Stands of hardwood which are being under-
planted should not be planted solidly and. areas which have a poor planting
c1-nec should be left free from undorplanting, as in the future it will
probably be necessary to remove sonic of the loss valuable native trees
to provide openings as the coniferous undorplantings close in. Hardwoods
which have a low commercial value end ar not undorpli,nted will furnjh
some for-tgo during the tiiro of te year th'tt tl'e ground cover is not
avail ablo.

Location of Openings

Probably sufficient openings will result if ple:nting failures arc
not replanted but where the question of position of openings is involved
the following rules should hü followed:
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rt South and east slopes preferred.
b.. Openings near watering places.

Openings protected by good surrounding cover
away from all traveled roads except where
game is being used as a tourist attraction.

ci.. Openings containing clover, strawberries,
raspberries and those adjoining oak or beech trees.

Providing for a Continuous Supply of Food Plants.

The production of food plants can be encouraged by the
cutting of groups of trocs so as to leave open spaces in the forest.
Cutting sould be done in accordance with accepted silvorcultural
specification systems .s far as possible. In deer wintering srnmps
whore food for deer is short, the cutting should be made during
the winter and spring when the snow is deep and the deer are in need
of supplementary food. Species which are of little timber value
but of high food value for deer feed can be removed in this way
and will servo the triple purpose of improving the stand, creating
openings and furnishing food for deer during the late winter months.
The limhs should be left on the trees until the deer have used the
leaves and branches for food. Large dead logs and other debris
should be salvaged or piled and burned according to Forest Service
standard instructions. Ash piles in any openings are very desirable
from the standpoint of nutrition as the plants which gror on these
burned places seem to have a high mineral content and arc much
used by docr. The burning of dead material also has the effect
of reducing fire hazards, ws well as releasing vines and shrubs
which are highly desired by game animals.

This plan for improving ground cover by oroating openings
may be worked on a broader scale in door wintering swamps that
have 'been browsed out r are otherwise lacking in ground cover and
reproduction. Hero enough trees should be removed so that ground
cover and shrubs spring up abundantly. Clear cutting in strips
or patches in which one-fourth to one-half of the stand is re-

moved should be followed in marldng for tinibor sales. Demonstrat-
ion areas of one to 5 acres should be treated as outlined at once
where doer wintering swamps are knnvin to be short of food. Such a
cutting will allow for a regeneration of the ground cover and
shrubs and vines which are necessary for a productive door yard.

Other cultural operations with the production of door food
as an objective resolves itself into four phases.

Leaving of trees desirable for deer food.
Coppicing

a. P1 uting of trees, coniaerci"J. and othorise.
4. Plarting of grascs ard logurios.

Gcuan farstLrs ire ro going to tho expense of planting
and fencing small groups of harthad trees in order to make their
ccni'er forests more suitable for gim. Where we no have a 'nied
forest it would soon logical to plan to retain part of the area in
hardwoods suitable for gome niai"tononcc and in others to plant
hardwood. species that are suitable for both genie food and timber
production.
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Trees and shrubs furnish food for wild animals in two ferns.
These are:

Mast or seed products.
Leaves, buds bark and stems.

Those trees which are important for their seed product or
mast include the oak, beech and chestnut. Of this group whit' oak
and beech are now being planted. Where other oaks are already
present, provision should bo made for maintaining at loast 5 of
the area for food purposes. A half acre in every ton should be
sufficient for furnishing feed for a normal population of deer.
Whore old spreading beech trees aro present at least two fruit boar-
ing trees per acro should be left, unless beech of good form and
productiveness arc present. -

Commercial trees important for browse for door include hard
maple, basswood, birches, white cedar and hemlock. Whore plantings
cf those specios are made for doer they should be arranged in small

: groups where the site is suitable, rather than in large blocks.
Cedar can bo used along strectnlB or in wet places and servo the
triple purpose of furnishing shade for streams, emergency food for
deer, while producing a valuablo timber crop. Willow and box elder
qre nan commercial species which mskos excellent food for doer and
noose.

Stand improvements inhordvroods will result in coppiec
sprouts which are valuable as door browse. Basswood is practically
the only tree that will reproduce to corrrneroial sizes from large
stumps however. Aspen will produce suckers that arc valuable for
deer bráwso.

A partial list of trues, shrubs and other plants on which
white-tailed door arc 1own to food in Michigan (Bartlett) and. cn
the Allegheny Forest in Pennsylvania (Ranger Varney) is as follows:

Michigan

Ground Hemlock
Maples
Hemlock
White Cedar
Basswood
Elderberry
Mountain Ash
Juneborry
Birch
Dogwoods
Elm
Beech
Poplar
Oak
Wild Cherry
Ironweod
White Pine
Norwny Pine
Jack Pine
Tamarack
Tag alder
iTillöws

Species not given l81-

Pennsylvania (Allegheny)

Mountain Ash
Viburnum
Browse°
Chestnut
Dockwoed
Devil's Club
Elderberry
Apple
Bracken Fern
Fire Cherry
Poko Wood
Serviao Berry
Shrubs sp.°
Witch Hazel
White Oak
This tb
Huckleberry
Eickoy
Rod Maple
Red Oak
Goosoborry-
Sumac
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Pennsylvania ( Allegheny)
(Continued)

Sassafras
White Pine
Plantain
Misc. Weeds
Willow
Birch
Black Cherry
Grass
Red Bush
Blackberry
Hemlock
L. T. Aspen
Sugar Maple
Sedge Grass
Aspen
'.Thite Ash

Beech.

The value of different natural foods has been indicated by
an experiment carried on at Wilisboro, New York.° John.B. Burnhan,
Koort Burhhom and Bob Dorrovi tested out different foods on deer in
inelosures. The results 'were as follows:

1hite Cedar)
Yellow Birch)

Balsam Browse

are
Alsike Clover
'Thitc Thetch Clover

Crimson Clover
Alfalfa - Hardigan and Grimm variety
Hrbin Lespecieza

By J. Victor 'skiff, Lick5ig Starvation in "Field and. Streams"
December 1934.
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Even better than alfalfa hav.

After first week deer lost weight
and nearly starved to death before
diet was changed.

Hemlock

Pin o

Spruce Lost weight; of little alue as
food

Plants 'which can be planted in open spaces or along fire lanes

Good.

Lost weight; of little value as
food.

Beaver - Ieadow Hay le ar V starved to death before
diet was changed.

Kind of food tried Effect on Deer
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Yellow trefoil (Modicago lupulina)
1ild lupine
Flat Pea (Lathyrus silvoi-tris var. wegnuri)

The first five seeds listed can be obtained from. any re-
liable seed source-. At present en attempt is being made to dis-
cover a source of seed of yellow trefoil, wild lupine end flat
pea.

The seed of yellow trefoil may be difficult to obtain ex-
cept through other seeds in which the trefoil is a contomination.
Seed analysts at the state capitol of each state, or the botany
departments of the state agricultural colleges may be able to
furnish this seed. Korean Lespedoza can be used in the Southern
Forests of Region Nina, and will give a ground cover that will
hold the soil as well as furnish forage for door and other game.

In selecting tho:bove species forest officers should be
ruled partly by what is indigenous to the region. The plants
which are not nativo to the region should be tried out experiment-
ally on carefully marked plots along road banks or on fire lanes
to determine their suitabil3.ty to the soil end to climate condit-
i oils.

Seeding of those species should be made either early in
the spring with a nurse crop such as oats or barley or sowed
during the sunnier after the first reins in August. 1here legumes
arc planted with a nurse crop the nurse crop should be cutbefore
it begins to head out, as if it is allowed to head it takes large
quantities of moisture from the soil. rhore snow covers the ground
before the ground frozes legumes will probably grow readily with-
out freezinf cut.,

Alfalfa requires a soil that is either neutral or slightly
alkaline. Ythore it is to be grown on en acid scil, ground lime-
stone should be added to the soil several weeks -before time to
seed the alfalfa.

All of the forage plants should be sooded on a well packed
soil end raked in lightly, being careful not to cover the seeds
deeper then half an inch.

Danger of Attracting Genie to Highways

Main highways aro a hazard to gamno because of the dingcr
from cars end from both logo], and illegal hunting. This hazard will
be neutralized somewhat as the scenic strip along the roadwtys
develops. (See Recreation Handbook )

Food petchos back of those cover strips and airty from the
roads will help to lead the door away from the danger along the roads.

To Provide Cover

Cover is necessary to protect deer as they pass to end fran
their beddar0 grounds to obtain food, water and salt. Lo svrales
vhich provide protection fro"m te wind during the winter i'iy be
mado more effective by placing conifer plantings around the borders
and along the edges of gullies which are used by deer,

arienent of Yarding Grounds for Deer
The extent to which- deer yard secrns to be proportionate
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t the depthof snow that prevails over the winter periods. The yard-
ing characteristic of each herd will need to be made with reference
to snow conditions, timber, type, etc. The yarding areas should be
classifiod Into cedar yards and hardwood yards. The four principal
tree species of each of those types should be indicated on the map.

Forestry practico for the improvement of deer wintering
swamps should. be based on the analysis of the swamp as determined
by form #90 R
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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 degree 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 end ground cover. It is poor management to allow the deer
herd to increase to tho point where more than the annual growth of
forage is consumed. Such a procedure is dangerous both to the forest
and to the doer herd.

Experience of the past year has shown that the use of indices
of various kinds for determining doer populations ore not reliable.
Likewise the differences in physical equipment on different forests
combined with different weather conditions when the various methods
have been used make the results unreliable.

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

1. Total number of doer present classified as to
Adults end
Fawns ( Under one year old.)

2. Sex Ratio

It is obvious that all of the door on even so small an area as
the ranger district con not be counted. The problem then resolves
itself into gotting an accurate count on representative sainple areas
and then computing the total number on the basis of those samples.

The Census Area

If the areas used for ruffed grouse census plots are also
representative for the deer range, thou those iaard plots can be used
for deer drives. At lost four sections should be usôd for each ranger
district. If a larger ssnple can be used for the census it will give
more accurate results. If t- r'ngor district is made up of types of
land with different carrying oap"cities for decr, select samples to
reprcsnt each of t}'cso d fforcnt areas. Do not pick the range whien
is carrying the riost door or that which has the lost. Make the
samples representative of th3 ranger district.

Time of Making the Census

October, proforably the last two vocks of the uaiith, will give
the best results for census work. This time is late enough so that
the leaves are off from the trees and allows both 5drivors" and
ticounterar? a better opportunity to observe the gsw. It is also f'
enough in advance of the hunting season to allow the gone to sottlo
down before the hunting season actually starts. A count at this tirriill the following data:

-185-
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Total number of Deer on the Samrle Area
Sex ratio of Mature Animals (but not favrn.$)

o. The number of Fawns

The fall has been selected because counts at other times have
involved the fol1ang difficulties:

Possible injuryto the Deer due to deep snow
Setes arc hard to distinguish because bucks have shed horns

a. Lack of physical equipment, as snow shoes, and differences
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 rods, 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, areas where roads 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 the borders. The sample need not
ho regular in shape so long as the exact area is known.
Working the Census Aroa

Game drives must be carefully organized evious to the timo the
actual "drive" takes 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 each 1/4 mile,
the lines being run with the use of a compass so as to keep them
parallel. Care must be used not to blaze trees which are of commercial
value. The marking of non-commercial species is permissablo hovever,
provided it is on Federal land. If the drives are to be made on private
land, pormission must be obtained from the o''iners for making the drive
and marking the lines. The marking activity must be performed far
enough in advance of the time of actual driving so that the game will
have tini to settle down before the census takes place.
Organizing the Drive

line of men is formed at int.,rvals of not more th-tn tvo chains.
One chain iitervcls will give bot-ter results if enou;h nen are avail-
able. Eac"t stot rire a driver is to start rust be in-'rced irith a strip
of white clo-c. Th;ro must be a leader at each quarter nile along the
line to keep th non travelling in tue right direction aad to hole. theline straiç nd to keep the 'non at the co'ret space intervals.

- e 1. The i'en on t'o drve line will ned to be given atL-c ri i as to exactly when to staj't tue dre Aaole time should
be gi 'on so i eoiT5' Lrn'-e had 'ac to p. c ' place thorisolves
before t}'r c. - tarts. A constant c'he& i-st e' by conversation
betrecn the 'Jriveis" and tne foremen in t.ric dvo l.ne, so that the
lane is kept straight and each driver kept 't the prrper dastanco fromevery other drrvcr. The marc noisy the d.rior can be, the more animals
will be- forced across the counting lines.
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Each 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

rary 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 desi.gnated as "oounter&' will take their position at
viously marked stations on three sides of the census area. These situat-
ions v-ill be olose enough together so that a counter can see all of the
open space beLeen hi'aelf and the counter next to him and so he will
have to look in only ons direction. The 'counters" should be warned to
keep their position until the "drive" has passed them at leist a half
mile. They must be absolutely quiet and observe constantly the terri-
tory beLen himself and the next counter. There should be a reliable
loader in ch-trge of each half mile of road on which the counting is
done The counter slips should be collocted by the foreman in charge
of each part of the line.

-137-
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a

b

C

d.

e

g

This form will replace the
d.ue on Movombor 10.

1-2 miles
Drivers

Jv 'V

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

Smriary of Fall Deer CenSUS
Fish end Genie Form 183 R-9
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EXPLA1AT ION

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. Colunms10
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 list the various sample areas by ranger districts when
reporting to the Regional Office. Coltm 25 is a very important
figure and must be based on the fall census. Do not attempt to
manipulate this figure. Base it on the deer drive. Cohmn 26 will
be calculated onthe basis of the number of deer per section as
found in colmin 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
kcrc-Milcs-otc

Labor

-Cost Dcta-
Esta.rtato Accomplishront

Material Total Labor Morjal Total

On back of each data Sheet.
-190-
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4, UTILIZATION OF DEER

Utilization is the purpose of production. In the case of
deer this utilization has twoforms; one, a game animal to be
harvested by hunting and, two, a resource that is attractive 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 officers' 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 seen
tiong the roads, that the deer population has reached a point where
the nnbers of. deer may be a menace to the forest cover.

Cooperative Hunting in the National Forests

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

The presence of large numbers of work camps and forost work-
ers in the National Forest increases the danger of accidents during
the hunting season. Because of this increased danger the Forest
Service must take evoy precaution to protect forest workers dur-
ing the hunting season.

The purposes of cooperative hunting in the National Forests
are:

To protect Forest workers frora accidents during the hunt-
ing season.
To guard against the increased fire hazard because of many
hunters in the forests.

To gather infermation on the number of doer and bear taken
by hunting.

Protection of Work Camps and Forest 7orkors

It is believed that if the proper thought and roparation is
made no hunting accidents to workers in tho forests need take place.
The responsibility of taking these precautions rests with the men in
charge of camps and responsible for orgazLizing work crows.

In order to take the proper procutions the following action
should be taken:

e Work personnel should be lectured by appropriate c'ficcrs
in camp on. the dangers present during the hunting season
and the proper precautions to take to prevent accidents
during this time.

-191-



b. Signs should be poted not less than a mile from each
camp on all roads leaning into such camps. These signs

should follow the specifications found on the next page.

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.

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.

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

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
of the forest. If there is no snow and the weather has been dry the
danger from. fire will be greatly increased bec.use of the hunters in
the woods. -

Number of Deer and Beqr Taken by Hunting

It is very dosirable that the Forest Service know the ntmiber
of huuters 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 accomplished by
placing checking stations on all main roads that enter the forest,
and by notifying residonts within the forests of the manner in
which camps 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 chocks are not in connection with
law enforcement.

The Checking Stations

The purpose of the checking stations are to warn hunters of
the danger àf shooting forest workers and to determine the numbers
of hunters and the number of deer and bears shot in the National
Fore sta.

A checking station should consist of men stationed along the
road just outside the boundary of the forest The station attedanta
s'ould be on duty long enough before the hUnt-mg season to warn hunt-
ers golng in and to be kept oi duty until all hunters are out of the
fcrest. Checiring stations should operate on a twenty-four hour basis
where possible. -192-
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igns as specified below should be placea 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

Wood sign
(See sign
manual)

(tj

Yellow
cardboard

Yellow
oardboar
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The attendant at each chocking station should be selected
for his ability to got along vrell with the public, and his know-
ledge of local conditions. Each should be instructed tobe as
helpful as possible to hunters in giving road directions, locat-
ion of CCC camps, game conditions, etc. A map of the forest
should be posted at the station for handy reference, The chock-
ing station man should be warned not to detain hunters longer
than necessary and to be tactful with those who try to start
argimients.

Each checking station should be given a rnmiber, as Huron 1,
etc.

Tha duties of each checking statiOn are as follows:

Hunters Going In. -

Ask hunters if they are hunting within the boundaries
f the National Forests, If they arc hunting with-
in the National Forest, place a small green sticker
on the windshield.
Vlarn hunters of the presence of men working in the
woOds and of the location of CCC camps.

a. Tell then how the location of camps and work crews
are indicated.

Hunters Coming Out -

The purpose of chocking stations for hunters coming
out is to determine the hunting pressure on the
Forests and the niriber of deer and boar taken during
the open season. The station attendant should have
the tabulation sheet so that the material can be
obtained rapidly and with the lcast possible loss
of time.

Plans for placing of checking stations and station
attendants should be worked out carefully before
the hunting season begs. The attendant should be
provided with a board or tateni holder with form
# 91 R-9, so hunters arc detained as little as
possible.
Huntars should be asked for only the inCormatien
that is not in evidence, such as resid3uco, days
hted and the killing of ccrnv door. The camp deer
should be recorded only for the man who shot It.
H.rntcrs should be asked their opinen on the increase
or decrease of door.
Hunters who go thru trio Forests with deer token from.
territory other than Ilationa]. Forest area, should be
tagged with a snail rod sticor on their rzi'idshjold as
they enter the forest. Hunters, in cars so tagod should
not be listed by the 'chocking out stations. .s far
as possible, locate on a 'iap the place where och deer
was killed. The nunber of doad doer seen by htm±crs
should be listed,
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Unit
cres-Miles -etc. stiniate Ace mpiishm-nt

st Dati-

Labor Material Tobal Labor IIatura1 Total

On back of each liata Shoot
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-Cost Data-
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5. DE]R MORTALITY

The deer population is depleted from a number of causes other
than hunters. These losses may be just as detrirnental in reducing
the breeding stock as is hunting, and should be carefully watched
by the Forest Officer for the purpose of reducing them wherever
possible. All dead or dying deer found by Forest workers in the
woods should be recorded on a map and reported to the Ranger and
Supervisor, so that a competent man may make an examination of the
annal or carcass to determine the cause of death.

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

Obsefver, date, location, sex, general condition of animal,
as condition of flesh, hair and lesions on any pirt of th body,
whether partly eatan by carnivors, end any signs which might indicaie
the cause of death. The examination should also include osiio;
of woinids, condition of nostrils and mouth, stoun:ch, inteatinos,
lungs, heart, liver and genital organs. Pregnant females should be
examined to determine the condition of development and nabor of
young.

External and internal parasites, or parts found to be abnormal,
should bo examined and properly labeled. Parasites and pathological
materials should be sent to the agoncios indicated under "Collection
and Preservation of Plant, Amimal and Pathological Materials.t' A
copy of the report should be sent with the material to be iduntifiod
or diagnosed.

Door Mortality may be classified as follows:

Mortality of wounded deer loft in the woods follodng
the hunting season.
Mortality due to predatory aninals.
Mortality duo to other causee, as starvation,
disraso, etc.

The following discussion takes up the causes of each class
of loss under separto headings:

Mortality Due to Wounded Deer Left
in the oods ioliowin the huntj

It is obvious that r"any deer of all ages and of both ses
are woueç daring he hunting sei.son. Carelessness in istini iSli_
ing botvieon the sexes, combined with poor shootan, are resronsle
for most of these losses. Some of these losses can be eli-anted
by the educacion of the public os to ho'r to hunt. Foresters eon
accomplish a great deal by Publc elations work in the education of
the hunting public through tne use of news articles, public addresses
and personal contact. ?o following item, taken from the back pace
of the Digest of Gene Laws for Michigan, 1933-34, was designed for
this purpose:
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"DonTt Leave a Cripple"

" Thehoar'aroa is the shaded section, between
the forelegs, to the roar of the shoulder joint. Note

that the latter is well foiard of the line of the
forelegs. A low shot that is placed behind the shoulder
will strike the heart areao However, the shoulder joint
is very often confused with the elbow, which is located
at the junction of the foreleg and the body. All shots
should be placed forward of the elbow - not behind it.

The above is reprinted from "Whitetailed Doer"
by Vfillicn Monypeny Ne som. (Published by CIs. Scribnor's
Sons, 597 - 5th. tvenue, 1er York, Crty.) Copyrighted 1926."

The losses de to shot wounds should be c"refully checked on
sample areas consisting of not less tian one, or more than two sect-
ions to a ranger district. Those samples should be e1'ecl ed not lter
then ten days folloing the hunting season by non crossing the area,
and close enough together so th2t all inte' ven'ng ground can be seen.
These cI'ectcs should be carefully organized and the men instructed
to look under evergreen, trees end in othcr sheltered place;,

The samples should be located in eroas which were most heav-
ily hunted, iid should include the forest typos in which deer seek
shelter when disturbed. The results should be recorded as follows:

-200-
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Loss of Deer Duo to Wounds Received
Durin the trnting Sorson

Date

T

Acres Surveyed

Section

Report dead. and wounded deer found by Forest worko but
outside area chocked.
Under unsuitable weather conditions, such as heavy snow

following irunodiately after the hunting season, the above method
will not be effective end should. not be put into operation.

Mortality Due to Preatcry Antmals

Winter mortality of deer by predators will vary with the
density of the predatory population, the density of the deer
population and the ability of the deer to escape, depending o.
their physical condition and the snow conditions of the range, etc.
In the Lake States, it is believed that tuber wolves and feral dogs
are the principal predators of deer. Elioination of dogs, which are
imorn to be driving deer, should be accomplished according to law
and in cooperation with the local Conservation Office.

Dead doer, reported by Forest rorkers, should be inspected
by a competent man to deterraine the cause of death, if possible.
Only niiirnals that show- unmistni:able signs of being killed. by pre-
dators should be recorded as dying frora this causo Many deer which
die of starvation naj be par±l, eaten by carnivors, but these anin-
als are not the priioary causo of dcth and should noL be chered ath
the kill. The dead deer should be carefully watcicd for when the
soraple plots are being run for deter-uning the spring brodng stock.
See " Determination, of Breeding Stock."

Mortality Due to Other Causes, Including
$tarvation, Diseaco and. ecidents.

Starvation is directly or indirectly responsible for nuch
f the winter loss of door0 equeatly doer yards are so cioseiy

brc'sed that fawn and yearlings arc riot able to roach the food and

Bucks Does Favms 4 Dad Doer
cros per___Intensity if Hunting

ffeavy Meditun Light

:

I

I

2
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may die from starvation or indirectly from diseases as secondary
causes when the animals? vitality is low, due to poor quality or
insufficient food. A careful check should be made to determine
if losses are occurring from starvation, and if such is the cane,
measures should be taken to correct it. See "Correlation of Timber
Management Activities in Relation to Deer."

Diseases of Deer

By Dr. E. C. O'Roke, School of Forestrr 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 relationship to the transmission of
diseases to animals.

Internal parasites - Nose bots. These thickbodied white
'tgrubs", studded with brown dots that feel like sandpaper are
coimnonly found in the inner 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 laiown to infest deer:ia Cephenomia.

Lungworzns - Adult lungwormz are as large around as a linen
thread or small arapping cord and are up to btvo inches long. They
are found in the lower branches of the bronchial tubes. In order
to make an examination, for lungworxns, one must cut the bronbh±al
tubes and their branches open with fine scissors and search dili-
gently-. There 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 activo
several days after the death of their host. At least two genera of
lungworms, Dictyocaulus and Protostrongylus are known from deer
in the Lake States Region.

Tapeworm Cysts - Pearly-white,'liquid-filled bladders up to
an inch in diameter may be found attached to the liver or among
the visceral organs. These are larval tapewornis, the adults of
which are found in carnivorous niaimnds.

Liver flukes - Thick, leaf-shaped flat worms of the genus
Fasciola, ranging up to an inch in length, may be found in tne
livers of deer. 1ihen such worms occur in large nunbers in the
liver of sheep they produce a disease knotin as liver rot. Inf or-
matin is needed as to whether such parasites are pathogenic hen
found in. deer.

Other parasitic worms
tapeviorins are found iii deer.

the findin.g of their eggs an
the intestinal tracts of the
have very little iiormation
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- Several kinds of round worms and
Evidence of ieir presence may be in
fresh feces or the aatu1 worms in

iiial upon. ma'5*g an autopsy. We
as to their pathogenieity.
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Infectious diseases - Pneumonia. Fatalities in late
Winter or spring are often due to pneumonia. The lungs of door
that have died from pneumonia are dark in color, filled with liq-
uid and have a liver-like consistency. Pneumonia is probably
secondary, following unfavorable circumstances for the well being
of the animal. A coranon speculation is that lungworms are the
pro-disposing cause of the disease. Records and data are needed

in order to test this assumption.

Sore mouth. vhen sores arc found in the animal?s mouth it
is believed that the infeôtion is acquired through lesions caused
by too coarse food 'r food unsuited to tho animal's needs.
Actinonyces necrcphorus has been isolated from doer suffering from
sore mouth. This disease may be fatal.

Foot and mouth disease. This serious Infectious disease of
live stock has boon bioun to occur in muld deer in California whore
it was eradicated by empicying drastic measures. This is a problem
for the skilled veterinarian, and should the disease be suspected,
it should be reported to the state veterinarian iirmicdiatelyo There
is said to be no foot and mouth disease in the United States at
present.

Warts. Black sl warts which may become broken open and
infected have boon reported from both deer end moose. They- are

readily recognized0 Little is knoun of their pathogenicity.

Winter losses - IThen the deaths ef large numbers of animals
occur in late uintr or spring, we refer to them as winter losses.
Such losses may be due to several causes. Insufficient or unsuit-
able food or both are perhaps the maincauses of loss. The actual
cause of death, however, may be secondary, such as disease or parasit-
isni which would not cause death provided conditions for existonco
were otherwise favorable.

If the losses occur in aged or decrepit individuals, it is
possible that they constitute natural deaths; if the favns in par-
ticular suffer, it would appear that over-population and competit-
ion for foot are the basis of loss.

Serious study of winter lasses made as soon. as possible
after the animal has died. will yield -aLuable information and clear
up points that at present are speculative.

000000

The total deaths on each forest area should be sunincrized
and tabulated. Vhore the sampling method is used the total for
the Forest should be calculated on tius basis. Othorwiso actual

losses should be used. The tabulation should be as follows:
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Total Mortality for Forest

Date

2O4

Removal ef Diseased or Crippled Deer

Lame doer or those that show signs of being diseased or crip-
pled should be removed from the range. Such deer should be removed
only after consultation with and in, coeperation with the Sate Cons-
ervation. officers, Such Departments of Coniservation,in cooperation
with State Universities, are equipped to rnnko a thorough examination
of animals to be removed. A report of the post mortem of such aniin-
als should be requested from the State and a copy of this report
sent to the Regional Office.

Hunting
Mortality

Liflied of Wounds)Predatory.
Star-

1vation DiseaseUnknovjn
Cause

Total

:Bucks

:Does
:

:

:Fav'ns

:Total

Forest Total Area in Acres
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6. ANALYSIS OF DEER AND MOOSE Y'INTERING YARDS TO
DETERMINE THE CONDITION OF BROWSE PLANTS

High population of doer are desirable to the point where the
range is effociontly utilized and no permanent daiaago tO the forest

cover takes place. The high breeding potential of deer, however,

makes tho balance between suitable populations and numbers that do
permanent damage to the forest cover one of paramount importance.
The examples of destruction of trees and shrubs on the Kaibab
Forest in Arizona end in the forests of Pennsylvania make it necess-
ary to watch this point carefully in any p2.an for managing deer.

In our northern forests where snow conditions force deer to
yard in restricted areas the lack of browse in these areas is one
of the limiting factors in deer production. Illinois and Missouri
vdll probably compare more nearly to Pennsylvania as to weather and
general conditions of variety of plant life and will probably carry
more deer per unit of area. Depth of soil end fertility will also
make some difference in the productivity in terms of deer because
of the more luxuriant growth of ground cover and shrubs on such
soils.

Browse Conditions.

Sample plots for measuring browse intensity and plant damage
should be placed in deer wintering swamps. ° Bartlett (Michigan
Conservatioii Department ) has classified these winter yarding
grounds as follows:

Cedar Yards .- Yards in which cedar is the predominant tree.
Forest Service, type 4 (AcquisitionMonual). -

Hardwoods - Littlo or no conifers, typed as M (Acquisition
Manual).

Plots to determine the condition of browse for deer should be
1/2 chain wide by 2 chains long. The plots should be marked with
stakeaat least four feet high end each sample designated by a
number, so the sane plots can be examined each year. The tine to
examine the plots should be in the fall before yarding of deer be-
gins, and after the leaves drop, and in the spring before the
leves cone 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 needed to sevo deer from strvation,
Thcre these detrnunations crc male before th hunting se'son it
will also help to indic'tto the number o deer t't should be remove
by hunting.

The number of sample plots should vary with the number and.
size of the wintering There should be at lc'st one sample

I. H. Bartlett, Proc. Mich. eademy of Science, 1931.
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plot in each such swamp, and at least Lu sample plots to each 640
acres of contiguous swamp.

Measuromer.ts should be made on form. #90 R-9. The winter
studies must be sent to the Regional Office by November 1, and the
spring sttidios before Juno 1.

A clear understanding of the difference between rabbit
cuttings end acer browsing should be obtained before attempting to
make the survoy. Rabbits clip the stems at an angle of 45 -60
degrees. This angle is characteristic end gives a definite clew if
rabbits have fed on th6 stems. Deer c.d moose have teeth only on
the lower jaw and pinch or pull the stems off. Thus steis browsed
by deer orraooso show as square outs, have a fringed cut, or a pinch-
ed appearance.

Degree of Utilization of Browse

In classifying the degree of utilization of browse, consider
only the current year's grovrth. In tho ease of shrubs use tho
entire bush as the unit instead of individual stems, With trees and
reproduction use the individual stems as a unit. The four classes
of damage to browse plants will be as follows:

1% to 33% - This shows a slight clipping of loaves and
branches and is detected only after careful examination.
34% to 66% - This viillshow as nodiun heavy browsing with
a marked clipping of about half of the new growth on top
of the bush in case of doer damage or the sides or lower
half in case of rabbit damage.
67% to 100% - This will show as a distinct "deer line" up
to 6 to 8 feet in case of deer or moose work or as a
stuntcd.dwarfed appearance of shrubs or young conifers.

Directions for Use of the Browse Tally Sheet

The man making this check shauld become familiar with the
native species or trees and shrubs before making the
iaeasurements.(Sce Shrubs and Herbs Important as Animal
Foods.")in Appendix.
Usc a separate blank form 90 R-9 for deer and rabbit utili
zation for each sample plot. Every unit of browse should
be indicated on each form in one of the four colunns.

a. Indicate the exact location of the sample by measurement
from well established landmarks.
Be sure the boundary of the sample plot is clerly indi-
cated. A string should be run between the aarJring stikes
while the measurement is being taien.

e Indicate each unit by a dot in the colizan which classifies
the degree it has been utilizod. The dot system is as
follows:
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The total nnber of dots on the deer and rabbit sheet
should be equal, but the dgre which each plant is
utilized will be different.

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

Estimate of Damage.

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

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

BOOKS

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 Danage to Forest Trees inPennsylvania - Le Roy Frontz

( Research Circular 3, Deparent of Forests and Waters,
Harrisburg, Pennsylvania, 1930.)

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



C.

Fish & Game
Form #90 R-9

Forest

UTILIZTION .'1D DMZGE OF BRO7SE PLLITTS

Ranger District Date

Location of Plot (Example ) 1 ch.
West -4 oh. south of N. E. sec-
tion corner of S.W. 1/4 of Sec-
tion 26.

( This form is to be used for both
doer and rabbit utilization of
browse. Use no sheet for deer
and one for rabbit, °Indicate
which shoot is used for each.
Use sheets for both doer and
rabbit for each sample studied.)

W

°For

Der ( cross our one)
Rabbit

B

-203 *

Plants not
utilized

1-33
Uti1izedized.

Util-
34-66%67%-l00%Leavos-L

Util-
ized

Prt Used

Buds - B
Stcms -S

Maple, Sugr.r
Maple, Silver
Mle Striped
:le, Mountain
Maple, Red
Basswood
Mountain Ash
Birch, Yellow
Birch; Vlhito

Birch, Sp.
Beech
Black Locust
Elm
Hickories
Oak, White
Oak Red
Oak Scarlot
Oak, Chestnut
Willows
Aspen Quaking
Aspen,
LargO-toothed

Poplar, Tulip

T R Observer

N

I

S
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Flants- not
Utilized

l-33
Utilized

-36°

zed

,i

z'.

Part Used;
Leaves-L
Buds -B
Stems .S

:Cherir, Wild Black
:Chorry, Choke
:American Hornbeaxa
:Hop Horubeem
:Sas3afras
:Ash, Black
:Ash, IThite
:Butternut
:Black Walnut
:Pine, White
:Pine, Red
:Pirie, Jack
sSpruce, Thite
:Srruce, iiorray
:Codar, White
:Balsa!a, Fir
:Tarnarack
:Eernlock
:Th';'-thorne
:Dogwood, Panicled
:Doga-ood, Red Osier
:Dowood, Flowering
Hazelnut
itch Hazel

:Wild Crabapple
homeysuckle
PJicddendrc'n
Mountajn Laurel
heep Laurel

Wild Goeseborry
:Wild Currant
liuckleberry
Elderberry
Sweetj'ern
3umac, Poisc,n
Siac, Staghorn
Itapberry
3lackberry
Servjce Berry
Cranberry, Highbus
Tag Alder
Virginia Cr3eper

Labrador Tea
Barberry
earberry
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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-

-210-

ence for both deer and rabbits.

Preferred by Deer Preferred by Rabbit

1

2 2

3 3

.4 4
5

6 6

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
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7' DEER YLRi MANAGEMENT

Little is as to the why, when and wherefore of the
yarding characteristics of deer. It is apparent that wind has
less sweep in a cedar or hardwood swamp than it has on the high-
lends. It also appears that browse materials are more available
in the swamps than in the uplands during the winter time. It is

own that deer yard in greater concentrat:ons with snow four feet
or more deep than when snow is three feet or less in depth.

In order to determine the yarding activitic of the deer
herds in relation to snow conditions and to bettor manage the
deer, it will be necessary to keep a eloo chock on the following
points:

Depth of Snow from January to April
Time and Place of Yarding
Reconmended Activities for Preventing Door from
Starving

Depth of Snow

The depth of snow will be deoxnined by placing a snow
marker or stake at th corner of each browse study plot. The
stako will be of sawed material 2" X 2", eight feet long and
marked with black marks at one inch intervals, beginning with
the zero mark eighteen inches from the bottom of the stake and
extending to within one half foot from the ±op,numbond at oh
1" interval. The zero mark will be at the ground level when
the stake is placed in position. Paint the top one half foot
of the stake red so that it will be easy to find when the snort
is present. These stakes should be visitcd each 30 days begin-
ning with January 15 and ending April 15, and the snow depth
recorded to the nearest inch.

Tio arid Place of Yarding

As the snow depths are recorded, a close chock should
als be made on the location end concentration of the deer in
the yards as well as the physical condition of any deer seen.
The cctcnt of the winter yards will ic marked on a map end thc
estimated concentrations given as follows:

Light Concontrations - Less than 50 Doer per Section
Mdizt Conoortrations- Bct-ooi 50 and 150 Doer nr Soc
Ho-vy Concentrations - Over 150 Deer per Sction

Those figures will not be used as consus figure
may vary froii 100% to 2CO3 in correc
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Reconmiended Activities for Preventing Doer from Starving

Doer sometimes concentrate in restricted swcnp areas where
tho browse is scanty or a variety of browse plants is lacking.
In such swamps the herd is likely to got into bad physical condition
in a short time, particularly if snow conditions are such that the
deer are no-h ablo to move around freely. Under such conditions
artificial feeding at once suggests itself. This remedy is very
expensive and is likely to be limited because of the physical
difficulty in purchasing and moving large quantities of forage.

Trio types of supplementary foods have been tried in pre-
venting deer from starving in New York0. They are:

Storing and Distributing Baled Hay in Doer Swamps
Feeding of Concentrates in Deer Swamps

Storing of Baled Hay
The Forest Service has no authority to expend funds for hay

for deer preservation. It can however, furnish tranaportation end
labor to transport and provide storage place for hay, provided the
feed is furmished by the State Conservation Department or by Ser-
vice clubs such as Izaak Walton Leagues etc. Where deer swamps
are badly browsed out and deer have been laiown to starve on previous
winters, it would be well to provide caches of alfalfa or clover
hay during the fall so that this feed could be distributed when snow
conditions prevent the use of natural food.
Placing of Concontrat in Doer Swrips

A product has been developed in New York which consists of
concentrated feed formed into a cake ith lasses and inclosed in
a sealed tin. This tin of food is fastened in place on trees at a
time when the swamps arc accessible and the covering tin is stripped
off by a men on snow shoes when the deer are in need of supplerrunental
feed.

his method of feeding is subject to the sane restrictions
as hay as far as the Forest Service is concerned. This method is
worthy of trial however if funds can be made available thru service
clubs or conservation groups. The egional Office will furisnthe
reference as to where such concontratz can be purchased if funds
are made available as doscribed above.
Making Food Available

The feeding of large numbers of deer is a task of large pro-
portions and it is likely that the more dear can be saved by riakiag
available browse material thru silvicultural oporetions than by
any other method. Trees such as ccd'tr and hemlock can be tri'ied,
thus makwg ho twigs and foliage availc'blc for deer food end at the

° "Food Preferences end Requirements of' the White-Tailed Deer
In New York State.
By L. A. Maynard, - - Pobort Darror

Gardinor Bmip - 3. C. Woodward
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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 swcirip to a part where food
is more abundant or more available. The deer vrill follow such
operations and may be led to spread out more npd thus relieve the
condition of food shortage on part of the area.

The methods sug2'ested above are emergency operations and
steps should be taken to remedy the primary cause of such emer-
gencies. Either there are too many deer on the area, or the swcnps
are not in the proper condition to carry the rnmibor of deer present.
Under these conditions recomnendations should be made to remove
part of the herd by hunting and efforts also should be made to
improve the productivity of the deer swamps. See "Correlation
of Timber Management in Relation to Deer."
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8. MISCELLANEOUS MANAGEMENT PROCEDURES

A nber of miscellaneous procedures have a specific bear-

%ng on the mnragenient of deer. Some of these are:

Restocking
Daily and seasonal movements
The time of rutting, time and nber of fawns dropped,
barren does, the ntmiber of yearlings in the spring and.
the time that males drop their horns.
Supplementary feeding.

Restocking.

As yet no inexpensive method has been found to transfer doer

from range that is too heavily stocked to areas that are thinly

stocked or lack deer entirely. where some areas are overstocked
ath deer can be spared for restocking of other barren areas, trap-
ping is a practical way of transferring them. Deer can be led

into a trap by scattering hay from a yardling area into an en-
closure.

STEPHENSON TYPE DEER TRAP
Michigan Conservation Deparnent
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Where the transfer of.deor appears to be necessary, the Reg-
ional Office should be consulted. The State Conservation Depart-
ment and local conservatiOn office should also be advised of such
contemplated action. Detailed directions will be found in the
appendix.

Daily cd Seasonal Movement.

Intelligent management of deer depends somevrhat on knowing
the general movements of deer during the various sotsons of the
year and also knowing the daily and local movements, particularly
the difference between the movements of the sexes.

One of the ways so far devised for gathering information on
the movements of deer is to tag the oars of adult anixjals that are
trapped or fawns that arc caught soon after they arc born in the
spring. Tags needed for this purpose should be requested from the
Regional Office in advance.

Deer may be tagged in the oar about an inch from the under
odgo end one third of the length of the ear out from the side of
the head.

Fawns may be found in wooded areas or on the edges of srempz
at the base of trees or ioar logs, where thee are left b the does
during the day. After they got to 'be a WOOt or ter days old tacy
can be captured only by stealth. On seeing a fawn one .ust walk past
the spot, then dvo so as to taie thorn unaware but care should be
taken not to injure thom or move them from the position rhero t'ov
are found. Those animals con bo tagged in the ear as describod above
A record should be kept of the location, ccx, deto, approxinato age
and a description of the mother doe if she is observed. ( See record
shoot in the appondix.)
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Time of Rutting, Time and Number of Fawns Dropped, Barren Does,
Number of Yearlings in the Spring, Dropping of Horns

Careful observation of tho above activities are important
to a management. Yhoro a "one buck" law is in forco it may be possible
to so unbalance the sexes that the rutting season is prolonged, and
the fawning season extended muoh later than is normal. The result
cf this prolonged rutting season may be favms that are not o]-d

ough to withstand the hardships of the winter. Likewise where
there is a shortage cf mature bucks the use of 5.nature and defect-
ive rmles may result in stock of poor quality and of inferior size.
Obersvationz made in the fall during the rutting season will help
to determine the cause of these effects.

Obcrsvation of the tine oxnis arc dropped in the spring will
help to determine whether the ohorvations made in the fall wore
correct. A careful record should be mado of singles or twins soon,
for it is believed that does will produce one fawn at first fawning,
and may produce twins at later f awnings. Irrespective of the aause
whore twins arc common the herd will inercaso at a much faster
rate than where only one fawn is produced.

Barren does are usually determined by their sleek, fat ap-
pearance during the simor and the fact that no fawns arc soon
with them. Their barren condition may result from disease or
lack of opportunity to breed because of the absence of males.
This results in a deer population much below its potential produc-
ing power.

The first winter is without question the most critical time
of year for deer of loss than a year old, because they may be crowded
away from browse or are not ltrge enoigh to reach it. The mother
doe is able to help them a great deal during this critical period
by breaking ptthvrays in the snow and helping them to obtain food.

The number f yearlings that survivo the winter is highly
iiportant, as it is this class of stock that must fill tho gaps
resulting from huflting and other lossos..It is difficult to do-
tornino the number yearlings that survive except by direct
observation and than some may be confuacd with othcr classes of
stock.

All deer tagged should be marked on a ma
ing sinibols and the number of the tag:

with the follow-

Adult male a o' d

Adult female a d

Yearling y sex d

Fawn f sex d
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Observation of the size of horns, their condition, when they
were dropped, end Other facts relating to age end virility of males
should be observed end recorded. The Forest Officer should learn
the complete life history of the deer in hi forest as soon as pos-

sible, end should so crganize the information, gathered in his unit
that these observations may be rcordec and placed in a ciauLitive
record of the activities on the entire area. A report should be

built up containing the following items:

Forest

Compilation by

2l7

Date

(liote: The gestation period for the Northern whitetailed deer
is a little over 200 days - Setcn '27,p.258 and Newsom '26,p.l42.
Tha length of life of a deer has been deterthnod for at least one
individual 7lestern deer to be 16 years.)

Supplementary Feecing

The feeding of roughage or grain has not proved practical in
hendling large dear herds rhich are spread out over oxtcndd areas
of forest lend. fere otrt feed is needed to s-ve door from star-
'ration it should be furxu.shc'd as described urdor "Corrcl'tion ci
Timber Management Aotivitios in Relation to Door."

Salting of Door- Gormen foresters provide natural rock salt
for their door herds 'tt rogular feeding places in troughs and mred
in soil. Li tie western forests the deer probably got a sufficient

No.
single
Favais

No.
pro.
twins

No.
Barren
Does

Time
Horns
are

Dropped
Begin-
ning Ending Peek

Begin-
ning Ending Peak

I I I
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cxnount of salt from the salt blocks placed for domestic stock. To
date little work has been done in salting of deer inder conditions
as are found in Region Nine and the eastern states.

The National Forest Manual reooniiaends a pound and a half of
salt per head of sheep for the sinor season. This is probably
as nearly right for deer as can be determined. Thon salting for
doer is done, the following principles should be observed.

Place salt in dense cover so as not to expose
door uimecossarily to il gal hunters either while
using the salt or in going to and from the salt lick.
Place the salt away from water so as to utilize good
grazing aroas whieh aro not in close proximity to
water.
Place the salt so the least possible damage will result
to valuable trees and shrubs around the salting
location.

The Bio.ogieal Survey has suggested a method of salting and
controlling nose bats at the sa.ie tine. The salt is placOd in a
silt feeder made of a hollow log in which holes are bored, whore
the deer lick out the salt. Pine tc'r is placod around the holes
so some of the tar is smeared on the nose of deer whon they lick
the salt. Th tar acts as a repellant for the adult bot flies
which lay the eggs in the noso of the door. e Bartlett has tried
asinilcr device for preventing nose bats while salting deer.

a Bartlett - Mich!gan Dept. of Conservation Bullfrtin Decomb2r, 1934
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The danger of attracting and having the salt conssmod by
porcupine instead of doer is always prcs'2nt whore salt is plc.cod
in the forest, Is is suggested that whore log troughs arc used
that they may be suspended by a u-ire at least three foot from the
ground. Salt is also made in the fern of blocks, or in the form
of cylinders with a hole through the cantor. Vthcro the latter is
used for salting they can bo strung on a stick or wire end hung
from a tree about three feet from the ground. This should prove:it

porcupines from consuaing the salt.

It is a practice with hunters to leave any surplus cozip
salt on stzips end logs at the close of the hunting season. Like-
wise, natural salt licks or places where salt is present in the
soil around abondonod building sites are found on many forests.
Such salting places are without question a hazard to doer because
of the ease with which pot hunters nay secure gene around these
1rcations.

One of the mothods suggested above should be triad out en
each ranger districtG Observations should be Llade on the results
obtained, and these results, together with additional suggestions,
included in the annual Fish & Gene Reporto

-2l -
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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 alter
increasing their nanbers to the maxinnmi 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 determine the proper management procedures.

History

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

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

Management Suggestions

- Control of Poaching

Game wurdons 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 Forest Officer on the
Superior and Chippewa Forests should be on the alert to help local
wardens detect these Itsportsment?

Other kills of moose are made by the local settlers and
Indians, bt it is doubtful if +he loss is -r grev-L, s deer
are more nu:irous and easier procured than moose.

Predators

Thr tinbbr roif is the only nafural predator iti' wn&i
the moose must eonteia. Undoubtdly, where deer and rabbits are
scarce, the moose is prayed upon extensively by the wolves, but
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whore door arc plentiful or ythore there ar rabbits, the wolf will
not bother the moose to eny appreciable extent. Wolves'must be
controlled where they beco'ne too numerous, but should. nct be ex-
terminated for the sake of saving a. few sick or veak moose or deer.

Wherever it is felt that wolves are destroying moose and
deer beyond a reasonable limit, Forest officers should send re-
quests for control to the Regional Office, and these requests
will he relayed to the Biological Survey for prompt action. All
requests should be accompanied by a detailed report of the appron-
imate number of wolves, nisuher of kills found and area of concentra-
tion of wolves.

Diseases

The disease associated with the wood tick°as of late
years killed many moose, and according to some investigators,
has been responsible for the great destruction which hs befallen
the herds.

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

Symptoms - Moose attacked by the disease are weak, anemic,
and in many cases decidedly unafraid of sian and will allow men to
approach within several feet of them. Often the head is held to
one side and the cnirals ppear co cc partially blrded Such
moose possess a peculiar tendency to favor a certain locality, end
often rfuse to leaie, or if forced a' by nan quckl rtturn.

Causitive organism - Tone of the investigators of this
malady have been able to isolate a pathogcne from the blood' or
any of the vitals of moose which is capable of being carried end
transmitted by the tick. Some are of the opinion that when large
nurioers of ticks become atta}'ed to on oniisnl hc cc'noincd aetor
of their aetiities are oufieiert to pohce the svmnto"s, becaase
of the toxic effect of their saliva end the infection, of their
bites. There is no doubt th'.t the ticks cause the animals much
pain id suffering, as evid'nced cy the b .ro hairlss patches of
hide where thc aniin'ls iaic "ttempted to rub off the -est

Control of t c disa-so - It is requested t-t t
rocentlj daad reese on the Superiox 01 Chpp a Forests to -
ported by tcicphono to R. Fcnstormach"i, Firan of co1.cri_c
Zoology, uniorst Farms E'e ra1, Minnosot. he tl ii'one
charges may be roversed Furtherreseareh will u:idoubtcdly ex-
plain the canoe, and cerhaps produce a cure or control for the

°Soc 'Discases of Doer," Deer Mortality, 'fiilife andbook
aepermacentor albipictus
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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, dogvrood, alder, mountain ash, pin
cherry, hard maple, bush honeysuel:le, sedges, large-leaved asters,
pondweeds, ground hemlock, water lilies, illownd.mushroonis.
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 5.smnediate fami.ly. Also, he is
monogamous, 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 never in large compact herds. They move about 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. Sane proof has been found that their fear
of man is I tinctiva. mid 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 cleternu.ning nnbers of moose in cert'h
areiz, end also in determzuu.ng the dispersion of herds or the places
where they are found and also whore they are absent.

A method of census which may prove valuable is herewith given

°The Moose of Isle Royale - University of Michigan Press,nn rbor,Mich.
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Travel back and forth over moose-inhabited country at an
elevation of 500' on lines at distances apart which vrill allovr the
observer to see vrell all the intervening ground. The distance
these lines are apart will be governed by the visibility. The

record of the èensus should ascertain the number of moo3e per
forty acres. At least a 400 square mile tract of land should
be covered for the survey, but this area should be cenauscd in
several strips (see drawing below) sothDt the whole Forest area
is covered. The same pattern should be followed each year.

Once an animal or group of animals are located the pilot
should circle the area in order to pick up all individuals in
surrounding territory. The observer should have an accurate map
of the census plot, end when moose are seen he should locate them
on this map; also time of day and timber type in which the moose
arc found. This census method should be attempted aid sugostioiis
made for refinirg and imDrovin i-i-.

3 SI?PS Area

-.223-

Sample Moose Census ap

of an

Entire National Forct

- Travel Rcutcs

oose

- Tinbcr Type

P'S

.

iv AA



G

Fish & Game, R-9

SMALL tJPLAND GfiME

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

Index of Game 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
theclutch.tT

The Clutch

The number of eggs in a clutch varies both as to species and
also with the sane species for different years. The average number
of eggs in a cli.rtoh 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 1y placing a white cloth on a bush near the nest and indicat-
ing its general location from some conspicuous landmark. The nest
and number of eggs in it will be reported to the i:ehrjieicn respons-
ible for wildlife work in each camp. The technician will investigate
the nest not more than five days later to determine vrhether the num-
ber of eggs have changed. Each nest should be checked until it S

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 - 126
of G. Fish end Game Form 128 r 9 and should be reported to the Regional
Office according to the schedule of reports due.
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THE RUF1D 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 sDecies 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 mnny ether 5.inportant facts about
its life history. The steps in determining the nmibers of grouse
at various stages during the year is as follows:

A census of birds just before the hunting season.
Checking the actual birds taken during the hunting season.
Detoxinatjon 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 Silvicultura]. Work and Logging with
Grouse Requirements.

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 be 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 related to disease, possibly tubaremia, while the other is
thoughtto be related to te varying quality of available food which,
in turn, causes the fertility and ntmiber of eggs 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 determine the cause of the cyclic conditions.
It is possible that we may be able to manage the grouse so as to
smooth out this variation in yearly populations. It is logical to
bolicvo that during the years when the poulationG are high, 'more
iras should be shot than during the times of low populations. The
adaption of a varying bag limit or a hunting season of varying
length is something that shoiid be based cm accurate onsus results.
T1s will have to be worked cut in cooperation with the State Con-
seryation bodies that sot the bag linu.ts and the length of the
hunting season,

NAGEI[E!TT PRACTICES

It is obvious that census operations and environmental measure-
xaents will have to be nade on samples of the area involved; tterefore
one or possible two census areas of approximately four sections each
should be sot aside as census areas in each ranger district. In
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selecting the census plots the following items should be kept
in mind

The census areas should be suiectod in typical ruffod
grouse range for the district. Vhero the ranger district
is made up of a mixture of the various cover typos, th
census area should be picked so that all of these, typos
are represented. If all of the typos cannot he repre-
sented in one area then it is possible that two differ-
ent plots will have to bo used.
The areas should be so placed that they arc accessible
by roads and trails. The more easily the area can be
reached by roads, the easier it will be to take the census
and the groator will be the possibility that it will be
hunted over normally.
Marking out the Plots - The census plot or plots should
bo selected before the hunting season. They need not be
entirely Govcrnmcnt-ovjnod land. The boundaries and all
quarter and forty lines in both directions should be
blazed out and the directions marked so that the game man
may follow the lines readily end without confusion. Those
are the census lines. The marking of these plots can
be done by the usc of C.C.C. hoip. The work should be done
with the compass and chain so the location of the lines
vi1] be rcasonably accurate and clear.
Taking a Census - Method developed by R.T.King, University
of Minnesota.

All actual census work should be done by a trained game man.
The entire census should be completed in a relatively short period
of time, with no lapse of time intervening. &'ather permitting, the
work should be carried to completion within five days. In case the
rork i interrupted for more thai' to days, the census should be
started over again. Census operations should not be carried on dur-
ing blizzards, rains or then tao brush is very itt or during high
winds. Snow on the ground does not interfere with census operations
however.

The actual census operation requires the following out of all
the census lines. The censusing consists of walking along all of
the quarter lines and forty lines once, and of covering half of the
boundary lines. No line should be counted if traversed the second
t:ino. If roads follow an boundary or other lines the line ef census
should be offset from. the road. The pattern of tr'vel is not import-
ant except that half of thc boundary must be omitted..

There arc two readily rocognizale color phases of grouse which
will aid in preventing duplications at the corxors where lines inter-
sect. These Lo color phases arc rod tails and gray tails. If a
second grouse is flushed on the intersection of two lines end they are
of different color phases, thou both should be counted. If two
observations of the same color phase arc made, and the two observat-
ions occur within four hours of each other, thou the second should
not be counted.
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5 - Correlation of Silvicultural work and Loggiiig Operations
with Grouse Requirements

Ruffod 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

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 Iwu restrictions limit the area on which correlation of timber
management and grouse management need to be considered.

The intensity of the manngeiuent will depend on the demand for
grouse. hero the demand is high, release cuttings for timber pro-

duction should leave small groups of food plants at intervals of
100 feet.

Species which are desirable for food include:

Mountain Ash
Panicled Dogwoods
Nannyberry
Hawthorn
Black Elderberry
Bjtters'et

The conifer species needed for winter cover can be supDlicd
by the undorplanting of hardwoods with conifers. Here again inter-
sporsng of types should be allowed for, by not underplanting all
of the hardwoods and leavings openias that arc already present.

The slash are& arid the open spaces cnn be cared for by a
modified system of mrIcing for t1or sales. Trees can be rrnrkcd
°Frank C. E&inister, Jr T1Deve1op'ig 'uffod Grouse Arcas.T Tr'nticns
of Twentieth kicriean Gmrie Con,f,r ce, 1934.
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Flowering Dogwood
Viburnum
Highbush Cranberry
Wildgrape
Wild Rose
Virginia Creeper

cover are optimum for grouse production.

Cover Type Composition

30 Spring Iesting Grounds Hardwoods 4-8 inches
in diameter with some
hemlock or spruce.

10 Sunmer Feeding Grounds Slashing

20 Fall'-Fee.ing 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 All year Open lands
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in groups so as to leave openings at irregular intrvals. Log roads
can also be made to provide needed openins. Seec1 trees of hard
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 typo 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 keep a record of all losses whenever they
appear.

Losses from diseases is taken up under "Parasites and Diseaaes
of Upland Game Birds " undor Bobwhite Quail. The proper disposition
of dead birds is described under " Collection and Preservation of
Plant, Animal and Pa hologicaJ. Specimens".
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SMALL GtME CENSUS -FIELD StUET
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( Fill in. the fo1lo'iing on last sheet of each CCflSUS)
Total Acres Censused Av'rae Flushing Distance

Acres per Bird _____ Birds per Cection

(Over)

Forest

Location

Date:

Species

Rangor Dictrict

-

From

T R Section

Defore)Hunting oason
After)Brecdin feason-ObserverTo

-

rate Time
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No.

Color
Phase
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Flushed Distance Cover Type

Stanth.rd

,F. S. Typ
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Form No. Y3,R 9
SMALL GAME HUNTING RECORD SHEET

Spooios

O1server

3arjze the results of alishects for census areas on G. Fish & Genie
Form ill H 9 end return to the Regional Office followlnb the hurtng
season. "See Schedule of reports Due,'

-2l -

Forest Ranger Ditrict

Location T. H. Gccions

Hours hunted Bird shot in

Dtte No.of Hurtor in Census Area Census Area Remarks



Labor Matarial Llatarial Total

-Cost Data-
Estiniato

On back of each Data Shu.
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Birds or Ma2mnals per Section-(Sample) No. of Birds or manixnals by Census
No. of Sections

Actual Hunting Take per Section-(Sampie: Actual Take per Sample
No. of Sections in Sample

Total Hunting Loss per Section - (Sample)
Pre-liunting 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_Ttours of Hunting on Sample
Total No. of Birds or Ma'nmats Killed

on Sample.

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

Total Population of Birds orManmals- Summarize these results to get
total for entire Forest.

tlnit
Acres -Mi1'cs -etc.

Labor

-Cost Data-

Estimate
Material

On back of each Data Sheet
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PThTNATED GROUSE

(Prairie chicken, Square-tail

(Tynipanuchus cupido arnericanus)

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 its body.

This bird was once found abundantly on the prairies of
North Dakota, SQuth Dakota, Minnesota, Iowa, Kansas, Nebraska
and Missouri, but farming activities and settlement of the coun-
try have gradually depleted the number and driven them elsewhere.
First the market hunter made erious inroads and later the habitat
of the bird was ruined by fires and the plowing up of the prairie
sod for farm arots.

Today the chicken holds its numbers only in the well-sheltered
and isolated patches of the poorer lands which have escaped the
plow and ttdevelopmenttt oh the country. Also where frontiers have
pushed up into the wooded sections of the country and clearings
have been made, the prairie chicken has made new colonizations and
appears to be doing very well. In recent decades prairie chickens
have become quite 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.

Habitat

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. During 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 tie reaks of the prairie cover where, for instance,

there appears a swab 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 fields adj acent to or surrounded by hay lands or tall

swamp grasses are always favorable localities in which to find

chickens. It is necessary that the areas ntioned be ver large,
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contiuous and fairly well-watered. Small meadow lands sur-
rounded by brush or slash areas are not favorable habitats, but
are more suited to the environmental require:aenbs of the sharp-
tailed grouse.

Fo ci

Insects such as grasshoppers, beetles and grubs form a
conspicuous portion of their diet during late spring and sum-
mer, but in the fall and earl winter they will feed extensively
upon seeds of all kinds, and where they live in proximity to oak
trees, it has been noticed th± they fill -heir crops with acorns.
During the pinch of winter, if the seed supply is exhausted, or
has been covered up by snow, the chicken will eat buds, as is
the habit of all the grouse, and can live on such a diet for ex-
tended periods. spen, elm, cottonwood, basswood, maple and willow
buds aie all eaten, although the birds will turn to more palatabi!e
food whenever i-b is available. Of the greens they prefer white
clover, although they are found feeding on northern alsac and
alfalfa whenever they can find it. Buc1'iheat 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 cliaes. The males re-
main on the nesting grounds and brave the rigors of the ncrthern
climate, but they are not abandoned by their mates for long, as the
females return the first part of spring. Not all the females
leave, howevor, mazy hens re:ainin with th males during the
wifter. In lato years the migratory tendency has not been very
manifest in certain areas, there bein enough food on the northern
breeding ground to hold th 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 t}'eir cotrtship, nd the hens re attracted from
quite a distance. First, the cocks eerftrnt a sort of "dance't
marked by rapid stamping of the feet, then, with heads o±stretched,
the wings are dropped t the ground as shields, and the tail
feathers spread out fan-like. Two large yellow sacs 3ust posterior
to the ears are dilated when tne booming noise is made, and a
group of neck fe thers (pir've), representing horns, are erected
cv r the heaa. The sacs act as reoon tors hich mngnify the sounds
and carry them lonj distances.
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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 8using"
grounds and corn, buckvtheat, wheat, etc., placed in simple auto-
niatic feeders for their disposal.°

llVhenever winter feeding is contemplated by the Forest Service,
the field crop method should be nsod'

If gne 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 half-.
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 and logging 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
grovth, 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 aroasare planted up, but there is no doubt
that some of his kind will always remain , following closely upon
cut-over areas. 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 cossnon. Both the shnrptail and the
prairie chicken will be found useing the same dancing ground.

Nests

Nesta are located either in clumps of tall grass or low
brush types, or else in apparent careless abandonment in open
grassy meadows but always the nests are cunningly hidden and if
unmolested by mar. are quite safe from their natural Bnemies. HOst-
ing birds are found from early April to the latter part of May,
depending upon the latitude and the advance of spring. Hens dsually
scratch out a shallow depression to fit t1ieir bodies for a nest,
lining the cavity with grass and feathers.

HANAGEMEITT PROCEDURES

A-number of niagement procedures
grouse.

See Management Practices, " Shartailed Grouse Wildlife Thmdbook.

-237-
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Control of Fire

Burning hay meadows and swp 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 s-bates do not
interfere with the nesting birds, there are many fcrms and eadows
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 to leave their nests
in time to allow the farmer to raise the blade over the nest and
leave a patch of grass for protection. Often 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 Isconsin Prairie Chicken Investigation,
C3nsorvation Depar-ent, Madison, Wisconsin.
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SHARP-TAILED GROUSE

(Iiorthern Grouse,. Grouse, Prairie Chicken)

This bird has followed loging 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 laberman has done much to perpetuate and
increase the rnrnibers of this bird. Formerly the sharptail in-
habited the ectone areas between the forests and the plains and
was never found where he is so coaon today.

The shurtail thrives in low brushy country, but often
seeks spruce and tamarack swamps when trying to escape inlement
weather or hunters. Prairie willow, small birch and aspen as-
socies are. indicative of typical sharptail range.. An inter-
spersion of clover fields has been found. to be very attractive
as feeding grounds, and usually a slight elevation in such fields
is selected for mating.

Although there is some doubt whether the pinnated grouse
can survive on buds, there is little evidence that the sharptail
cannot 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 l.ng period of t:uae. F,od plants and seeds sought after by
the pinnated grciuse are also desirable for the sharptail. Acorns
are excellent food, as well as buckwheat, corn, wheat, ragweed
end smartyjeed.

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 there 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 an increase
in sound forestry practice these open areas will soon disappear
if the rotation cuts within the rorking circles are not made with-
in certain limitations.

Small openings are not desirable for these grouse, but it
appears they desire a lrge range of brush and wild hay country.
Logging b" selecticri or by . pure shelter-wood systc"i would, of
course, not be sufficient to open u the stands and allow tie grouse
to become established.

Clear cutting or the group seed tree method is tractically the oy
way forests e i b o cit and at toe same tin'e manage the sharp-tailed
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grouse. This, of course, does not mean that improvement cuttings
cannot be made within tiriber stands. Such a cutting policy,
however, should be adhered to only when the results will be warrant-
ed, and the value of the bird crop will be equal to any excess costs
which may be entailed in clear cutting over soie other method of
logging.

For example, jack pine can be managed for pulpwood in a
60,000 acre working circle on a sixty-year rotation, cutting
1/60 of the area annually, which will leave 63 outs divided
a period of 60 :ears. During this tL'ae there will be one cut made
made each yoar, and if each of these cuts are clear logging jebs
it will mean that i/6() of the working circle will be slash and
brush area each year, suitable for the development of the sharp-tail, and b:f the time this cut-over land grows up the other blocks
of timber cnn be h.rvcstcd and subsej'on prairie-like areas cx-
posed. If 60,000 acres are included in this circle, approximtoly
10,000 acres will be ca-atle of producing birds at all times, as
it will take ten years for jack pine to close in and represent
i.mfavorable conditions for sharptail. Ton thousand acres should
produce at least an annual increment of 2,000 birds, if properly
managed. One thousand acres under this rotation and cutting method
will be logged off each year and planted at a cosl of around 4.00per acre, or a total cost of 4,000.00. A Sharptai1 is worth about$l,00 in meat value; therefore our planting costs occasioned by
the clear cut method will be partially offset by the actual cash
meat value of the bird crop. The recreational valuo of those birds
will probably raise the total valuc far above tho dollar price,
but such a value is hard to define and discuss.

Feeding Stations

Sportsmen and conservatjonjst can be organized and their
help obtained in wintering the sharptail and pinnated grouse. Twomethods can be employed with good results, each if properly handled
resulting in the conCregafion of large rinteing flocks.

It .s desirable to plant either buchst, wheat or corn,th soil and climatic coadit3ons governing the peoies of pint tobe sown. Strips five fee-b wide of the p-rain should b left stand-ing ajacent to t. cg s 01 th field, and the rcnaindor of thecrop can then be hartestcd ard a 'ocked, in tic es of coini, orstacked if ihoc±, etc. in sna"rs covdr t-c strps of stnding
grain the rouse arc uneble to fecd, ard 1-ic shocks or stacksshould then be opened to allow the birds ready access to them.
ShOük and stacks must be re-opened and r-armanged continuallyso that the birds can. find thc grain, as thcr will not have to eponthe shocks or stacks themselves.

Suc} fields should be either within rcfucs or be refuges inthexnnelvo3, with a 1/4 mile protection strip isolating them. One ±wcnty-
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acre field planted to wheat or corn will act as a feeding station
for prairie chicken (pinnatod grouse) within a radius of fifty
miles. As sharptail do not p'ssoss th migratory instincts of
the chicken end thoroforo do not possess as wide a cruising
radius, smaller and mcre nimierous field crr,p patches will be
necessary where sharptails aro to be managed. In this case it
is suggested that five-acre plots be sown and harvested, and
that the radius between plots be only five or ten miles.

The Forest Service field men should pick the best avail-
able cleared fields for this purpose, fertility of the land be-
ing a prime consideration. These sites will be checked by the
Regional Office and will then be put into production if pos-
sible to acquire them and enlist public cupport for the measure.
If possible, there should be cooperation betvron local sportsmen
end the State Conservation Deparnents in buying planting seed,
etc. Local help should b3 hircd for plowing, harvesting and
caring foc th crop.

Below is a general pattern of the plan:

/00 '7ilD.

Fed/ C,/d

Distribution of Prairie Chicken
Feeding Stations on a National Forest

Sharptail Feeding Stations five or ten milce
apart and fe acrcs each)

These feed fieldscen be located and planted on th follow-
ing forests

Chippewa (all units invol'red)
Superior (Uesaba bnit only)
Nicolet (all uris irvolvod)
iawatha (all units involved)

-241-
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Artificial Feeding Method (by hoppers)

Local sportsmen should be interested 'in 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.

Shlters or hcppers 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 Patch Method."

Census of Prairie Chickens

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

-24la-
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BOBWHITE QUAIL

The bobwhite quail is withdut question the most important of
our upland game birds. In the southern National Forests of Region
Nine it shares this honor with the wild turkey, and possibly in some
cases with the ring-necked pheasant. The quail, however, furnishes
the bulk of the shooting in the Southern areas and. will therefore be
carefully considered in the management of game on the National
Forests.

LIFE HTSTY

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

Diseases of the Quail

Quail are subject to a number of diseases, the most common of
which are briefly described in the following article by E.C.O'Roke,

of the University of Michigan.
PARASITES AND DISEASES OF UPLPJID GA1E BIRDS

By Dr. E. C. O'Roko, School of Forestry
and Conservation, Unversity of Michigan, Ann Arbor,
Michigan, Collaborator Diseaso Investigation of

the U. S. Bureau of Biological Survey.

Experience indicates that ruffed grouse, prairio chickens, wild
turkeys and quail in captivity arc susceptible to the same typos of
diseases that attack related domesticated species. We have no evidence
however, that any of those diseases of domesticated birds are wide-
spread among upland game birds in the wild, particularly when far re-
moved from sources of infection in domesticated birds.

Tuberculosis - charactorizod by yellowish nodules in the sploen and
liver, those organs usually being enlarged. Sometimes the nodules
are so small as to give the liver a fine granular appearance. One would
not expect to find such losions in birds less than three months old.
This disease is infectious, being acquired from food contarinated with
the germs of Bacillus tuberculosis, avian type. It should be looked for
in places where grouse may intrningle 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 surface of
the liver Those spots may be from an eighth to a half inch in diam-
eter and may vary from few to many. The caeoa may or nay not be hard-
ened and show soar tissue The experienced diagnostician associates
a peculiar offensive smell with the diseazed organs of a bird that has
black head. Tho causal organism is a protozoon, Histomonas moleagrs
Infection is brought about through food coneminated with droppings of
diseased birds. Domestic poultry harbor thc germs but are not in
themselves diseased. Caccal worms are believed also to have something
to do with the transmission. Black head losses usually occur in
birds from throe oeks to six months old.
°Uerbert L. Stoddard, "The Bobwhite Quail.'
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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 birds. Little is known about the pthogenioity of any of these
in the. Lake States Region. Their presence can 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 little information as to whether either Pullorum dis-
ease of coccidiosis, which cause heavy losses in young chicks, are
destructive to young, upland genie birds in the wild. Losses of this
kind would be difficult for the layman to interpret.

Ulcerative enteritis is a serious infectious disease of captive
quail, but so far as we know is not coiranon in the wild. It is charac-
terized by an inflamed condition of the intestinal tract simulating
numerous ulcers. Upon autopsy, the intestines of a bird thus diseasod
are very fragile and easily broken.

Various species of upland game birds harbor numerous .spccies
of parasitic worms. Ordinarily we do not attach much importance to
them unless they are present in large numbers. The round worms com-
monly found in the body cavity of a grouse that has boon, shot probably
escaped from the digestive tract.

MAAGENT OF QUAIL

Quail Requirements

The excellent work of Stoddard°, Erring-bon°°, and Leopold°°°
in analyzing the needs of quail from the standpoint of food and cover
'will form the basis for rnnnagoment procedure.

The highest population of quail is found where there is an
interspersion of open area, brush and woodlands. It has come to be an
accepted fact that up to a certain limit the donsity of quail is in
proportion to the amount of "edge". It is along those edges that the
birds aro ablo to mayo freely into the open for plant seeds, grit and
various other foods and back to the vicinity of shrubs and trees for
protection from the weather and enemies. Thus, within the forest, if
areas are to ho kept producing high numbers of quail, some areas must
be kept open while other areas produce a ror and perennial foods and
protective cover. The interspersion of food, cover and openings must
be found within an area of one-fourth to one-half of a mile.

There appears to be an addi'tio'ial close relationship between the
soil as fou d in the valleys and the h"tcFiing of quail's eggs. Possibly
this is a moisture effect. Until further effects arc known, the bulk
of the plantings for quail should be medo in the valleys.
Relationship of Openings, Food end Cover

ro quail have a high priority, some of bhc ar.a nust be open.
Opernngs located in an irreguLar pattri along the bottoms of valleys
so that ope'a spaces, food and cover will be available every ono-helf
mile a'id arranged so as to ho conncctc'd by "strcots" of cover and
food plantings and groups of permanent cover such as osage orange, black
<orbcrt L. Stoddard, "The Bobwhito Quail." °° Puul L. Errington,
"Preatars viid the Northorn Bobwhite." ODd Aide Leopold;

Araoricon Forests, 1935243 "Gw,o Mr'iagement,l933."
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locust, Black cherry, are most desirable. 1here small farms and
woodlands are scattered throughout the National Forests, no provis-

ion need be mede for ining other openings. The pattern of cover

and food has been described by Yiight°, Leopold00 ath Grange°°° for
agricultural lands, but not for the rough, hilly topography that is
found in the National Forests of Missouri, Illinois, Indiana end
Ohio. The principles are the sne, hovrever.

Th sketch on the following page shows the arrongerrient of cover
end food plantings end the connecting pathways beLeen these features.

H. M. Wight - Pheasnnt Management in Southern Michigan
1do Leopold - Gae Management - 1933
wallace Grange - Improving the Environment for Wlldiifc.
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Trees

la Vihite Cedar

lb Red Cedar
Black Locust
Willow
Walnut
Mulberry (Fein.lc)
Hickory

7 Juniper
Beech
Cherry

10 Plt

Hackberry
Osago Orange
Sassafras

DIAGRAM OF FOOD MW COVER FLAIITINGS
(Southern ts Only)

Shrubs & Vinos

14 Highbush Cranborry
Wild Rose
Elderberry
Hazel
Bittcrseet
Virginia Creeper
Dogwoods
W5.ldgrape

Annuals

22a Food Patch
22b Field Corn
22c S'eet Corn
22d Iaf fir Corn
22o Soy Beans
22f' Cow Beans
22g Chufa
22h Sorghn
22i Proso
22j Sudan Grao5
22k iilet
221 Lespodea
22ni Sweet Clover
22n Flax
22o Sunflower



a
Fish & Grnie, R-9
Plantings for Food

The food of the quail is approximately 80% vegetable matter and
2 animal mattor. In the Southeatcn States the month of 0etobr
appears to be the tiie when the greatest ad-mount of animal material is
taken. (See "The Bobwhite Quail"). The tree soods that scorn to be most
important for quail foods in tho south are swootgtsn, pinos(variouskinds)
and oaks. The scads of the black locust(Robinea pseudoacacia) are also
readily eaten by quail. The use of locust will be discussed under cover
plantings.
The Food Patch!

Localities where small fields of domesticated grain crops and
woodlands are interspersed do not need food patches. In places where
fire is kept at a min5mmi end the fields of grain are not present, the
lack of food will soon become a limiting factor. This limitation can be
partially removed by the plantings of annual food patches.
Size

The food patch would be from 1/2 to 2 acres or more in size. The
rnnber and dispersion of such patches rather than the size determine
their value.
Niber, Shape and Arrangement

There should be at least one food patch for each 160 acres on
areas ohero hunting is heavy and food is a limiting factor. The shape
should be rectangular, rather than square or round. Each patch should
be arranged in three parts long;hwisc so that one section can be left
fallow to grow up to weeds, the second to be planted to a logtmie, re-
ferably lespedeza and a third planted to fall and winter food plants.
Those strips with the exception of the Lespedeza patch, should be ro-
tated each year. here many small areas of lespodoza are being planted
as a soil erosion control measure this item may be omitted.
Location

The food patch should be located not more than 300 feet from
good cover, or at least connected by Ustreotst to good cover. Such
cover may be a hedge, a planted gulloy or a ditch with briers along it.
Yhere such cover is not available close to a location suitable for a
food patch, p1antins can be made to provide a "street" or limo of cover
to such aroas.(See cover plantings.)
S oil

The soil should be the best in the locality. Bottom lends arc
likely to be bettor than the uplands.
Protection from Livestock
- Food ptches should be protected from gre zing 0
,mn,als.
Variety of Plants for Food Patches

The various food plants should be planted separately or at least
no more than Lwo plants groiped togcthcr The best rsultz may be ob-
to.inod by planting crops separately,unl ss the soil is very fertile.
The tine of planting will vary with the locality, and should be doter-
minc1 from tue neax oat Agrcultura1 poriment Station. Not moro then
ten. pounds of any seed per acre should ho planted. Seed may be broad-
casted, followod by a. light harrowing. A drill may also be used for
plonting.

°Ald.o Eeopold -Specifications for Standard Food Patches (Unp. Mine.)
-246-
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Field Corn Millot
Sweet Corn Lespedeza (Korean or Sericea)
Kaf fir Corn Flax
Soy Beans (Morse) ° Sunflower
Sorghizi Chuf a
Proso
Sudan Grass

Plantings of Perennial Food Planes - 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
and along natural runs used by game. Plantings of vines should be made
near natural or artificially created cover such as brush piles, partly-
out saplings, trees, etc. Trees and shrubs for griae food should be plant-
ed not more than three rods apart along a line and the diffrent
species alternated. Hickory or butternut trees con be alternated with
grape vines, dogwood shrubs, elderberry, cherry, plum and thornapple.
These plantings need not interfere with the normal forest plantings
except that a space one rod wide at each side of the line of plantings
should be left, so that shade will not crowd thorn out. Eventually, the
regular plantings will serve as permanent cover,and the trees mentioned
will serve as a permanent source of food.(So diagran of Food andCover
Plantings.)

Cover - Cover is docribed by Aide Lopold as a place to feed,
hide, rest, sleep, play end roisc young. This cover, if not in cxistce,
con be created in the form of brush piles, hedges, brior entanglements,
fallen or partly fallen trees and saplings.

Purposes of Cover for Quail -
Escape cover - protection from enemies,including men.
Loafing cover-cover which gives protection from the
wind, sun, rain or snow. Such protection should be
near a source of food.
1Testing cover - This is cover such as is furnished
by tall grass or by farm crops such as hay or grain
in which quail may find a place to nest. The quail
scorns to prefer cover for nesting which is open
enough to allow thorn to move about with ease. There
should be enough dead grass or rubbish so the birds
can find enough material under which to nest.

Protection of Nests - Game birds frequently build their nests
along roads or trails. YVhrc the woods atd grass along the roads arc
cut each year with a mower, a number of birds' nsts, inducing quail,
arc destroyed. An attaa}ent for preventing this destruction oi' nests
and nesting birds during the incubation pci iod has been dcvolopd and
mprovcd by numcrous people. It consists of a rod or pole with chains or

burlap vaci flushes the bird before t'o cuthug bar reaches the nest
The bird, as it flushes gives an indication of the position of the nest
aM allows the operator to leave a bunch of hey or woods around the nest
so the bird will eo'nplete t1'o incubation of the cga and oring off a brood
The sketch on the following page shows a flushing dovioc worcd ot by
Dr. P. F. English of the Michigan Consrvation Doprtrat.
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A flushing device should be used on all roadside mowing operat-
ions, whether they arc carried on by the Forest Service or by the county
or township authorities so that roadside nests and birds are not destroy-

ed
Cover Plantings - Woody plants or vines arc the most satisfactory

because they need to be planted only at long intervals. Plantings should
be for a dual purpose wherever possible, such as is furnished by black
locust, thornapple and wild grape etc. Cover plantings shou'd beraade in

groups or along lines or streetstt so the birds can move freely between
food patches and permanent cover. Additional cover can be made by lopping
over worthless trees or saplings.

An ideal type of cover consists of a fallen tree with the branches
left on. Vines like bittersweet and grapes can be planted along the
edges of these fall.n tress. Cover can also be made by the cutting and
piling of brush into loose bunohos.

Census of Quails - The selection of the census area for quail
should follow the same principles as described under ruffcd grouse. It
should be representative of the ranger district in which it is located.
The method most satisfactory for consusing quail is the one described by
Wight°° in which a bird dog is used. A good bird dog under the direction
of an effoeient handler is used to flush the coveys of quail on the cen-
sus area. A count is made as each covey is flushed, and the direction of
flight noted. As adjacent strips are covered, the census taker should sub-
tract the number of quail that have flovi into the area from some other
strips.

A dog, to be successful at this work, should be traines to work fast,
to cover the ground thoroughly and to flush the birds as fast as they are
found. o should be under control of the handler at all times and be
trained to come back or move rapidly to another point of the area. Tho re-
sults of a quail census should be kept on G Fish & Game Form 77R-9 and
transferred to G Fish and Game Fern ill R-9, as soon as the operation is
completed. Census work should be carried on previous to the hunting sea-
son, within ten days following the hunting season and just previous to
the nesting season.in the spring.

Checking the number of Birds taken by Huntim - The hunting take
can be checked on reprcsentati-e areas in much the same manner as des-
cribed for ruffed grouse. The same form (G Fish & Game Form 78R-9) as is
used for ruffed grouse should be used for keeping a record of the hunting
take for quail. The swnmary of the census and hunting results should be
reported on G Fish & Game Form 111R-, except that quail should be sub-
stituted I or the words "ruffed grouse.'1

Adoption System for Rearing Quail - The adoption involves the use
of wild traped cock birds for caring for young quail chicks produces
artificially. This system has the advantage of buing much cheaper than hand
rearing, and produces t str'ck tat is hardy and. self-supporting. The
following description of t'iis method is taken in part from Stoddird's
"The Bobwhite Quail," pp. 473 to 478.

Trapping of Unmated Male Bobwhites

Cock quails should be trLppcd in April or ay by the uoc of the
cock and hen trap. This trap h.somparaent in tnc center for p1ari:
a decoy female quail.

0 Aldo Leopold - Gie Management - 1933
°° E. M. Wight -Michigan Gene Do
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The remainder of the trap is divided into four sections, with a trap
door swinging into each section. The doors should be made BC they
will trip when the male birds enter. Thus a rcriber of unmated males
can be taken from a territory vsithout disturbing brooding birds i
tie area. (See diagram of trap and description in appendix,)

Cocks for use as foster parents 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, ton should be placed with each
foster parent. The doors should be dlosed until the brood is adop-
ted, which useally tckes place quickly. The choks should be placed
in the adoption chcmber during the warmer hours of the day so they
will not chill before being adopted.

Feed the captured males clabberod milk ( cream removed ) and
equal parts of chick grain and German millet. A little "starting
mash" should also be added. If the quail are to ho kept more than
one day, also food. very finely chopped clever or lettuce loaves.

Releasihg the QraiL.

The foster parent and brood should be taken to a good quail
location near a thicket on the border of a ioody field. A patch of
brambles is a good cover location. Tho adoption box should be hand-
led very gontly Place in a good location and open the screened
part so that the chicks con run about. Half an hour later open the
main door so that the cock can come out. If this operation is per-
formed properly the cock will come out quietly and will claim his
family without excitement or fear.

-250-
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COTTONTAIL RABBIT°

The cottontail rabbit is by far our most important gae animal
if considered from the standpoint of total numbers shot over th en-
tire United States. They are important in the southern forests of
Region-9, but are found in the northern part of the region in local
concentrations.
Stocking

One rabbit can be produced for each acre where proper conditions
of food and cover are present. This number of rabbits ordinarily sheuld
not interfere with forest plantings except under unusual climatic con-
ditions. A harvest of 5O of the fall or lOO, of te spring stock each
year will not deplete the stock excer't in low points in the cycle, at
which tine no open season on cottontail shoulc be allowed.
Breeding Habits

Rabbits breed from February to August, the first broods apnear-
ing about March 1. In southern Michigan the average brood is five
young with two and possibly three broods a season. 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 cruising radius of the rabbit raries somewhat with the
presence and proximity of fc,od and cover; but is approximately 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 food. 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 material is needed for supplying the breec1ing require-
ments of the animal. Corn, oats and barley are all relished by
rabbits. Fruits, such as apples, thornapplos nd berries are also
eaten freely. Grasses, weeds and legumes arc eaten during various
seasons of the year, alfalfa and dandelions being favorite suraier com-
binations. TThen fresh materials or grains are not a'ailable, bark,
buds end stems are used. The plants which furnish the most desirable
bark and stems are the apple, the basswood, the bMck cherry, the cat-
alpa, the red osier, s-taghorn sumacs and canes of various berry vines.
Some of the species which seem to be resistant to rabbit dcmage and
can therefore be used as cover plants are black walnut, mulberry and.
p1n!clod. dogwood. The bark of almost all of the deciduous tres, ana
the buds and stems of many conifcrou scedlings will be eaten daring
times when other foods are scarce.
Annual Food Plantings for Cottontail

The fred plantings for cottontail end pxail should ho ireorpo-
rated an the seine oporatien The corn and sorghum perocnt'ge she aid
be relatively large to pr') '-ide extra food for rabbits late in the
winter, as this is the tire t-ey are sicrt of natri-hous food and are
most in need. of supplemental sustenance. The leginn part of the food.
patch should also contain. at least en acre of area to care for a heavy
population of rabbits.
°R. E. Tripponsco-Tho Bielogy end Managcm'mt of the Cottontail Rabbit,

-251- 1934.
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en lespedeza is to be used in erosion control nieasure,this extra

area will help to supply the extra amount of forage needed for cotton-
tails.

The cover requirements of the rabbit are somewhat parallel to
that of quail. A grassy form is needed in the winter for daytime
cover, and dense grass, conifers etc., -.ro needed to break the force of
winds end storms. In the suneer 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?t

can be made in which the rabbits can hide. For escape cover the rabbit
uses any dense thicket such as young evorgrcens,locust, osago orange
or prickly ash. During extremely cold weather or vrhen 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 pertly cut trees, saplings with the limbs not
lopped and cover shrubs should be provided. A fleck of quails will use
a single cover, but each individual rabbit needs a shelter, as rabbitS,
particularly dthing the breeding season geeeraily do not tolerate
others of their rn kind in clme proximity at such timA. Leopold°°
suggests piling brush in openings where bluegrass will grow up through
it. This makes ideal places where rabbits can make forms. Rabbits are
very sensitive to both extremes of tomperature, and should be provided
covcr that will protect thca against temperature changes.
The Hunting Season

Cttontcils shoud. not be hunted before October 15 and iiot later
than .February 1. Hunting with ferrets should never be allowed, as by
this method the breeding stock is likely to be destroyed. The digging
out of dens by hunters or dogs should also be discouraged.
Parasites and Diseases of Rabbits

The rabbit is subject b many parasites und possibly many discs-
ses, although few of the lattor are known . The ost common external
parasites arc fleas and ticks. Warble fly larvae are something found
under the skin of rabbits. The most conspicuous .i±itcrnal parasites are
the bladder worm cysts of the common dog tapeworm, (Taonia pisiforinis)
end the mature form of rabbit tapoworia(Cit±otaonia etonoides)..

The cysts spoken of cr0 jelly-like sacs found along the intest-
ines or on the kidneys. If those cysts re eaten by dogs along with
rabbit entrails the'; become tcrras in the dogs. The true rabbit tape-
worms are found within the intestines of the rabbit. Neither of those
parasites injure the rabbit for hiunan food. The entrail should not be
fed to dogs, horeer, as the dog will contract t'pe'orms if the cysts
are eaton.
Tularemi a

Tularemia is a. disease which ktlls rabbits arid also may be con-
tracted b? 'ion. The disease cannot cc detected in rebots by visicle
'aec.ns -'one handling ribbits should a1avs use rubber gloves.
Coorin of th. flesh destroys tio disease. Thn disese in men is indi-
cated by a fever end inflamation of the various glands.

H. E. Tripponsce - The Biology and ?anagcmerit of the Cottontail
Rabbit, 1934.

Aide Leopold - Game Management - 1933

-
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It is not fatal under ordinary conditions, if the patient has proper
medical attention. The fact that rabbits have tulareni does not
mean that they should not be produced for game purposes, as many
other animals, including domestic stock, arc subject to diseases that
are fatal if contracted by man.

The following description of tularemia i given by the Bureau
of Biological Survey:

" Various animals and birds are not infrequently affected
with tularemia. Cottontail rabbits regularly succumb to this
infection, while many other species may be diseased and 'showno
outward evidence. It is possible, however, for these species to
transmit the infection to.othor aniiials and birds c.s well as man,
through being handled in dressing as game or scientific autopsy."

"Symnptons - Affected cottontail rabbits show a stupidity early
in the course of the disease, rapidly becoming unable to run, and
die after the course of a few days. Snowshoe hares and grouse may
be apparently normal in appearance and short no symptoms, oven
though actively afoeted.

No satisfactory field diagnosis is possible."

Census

To date no satisfactory census method for the cottontail has
been developed.

-253-
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FUR BE!RERS

The fur bearers vary greatly in their requirements of foods,
cover and general type of habitat. In point of total ni:imbers of
skins harvested each year, the muskrat 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,OOO,OOO or an amount 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-oat
badger, woodchuck, weasel, wolf and coyote will be considered.

Handling the Fr 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 yield basis. It will be one of the objectives of the
Forest Service to develop such a system iii cooperation with the Con-
servation Department of the various states.

MUSKRAT

The muskrat leads all other fur bearers 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 apparently yield different qnantities
of 'rats per unit area.

° Ruhl lists dry marshed, timbered swamps and leatherleaf hogs
and deep open water areas as supporting comparati-ely few muskrats
per acre.. Cattail stands, rice beds and sagittaria and sedge beds
as able to produce six to eight rats per acre annually. Numerous
beaver flowages 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
first broods are born in March.
the number of broods per season,
for the first tnrie, but it seems

o Charles E. Johnson - The Muskrat in Now York, I-ts Natural Histo
'md reolom1cs - Roosevelt ildlife Bulletin - Forest Experiment
Station, New York, State College of Forestry, Syracuse, N. Y.

Harry D. RubI, Fur earers in Michigan Forcot reas - Papers of
Iichigan Acadomy o Science, Arts and Letters, Vol XV. 1931

Published 1932.
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early spring young may breed the same year they are born. The gest-
ation period is from three to four weeks and the litters vary from
three to nine with the average about five. Authorities disagree
as to whether the animals are monogamous orpolygjnous, 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, but certain conditions are better suited to their needs
than others. It has been found that during a series of dry years,
the muskrat catch falls off many thousands of pelts. The Louisiana
Department of Conservation has found that areas of wet lands that had
a thick layer of humus of at least 90% vegetable matter and 10% min-
eral matter produced the best quality of rats. Dr. Charles E. Johnson
in New York Stcte found the dense cattail swamps were the best suited
to muskrat production.

The National Forest areas that have constant water levels
with some open water and borders of cattail or bulrushes are good
habitats- for these animals. Beayer flowages that have been exhausted
of aspen should also make good muskrat habitats. ( See "Relation of
Beaver to Ducks".)

Muskrat Houses

Muskrats build houses in the fall by piling together stacks of
vegatation. Chambers 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 nete-ork of runy.-ays. Those run-
ways are escape routes from the feeding grounds. The houses protect
the rats from cold reather during the winter months. Many rats drovzn
where water levels fluctuate to a point abore the levels of the tops
of the houses. As those houses are eaten and decay, they settle into
the marsh and disappear. A stake driven into the marsh at an angle
of 300 at intervals of a chain apart will act as a base onvrhich the
rats- will build their houses.

Food

The muskrat will eat almost any kind of plants and cisc seems
to relish some forms of flesh, '-'s the bodies o fresh water mussels.
There are, horever, a few st'plo vogetarle foods on which muskrats
tIive These are ild rice, t'- broad and na:ro-leavod cattail,
sagittaria, rce ct grass, and vild celery Bur-reed, s rt'red 'nd
man of to oth-'r aarsn plants are olso used as food. (See "Duct and
Muskrat Foods.")

Enemies of Muskrats

-255-
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can be somewhat reduced by holding btck run-off water in old beaver
flowages or marshy areas by dams. ( See the "Development and Main..
tenance of Water areas to Wildlife j-Thrdbook, 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, and 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. Whore 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 excessive.

Snapping turtles arc xonsidered an enemy of muskrats, but just
how many they- consume, is not knowm. 1hero these turtles are known
to he numerous, control measures should be undertaken as outlined
under "Competitors end Predators of Ducks." ?Thore turtles are captured,
the flesh should be utilized for foodif 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 nn unknown number of both of khose animals to shift for them-
selves at the end of the summer season. Forest officers should deter-
mine whether feral eats and dogs are present in the forest and should
cooperate with local game wardens in eliminating these predatory
creatures.

Management Procedure

Dams which will hold water levels constant are of great value
in the management of furbearers. Water should not be more than four
feet deep to be ideal for muskrats. The construetion of dim is
already discussed under "Maintenance of Water Levels Etc.!' so need. not
be discussed here. t 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 immediately.
See "Planting of Duck and Muskrat Foods." Cat-tails, buirushes and
various ntber 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 additnnl areas with both food plants and muskrats.
This area will e.lso help -to stock adjacent areas because of the rats
that wundor to other areas during the breeding season, and the over-
flow of animals due to over-population. Other areas should be im-
proved as the demand for fur increases.

Grazing cattle are a mcnaee to muskrats in that they- destroy
both food and cover and also step through into jhe burrows in. the

E.W.MacKenzie-MinuteS of Wildlife Conference, Milwaukee, Viisconsin.
1934, tlnp. M.'s.
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bank and thus destroy the nests and runways. Livestock also compete
for food which grows along thebanks of rivers end rnarshesandde-
stroy the food and house-building material which would ordinarily
be used by the rats.

Trapping of Muskrats

Trapping of muskrats alive is not a difficult task. In ttMusk_
rat Farmin&'° a floating barrel device is described, in which a barrel
i ataohed 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 tle bait, hewill be tipped into the barrel. Rats
can be removed by the use of a not or by tongs.

o -Muskrat Farming - Fur Farina Publishing Co., Utica N.Y.

A rabbit trap, eight inches square end two fee-b long, con be
made with a screen over one end and a door on the other end. The door
should be made to zwing in and trip by a trigger to which the bait
is fastened.

Numerous other live traps are made. Information on these can
he obtained by writing to the Regional Office

Trapping for Pelts

If trapping is done in late fall, many inmiature rats are taken.
Winter end early spring have been found to be the most satisfactory
time to take rats f or pelts if state laws so permit.

Traps should be set far enough from houses so there is little
danger of taking females. 'hen pregnant females or those suckling
young, as indicated by the nipl's, are c'ugit, it indicates that the
season is too far advanced ot that the sets have been made too close
to the 1'ouses. Care siould be tiken to keep as many breeding fcs1es
on the marsh as possible, for on these felcs depend the next year's
production. Crippling cnn be preonted by f'stcning a weight to tne
trap end placing it so that the rat will be drowned befor it is able
to pull or chew off its feet. If the boe rules ore fcllc-ed there
is little decr of depleting the breeding stock or maiming animals.

BEAVER

The beaver has been present in North America as long a
has knovzn any-thing about the country. Beaver skins re the first
natural resources of the North 4'snorjecn ecntincnt to be sought after,
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and furnished the principal item of trade for this continent for several
hundredyears. Products from beaver also firnished materials 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 ct.ands 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 fsod. It may be desirable to increase the
prc'duction of aspen along some of the water courses so that a high beaver
population may be produced.

Life Habits

Beavers are aquatic ani-nals with bodies that weigh from forty
to sixty pounds. The hin'd feet are webbed, the nail on the second too
of the back foot being cleft. Perhaps this cleft toe is for the pur-
pose of cleaning chips from between the animal's teeth or possibly for
combing the fur. The tail is flattened horizontally, and is scaly and
hairless. It is used as a prop when the cni'ial is cutting a tree and
also used in guiding the animal while swLmwing.

Beavers are coumiunity creatures, the gregariousness of the colony
varying somewhat with the different seasons. They are known to wander
during the spring and simsaer, but come back into family groups during
the fallxrearly 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 mature 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 groixp from two to three years.

There seems to be a biological law that beaver will tolerate only
a liited number of r'n-imals in a given habitat. Bradt°° found that the
number of boavers in a small lake in a Michigan refuge remained at
L-elve for three seasons, although additional kits were bcrn Another
colony in an enclosure remained at six. ( Errington°°° sccms to have
discovered the same phenomenon of the limited carrying cataeiv of a
habitat in studying the Northern Bobwhite Quail.) It appears b-iat the
removal of mature beaver from a colony each year after the colony be-
comes established is the safe way to Consclve beaver. Such removal
will also conserve the food suppiy for the animals that are to be carr-
ied vcr for breeding stock.
° Vernon Bailey - Tech. Bulletin 2l, U. S. D. A. 1927

G. 7. Bradt - Michigan Conservationist - February, 1934.°°° Paul L. Errington - .krLerican Forests - Jcnuary, 1935.
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Food

Bark is the principal item of food for beavers, although pro-
bably fleshy roots and stems of water plants and even fruits and seeds
are eaten during the spring erid early summer. The dams are built
during the early spring and surunor, and a supply of wood, mostly aspen,
is sunk to the bottom of the ponds in the fall. As the specific
gravity of green hardwood is nearly the sane 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
famers figure one to two cords of poplar, birch, cherry and a little
cedar for each pair per year. This may be too consorative an ostiriato
of the amount of wood needed per boa-v-or, as there is always some waste
in lodged trees and material left on the ground. Alder and willow
make better stmnor foods than aspen, as they do not scorn to be as sus-
ceptible to fermentation.

Activities of Beaver

Beavers are noted for their industry end persistence. Jmong
their activities may be listed the following - tree cutting, dcii
building, oonal building and house building.

Tree Cutting

Trees and shrubs are cut by beaver for food, dims and houses.
The species particularly desired for reid are aspen, cottoiuod, willow,
cherry, oak, and small quantities of birch, alder, maples, end hazel.
The bulk of the cutting is done in the fall, beginning in September,
although some cutting is done continuously to build and repair dorn.
Trees are cut while the beaver is sitting on his haunchos end holding
himself in position by his tail. Trees, after being felled, are cut
into lengths so that they can be transported to a pond or canal which
loads to the dam or house. About four che.ins (264 feet) seonisto be
the limit ef distance that beaver will go for aspen, although it will
vary with the slope of the ground bordering the pond or lake.

Dam Building

Dam bu.lding is one of the most interesting and intricate of
the activitis of beavers. One or severi dr-nc may be placed in the
smie flowage, the second or third dun dire possibly emergency structures
in case the main dam is destroyed. Logs, stones, sticks, grass, brush,
or trees end mud are all used to construct the darn.. It is built from
the upstream side with the tree butts F'eading upstream. Dens 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 the den.
Beavers apparently knoTt the condition of the dam by watching the water
level in the houses. If the water recodes the colony immediately
inspects the den for oaks. It is patrolled each night and is repaired
where noessary.

The upstream side of the dam is well plastered with mud nr1
presents a solid appearance. It is from this side that thc beavers
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approach the dam, and it is, therefore, 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 canals vary in length as conditions demand. They are about two
feet wide and vary in depth to two feet. 11herc 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 and make
available surplus aspen that would not be otherwise accessible for
beaver use.

Home Building -

Beavers live in two types of domiciles - houses or bank burrows.
Houses ar usually located above the dam and frequently to one edge of
the flovrago. The entrance is always submerged so that ingress and
egress to the house can be made without exposing the beaver. Newly
built houses have the appearance of loose piles of brush, but additions
are made before winter begins so that a thick wall of peeled sticks
and mud extend far enough above the water to provide several rooms at
different levels above the normal water level. The nests are of dry
sticks and grasacs, and the beavers spend the winter in those quarters
when not securing 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 houses of-their own.

The houses are dome-shaped md 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 stnucture.
Tho thickness of tho walls is increased by adding mud and sticks to
the oulsido. During freezing weather this coating of frozen mud pro-
vides an armor that is difficult to penetrate.

Beavers often live in bank burrows. Those have their openings
in the bottom of the ponds under water and slope upwards into the bank
so as to terminate abovo thó water line forty to sixty feet back into
the brn1. The burrows are large enough for a man to crawl througn and
end up in an enlarged nest cavity which may contain moss or other nest-
ing materials.

Enemies of Beaver

Beavers have Levi enemies under natural conditions that have
much effect on their populations. The bear, timber wolf, bobcat, lynx,
and the feral dog are among the umals that prey on t}e beaver and
its offspring, but the llnLted n.snber of thosc ani'ials nOv existing
probably do little harm in r.ducing the nsnoer of beaver.

Management of Beaver

It has been determined quite definitely that under ordinary
conditions, beaver are dctrirental to treut streams and trout culture.
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Therefore, it is necessary to remove them from streis which have
high potential qualities for trout production. These qualities can
he determined by a stream survey. ( G Fish & Game Form #91-R 9.

The smount of hkk to support a beaver during the winter has
not been determined; therefore, it will be neessary to investigate
the amount of bark needed per animal so that only the nimiber of beaver
in a colony will utilize the increment of aspen. Beavers abo:ie this
nnber should be trapped or moved alive. At present, Michigan and
Wisconsin maintains a crew 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 supply.

Beaver frequently cut aspen trees that become lodged in other
trees. These should be recovered currently during the cutting season
( August, September and October.)

Census of Beaver

Beavers are difficult to 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 aeens of es-
timating their nusibers. W.T. Cox° found that Minnesota beaver averaged
five to a good sized house, and he used this method for estimating
the population of beaver. The average nimber of beavers per house
should be determined for at least ten houses each season.' This can be
done by either draining the flowage ad counbing the bavor or by
watching the houses from a blind. Banjc burrows should be listed as

houses where they arc knovn to exist.

The report should be as follos

BEAVER CENSUS

Forest Observer Date

Ranger District No. of Active Houses '. Average per . Total
end Bank Burrows House Beaver

o T. Cox - "Beaver Habits end Experiments in Beaver
Tech. Bull. #21, Oct. 1927, U. S. D. A.
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Trapping of Beaver

Under ideal conditions, beavers should be taken alive and only
two or threeyear old animals retained for pelting. This s&es much
of the loss sustained when ismature animals re taken, and also pre-
vents cflppling.

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. Killing can be done y striking
them a blow on the nose.

Feeding of Beaver

Trapping areas can be made more productive and greater nnbers
of beaver can be retained on a limited area by bringing aspen to them
during the tine 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 of wood
stored for each beaver. Bailey0 figures that the rnmual 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 he oen-
sidered for establishment even though food may not be adequate to
sustain a large colony from the beginning. Such an area must be on
land owaed 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 re absent. If aspen was present and
had been depleted by beaver, or replaced by other species, the area
should be divided into ono quarter to one half acre patches in such
a way that one-fifth of the area can be clear cut erery five years.
In this way, tiere shotdd 'lvrays be the folio ang age classes present
along the beaver flowage.

1/5 - 20 years
1/5 -15 '

1/5 -10 "
1/5-. 5
i/s - clear

Other species of riants like cattails, aild celery and sagittaria
should be planted in the flovrage to koep adequate stpplies of s.mmer
food for the beavers. The number of beavers in such on area should. be
cept at siah a number as nt to eat more than the annual increment of
aspen.

° Vernon Bailey - Tech. Bull. #21 U. S. B. A.
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All of the area must be within 20 rods of the water in the beaver
flowage.

In Summary

Correlate the size of the colony with the emount of food
present.

Areas supporting adequate food should be handled as described.

Areas deficient in food should be planted and placed under
the some typo 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 used for such operations.

Keeping Beaver from Rebuildin Dams

Streams which have a high value as trout streams must not be
allowed to be destroyed by the presence of beaver flowages. The follOw-
ing device has been used on the several stroams:

S'Ioke

This device was invented by T.U. Agnew°. It consists of a
pddlc wheel built of half inch stock sot between Lwo arms onanaxic
made from a broom handle. A can is hung above the padd.e wheel in
such a way that the paddle strikes the can as it revolves, making an
outburst of noise. The noise is apparently sufficient to prevent
beaver from rebuilding dams where improvement devices arc being made
on trotrt streams.

Constant Water Levels in Beaver Ponds

A sluiceway through the beaver thea 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 extend through the dam and
allow an opening for water to flow through. The lower two should be
slightly apart and the top of the opening protected by the third log
laid on the first two.

If tl'e work is carfullv done, the water will remain at a
constant level and the beaver will not be aole to c1vnge this level
by increasIng the height of the dam.

-263-



G
Fish & Game, R-9

Prom93eaver Habi-ts and Experiments in Beaver Culture."
Vernon Bailey, U. S. D. A. Tech. Bull. #21.

SKUNK

Skunks reach their max5iutmi numbers in a territory that is
&ettled arid contains much open area. Johnson° 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 a resource worthy of attention.

Life Habits

Skunks wander over fields and along fences at night and 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 wana periods as spring approaches. Might°° describes
the mating as taking placo in the dons. The gestation period is from
sixty to seventy days, and the young born during the first part of
May, the litter consisting of from three to eight young. The mother
and young arc often seen during the sunmer season as the family is
out hunting for insects and berries.

Food of the Skunk

The skunk is an omnivorous animal, eating both fruits and flesh.
animal foods consists mostly of insects with traces of other

rnijmaj foods mixed in. Of the mmma1s, mice furnish the bulk of the
animal diet. Fruits, as dogwood, raspberries, blackberries and raul-
berries are eaten freely during the late sumner and fall Seasons.
Carrion also furnishes a part of t} supply of food for this slew
moving creaturo.

Signs of Skunks

Trails through the grass and droppings arc signs that indicate
the presence of skunks. Droppings arc found near the dens and along
fences, in berry patches and on trails end ston3 piles. The droppings

0
Charles E. Johnson - "The Muskrat in New York".
H. M. Tight - Reproduction of the Eastern Skunk."

Ned Dearborn Foods of Some Predatory Fur-Bearing Anirtals
Michigan.
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may be identified by the presence of seeds or insect remains. To date
nothing is kno about the carrvii capacity of land in terms of
skunks. It should be possible to determine this yield by consulting
trappers who take theirttcatch" over known area.

Management Procedures

There is little that needs to be done to increase skunj:s other
than what will be done for other forms of wildlife. Increasing the
ntnber of fruit and berry plants and the maintenance of open areas
where insects will thrive will maintain the± food supply. The pro-
tection of the bree.iing stock during the active breeding season
should he 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 mao
this practice a misdemeanor. Improvement of the stock may he attemp-
ted by introducing all black males into a locality from state fur
farms.

MIi1X

Minks produoc a valuable fur and are oni of the important fur
hearers in the North Central Region. Prime mink pelts vary in value
as raw furs from two to ten dollars a skin.

Relative Abundance of Minks

Dearborn0 describes the mink as being corenon 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 annually
from approximately three sections of land previous to the time the
Forests were closed to trapuing T}-is n.unber, tpproxr1ntel four per
section, would constitute an annual yield which, according to the
description, did not vary much over a period of several years.

Breeding Habits

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

Food

arc carnivorous in their fond habits, living on a variety
of aninial foods. Dearb'rn fonrin that 68% ef their senr foods wero
crayfish and. 19% were composed rtf mamnals, largely me'dow mice end
muskrats. Their winter foods are largely xaainnals and fish, the marr1s
appearing three tancs as frequcnt1v as the fish. Of the fishes, sun-

° Ned Dearborn - "Foods of some Predatory Fur-bearing Animals in
Michigan."
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fish end bass make up the highest known. percentages.

Trapping for Mink

Late fall end early winter is the best tinie to trap mink, being
the time when the skins are prime. Sets can be mrdo along the water
courses, using dead rabbits or birds as bait above a concealed trap.
Mink con be taken in live traps by using a live rabbit or squirrel.
A mink will often force its way into a closed rabbit trap to get a
live animal already imprisoned.

Old trappers emphasize the importance of leaving females end
of not trapping the area so intensively that the breeding stock will
be depicted.

Census of Mink

Mij*s are not ordinarily found far from water courses or lake
borders. The extent oftheir travel is not knowa, so it is difficult
to determine whether tracks seen at intervals of several miles along
a stream are made by one or more animals. use of a factor or
track index with a knowa 'ttake' of minks for an area will in tine yield
results that will indicate the relation of tracks to total nibers.
The following suggestion is given for the censusing of minko

After a fresh snow, which is heavy enough for good tracking,
run a strip sample across each water course at intervals of four wiles
at right angles to the water course. On this strip count each wink
(woasol or otter) track as one animal. Be sure you are able to identify
the tra& s of the v'riois anim-.ls accur'toly so th't as little error
as possible is made. Thiá count should be me on a large enough area
so counts on following days '-till not dupL.c'to anvnals alrcay counted.
Where experienced woodsmen or trappers can be used, it will increase
the accuracy of the count. If tracks go in two directions along the
stream, each track should be counted as one aiiial unless it is de-
termined by actually following the track that it was made by the return
of the same animal.

Tabulate the results as follows:

Consus of Furbearers

Forest Observer Date

No. of No. of No. of No. of
Stream No of Mink Weasel Otter other

Ranger Dist. or Lake Strips Tracks Tracks Thacks Trrtcks

-2d6 -
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Ninber each strip by consecuti-tie numbers for each separate
stream or lake shore. List each furbearer track for each strip by
their correct key numbers:

Muskrat 26- Fisher 31- Fox
Mink 27- Otter 33- Wolf
.Teasel 29- Marten 34- Coyote

35- Bobcat or Lynx

OTTER

The otter is an aquatic animal found in small ntrnters in the
National Fo:ests. It is about four feet in length, haing short logs
and a tapered tail. It is deep brom in color and has fur that
approaches perfection as to quality end ap"earanoe. Its feet crc broad
and its toes are webbed for use in the vratr. The otter is an ex
cellent swinrer, and spends much of its tine in the water.

It is a shy animal, althoughone of high into11ignce. lihere
given any protection it will persist and though rarely ween will
increase slowli. It is said that otter 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 brooding
season. Signs where they. have made slides on the banks of rivers or
lakes or where food is eaten indicates their presence.

Breeding Habits

Otters brood once a year and have one t five kittens in a
litter. The male ,tter travels long distances during the mating
season, but exactly how far is not known, The young stay with the
mother until nearly full grown, usually about sixnionths.

The fact that otters breed but once a ycarmakes the increase
so slow that they rill not stand he.y traoping, even vhe'e state laws
permitted such a procedure.

Food

Much of the food of the otter consists of fish rhih they are
acle to out$nr' ',a catch. B case of a et, a fer trcub fis'er-
'aen woule hve the otter condemned -s ' p'cator fho tot1 fish e"ten
however, with suca a scatt.red populaton of otters, is probably small.
Until rrore is 1noin abo't the kind of roods ete'- eer efort slould
be a de to inc'ease tie rer of otter on ti National Forest.
Management

Management of otter will necessarily be indirect uatil mere is
known about tteir habits. Th impro-ement of streis rd lazes aaI
the increase in fish proauction '-all tend to increase their numbers,
especially if they are givoi protection b1 law and if the public is
informed of their value as a forest reaorce. Every effort a iould
be made to deter-inc the number of otter present on each for'st and
to inforia tr'ppors and others of che value of the otter as a fur pro-
ducer.
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MA1TEN

Early trappers considered the marten one of the best of the
fur animals. It has a fine valuable fur, is easy to catch and is
an inhabitant of the coniferous forests. This animal was reported
as supplying some pelts in Michigan, and Minncsota as late
a 1920. At present they are at a low point in nnbers in all those
states, if they exist at all. Evory effort should be made to pro-
tect this animal and bring it back as a fur bearer, if for no other
reason than to koep the numbors of rod squirrels in chock.

Breeding Habits

Mating of martens takes pitce in the late summer during July
or August'. The gcstation period is from 259 to 275 days. The
litters arrive sometime in May or early Juno, consisting of two to
four kits, and it is thought that females vxill breed at the age of
one yoar. The martin is a very shy animal, and its breading has
heen much distnrbed by the activities of wan.

Food

Martens live part of their life 1n trees and at red squirrels,
chipmunks, fish, frogs, reptiles and carrion. Birds, brids' eggs
and rabbits are also eaten by the animal.

Management

The marten sfLould be protected in all National Forests for as
long as is needed to bring its number back to proportions w-hich make
it safe from etor'iir-±ion. All forst personnel should inform t}'cm-
solves as to its appearance and habits, a'id s'iould w'teh for signs
of marten. there they are knon to exist, a sanctuary should be created
with abso1ito protection froa all disturbances by men. Local hunters,
trapprs and sportsman should be informed of tie nature ond value of
the animal, and askod to help in keeping sanctuary aroas inviolate.

FISR
The fisher is one of the largest of the woasól group and a

wide ranging creature. Its place is in. a wilderness aroa, and it
should be allovd. to propogato in such locations.

Management should coilsist of trapping the animals when. taoy
ch numbers that are unduly destructive to other v'riotios of life.

RACOON

Racoon is of oir-ricst interesting and valuable inimals.
It is not only a val b1c fur bearer, but likewiso is a creature tht
gives sport far. huirtin.g during the late fall and, oarly winter. It is
oorony founl near water where largo trees are available for dens.

Life Habits
Race ens in the late fall or early vrintor. Th gestation
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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 ordinarily 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 ond will leave their droppings on such pronienonoes.
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,
mussels, insects, corn, berries - all go to make up the varied diet
of thi s 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. 1Vhile all treesxnay not be used for den trees, they will
furnish escape cover for then±i±xnal during the open season. The
creation of bodies of water will also help to furnish aquatic food
which seems to be necessary for the raccoons. 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 iough to develop into full grown animals.
All dog hunting previous to the above date should be prohibited. Dogs
which hunt alone should be tied up during September and Cetober 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 appears to be suitable, raccoon stock should
be planted if none now exists. A nucleus of breeding animals should
always be maintained by closing areas 7hlch are suitable raccoon
habitats. A better grade of fur can be obtained by introducing dark-
furred males into an area so that a breed of dark furred off spring
will result.

OPOSSUM

The opossum is an an5rnal that will inhabit only the forests in
the southern tier of states in this region. It is valuable for its
f1r, although its flesh is prized in some localities. It is a slow,
harmless creature, living on various kinds of foods. Its helplessness
would seem to cause it to disappear, but it is increasing in many
settled communities.
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Life Habits

Young opossuxas are brought forth from the mother after a
gestation period f only 11 dajs. Ihey find their wa into the
marsupial pouch and there remain attached until they are sixty to
seventy days old. They are carried in the pouch and on the mother's
back for several weeks. The litter consists of from six to sixteen
young, and more than one litter may be born each season.

Food

Opossums eat almost rmy kind of food they are able to capture
or obtain. Fruits, especially 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 scavengers, as well as being
valuable f or their fur.

Trapping

The fur of the opossum is prime in late fall or early winter
and should be taken at that time. At other times of the ycar, the
animal should be given protection. Hunting opossum should be dis-
couraged during the breeding season.

FOXhS

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
of the country has come to be a popular and exciting sport.

The black fox is the most valuable for its fur, with the red
next. Both of those species are residents of our Northern States,
while the gray seem to be morc cousnon residents farther south.

Life Habits

Foxes rear their young in dens or under rocky lodges. They
produce one litter a year and from two to six at one tnie. The
gestation period is approximately the sane as that of the dog. From
60 to 70 days.

Opinions v-cry as to the food of foxes. It, no doubt, varies
with the coniticn.s of the country and the kinds of food available.
Dearborn believes the fox lives largely en rabbits and mice, with
ocassionally a bird. MacKenzie states that the grar fox is more do-
trustive to same than is the red or black fox. there rodents are

plentiful the fon is without ucstion an important factor in reducin:
their nizthers.

Management Procedure

Foxes should be trapped only when their fur'is prin, during
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December and January. At other times, they should be protected,
unless their nimibor reaches such proportiois that other game is
being destroyed. Control should be accomplished by trapping or
hunting with hounds. Fox hunting should be encouraged where any
of the varieties of fox are knon to be sufficient in number to
need control. Laws should be encouraged which will prevent the
digging out of fox dons or the possession of the young. The public
should befoiiod of their value and encouraged to back legislation
concerning their management.

WILD CAT

Two species of animals are considered here - the Canada Lynx
or Lynx canadensis, and the bobcat or bay lynx - Lynx rufus. The
former is found only in our northernmost areas and is onl3ra remnent
of a fast disappearing species. The lttter is found over the entire
North Central Region in varying numbers. Dearborn0 found that trapp-
ing in Michigan refuges showed wild cats and foxes in a ratio of
about one cat to twenty-fire foxes.

Food

All ovidenco indicates thattho principal food of the lynx
group is the snowshoe hare, and is therefore, valuable for heaping
the number of snowshoe rabbits under control. Wild cats probably
pick up vroundod dcor follring the hunting season and may kill deer
during the winter yarding season. Dearborn's work showed no grouzo.
remains in the droppings of wild cat.

Management Procedure

Trapping of the Lynx should not be undertaken oxcept in refuges
where other more valuable spocios are being destroyed and than only
on sound evidence that there is an over-abundance of the animals
present, and damage is being done. !huro control is necessary, local
sportsmen should be encouraged to hunt the wild cat with dogs and thus
get a maximum of enjoynient out of the resources.

BLDGER

Badgers are ground dwelling nocturnal creatures whIch live on
ground squirrels, mice nd rabbits mid thus help to reduce these
animals and prevent their destruction of forage plants that arc val-
uable to other animals. Where the badger is plentiful enough to be
killed for i-bw fur, it provides a. source of pelt wiio1i is vluablc.
Their burrows furnxsh rctrea.ts for rabeits -aid the soil rc'aovcd from
their burrows provides grit for birds of all kinds.

WOODCHUCK

Woodchucks arc corrmon in all of our National Foreets in this
Region. They are herbivorous, so are ot destroyers ef cry forrns of

6Ned Dearborn -"Foods of Some Predatory Fur Bearing
Michigan".
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animal life. They have a very positive value in the belt where cotton-
tail rabbits den during extremely cold weather. The sleeping chamber
of the woodchucks is off the main ronwny, so their presence does not
interfere with the use of the den by rabbits.

R. T. King, of the University of Minnesota believes the wood-
chuck is very valuable to bird life because of furnishing grit for
birds that are removed from the burrow.

WEASEL

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

WOLF

The timber wolf is a dog liko creature closely related to the
domestic canine. It is found in many of the National Forests, par-
ticularly those of the northern state. It ranges over a wide xpanse
of territory living on other creatures including mice, rabbits, musk-
rats and door.
Life Habits

Tlolves run in packs during the wintor when food gots scarce.
During the mating season a male and a female hunt together. The
young arc born during the middle of the winter. The female makes a
nest under a log jam or in a sheltered lodgo whore from two to oiht
young are born. The male helps take core of tho young by bringing
food to the nest. By the tiao spring opens the young nra able to
go short distances from the nest and radunlly learn to hunt as they
develop size and strength.
ManagerLnt Procedure

Much effort has bOut axpondod in reducing wolves as a method
for increasing the numbor of door. The exact value of this reduction
is not based on sound evidence -tz Lttle is knoun about how much
wolves ioip door by keeping down the number of their compctitoi, he
snowshoo hare. Ujitil this inter-roltionship is better kncnm, efforts
should be expended in ieariun the truth rather than rcinoving a f'ctor
of unknown. effect.

Census Method

A census of wolves should bc taken on snow in the do3r concent-
ration yards during the winter. This can be done when t'qo forst
officer is invostige.ting the wintering conditions prior to taking the
door census or sanplc areas. Fom this rcconno1ssncc, a close es-
tirmtc of tho number of wolves can be made

COYOTE

The coyote is much like the gray wolf except smaller and a
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slightly more tawny or yellowish color. It was formerly a western
aninal, but its range has moved eastward until it now includes most
of Minnesota, Wisconsin end Michigan. Their movement has been hastened
eastward because of coyoto pups being brought east by tourists. These
animals are very resourceful and adapt themselves to their environ-
inent readily.

The breeding domicile is a hole in the ground which the animals
dig themselves, or may be en abondoncd badger don. The breeding dens
are carefully concealed and are difficult to locate.

The gestation period is 63 days or the smno as a dog or wolf,
the young being born in April. The average litter is six.° It is
believed that the population adds 20% to their numbers each year where
winter food is abundant.

The coyote is a carnivoie.nd eats anything in the way of
flesh that is available. He also eats fruits and berries where these
items are available. Coyotes will kill the young of domostic live-
stock and deer end may also kill adult door under certain conditions
whore snow is deep and the deer arc c&c from lack of food.

Thore doer or other aninals are being destroyed by coyotes,
the Regional Office should be notlficd so that a request may be made
of the Biologidal Survey for Government tro'pors.

:i-nost Theopson Seton - "Lives of Gr Animals."
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MA1WEME11T OF NON-GAME SPECIES

It is desirtble to construct and erect bird houses at Ranger
Stations, lookout 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 controllinc 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 coemiunity.

Through logging end burning of he ti-aber tracts of this
country many species of birds have been seriously reduced in numbers.
Some authori4ies say the destruction of the nesting sites of the
passenger pigeor. 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 cent. Such a reduction in numbers is a ser-
ious handicap to the breeding ry±hra of a species. It may even cause
extermination.

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

MARTINS°

Purple martins arc insect eaters, two -thousand mosquitoes
being the avcrige daily meal for each bircL. The house should be
placed near the water, where the insocts are plentiful and away from
trees where the foliage would be an obstruction to the flight f
the birds. The different stories or compar-ents of the house are
made in the ferni 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 awr until the next spring. Unless
the drawers are renoved, sparrows and starlings will occupy the
house after the martins leave. A feeding tray can be placed in the
frame where the drawers have been removed for the feeding of grain,
bread, or nuts to winter birds.

In Central Wisconsin martins arrive in the spring about
the middle of April, so the tras should be rplaced a week or two
before this time.

A note should be made of the exact date the martins arrive
so the houses can be made readv in tire for the birds.

Martin houses should be placed Lielve feet from the grounds
The poic should be at least 4 inches square and securely set in a
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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.

WRENS

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 the same vicinity vñ.11 frequently be occupied
by the same pair o wrens, as the some pair will very often raise
two or more broods during one season. Therefore more than one house
in the some locality is desirable. The house should 1-ye placed six
to eight feet from the ground. A perch on the outside of the house
is not desirable.

LEDGE FOR SJALLOW3 AND 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
outside of the building just below the eaves of the roof.

FLICKERS AND OTHER WOODPECKERS G

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 be altered to meet the
varied sizes of the different birds. Most of the woodpeckers will
be attracted by this type of house however. Place cipsorsà.wdust
in the bottom of the houses for the birds to lay their egs on as
those birds do not build ne'ts.

TRT S'.. L(YJ3 AND BLUEBIRDS

Prepared by L. A. Hautz

A single plan will serve fbr both tree swallows and bluebirds.
For tree swallows the houses should he nailed to trees and stps
along the edge of water or on a fence in the vicinity of water. Blue-
bird 1'omses are "iost successful on fence posts alon t'e edge of
wooded areas or orc'ards, id away fro'a hmin habitatior. If sparrov
or starlings are rn.enerois, leave out the bottom of -t e houses during
the winter season, and do not replace until before the swallows or
bluebirds arri-e in the spring. Fouses should be placed six or seven
feet above the ground They should be guarded from. cats and squirrels.
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deeding 'Stations and Bird Baths

G3EED
NG stations and bird baths will do more to kindle

appreciation for birds than any other single factor. Two
lana are submitted for approval. The rst type turns with

the wind and presents the cic*ed 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. sun-flower seeds, nuts and suet arc 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 dunng that time is a good
suggestion.

Fruit-bearing trees arid shrubs offer the finest kind of food and
protection. A group of the following trees or shrubs will com
plete your sanctuary

TREtS

Nnve Bulciar.s (Btn4 db. Movr, An (So4..
pp4oh)

Rw Ctn.*a (J't 'g') Mci.nay (Mona)
WiLt Cntt.its (Pr.. us p.nnsyIansca ALL Sn!

pniiia ,e?onnc. .nginsana)

Rro Cnoiirtp.ty (A,t s4.s,foh)
BLACK Cnostotsay utL.'stsp,$)
DoGwooDs (Census all va'snscs)
JAPANESE Hostysucia (Lsnscera jspon

JsPMsmt ,plERki (Be,bens dsssnll.gu)
Ss)s&scs (Rhs pullssss)

BUSHES

VINES

Vi.csssi !DPD (Psnts qs.mqss4cl.a)
Brrrotwm (Setsnse.s JssLo.sra)

-284-

ELDeasnn (Sabuaa asarudnus)
Ssowtoasv (Sy.pho,s.s,pes !sOsssI)

Co&sL Bt,iss (Sy phone.pos G-s4sn)
Hon Dvsn cisessui.ts (V.bus.uus)
Au. en. Vrssr.ncsis
ALL THE U.'.LELISS
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NiME OF ARTICLE

Distribution and Migration
of No. Pmerican Duck,
Geese and Swans

Duck Decline in the Northwest

Duck Sickness - A Form of
Botulism, Western.

Eleven Important wild Duck
Foods

Far-Flying .i1d Fowl and
Their Foes

Food Habits of the Mallard
Duck in the U. S.

Lead Foisoning in aterfowl

Malaria-Like Disease of
Ducks, A - (Leucocytozoon
anatiz, 1ickvrare)

More Waterfowl by ssisting

Nature

Propagation of Aquatic Game

Birds

Propagation of Wild Duck Foods

Small Refuges for Waterfowl

vrAT1T FF01. IL

ATJTFOR

Cooke, Wells W.

Brooks, i'tajr Allan National Georaphic
Magazine, Oct. 1934

McAtee, L. Dull. 720

Yletmore, Alex

O'floko, Earl C.

MoAtco, U. L.
Redington, Paul G.
U.S. Duroau of
Biol. Survey

McLtce, 11. L.

McAteo, 3.

-23 cA

PUPLI CATI ON

U.S.D.A. Biol. Survey
Bull. No. 26

Published by "More Gene
Birds in Lmerica," A
Foundation, Uew York,

N. Y.

U.S.D.A. Bull. 411

U.S.D.A. Bull. 205

U.S.D.A. Bull. 793

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

Published by "More Genie
Birds in nierioa," A
Foundation, New York,

N.Y.

Farmers' Bull. No.1612,
U.S.D.A.

U.S.D.A. Bulletin 465

Published by "More Game
Birds in eriea," a
Foundation, Uev; York,

Kalmiach, D.R. &
Gurdersor., M. F.

McLtee, W. L.



G
Fish & Game R-9

NE OF ARTICLE

Some Coinnion Aquatic, Game
and Rapacious Birds in
Relation to Man

Water Areas - Hov to Create
and Maintain Them

Wild Duck Foods of North
Dakota Lakes

Animal Coimnunities in Temp.
North .America (see p. 86

Animal Ecology

Aquatic Insects of New York

Aquatic Nemocera 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

WATERFOWL (cont: nued)

AUTHOR

McAtee, V. L. &
Beal, F. ii. L.

AQUATIC ANIM'.LS

Shelford, V. E.

Chapman, H. N.

Needham, J. G. &
Betten, C

Johannsen, Augustus

Turner

Muttkowski, R. A.

Kendall, V.. C. &
Dence, 71. A.

Muttko'wski & Smith

Ward, H. B. and

Whipple, Geo. C.

PUBLICATION

Farmers Bull. No. 497,
U.S.D.A.

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

Metcalf, Franklin P. U.S.D.A. Technical
Bull. No. 221.

University of Chicago
Press

Burgess-Brooke, Inc.,
Minneapolis, Minn.

N.Y. State Museum
Bull. 45.-48 Vol. 9,
1901.

N.Y. State Museum Bull.
68, 1903.

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

Roosevelt i1d Life
Annals Vol. 2 -#2,
Oct. 1929.

Roosevelt Wild Life
Bu11-Vol. 5, #2,
Feb. 1929.

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

Published in 1918 by
John 'iiley Sons,
Inc., New York, N.Y.

The American Viewpoint
Society, New York,
N. Y.

Guide to the Stud, of Fresh Iieedham, J. G.
Water Biology Paul R.
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Life in Inland 'Taters

Life of Inland Taters, The

Observation on Breeding
of European Carp at
B:avana, Illinois.

AQUATIC ANIL(ALS oontinued)

AUTHOR

Birge and Juday

Carpenter

Needham and

North American Ciddis Fly Lloyd, J.T.
Larvae

Richardson, R.E.

Quantitative Study on the
Fauna of Some Types of
Stream Beds, The

Percival, E.and
Whitehoad, R.

Shells of Lrrna and Water Baker, F.C.

Stoneflies or Plecoptera Frison, Til.
of Illinois, The

F1311 KEYS

Amen can Food and Game Fishes Jordan and Evermann

Check list of the Fishes Hubbs
of the Great Lakes and
Tnibutar Waters, with Nomen -
clatorial Notes end. Analytical
Keys, A
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PUBLICATION

Bull, #64, Scieiitifio
Series #13, Wis.
Geological and Natural
History Survey

The Mac Millani Co.,
New York City, N.Y.

Lloyd CombstOck Pub. Co.,
Ithaca, New York.

Bull, 2l, 192l, Ent.
Series o. 1 in
Lloyd Library

Bull, 111. Lab. of
Nat. Hist. Vol.9

Bull. #64 Series #13,
Vhs. Geological and
Natural History Survey.

Published by Charles
C. Thomas, 1931.

Journal of Ecology.
No. 2, 1929.

Published by A. VT.
Muinford, Chicago, 1903

Natural History Survey
Bulletin, tTrbaIa, Ill.
Vol. XX Article IV

Published by Double-
d-ty,Pae & Co.,
New York, 1905

University of
Michigan,Muaeuia of
Zool. Misc. pub.
No. 15, July 7, 1926.

Plankton (The Inland Lakes Birge and Juday
of Wisconsin)

Plecoptera Nimphs of America Classen,Peter W.

NAME OF ARTICLE

Inland Lakes of Wisconsin,
The - the Plankton


