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element or the 
abundance some that is unfavorable to 

desert areas the of water can 
factor. course, this is not a 

our wildlife is 

A classic way to 
to the most 
reduce its influence. is to 

the factor which has the ~~~n1t-~~T U.HU.'--.UlF-, 

influence. For 
an effort to increase a 

is the absence of winter cover 
flock. 

itself can be a _.__u,,_._..,,,,h 

animals have 

seem to one 
is The roosters will crow and 

level is not exceeded. 

winters in a row. At other times it 
may be necessary to harvest a many animals, 
for excessive are a threat to their 

themselves. 
Of course, even with no 

It is more common in wildlife populations to 
of and abundance than to 

can be traced over a number of years. 
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favor of the pheasant. Now 
trend toward intensive farming is 

pressure on the while the 

will increase. 
to the ravages 

!--'.__..,_.._,_..,"'"-'-"'"· The very presence of too 
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here is certainly nothing new about the strong 
interest in wildlife we see in America today. 

The very earliest settlers were intensely interested 
in wildlife, though at first more for profit than 
recreation. After the Mayflower deposited her load 
of Pilgrim colonists on our shores in 1620, she 
returned to England with a cargo of beaver hides. 

Nor is there anything really new about game 
shortages. Unregulated hunting and trapping by the 
first colonists, along with the changes they made 
in the landscape, reduced populations of beaver, 
deer, wild turkeys, and other animals in remark­
ably short time. The first closed deer season was 
enacted in Rhode Island in 1646, more than a 
century before the Declaration of Independence! 
Found in the journals of early colonists are con­
cerned statements about depleted game popula­
tions that read as if they were written today. 

What is new, though, is the profession of wildlife 
manager. It is one of the youngest professions in 
existence. Its birth is usually dated at 19 3 3, when 
Aldo Leopold brought out the first textbook on 
game management, named appropriately, Game 
Management. That original text still provides the 
foundation for educating today's wildlife mana­
gers. Yet the profession is relying more and more 
on a machine not mentioned in that text (because 
it had not been invented): the computer. Wildlife 
management is a young, exciting, and fast­
changing profession. 

But what is wildlife management? As the name 
implies, it is that profession which attempts to 
manage populations of certain animals living in the 
wild. To do that, the manager must be part 

farmer, part scientist, and part public servant. 
The manager is like a farmer because both are 

involved with growing a "crop" of living things. 
Both worry about the well-being of animals under 
their care. Both deal with the question of how 
many animals should be harvested and in what 
ways. Many of the principles of agriculture and 
animal husbandry are central to the wildlife 
manager's training. 

Of course, there are differences. Some of the 
wildlife manager's livestock are unpredictable 
(at times anyway), and may chase him up the 
nearest tree. All are elusive and shy. Some are born 
in Canada, spend their winters in Mexico, and are 
only in Minnesota for a few brief days in fall and 
spring. And the various animals under a Minnesota 
manager's care are spread out over 84,068 square 
miles. The "farm" and the "livestock" of the wild­
life manager present some large challenges, to say 
the least. 

As a scientist, the manager studies wildlife 
species, concentrating on their relationships with 
their habitat and with other species, particularly 
man. The central discipline of the manager is 
biology, particularly two specialized branches: 
population dynamics and ecology. 

Wildlife management presents scientists with 
some unique challenges. Most wild animals make 
every effort to keep their distance from people, 
including scientists. If a wild animal is caged for 
study, then it is no longer a wild animal. Scientists 
prefer to work within a controlled environment, 
like a laboratory, where they can study one 
problem at a time. Yet the only true laboratory for 



the wildlife biologist is the natural environment of 
the animal, with its unpredictable weather and 
vastness. It is a difficult place for a scientist to 
work. 

The manager is also a public servant. Most funds 
for wildlife management come from taxes and 
license fees paid by sportsmen, who are primarily 
interested ip. healthy populations of game animals. 
But bird watchers, photographers, and others are 
very interested in wildlife. If farmers are losing 
profits because waterfowl are eating their grain, 
they become interested, too. The wishes of all 
these groups are sometimes irreconcilable, and 
sometimes are based on an incomplete under­
standing of wildlife needs. Thus, the manager 
must educate the public while he serves them. 

All in all, it is a challenging profession. Wildlife 
management is a new science; there is much to 

be studied. Because of competing interests of dif­
ferent groups, managers are not always sure of 
what they should be trying to accomplish. Above 
all, they know it is difficult to sort out "cause and 
effect" relationships in wild populations, for plant 
and animal species are linked in a vast and complex 
network of relationships. 

And if all this were not complicated enough, the 
picture is forever being changed by the activities 
of people. They dam rivers, drain marshes, and 
level forests. They attempt to exterminate some 
species, while introducing new ones that are not 
part of the original community. They fill the 
air and waters with exotic new chemicals which 
never existed in nature. They tear around in 
delicate ecosystem like a kid in a flower garden. 
People complicate the task of the manager ... to 
say the least! 

Written by Steve Grooms. Illustrated by Don Balfour. Published by the 
Education Section, Bureau of Information and Education, Minnesota 
Department of Natural Resources. 



hen the first settlers arrived in Minnesota 
they found an richness and 

diversity of wildlife. The state is still blessed 
with a of the last 
and a half has many "'"'H-'-''F,VO. 

It may not occur modern Minnesotans that 
the towns of Buffalo and 
north and west of ,,.._-'-,H''-''-HJV.1..1.u 

Mankato. the woodland caribou wandered 
over much of northern Minnesota at one time. 

these animals are gone. is hard to 
imagine they once lived here. 

Later some species flourished that were acci­
dentally or purposely introduced in Minnesota. 
The ringneck 
starling, and ~i•.,...,ii~·i• 

brought in from other 
prairie chicken and bobwhite 
into Minnesota when certain i~i ..... i.,..., 

favored their was said to be 
excellent in White Bear Lake and near 
Avenue in ,, _ _.__L''-'""'U-1-J 

Minnesota's 
result of three 
communities which met our state . 

. uuu,:;:;,_u,..., a line drawn from the upper left corner 
of the state down the center to the lower 
right corner. To the west and south of that line man. 



of 800-1899 
There was little settlement in Minnesota to 

1851. At that time treaties were with the 
,u,__._,. .... .,...,, and whites felt safe in the new land. 
even before the treaties were buffalo 
were being driven from the This was a 
time when the dominant attitude-almost the 
attitude-toward wildlife was one of 

took two forms: ~ 
commercial. Economic survival was very difficult 
for the and settlers. could 
scarcely afford to not harvest wild game. 

Until the 880s there were almost no restric-
tions on the of wild animals. There were no 

seasons and no bag limits. Waterfowl were 
hunted in the and game animals 

were taken at all times of year. Nor were there 
any restrictions on methods. Deer 

with torches was common, and passenger 
pigeons were killed the young 
out of the nests. 

This pressure, with every animal "in 
the year, took its toll. Much 

HUJ.HL._..,. ... , was the effect of market 
sold 

these sales were small-scale business affairs con-
ducted through local butcher or hotels. But 
the 

made market 
with markets as far away as 

Chicago. The first animal to collapse under the 
pressure of commercial hunting was the largest, the 
buffalo. 

Let's trace the history of Minnesota wildlife and 
its management, starting with the 19th century, 

each biome in turn. 

Prairie 

In addition to the buffalo, the original wildlife 
of the orairies were deer (in small numbers, 

associated with wooded areas), sharp-tailed 
grouse, and waterfowl. A combination of un­

and habitat modification 
before the century was over. 

in great herds across the 
from the Mississippi to the Missouri rivers, 

from the Iowa border north to the Red River 
But the big bison were unable to stand up 

to massive market hunting that followed the 
railroads west. Their numbers had been severely 
reduced by the 1840s and they were gone from 
the state 1850 except for an occasional straggler 
from herds to the west. In the 1860s, the sight of 
buffalo bones bleaching in th~ sun greeted travelers 

western Minnesota. 
were hunted relentlessly until they 

drifted north and west out of the state. 
Another factor in their disappearance was the 
conversion of to farmland. There were still 
some elk in far northwestern Minnesota in the 
l and 1890s, but they were the remnants of a 



much 
from the Iowa border to 
Mille Lacs lake. 

once is 
Prairie is also 
settlers succeeded 
up 



Destruction of their 
the 

of young and adult 
factor. Before the 20th 
Minnesota had lost its last passenger 

Coniferous Forest 

The 
forests were the 

spruce grouse, and snowshoe rabbit. 
The moose was most 

animal. But 

far northwestern 
been common as far south as the Itasca area. 

Even without wolf and 

tree 
•A• ... ,._,, ••• ~ also broke up the continuous 

"-'-H-'--'-'F·" which favored some animals and 
others. Bears became less numerous 

while deer and grouse, which had not been found 
to move in. 

valuable natural resource 
would be lost from the state. 

Where the 9th settlers had 
game 
could 

meat or a~"''''''"'"''-
now wildlife was viewed more and 

more as a recreational resource. The new attitude 
to market and 

The age of conservation was best 111 

These 
in the face of 

many new game and 
areas were to be havens for 



bounties were set up to encourage the killing and 
trapping of such predators as the timber wolf. 
Experiments were conducted in artificial propaga­
tion (stocking), with mixed success. 

This period saw a great turn-around in 
perceptions of wildlife. Because the public was 
responding to excessive exploitation of natural 
resources, this age sometimes erred by over­
protecting species. Overly strict deer seasons were 
established. Still, modern Minnesotans should be 
grateful for the efforts of the early conserva­
tionists, for we continue to benefit from their 
legacy to us. 

Prairie 

Most of the original tallgrass prairie was buried 
by the plow as the new century began, yet more 
great changes were to come. Modern agriculture 
affected the land and its animal populations in 
many ways. Great numbers of marshes and 
potholes were drained to make more tillable land, 
and waterfowl suffered as a consequence The 
fabulous prairie pothole region was bled away, 
marsh by marsh. 

Tractors and other new farm machinery made it 
possible to farm larger land units. The 
new farming caused some upland species to decline 
while others flourished. The mix of ~~~·~+~·~ 
hayfields, and waste areas was suited for 
the ring-necked pheasant. The loss of grassy lands 
hurt the prairie chicken. Soon it was 
the pheasant as the most abundant 
Gust as the sharp-tail had been 
prairie chicken in an earlier Prairie chicken 
and sharp-tail populations fell off 
except in the northwest. began to 
as farmers turned increasingly to "clean farming ' 
practices, leaving too little cover for the small 
birds. 

Hardwood Forest 

The early 20th century saw increases 
in the deer population in the old hardwood forest. 

forest areas were cleared and converted to 
farmland, which the of the 
pheasant and cottontail in the 
southern end of the forest area. 

Logging in the northern end of the 



increased. 

soared as 
forests sprang up in areas once 

the The smaller trees let 
to the forest floor. This 

nutritious level 
which deer thrive upon. 

the first decades 

caribou herd to a few animals in 
of efforts to 

Minnesota's caribou herd withered away. 

Era 
last several decades have seen the evolution 

of conservation into modern If the 
rl'..lln<H~\.' were more subtle than the from 

to were never-

~'-'AH~.·~·~ ways 
and the 

other in it. Earlier .uu.uiu•r-,V.UH.-'.H'- efforts 
tried to limit the deaths of game ... ,. ...... ,,...., ... ,_,"' Modern 

to death as a 

former 
director of Fish and became a model for 
the nation. thousands of acres of wetlands 
and other natural areas were the 
state. 

wetlands were 
until a small fraction of the 
""'

11 
.... ,- ..... ~, remained. The small of cover on 

farmland were being cleared away, and intensive 
reduced the cover wildlife 

winters. 
Under these pheasant populations 

declined. Pheasants made a recovery when farm 
surpluses idled many acres of land in the 19 50s. 
But with the recent return to full production, 

,_,V',_,~-·~~-·'-" .... u have dropped again. These 
offset by increases in 

populations. 

Hardwood Forest 

The northernmost end of the old hardwood 
forest area has become the home of Minnesota's 

grouse population, thanks in large to 
extensive public land holdings in the northwest. 
Moose have increased so much that moose 
seasons are now held. 

The central ..._,....,, .. .,.,,..,.,.., 
populations of grouse 

and deer. 
Below the Twin in the southeastern end 

of the hardwood deer and grouse maintain 
stable l-'"-'11-'"""'' ..... "'''U'-'-'.'-'· Wild turkeys have been success­

and are multiplying in numbers. 

Coniferous Forest 

Deer flourished during the first several decades 
after northern forests were logged. Deer have had 
their ups and downs in recent times, but the trend 
is downward. Logging has tapered off and 
modern fire suppression techniques have all but 
eliminated wildfire as an habitat re­

Minnesota's northern forests are growing 
too mature again for good production of grouse 
and deer. Spruce and fir are replacing aspen as the 
dominant UO<--.-O"l"'l1"11Aft 

are increasing. 
are also at the prospects for re-

the woodland caribou. 

Overview 
This through history has shown us 

we cannot take our wildlife for 
Without proper habitat and without 

responsible use, any wild population can fade 
away. 

the of the many changes in Minne-
sota,s wildlife also contains some notes of 
Not all changes have been bad, and the State 
continues to hold a of wildlife. 
We have reason to 
ened land use, this .......... ,...,...,,'-U'"" 

future. 
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TIME POPULATION 

000 

1094 

00 

bow & arrow 
) deer" season 

4 

---- -- --- -----------------------------...,..,,..--...,...,..-__,.....---.-......... -----------,----------------,---,--------~ 

400 males 
600 females: 

234 1 
38 

148 antlered males 

HERD 

405 adult & females 
282 male fawns 
259 female fawns 

392 males 
609 females: 

deer" 

236 
1 females 

~.,.. n''~ females 

METHODS USED COLLECT 
INFORMATION 

1) Aerial surveys 
Number of deer killed cars 
Conservation Officer and Wildlife 

of winter conditions 

Conservation Officers and Wildlife 
examine does killed 
and June to determine: 

1) 

Number of fetuses 

cars between 

the 

deer is estimated from 
Conservation Officer that include infor-
mation on the number of deer killed 
number killed by number 
etc. 

Information on the hunters' harvest is ~~L"~'' ~~ 
from: 

1) of gun and bow-and-arrow kill 
mail survey random survey to deter-

mine the number of deer 

The of deer is "'"'_,,._,._,.,..,-"'" Con-
servation Officers. 

deer information is 
from Conservation Officer and 

of winter conditions in the area. 

Chart A follows the deer 
.the year in our model area. The chart assumes that 

"~",,., ... ~~ and are 
moderate and allows for both bow-and-arrow and 

1111 n•11 ,. .... ..- seasons, as well as an average 
rate. 

~~~U-UL."- from left to 

sex, managers 
to collect information about 

HOW POPULATION GAINS AND LOSSES 
ARE ESTIMATED 

count the number of deer in a small 
selected area and the results to estimate 
the of a area (1,000 sq. mi. in 

trends-the ups and downs 
be followed when sur-

From the does wildlife biologists 
the average number of fawns that will 

does of different ages. 

Summer is an easy time for deer. From the in-
formation in the biologists esti-
mate that of the adult males and 96% of 
the adult and females will survive the 
summer months. Of the of the males 
and 87% of the females survive this period. 

Information about the harvest allows Wildlife 
to estimate the number of 

a "success ratio" 
successful hunters in the 

kills reported is corrected 
multiplying the number 

of bucks taken a "bucks only" season by 
0.25, the number of illegally killed does and 
fawns can be estimated. 

Winter is a more harsh time for deer than is sum-
mer. In this the winter is "moderate" 
with 92% of the l females and 91 % of 
the of the herd until ~!"'·~ • .,_,. 

and to 
~ ~,·~L,,~,,, gains and losses . 

in the model is stable. This 
is about the 

same from one year to the next ( 1 at the 
hP•rr1nn,..., ... of each to put it another way, 

losses for the year. For the 
... ~.··~·,,~,, to remain stable, the sex ratio (males 

should be maintained at about the 
year. 

5 
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x 
x 

.70 
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depends on the 
there were four 
(the three-day, season 
any-deer season). estimate that 
four-day season on bucks in this area, 38 
of the fall will be taken. 

The number of does and fawns taken 
arms depends on the of the 
season and the number of 
hunters. From results of 
biologists estimate the number of 
hunters that will be successful. For a 
"any-deer" season in our model area, 30 
the permit hunters will take does or 
vest 269 does and 897 
can be issued. 

Wildlife managers have found that 
the number of 
manipulate the size of the herd so that it 
stays in the range between too many and too few 
deer. 

Conditions of course. Our model is 
based on average survival and rates. A 
severe for could reduce the 

thus 
Pressure from 

various citizens' groups could force a 
shorter season the size of 
herd or area conditions. 
any one of the factors 

the 

Steele counties. 



• 



) 

3) 

males 
females 

I-year-old 
2-year-old 
3+ year-old 

summer 
adult males 
adult females 
male fawns 
female fawns 

fall 
adult males 
adult females 
male fawns 
female fawns 

adult males 
ad ult females 
male fawns 
fem ale fawns 

fawns 
rate 

392 

236 x .65 
141 x 1.70 
228 x 2.00 

1001 

survival rate 
x .97 
x .96 
x .95 
x .87 

harvest season 
survival rate kills 

survival rate survival rate 
x .91 
x .92 
x .91 
x .91 

end year popuJlatJton 
males 
females 

1-year-old 
2-year-old 
3+ year-old 

FIGURES 

BOW AND 
1 week season: 
2 week season: 
3 week season: 
4 week season: 
6 week season: 
8 week season: 

2% of the fall population will be harvested 
3% of the fall population will be harvested 
4% of the fall population will be harvested 
5% of the fall population will be harvested 
6% of the fall population will be harvested 
7% of the fall population will be harvested 

The bow-and-arrow harvest is distributed evenly through the herd 
so the same percentage of each age and sex will be harvested. 

Bucks only season: 
1 day season: 27% of the fall male population will be harvested 
2 day season: 40% of the fall male population will be harvested 
3 day season: 51 % of the fall male population will be harvested 
4 day season: 57% of the fall male population will be harvested 
5 day season: 61 % of the fall male population will be harvested 
6 day season: 64% of the fall male population will be harvested 
7 day season: 66% of the fall male population will be harvested 
8 day season: 67% of the fall male population will be harvested 

Any deer season: 
1 day season: 
2 day season: 
3 day season: 

30% of the permit holders will take does or fawns 
45% of the permit holders will take does or fawns 
56% of the permit holders will take does or fawns 

A number equivalent to 25% of the bucks taken. 



would first take stock of 
vent data. Census of 
would be checked 

rele­
sorts 

the 

Then the managers would draw up a 
for corrective allocate money for 

and monitor the recovery 

these factors severe limits on what 
managers can do for wildlife. 

Wildlife 
or Minnesota's of Natural 

are funded various fees or taxes. The 
amount taxes is determined who 
also determine the of wildlife 

and the vision needed 
benefit but 

their programs are 
work for too few 



licenses. 
pressure from caused the 

to establish a new State Waterfowl 
for duck and goose the 

generates revenues for habitat 1 1'Y'l.,,.....,..,.,."0 ·rn,,.r11t 

on shallow lakes. 

With so little money to wildlife managers 
maxim um value would like to to 

those 

wolves 
see them exterminated; other groups who are 
as vociferous in their believe wolves 
should be and never, under any circum-

Either view is incom-
any program to manage for 

upon a certain amount 

...,,__._u, ... _._.._,,_h, are 
find it difficult 
affects wildlife 

do 

versies about many Minnesota 
with an interest in wildlife has his or her 

which conflict with 
and 

evidence of the managers. 
Wildlife managers have their most serious 

when the interests of wildlife 

of waste and wild areas. Thus 
officials tend to see any land set aside for wildlife 

of 

can encourage groups of 
as farmers or lumber 
favorable to 

treasure wildlife. 
All these 

economic interests which conflict 
as various of pressure on 

The pressure can be subtle or 
groups call managers 

to task for this program or that. Economic groups, 
such as farmers or land know how to 
make their voices heard. Sometimes iv~J.;)H:.tlv 

pass laws which mandate certain wildlife 
"'"'~'-'-'-'J'"·-'-"' managers and 

~~~--~~-,..-,~ may with 
this is 

divide their efforts and money, some 
for and some to defend their 

So wildlife programs are 
VJ.lU;)\," between an ideal program a 

program which can be funded. Often the program 
takes into account theories and 
economic self-interest. 

effects of these economic 
pressures are not bad. if not 

'-''--''-'-'"'' ..... can fall into ruts and fail to see the 
"'"''-'"'·iiii•,..,u of some programs. On the 

managers could do a better for 
wildlife lived an ideal world-a world 
with bountiful and little .,,,,,,.,,~.,.,, 

pressure. 
the real world of wildlife ,,,..,._._ ...... 1-.,'"'-'-'"n' 

vJ.H.1..1.J.\.JiJ.,:::,v is to do the best 
limits established our 



ne first a manager must know before any of 
decision about wildlife or habitat is: how many animals are there? This is the 

Minnesota 





WHY: 
WHEN: 
WHERE: 
HOW: ,,, ... ,.,.n ..... r1 for deer 

....,, .. 11-'''"'·A..._..,_,.,.fio. the results to make an estimate of the deer 
for a 

magine you're a wildlife manager. Word from 
the main office of the Department of Natural 

Resources in St. Paul comes to you that a 
survey of the deer population in northern Minne­
sota is to be conducted in April and early May. 
Visions of spending seemingly endless days count­
ing the white flags of bounding bucks, disappearing 
does, and fledgling fawns spring into your mind. 

But your fears are unfounded, for within a 
few days the mailman has delivered a package to 
you from the DNR. Inside are a stack of forms and 
a few pages of instructions entitled: "Instructions 
for the Deer Pellet Survey." With a sigh of relief, 
you read the instructions. 

The survey is designed to provide information 
on deer population trends for wildlife management 
purposes, such as for setting the details of the deer 
hunting season. The areas to be surveyed are 
broken down into sections (square miles) which 
are selected in your area. The search is to 
begin at one of the corners of each chosen section. 
From the starting point, you are to walk a 
rectangular course through the section, stopping at 
four predetermined spots to measure off a plot of 
ground 721h x 12 feet. 

Within the plot, you are instructed to count the 
deer pellet groups (an average group contains 65 
pellets) and record the number on the form sup­
plied by the DNR. In the form has 
blanks to record the number of moose pellet 
groups, ruffed grouse and hare groups 
in each plot, as well as a space to jot down the size 
and type of trees and shrubs in the 

N 

Forms 
for rru:~<:><0n-r1n.n-

Random 
Starting 

End Point 

While walking between the plots on the course, 
you are also asked to record the remains of any 
dead deer you encounter and list their age, sex, 
cause of death. 

The instructions also contain a reminder not to 
confuse deer with those of other animals 
such as rabbits (which are light brown, slightly 
flattened spheres, generally smaller than deer 



pellets), porcupines (which are slightly rougher and 
more curved than deer pellets) or moose (which are 
usually larger than deer pellets.) 

The entire form is to be filled out in the field, 
so all that remains to be done after the survey 
has been completed is to sign the form and mail it 
back to the office. 

Once your forms and those of the other wildlife 
managers are back at the DNR, a formula is applied 
to the numbers gathered in the field. In general, 
the formula uses the specific information gathered 
on the small plots and expands that information 
to arrive at an estimated deer population for larger 
areas. 

In figuring the estimate, wildlife managers use 
facts that have been observed about deer in gen­
eral. On the average, they know that a deer 
deposits about 13 groups of pellets every 24 hours 
and that' the size of the group is 65 pellets. This 
information, coupled with the knowledge of the 
number of days since the complete leaf fall of 

the previous year (when most of the old pellet 
groups would have been covered with leaves) and 
the size of the area searched, gives the wildlife 
manager a good estimate of the deer population of 
a given area. 

In addition to helping estimate the deer popula­
tion, the survey has other wildlife management 
uses. It can assist in the making of estimates of 
ruffed grouse, hare and moose populations, and in 
determining how the deer fared through the 
winter. By recording tree and shrub information, 
managers have a keener understanding of deer 
habitat. If the survey is done on a yearly basis, the 
information can be compared to that collected 
in previous years so population trends can be 
identified. 

Besides its wildlife management uses, this 
survey is also a good excuse for a walk in the 
woods. 

Published by the 
Bureau of Information and Education, Minnesota 

Resources. 



WHEN: 
WHERE: Roads that pass near water 
HOW: Count of ducks 

and ,,.. ... ,.u ... -•"' 

males and females 
of either side of a 

of water area 

NEEDED: Car 

Duck identification chart 

magine you're a new wildlife manager. You get 
a call from your boss at the Department of 

Natural Resources He wants to know how 
many breeding pairs of ducks there are in your 
area. The first impulse may be to answer "quite a 
few," but you hold back as he begins to explain 
the job. 

A part of the duck survey is done from the 
air, with a pilot and observer flying low to count 
the number and types of ducks seen along a se­
lected course. Ground crews will double-check 
selected portions of the course and the findings 
of both air and ground crews will be compared. 
From their figures, an estimate of the number of 
ducks will be tabulated. 

But there is another type of survey, one made 
from a car, that has been done for years. This will 
be your job. You are given a specific route to drive 
in Along the route you are to record all 
ducks seen within one-eighth mile of either side 
of the road. There are spaces on the form to jot 
down the number of pairs, lone males and females, 
or unpaired groups. These are recorded according 
to the coot. 

All water areas within your census are 
recorded according to whether they are temporary, 
seasonal, semi-permanent or ponds, 
lakes, or rivers. The number of ducks seen in each 
type of water area is recorded. 

At about every tenth water area, you are to 
to create a disturbance outside the car. This will 
cause the ducks to move so you can see those that 
may have been hidden at first. This information 
will give you an idea of the number of ducks that 

were hidden at the stops where no disturbance 
was created. 

your route has been and all 
information collected on the form, it is returned to 
the Wetland Wildlife Research people at the DNR 
for and comparison with figures from other 
areas and similar information from other years. 

From earlier surveys, the DNR has found that 
habitat is the key to duck populations. During wet 
years, when there are more water­
holding areas, the number of breeding ducks is 
higher than in years when many ponds up. 

When wildlife managers drive their routes 
also notice new drainage projects which create 
more land for crop but less water area 
for breeding and of ducks. 

The two most common breeding ducks in 
Minnesota are the teal and 

some 20 duck nest in the 
state. 





WHY: 
WHEN: 

To determine the moose population and animal productivity 
Winter 

WHERE: 
HOW: 

Northwestern and northeastern Minnesota moose range 
By counting the number of moose by air on selected ground 
plots then expanding the figures mathematically to estimate 
total population. 

EQUIPMENT NEEDED: Airplane 
Maps 
Forms 

icture yourself as a wildlife manager in north­
eastern Minnesota. It's winter and the hectic 

days of hunting season are over. You're looking 
forward to a slightly lighter workload for a 
few months, a good time to catch up on wildlife 
reading. The phone rings, breaking the silence. It's 
your boss from the Department of Natural 
Resources (DNR) regional office. 

"I want you to conduct a survey on the moose 
population," he tells you, "and I also want to 
know how well the animals are reproducing." 
Instructions and forms for the survey will be sent 
to you, he says. As soon as he hangs up, you call a 
pilot friend who works for the U. S.Forest Service. 
After a short discussion, he agrees to fly the 
plane for the survey. 

When the instructions come, you go over them 
with the pilot and a Conservation Officer who 
has agreed to go along as an observer. On a map 
of the area, you plot out the three-by-five mile 
areas that were randomly picked to be surveyed. 
There are about 40 survey plots in the northeastern 
moose range that are to be studied by air. 

On the first clear day, you take off. At a low 
altitude, the dark moose are easily seen against the 

white snow. Each moose seen in the selected areas 
is noted on the form and a special notation is 
made for each ca1f. 

Within a week your part of the survey is 
complete and, after mailing the forms to th~ DNR 
office in Grand Rapids, you are free to go back 
to other duties. 

Once the forms reach the main office, they are 
studied along with information gathered in the 
northwestern Minnesota moose range. The 
information is plugged into a mathematical 
formula which expands the numbers of moose 
found in the small survey plots to reach an 
estimate for the entire moose herd. 

The number of calves spotted is compared to the 
total population so reproductive success can be 
made. Both the figures on reproduction and 
population are compared with figures of earlier 
surveys to determine whether the herd is increasing 
or decreasing. 

The survey results, along with other information 
on the moose herd, is used to aid the DNR in 
making decisions about such things as whether 
or not to open a moose hunting season. 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
Education Section, Bureau of Information and Education, Minnesota 
Department of Natural Resources. 





WHY: 

WHEN: 
WHERE: 

HOW: 

To determine how pheasants (and other farmland wildlife) 
survived the winter and make up of the spring breeding 
population. 
Mid-May. 
Minnesota pheasant range (southern and western farming 
country). 
By counting the number of pheasants (and rabbits, Hungarian 
partridge, deer, red fox and skunks) along two 25-mile routes 
in each county and comparing the results with those of 
earlier years. 

EQUIPMENT NEEDED: Maps 
Instructions and forms 
Car 



ou are a wildlife manager stationed in the farm 
ing region of southern Minnesota. The sky is 

just beginning to turn pink in the east as your 
alarm clock rings. After a quick breakfast, you step 
outside to watch the sun peek up from behind a 
grove of trees. 

You check the mid-May weather conditions: a 
clear sky, wind of less than 10 miles-per-hour. 
Running your boot through the grass, you notice 
that the dew leaves the leather quite wet. You 
have checked the five previous mornings, but 
this is the first morning that conditions are just 
right for making your spring roadside pheasant 
count. After gathering forms and maps supplied 
by Department of Natural Resources (DNR), you 
drive to the start of your route. 

The roadside counts are conducted each May 
and August, with two or three routes being run in 
each of the 63 counties of Minnesota's 
pheasant range. Since 1956 the routes driven, 
dates, weather conditions, and times for the counts 
have been standardized so results can be compared 
with similar information from previous years 
with greater accuracy. 

At sunrise you begin your route, driving at 15 to 
20 miles-an-hour. On the seat next to you is the 
DNR form on which you have already noted the 
time, temperature, wind speed, sky cover, and 
amount of dew (the heavier the dew, the better.) 

Each pheasant seen along the route is recorded 
according to sex and whether it was seen within 

or outside the road right-of-way. The road and 
both ditches are included in the right-of-way. 

In addition to counting pheasants, you also note 
the number of Hungarian partridge, cottontail 
rabbits, deer, red fox, and skunks on the form. 
At the end of the route, you total the number of 
each animal species seen. 

On the next day with suitable weather condi­
tions, you will run the second route in your 
county. When both routes are completed, you will 
mail the two forms to the Farmland Wildlife 
Research Center in Madelia, Minnesota, where they 
will be combined with forms from other counties. 

The forms will be studied at the research center 
to determine how well the different species sur­
vived the winter and to get an estimate of spring 
breeding populations. The figures can also be 
compared to those of previous years so wildlife 
biologists can tell whether different animals are 
increasing or decreasing in numbers. 

The August roadside count is done in the same 
fashion as the spring count (except that in some 
counties three, 25-mile routes are run rather 
than two.) The results of the August count help 
biologists determine the reproductive success and 
adult breeder survival from spring to fall. 

With this and other information in hand, wildlife 
biologists are better prepared to tell how such 
things as weather and habitat changes affect animal 
populations. 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
Education Section, Bureau of Information and Education, Minnesota 
Department of Natural Resources. 



WHY: To estimate male ruffed grouse populations and compare the 
estimate with those of previous years to spot population 
trends 

WHEN: Mid-April to mid-May 
WHERE: Southeastern and northern Minnesota 
HOW: By driving a selected route and stopping periodically to count 

the number of "drums" heard 

EQUIPMENT NEEDED: Car 
Thennometer 
Forms and maps 

he ruffed grouse is Minnesota's number one 
gamebird. The state's grouse population, 

among the best in the nation is found in the south­
eastern hardwood forest and most of the northern 
half of Minnesota. Each spring, the Department 
Natural Resources (DNR) monitors the grouse 
population-without ever seeing a bird. 

Imagine you'r~ the wildlife manager for a 
sizeable area of central Minnesota. You awaken 
in the pre-dawn of early May and check the 
weather. The temperature is more than 35 degrees 
and there is hardly any wind. It doesn't look like 
rain. 

After making your observations, you decide that 
it's a perfect day to begin your ruffed grouse 
drumming count survey. You have already read 
the survey instructions provided by the DNR office 
and marked the stops you'll make along the 
survey route by painting numbers on trees or poles 
near the road. 

You gather the survey forms and drive to the 
first stop. It's now five minutes after a beautiful 
sunrise. As you step out of the car, you check your 
watch, for at each stop you are to listen for drum­
ming grouse for exactly four minutes. 

The drumming you are listening for is done by 
the male grouse. He will stand on a log (or perhaps 
a rock or raised root) and beat the air rapidly 
with his wings, creating a sound similar to that of 
an old farm tractor just starting up. The drumming 
is intended to attract a mate and to tell other male 

grouse· to "stay away from my log!" Each drum 
lasts about two seconds and is repeated about 
every four minutes. The sound can be heard for 
about one-quarter of a mile. 

On your form, you .record the number of drums 
heard in four minutes, the type and size of the 
vegetation, the exact mileage, and the stop 
number. This is repeated at each of the 10 stops. 

After you have completed the survey routes in 
your area, you mail the forms back to the DNR 
where wildlife biologists use the information to 
estimate the status of the male ruffed grouse 
population. By comparing the results of the survey 
with findings from previous years, biologists can 
also estimate whether the grouse population is 
rising or falling. (Often, ruffed grouse populations 
rise and fall at 10 year intervals.) This information 
is used to make recommendations for hunting 
seasons. 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
Education Section, Bureau of Information and Education, Minnesota 
Department of Natural Resources. 





WHY: To determine the number of animals taken by hunters each 
year as an aid in setting future hunting seasons 
After the hunting season closes 

WHERE: 
HOW: cards and game registration 

et's pretend you are a wildlife manager. You are 
stationed in central Minnesota and it's your day 

off. You do a little shopping in town before you 
stop at a cafe for lunch. The fellow at the counter 
next to you starts a conversation. You tell him that 
you are a wildlife manager and the talk centers on 
surveys conducted by your employer, the Depart­
ment of Natural Resources (DNR). 

''I think your surveys are a lot of bunk," he 
says, "especially the one about how many deer are 
shot in the state every year. I don't know how you 
guys figure it, but however you do, I don't think 
it's right." 

In addition to managing wildlife, a large part of 
your job is answering questions posed by interested 
people. You launch into an explanation. 

First, you tell the man, it may be true that deer 
harvest figures for the state, or even for a region or 
county of the state, may not match the figures 
for small areas within the state, region, or county. 
The DNR can tell you, for example, about how 
many deer were taken in a given county, but not 
how many were taken on each section of land 
within the county. 

The yearly estimate of the number of deer 
harvested by licensed hunters is the longest stand­
ing survey in Minnesota, you continue. It started 
as a simple tally of information gathered from 
hunters' report cards. 

Today, questionnaires are mailed to about 
1,600 randomly-selected deer hunters asking them 
about their sucess, area hunted, number of days 

spent hunting, and so forth. Estimates of hunter 
success are not made until at least 90 percent 
of the questionnaires are returned. Statistically, 
this survey has a narrow margin of error ( + or 
- 2.5 percent.) Knowing the number of licenses 
sold, it is then possible to estimate the total 
number of deer harvested. 

Finally, you tell the man, these surveys, along 
with other information gathered during the 
year through additional surveys (deer pellet 
counts and hunter check station statistics, for 
example) help the DNR in setting future deer 
hunting seasons. 

"I still don't think those numbers are very 
accurate," the man says as he slides off his stool to 
leave the cafe. But, it seems to you, his last com­
ment lacks the conviction of his first statement. 

Illustrated by Don Balfour. Published by the 
Bureau of and Minnesota 

of Natural Resources. 





WHY: To determine the number of big game animals killed on 
Minnesota roads each year 

WHEN: Year-round 
WHERE: Statewide 
HOW: Reports are filed by conservation officers on big game 

animals killed in car accidents. 

magine you're a Conservation Officer. It's about 
10 o'clock at night and you're driving home after 

a long day. Highway 61 along the north shore of 
Lake Superior is icy in spots, and the cold north 
wind blows snow through your headlight beams. 
Ahead, you can make out the flashing emergency 
lights of a stopped car. Pulling in behind the car, 
you stop to investigate. 

The car has hit a deer, and the driver is ex­
amining the dead animal on the shoulder of the 
road. After you identify yourself, the man explains 
what has happened. He didn't see the animal 
until it was too late to stop. Although he swerved 
to avoid the deer, the road was icy and the right 

front fender struck the deer, killing it almost 
instantly. 

"What are you going to do with it?" he asks 
you. First, you inform the man, you are going to 
clean the deer. Then you'll probably drop it off 
tomorrow at a nearby market where the meat will 
be sold on consignment, with a small percentage of 
the money going to the market and the rest to the 
Department of Natural Resources (DNR). . 

"Oh," he says, "I thought maybe I could buy 
it." You think it over for a moment. Normally, 
you try and dispose of the meat in such a way as 
to benefit the most people possible. But there 
has been many road kills this year and most of the 



needy groups and individuals in your area already 
have venison. So, you agree to sell the deer to the 
driver. 

After cleaning the animal, you deposit the 
deer's innards between some rocks, well away from 
the road. Usually you bury the inner remains, but 
the ground is too rocky in this area. Scavengers, 
such as ravens, fox, or coyotes will soon devour the 
remains. The man makes out a check to the 
state treasurer and you issue him a receipt before 
you load the deer into his trunk and, after you 
advise him to drive slower in deer crossing areas, 
you both depart. 

As you continue the ride home you think about 
the thousands of deer killed on Minnesota roads. 
About ten times as many deer are killed by cars 
each year as are illegally taken by hunters each 
year. The number of car kills increases as more 

miles are driven on Minnesota highways. 
There are some methods that can reduce the 

number of deer-car collisions. One is the deer-proof 
fence, but it is expensive, must have scattered 
openings, and is often an eyesore. Removing 
vegetation that grows too close to the road can 
help motorists see deer more easily. Often, 
highways run near deer feeding yards, creating a 
greater risk of accidents. These and other areas 
where many deer are killed can be posted with 
warning signs. 

When you reach home, you fill out a report on 
the deer kill. You send the report and the man's 
check to the central office of the DNR in St. Paul. 
Your report, along with reports on moose and bear 
killed, are totaled each year to give the DNR an 
idea of the number of big game animals killed by 
cars throughout the state. 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
Education Section, Bureau of Information and Education, Minnesota 
Department of Natural Resources. 



iven the need for wildlife management, what techniques do mana-~ 
gers have at their disposal to accomplish an objective, such as in­

creasing the number of deer? 
One technique is habitat manipulation-changing so it can 

produce more wildlife. Habitat manipulation inc.Irides such techniques 
as: prescribed burning, timber harvesting, manipulating water 
planting food plots, trees and shrubs, and cover. 

Another technique is to protect from 
development. This can best be done by acquiring 
them into the wildlife management areas sy$tem. 
can also be implemented to threatened 

Regulations established for 
management objectives. 
populations at levels, 
provide quality and safe recreation. 

Predator control, stocking, and refuge~ are .. .., .... U.•AJ•'-1 

used in past · 
only in specific areas 
Refuges are used pAiAAA~·A~ 
conditions. Stocking 
duces negative results. 

management is 
iv12mage1t·s must 

other 
With a good 

understanding, of 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
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WHY: 

WHEN: 
WHERE: 
HOW: 

To improve the habitat of certain animals by creating forest 
openings 
Spring 
Forests in the northern portion of Minnesota 
By setting carefully planned fires at selected sites when the 
weather conditions are favorable. 

mokey the bear would have had a fit. Here was 
a group of conservation workers setting fire to 

a forest. They set piles of brush afire along a road, 
then stood back and watched as the flames swept 
through the trees. 

But these men weren't set on destruction. 
Rather, their intention was to improve forest 
vegetation for wildlife. Many trees of the woods 
were old. Their leaves shaded the ground below so 
that little sunlight reached the forest floor to spur 
new growth. The old forest has few inhabitants 
because they get little nourishment from the tall 
trees and sparse underbrush. New growth would 
provide more nutritious food and create better 
cover for a wide variety of animals. So, a fire was 
set to kill the old trees so new growth could 
start. 

Wildlife managers call this method of improving 
habitat controlled or prescribed burning. It is a 
technique they use to benefit ruffed grouse, deer, 
moose, bear, beaver, and many songbirds. Still 
others, such as sharptails and prairie chickens, rely 
on habitat that is created and maintained by fire. 
But, like most changes in the environment, the 
habitat of some species (grey squirrels and some 
songbirds, for example) is destroyed by burning. 

The animals themselves are seldom injured by 
the fire. They will run or fly ahead of the flames, 
find "cold spots" which don't burn, or in the case 
of small mammals, crawl into tunnels in the 
ground. 

Prescribed burning requires considerable 
planning and preparation. Fire lanes must be 
cleared or cut beforehand. Local fire departments 
and neighboring people are also notified. In some 
cases, dried brush is piled around the base of 
trees so they'll catch fire more readily. 



. The burning is usually done in the spring after 
there have been at least five consecutive rain-free 
days. Weather conditions are watched closely. The 
wind should be light (from 8 to 15 miles-per-hour) 
and the humidity should be between 30 and 45 
percent, with temperatures in the 5 5 to 7 5 degree 
range. 

A good-sized crew, perhaps 15 or more workers, 
is on hand for the actual burning. Bulldozers, 
shovels, pump trucks, radios and pickup trucks 
equipped for fire fighting are used to keep the 
flames within intended boundaries. Despite the 
preparation, manpower, and equipment, prescribed 
burning is one of the least expensive (per acre) and 
most beneficial wildlife habitat management 
techniques. 

Even under favorable conditions, however, 
controlled burns can get out of hand and spread to 

other areas of the forest. For this reason, pre­
scribed burning should never be done by anyone 
except conservation workers who have the knowl­
edge and equipment to handle the job properly. 

Smokey the bear still has the right idea when it 
comes to any other type of fire in the woods. 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
Education Section, Bureau of Information and Education, Minnesota 
Department of Natural Resources. 



WHY: To improve the habitat of certain animals by creating forest 
openings 

WHEN: Year-round 
WHERE: The forests of northern Minnesota 
HOW: By contracting with loggers to clear-cut small areas through­

out the forest 

o the human eye, a recently clear-cut area of 
forest is not as pleasing as a magnificent 

stand of pine or the splash of color on autumn 
maples. 

But to many forest creatures an endless stretch 
of same-aged trees makes a poor home. Clear­
cutting is one answer. When large trees are cut 
down, sunlight and rainfall reach the ground 
bringing new life to the forest floor. Flowering 
plants, bushes and tiny trees sprout and the 
woodland supermarket is open for browsing by 
deer, ruffed grouse, bear, and an assortment of 
other creatures. 

In Minnesota, much of the northern forest has 
grown too old to be ideal habitat for many wildlife 
species. Over the years, wildlife managers have 
devised a few techniques for reducing the amount 
of mature timber, thereby improving wildlife 
habitat. 

One technique involves the cutting or harvesting 
of timber. Wildlife managers encourage foresters 
to conduct timber harvesting in a way that is 
beneficial to wildlife. They encourage clear-cutting 
aspen and dispersing small sized (not over 40 acres) 
cuttings throughout the forest. 

Wildlife managers are also shifting the loggers' 
attitude toward aspen. Years ago, aspen was a 
"weed" tree. Now it is regarded as the most 

valuable tree in the woods for wildlife and timber. 
In most cases, this habitat improvement 

technique can be accomplished by selling timber 
to loggers. New forest openings can also be 
created by contracting with loggers to simply cut 
all the trees in a selected area and leave the 
felled trees where they drop. But this method costs 
more because loggers must be paid to cut the 
trees rather than paying for the right to remove 
the timber. 

Like most wildlife management techniques that 
create change, the habitat of some species is 
destroyed when habitat is improved for others. In 
this case, the large trees that provide homes for 
horned owls, squirrels, and a few songbirds are 
cut down to create forest openings that attract 
other species (woodcock, ruffed grouse, snowshoe 
hares, deer, black bear, beaver, and dozens of 
songbirds and small mammals.) 

Young forests h_ave a greater diversity of plants 
and animals than do old forests. The type and age 
of a forest determines the number and species of 
animals that survive. 

A clear-cut piece of forest may not fill the 
human eye with beauty, but it does wonders for 
the health and welfare of the animals which 
make the forest-and its openings-home. 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
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WHY: To of some animals 
fowl) or 

WHEN: Summer and fall 
WHERE: ________ , in the southern .... ,,..."',_....,,~~ of Minnesota 
HOW: dikes to raise or lower water levels for 

of certain and to obtain proper water 
so ducks can feed with ease 



eauty, the saying goes, is in the eye of the 
beholder. To a man or woman, beauty could be 

represented by a new car, a painting, or a new coat. 
But to a high-flying duck, beauty could easily be 
the sight of a small pond below. 

Ducks, as we know, appreciate water. They 
enjoy splashing down into lakes and rivers, as well 
as small potholes, marshes, swamps, and even 
an occasional bog. Ducks find beauty in temporary 
wetlands created by spring snow melt, where they 
can rest before continuing north. Some pairs court 
and breed in and near these small ponds before 
they dry up. 

But true beauty to a duck is a deeper, more 
permanent marsh. Here, a duck can find the neces­
sities and pleasures of life within a short flight. 
Migrating ducks can rest and feed as well as court 
and breed within the ·confines of the marsh. During 
the summer, swamps and marshes provide food 
and rest areas for both adults and ducklings. They 
can also escape behind the cover of pond vegetation 
when trouble threatens. 

Many waterfowl nests are constructed from 
marsh plants, including cattails, bullrushes, and 
grasses. Marsh plants that grow underwater (sago 
pondweed and wild celery), float (lesser duckweed) 
or grow above water, (wild rice) are favored water­
fowl foods. Ducks, and especially ducklings, get 
needed protein from insect larvae, insects, and 
small crustaceans found in shallow water. 

Unfortunately for ducks, many people do not 
find marshes beautiful. To some farmers, wetlands 
are of little value because crops can't be planted 
in water. Over the years, farmers have put more 
and more acreage into crop production by draining 
marshes Mld ponds. 

In the past, state and federal governments have 
encouraged wetland drainage through certain 
agencies which share drainage costs with the 
farmer. Strange as it may seem, other government 
and private agencies have been preserving and 
creating the same types of wetlands for waterfowl. 

Today, state and federal governments are taking 
steps to preserve wetlands. The federal Water Bank 
and acquisition programs have saved millions of 
acres of wetlands. Minnesota had the first wetlands 
acquisition program in the United States. 

The Minnesota Department of Natural 
Resources and the U. S. Department of Agriculture 
assist in the preserving of wetlands and encourage 
the construction of water impoundments-blocking 
the flow of water with a dike-to create a pond 
with the objective of duplicating a natural marsh. 
Money collected from sportsmen and others has 
been used to buy marshes and swamps and to 
construct similar man-made wetlands. 

But whether a marsh is natural or man-made, 
its beauty (or lack of it) is certainly in the eye of 
the beholder. 

the 
Bureau of Information and 

of Natural Resources. 



of safe sites available to 

WHEN: ~,,,,,..-.~.~season in the 

structures suitable 



.S'IDE VIEW 

ne of the chief problems facing waterfowl 
returning north after the winter is finding a 

suitable spot to nest. Ducks build their nests on or 
near the water with materials that are often found 
nearby: bullrushes, cattails or grasses. But one 
group of ducks nests in trees. The most common 
tree-nesting duck in Minnesota is the wood duck, 
though American goldeneyes, common and hooded 
mergansers, and ari occasional bufflehead also 
nest in the state. 

The problem for these ducks is to find a suitable 
nest tree near water. The tree cavity must be large 
enough to safely contain the eggs. Sometimes, 
natural growth of the tree will provide such a 
cavity, but often, tree-nesting ducks borrow homes 
built by woodpeckers or other animals. 

Within hours after her young hatch, the female 
will urge her ducklings to climb out of the nest and 
into the water, where they will remain-with an 
occasional venture onto dry land-until ready to 
fly. 

In many areas, a solution to the nesting site 
problem is to provide man-made nest boxes. The 
Minnesota Department of Natural Resources and 
many conservation organizations and sportsman's 
clubs erect boxes near waterfowl nesting areas. 

Nest boxes come in a variety of shapes and sizes. 
All are easy to build. 

Here are a few guidelines for building a nest 
box: It can be made from either wood, metal, or 
fiberglass and should be about 24 inches deep and 
12 inches square with a rectangular or oval opening 
of about 312 x 412 inches. The box should be well 

FRON/ V!&vV 

off the ground (at least 10 feet) and much con­
sideration should be given to protecting the nest 
from predators, such as racoons. This can be 
accomplished by placing the box on a metal pole 
or by encircling the tree with a piece of sheet 
metal 38 inches wide. Sawdust or wood shavings 
makes good bedding inside the box. 

The nest box should be placed out of direct 
sunlight, if possible, as there is some evidence that 
extreme heat may destroy clutches in certain types 
of boxes. There should also be a clear flight lane 
between the nest box and the water. 

Duck nesting boxes may also be used by bees, 
hornets, small mammals and other birds, such as 
tree swallows or starlings (dyeing the bedding red 
will discourage starlings from using the nest). 
The shavings inside the box should be changed 
yearly. 

The construction, placement, and maintenance 
of nest boxes is a good wildlife management 
technique for improving the habitat-and the 
numbers-of some of the most colorful waterfowl 
in Minnesota. 





WHY: 

WHEN: 

WHERE: 
HOW: 

tered areas 

he ring-necked originally imported 
from was brought to Minnesota in 1905. 

the ring-neck was well established in the 
state and by the early 1940s, the statewide fall 
population was more than five million. From that 
point on, pheasant numbers declined. 

there are probably fewer than a million 
birds in the state each fall. 

A major reason for the decline in pheasant 
numbers has been the change in farming tech-
niques. intensive farming has altered good 
pheasant habitat. More and more land is under 
the plow and is left black over the winter. Undis­
turbed grassland nesting cover has been virtually 
eliminated in much of the prime pheasant range 
and row crops and soybeans) have almost 
entirely replaced small grains in many parts of the 
state. 

In an attempt to slow or reverse the decline in 
pheasant numbers, state and federal governments 
have initiated projects aimed at improving habitat 
and providing food during winter, the most 
difficult time of year for 

One pheasant management project provides 
winter food (and some from wind and 

used most 

snow) for thebirds. This food plot program was 
started in 1962. Federal and state agencies de­
veloped a cost-sharing practice with farmers under 
which corn, sorghum, or other grain is left standing 
near good cover throughout winter. 

Through experimentation and study of food 
plots, wildlife biologists have made some recom­
mendations as to the size, makeup,and placement 
of food plots in Minnesota's farming region. 

Pheasants need protection from winter's cold 
winds, so food plots should be planted near, and 
on the south and east sides of trees and shrub­
covered areas. This type of food plot is often 
rows of corn left in a plot at least two acres in 
size. Where cover is not as heavy, sorghum is 
usually planted adjacent to corn to provide better 
cover. This "mixed" food plot should total at 
least two acres. 

The planting of food plots is a wildlife manage­
ment technique which falls under the heading of 
"habitat manipulation." controlling certain 
elements of an animal's habitat (in this case, 
winter food and cover), the wildlife manager hopes 
to bolster the population of a desired species 
(pheasants in this example). 



WHY: To create or preserve areas used 
WHEN: Good cover is essential in the 

in the southern ..... ...., .... ....,,,,..._,, ....... zone where intensive 
most of the wildlife techniques have 

nesting cover 
HOW: cover unmolested 

season 31) or 14'1'11V>1t·nttn 

tion where little or none existed before 

uestion. Which is the most important source 
of safe pheasant nesting cover in Minnesota? 

1) grain fields 
2) pastures 
3) alfalfa fields 
4) unmowed roadsides 
If you answered number four, unmowed road­

sides, you are correct. Studies indicate that un­
mowed roadsides contain more than twice the 
number of wildlife nests per acre as any other kinds 
of nesting cover in agricultural zones-even if the 
other types of cover are available. 

Shortly after the turn of the century, when the 
pheasant was first brought into the state, birds 
found many suitable nesting sites throughout the 
farming region of Minnesota. But changes in agri­
culture over the years-and especially since World 
War Two-put more acreage under cultivation. 
Farmers began shifting from the planting of small 
grains and grasses to row crops, resulting in a 
decline of pheasant (and other wildlife) populations. 

Today, the more than 300,000 acres of road­
sides in Minnesota's agricultural zone comprise 
the only major source of permanent nesting cover 
for farm country wildlife. 

Pheasants usually nest in late April or early 
May, laying an average of 12 eggs over a perfod of 
days. It takes 22-24 days in incubation (warming 
by body heat) for the eggs to hatch. If a nest is 
destroyed or the hen pheasant is forced to leave 
the nest, she may re-nest up to three times. To 
insure a good hatch, it is important that nesting 
cover be undisturbed for 3 5 to 40 days. It should 
not be mowed or cut until after July 31, if at all. 

The Minnesota Department of Natural 
Resources (DNR) has become increasingly inter­
ested in preserving and improving roadside habitat. 
Roadsides play an important part in insuring 
the future of pheasants, rabbits, Hungarian par­
tridge meadowlarks, and many other songbirds. 

Besides studying the affects of roadsides on 

animal populations, the DNR has experimented 
with seeding roadsides to improve habitat. The 
DNR has cooperated with the Minnesota Depart­
ment of Transportation to publish brochures on 
the importance of roadsides to wildlife. 

Here are a few tips for improving roadside 
wildlife habitat. 

1) Refrain from mowing, burning, plowing, or 
driving in roadsides between May 1 and July 31. 

2) Spot spray or clip only where noxious 
weeds are a problem. 

3) Inform landowners and others about the 
value of roadside habitat to wildlife. Encourage 
them to leave roadside ditches undisturbed 
between May 1 and July 31 . 

Written by Hennessy. by Don ......... ,u .. v• .... .ll 

Education Section, Bureau of Information and 
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year the~Department of Natural Resources 
publishes hunting and trapping for 

the upcoming season. The regulations describe legal 
and illegal methods for taking wildlife, in addition 
to setting season lengths and bag limits on the 
number of animals each hunter or trapper can take. 

Why have these regulations? For two reasons: 
First, and most important, is to maintain the 
species at population levels that insure an optimum 
spring breeding population. This, of course, means 
protecting the species from over-hunting. 

The second reason is to distribute the harvest 
opportunity as equally as possible. 

Wildlife managers know that too many animals 
of a certain species can be just as bad as having 
too few. 

Too many deer, for example, can overbrowse an 

s 

area so that the herd has a difficult time finding· 
food during winter. of the animals will be 
weakened from hunger and the does will produce 
fewer and weaker fawns whose chance for survival 
will be reduced. 

Too few deer, on the other hand, will not 
produce enough young to bring the population up 
to the 'carrying capacity" (the number of animals 
the land can support) of their habitat. 

Wildlife managers use hunting and trapping 
regulations to keep wildlife populations in healthy 
balance with their habitat. Proper regulations help 
insure that there are neither too many nor too 
few animals in the population. 

But how do wildlife managers know how many­
if any-animals of a given species should be 
harvested each year? 





Let's take deer, for example. The first step is 
to determine the hunting success for the previous 
year. From check station data and mail surveys, the 
DNR estimates the number of deer taken in 
different areas of the state. information 
collected from deer examined at roadside hunter 
check stations reveals how last winter's conditions 
effected the herd and the survival rates for deer of 
different ages. 

Wildlife managers also make careful observations 
during the following winter as to the depth, 
density, and hardness of the snow as well as 
weather conditions. Poor weather and heavy snow 
will limit the range of deer in the winter, hindering 
their ability to feed, and weakening their condition. 

After the snow has melted, managers survey 
selected parcels of land for deer pellets, or make 
aerial deer counts (in the agricultural area). This 
information is plugged into a mathematical 
formula which gives managers a springtime 
estimate of the deer population. 

Information collected throughout the year, 
coupled with knowledge of the deer habitat, 
provides wildlife managers with a good estimate of 
how many deer can be harvested during the fall 
hunting season without damaging the herd's 
abilityto maintain itself. 

Hunting regulations can then be set which try 
to keep deer in healthy balance with their habitat. 



as e as 

WHY: To distribute hunted wildlife fairly among hunters while 
providing maximum recreation 

WHEN: During the hunting season 
WHERE: Throughout Minnesota 
HOW: By setting wildlife hunting seasons, limits, and regulations so 

as to distribute the harvest opportunity for hunters as evenly 
as possible 

here is a saying among wildlife managers and 
others that 25 percent of the hunters get 7 5 

percent of the wildlife during open seasons. There 
may be a certain amount of truth in the saying 
because experienced and knowledgeable hunters 
should be more successful. But whether it is knowl­
edge, skill, or just plain luck that allows the 
hunters to take most of the game, it is not a matter 
of great concern to the wildlife manager. 

What does concern the manager is that the 
opportunity for each hunter to take his or her 
game is as equal as possible. This does not mean 

that wildlife managers can guarantee a fair share 
for every hunter, but simply that hunting 
regulations are devised with equal opportunity 
in mind. 

Take pheasant hunting, for example. Wildlife 
managers have learned that up to 90 percent of the 
rooster pheasants in the population can be har­
vested each fall without reducing pheasant produc­
tion the following year. 

The hen is the key to a healthy pheasant 
population. A continuing supply of young is 
assured only when a plentiful number of hens 



survive the winter. One rooster for every 15 hens 
is ample for reproduction, so the number of 
roosters available during breeding season is much 
less important than the number of hens. 

Over the years, wildlife managers have made 
other observations about pheasants, hunters and 
their success, and the agricultural zone where 
the birds are found. 

Rarely do Minnesota hunters take more than 
60 percent of the roosters during the season. 

• The lion's share (75 to 85 percent) of the 
pheasants taken are bagged in the first nine days 
of a 30 to 40-day season. 

• Farmers usually don't have their corn har­
vested until the last week in October, so they only 
have time to hunt late in the fall. 

With these things in mind, wildlife managers 
recommend: 

1) a roosters-only season each fall; 
2) a season as long as possible, regardless of the 

number of pheasants; and 
3) a bag limit, adjusted from year to year 

according to the pheasant populations, so as to 
distribute available birds among Minnesota hunters. 

If pheasants are plentiful, a large bag limit will 
provide birds for all. If they are scarce, a smaller 
limit will give some assurance that the "easy-to-· 
get" birds won't be shot on the first weekend of 
the season, thus distributing them among hunters, 
notably farmers, over a longer period. 

By setting hunting regulations according to 
these guidelines, the more skillful (or luckier?) 
hunter maystill get more birds, but other hunters 
are at least given a chance at the elusive and tasty 
pheasant.. 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
Education Section, Bureau of Information and Education, Minnesota 
Department of Natural Resources. 



WHY: To provide a place for waterfowl to feed and rest without 
being disturbed by man 

WHEN: Throughout the year 
WHERE: Throughout Minnesota 
HOW: By purchasing suitable wildlife habitat and managing it for 

wildlife 

cm1ce1ot is among the oldest tools ofwild­
HAu.uu,i:;;.• . .-A,,,,...,A,,,,, dating back to 1536 A.D. That 

of England, designated an area 
"'"'"'uu,u"'""'" Palace to be "closed to the shooting 

and partridges. 
concept is still used by wildlife 
is not the panacea for solving wild­

many people once thought. Sometimes 
benefits wildlife-sometimes it does not. For 

refuge is now downtown London! 
and partidge have long since been 

vu.,. ......... """' and streets. 
Henry's refuge is a dramatic example 

.... ,,..,,...,.,,,,,..to wildlife if the habitat is removed. 
there are more subtle situations which can 

affect a and its often to the detriment of 
both. 

survive. 

have been used in Minnesota since the 
have been established on privately-

as well as lands. There are very 
rflffP-r'PTif"P<' between the two types. 

does not control the land within a 
benefits of the refuge can be 

ov1ernlrn:l1t through habitat destruc­
wildlife no longer can 

Public on the other hand, are purchased and 
u1a.uai:<.vu for wildlife. Recreation activities and develop­
ments that would be detrimental to wildlife habitat are 

UUJLLL,1.AAI". and 
tr~nn1nP- while sometimes are many times 

bec:au:se these uses are an integral part of modern 
wildlife plus they provide quality recrea-

for thousands of Minnesotans. 

boundaries are marked with black 
are established by three 

,,,. .. , ... ,,. ... .,. public hearing; or 
ne1·ce1llt of the land is in public ownership. 

Of course, a is established only when it is of value 
to wildlife and not to solve trespass problems. 

Minnesota has some I 00 State Game Refuges ranging 
80-acre waterfowl in Cass County to the 

lX~l-sc1ua1.re-·m11e McGrath Game Refuge in Aitkin 
Mille Lacs counties. Most refuges are on private 

the 65 state managed by 
DNR. 

Each year, many refuges are open to hunting and 
trapping, often to control certain game species. The 
white-tailed deer is an example of a game mammal whose 
numbers should be controlled by hunting; beaver is 
typical of the forbearer types that can be regulated by 
trapping. 

Refuges open to hunting and trapping are listed in the 
annual hunting regulations. Any refuge not listed in the 
regulations is closed to the taking of any wild animal and 
to the carrying of firearms. Permission to hunt or trap on 
private lands within refuges open to hunting or trapping 
must be obtained from the landowner. 

Two other types of refuges are State Goose and State 
Waterfowl Refuges. The lakes and wetlands in these 
refuges provide feeding and resting areas for waterfowl. 
These refuges are closed to goose hunting to protect 
resident Canada goose flocks or all waterfowl hunting to 
protect migrating birds. Goose and waterfowl refuges are 
open to hunting and trapping of other game and for­
bearing wildlife. 

National Wildlife Refuges are owned and managed by 
the U.S. Fish and Wildlife Service. Seven federal refuges 
exist in Minnesota totaling more than 150,000 acres. 
Newest of them is the Minnesota Valley National Wild­
life Refuge located on the southern edge of the Minnea­
polis-St. Paul metropolitan area. 

National refuges are purchased with funds generated 
by Federal Duck Stamp sales; accordingly, all are 
managed primarily for waterfowl. Usually, portions of 
each National Wildlife Refuge are open to hunting of 
certain game species. 

State Game Refuges or State Wildlife Sanctuaries, 
which prohibit trespass, have been established within 15 
of the more than 1,000 Wildlife Management Areas 
(open to hunting and trapping) managed by DNR's 
Section of Wildlife. The WMA system encompasses some 
one million acres, most providing wetlands for waterfowl 
and other marsh-oriented wildlife. 

WMAs were purchased with money derived from a $2 
surcharge on the state small game hunting license 
though in recent years, some lands have been purchased 
with general tax revenues. 

Refuges within WMAs will soon be officially 
designated as Wildlife Sanctuaries. These sites will be 
closed to trespassing during all or part of the year 
(closure dates will be printed on signs posted on 
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WHY: 
WHEN: 

To introduce new species of animals into an area 
Depends upon the species 

WHERE: Statewide, depending upon the species 
HOW: By transporting wild-trapped or game farm raised animals to 

a new location 

re there wild turkeys in Minnesota? 
If that question were asked around the turn of 

the century, the answer would have been a definite 
"no." But the same question today brings the 
opposite answer. 

How did the wild turkey get here? They were 
stocked in the southeastern part of Minnesota by 
the Department of Natural Resources (DNR). 

Stocking of wildlife can be done for one of two 
reasons: ( 1) to establish a species in an area where 
it is not naturally found; or (2) to provide addi­
tional game for hunters's bags. The turkey intro­
duction falls under the first classification. 

An assortment of groups and agencies have tried 
to establish a wild turkey population in Minne­
sota since 1926. But in the early efforts the 
turkeys failed to survive and didn't reproduce well, 
if at all. This was probably because pen-raised 
turkeys were used in early stocking efforts. 

But in the mid- l 960s, the DNR tried a different 
approach. Wild turkeys trapped in the Black Hills 
of South Dakota and in Arkansas were released in 
Whitewater Wildlife Management Area northwest 
of Winona. Later, wild-trapped turkeys were 
stocked further south in Houston County. The 
birds were released where there was a mixture of 

hardwood forest and farmed openings. These 
turkeys flourished. From a nucleus of 69 birds, 
the population grew to about 4,500 during the 
first ten years in their new home. It now appears 
that wild turkeys are well established in Minnesota. 

Stocking a new species is not as simple as 
trapping them in one area and releasing them in 
another, however. It requires careful study and 
planning. The new habitat, for example, must 
contain food and cover which the animals can 
use. 

In the recently stocked area, the new species 
may have few or no natural enemies to keep the 
population in check. In this case, the animal may 
overrun the area, becoming a nuisance. 

Animals imported from other countries may 
also carry diseases unknown to American species. 
Wild and domestic animals could become infected 
if strict precautions are not observed. 

Minnesota has benefited from the stocking of 
some other imported species. The ring-necked 
pheasant and the Hungarian partridge are examples 
of birds from across the seas which now occur in 
Minnesota. However, most attempts to establish a 
new species are unsuccessful. 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
Education Section, Bureau of Information and Education, Minnesota 
Department of Natural Resources. 





rovide 
additional game for the bag 

WHY: To provide additional wildlife for hunters where the species 
already exists 

WHEN: 
WHERE: 

Usually in the fall, just before hunting season 
In areas already inhabited by the species 

HOW: By rearing animals in captivity, then releasing them in areas 
where they are hunted 

a wildlife manager, stocking animals can mean 
of two things: ( 1) introducing a species into 

an area; or (2) adding more animals of a certain 
species to an area where it is established. 

Both types of stocking have been used with 
ring-necked pheasants. These colorful birds were 
first introduced into Minnesota in 1905. By the 
mid-l 920s, pheasants flourished in the agricultural 
region of the state and a hunting season was 
opened for the birds. Pheasant numbers continued 
to climb until the early 1940s when the fall popu­
lation was estimated at more than five million. 
Then pheasant numbers began to decline. 

Throughout the periods of population increase 
and decline, game farms incubated eggs, reared 
chicks, and stocked birds. But no amount of stock­
ing could bring the population back to the peak 
levels of the early 1940s. 

Why? Because the carrying capacity of the 
land-the amount of food and cover it could 
provide for pheasants-was greatly reduced. 
Farming techniques changed. There was a shift 
away from small grains (like wheat) to row crops 
(like corn). Farmers began plowing fields in fall, 
creating black seas of dirt which offered no cover 

or food or birds during tough winter months. 
As nesting and winter cover dwindled the land 

.supported fewer and fewer birds. Newl;-stocked 
pheasants fell easy prey to predators, the elements, 
and hunters, while their wild counterparts claimed 
the best available food and cover areas. 

It became obvious to wildlife managers that 
pheasant stocking had become a "put-and-take" 
situation. Game farm pheasants were "put" into 
an area only to be "taken" within a short period 
by the hazards of the wild or by hunters. Very 
few of the new arrivals survived their first winter. 
Yet private and public organizations continued 
to stock pheasants. 

If pheasants are stocked just before the hunting 
season, hunters can harvest a good share of the 
birds before they die of other causes. This stocking 
insures better hunting, but it is expensive. The 
cost per pheasant harvested may be as much as 
$20. 

In recent years, wildlife managers have shifted 
their emphasis from stocking to habitat improve­
ment. Improving habitat is the only long-range 
method of increasing pheasant numbers, and 
wildlife populations in general. 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
Education Section, Bureau of Information and Education, Minnesota 
Department of Natural Resources. · 





Primarily to protect domestic animals from predators, such 
as wolves and fox 

WHEN: Year-round 
Statewide 

HOW: By trapping or shooting "problem" predators that have been 
taking domestic stock or poultry 

ention the word predator and the average 
,Minnesotan would probably think of the 

timber wolf. The wolf is the seldom seen-but 
much talked about-resident of Minnesota's 
far-north woods. Minnesota is the only state in 
the U. S. (except Alaska) where this largest 
member of the dog family is found in sizeable 
numbers. 

An adult timber wolf may measure up to five 
feet from nose to tail and may weigh as much as 
100 pounds. They usually hunt and travel in packs 
of three to five individuals which may roam 35 
to 40 miles in a single day or night. 

Wolves avoid people, yet they are considered a 

nuisance animal by many Minnesotans. It's the 
wolves' meat diet that gets them in trouble. Their 
primary food is deer, a fact that displeases some 
hunters. Wolves also eat porcupines, rabbits, mice, 
and ruffed grouse-and an occasional domestic 
animal, which does nothing to endear them to 
northern farmers. 

Years ago, bounties were paid out of public 
funds for killing wolves and other predators. At 
first glance, the bounty system seems like a good 
idea. But it has two big drawbacks: in most cases, 
it is costly and it doesn't eliminate the problem. 

Shooting or trapping of some predators for 
bounties simply provides more space and food 
for others to grow up and replace them. Besides, 
predators play an important role in the natural 
scheme of things. Wolves, for example, may help 
to keep deer in check so they won't over-browse 
the forest in inaccessible areas. By sacrificing a 
few deer to wolves, the remainder of the herd 
will have more food. 

This concept of wolves as "natural regulators" 
holds true for other predators as well-most of 
the time. 

Occasionally, of course, a fox will slip into 
a chicken coop or a coyote may leap a fence 
to dine on a lamb. In cases like these, the 
guilty animal can be shot or trapped. This 
approach to controlling predators is now used in 
Minnesota. It is known as "direct predator 
control" and allows state and federal wildlife 
officers to respond to complaints from citizens by 
removing nuisance animals. This method has 
replaced the bounty system in Minnesota as a less 
expensive and more effective means of predator 
control. 
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WHY: To protect small wildlife 
WHEN: Year-round 
WHERE: Statewide 
HOW: By keeping domestic pets at home 

alph and Alice are holding a family conference 
in their Minneapolis apartment. The conver­

sation centers on their plans to move into a differ­
ent apartment. Their new home will be ideal in 
every respect, except for one detail. The landlord 
doesn't allow animals and Ralph and Alice have a 
cat. The cat's name is Fred. 

Let's eavesdrop on their conversation ... 
"What are we going to do with Fred?" Alice 

asks. "I've already tried all of our friends and 
neighbors and none of them want to take him." 

"We could put him to sleep," Ralph replies 
quietly. 

-"Ralph! We couldn't!" 
"Well," Ralph pauses, "I just don't know what 

else we can do with him." 
"We could give him to the humane society," 

Alice tries. They are both silent for a few moments 

as they consider this proposal. 
"I've got it!" Alice suddenly exclaims. "Let's 

set Fred free ... out in the woods. He can find 
plenty to eat and ... " 

"That's a good idea," Ralph agrees. After a 
brief discussion about the best spot to drop off 
Fred, the couple hurries off to a piece of woods 
north of the city. After a few parting words, they 
set the cat free and it scampers into the trees. 
Ralph and Alice drive back to Minneapolis. 

It is now two months later. The woods where 
Fred lives is turning cold as winter approaches. The 
cat is stretched out on the limb of a maple tree. 
There is a wild look in his eyes as he scans the 
forest. The cat begins licking a back leg, which 
hangs uselessly from his body. The leg was broken 
in a fight with a badger earlier in the day. The cat 



was able to escape, but he will be unable to feed 
himself. 

Although Fred's days are numbered, he left his 
mark on the woods. During his two months of 
"freedom," Fred killed a sizeable share of the small 
wildlife in the woods. Songbirds, ruffed grouse, 
squirrels, rabbits, chipmunks and mice made up 
most of his diet. 

Ralph and Alice think about Fred from time to 
time. They think of him as being free. But if they 
could see the damage Fred wrought on wildlife in 

the woods, or his pathetic condition, perhaps they 
would have chosen the humane society or put the 
cat to sleep instead of setting him "free." 

Domestic cats create havoc with the natural 
inhabitants of woods and grasslands. Even cats that 
have a home with plenty of food will kill small 
animals (often songbirds) if they are allowed to 
roam. 

The best place for a domestic cat, Ralph and 
Alice would have to agree, is indoors-in the 
home-not in the woods. 

Written by Pat Hennessy. Illustrated by Don Balfour. Published by the 
Education Section, Bureau of Information and Education, Minnesota 
Department of Natural Resources. 
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Unlike states 
where roadsides are Minnesota the 
tradition calls for roadsides to be mowed the 

landowner. Because farmers think of 
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feel free to drive over roadsides with their 
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