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hat would a northern Minnesota lake look 
like without a tree-lined shore? Conceive of 

thousands of miles of roadside and of way 
without any trees. Feature a totally treeless sum-
mer campsite. None is very · is it? 

their economic value as wood pro-
and beyond their value to and 

wildlife programs, Minnesota's forests 
have a on the simply in 
terms of aesthetics. season offers the forest 
visitor new vistas. From winter birches on a sunlit 
hillside to tamarack from 
the flowery to the green lushness 
of summer, the wild forest our 
most varied outdoor recreational resource. 

But it was not so. When and 
first entered they found the 

of the forest eco-

for recreation but the source of their very 
built their homes from the trees and 

animals that lived there. 
were forest 
Indians as lumber and paper are to us 

Indians used the forest for 
food, and in many other ways. 

too, use the forest. But for us the forest is also a 
source of recreation and escape from the bustle of 
20th life. It is ironic indeed that our 
recreational uses of the forest quite often are those 
very activities the Indians relied upon for their 
to day and wil-
derness are for most of us weekend or vaca-
tion For the these activities were 
essential. 

it is our need to maintain contact with 
or to preserve our mental health 

a sense of belonging to the natural order, that 
draws us to the forest for recreation. Whatever the 
reasons, millions of people annually use the state's 

900 more than 8 ,000 miles of 
existing trails and canoe routes, and hundreds of 
lakeshore accesses, picnic grounds, and roadside 
parks. To all these places and to the people who 
frequent them, the forest is indispensible. And 

of Minnesota's 18 million forested 
acres must therefore be conducted with recreation 
in mind. 

· It is not only the DNR Divi1bion of Forestry that 
is involved in recreational forest management. The 

Division of Parks and Recreation 
Minnesota residents and visitors with ways to reap 
the aesthetic benefits of their wild land and forest 

aside from the 4.5 million acres 
of forested land by the Division of 

there are countless "natural" and "rec-
reational" state thousands of miles of 
snowmobile, cross-country skiing and 

trails, and numerous wilderness areas, wild­
areas, wild and scenic rivers, rest 

areas, and historic sites for people to enjoy. Almost 
all these facilities include at least some forest land 
and must be managed in by foresters. But the 

of for such forests are vastly 
different because the basic are different. 

Itasca State in Clearwater County, offers a 
good example. Preacher's tall-
grown with white and Norway pines, hosts 
thousands of visitors annually. Unfortunately, the 
grove will not be there. through 
natural and partially because the land has 
been walked over by visitors, the 

in Preacher's Grove is thin and will not 
to die. 
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millions of American elms in 
died from infection with Dutch elm 

arched with the 

barren, hot in summer and almost 
as the same streets. In many blocks upon 
blocks are thus treeless in the wake of the disease. 

Minneapolis alone lost an estimated 137 ,000 
elms in 1977. The number was 9 ,000,000 
trees lost that year. 

Such tremendous losses teach us how to manage 
trees in the The price for the lessons has been 
high, but in many cities 

done in ways which ..:a;;::,lLLl.l'-'Ull 

chance of such an 
Of course there is much more to urban 

than just fighting and tree diseases. In 
fact, the science of urban forest is 
even more than that of rural forest man-

Trees in the 

tree removal is necessary es-
pecially after loss because of disease. Because of 
the of and other 

cannot be 
tolerated at all. Trees there are grown 
shade and Insecticides and 

because trees in the 
and the cost can be 

do well on wild land where little attention 
for of time. or 
boulevard in front of a suburban home may cost 

It may grow for 10 or 15 years at a nursery 
before and be transferred with a 
ton of soil and its to the 

course such be 



habits the bark of the tree. But once the disease is 
trees whose roots have 

themselves roots of 
be infected 

even the beetle. 
urban foresters one very 

tant clue to sound of trees in the 
When entire blocks of trees are 

of the same 
~~~~ ..... c .. ",.., all of them is much 

of course, is 
American elm. 

what with the 

as elm-less cities are faced with the of 

and in 
uniform stands. In southern cities 

elm densities even have programs to thin 
stands and thus minimize the 

~ ...... ,..,, roots. Combined with 

of disease-loss wood 
in the wild forests 

trees for the are 
than for the wood-

site. 
tree horticulturist 

"may 

or removal of dead, diseased or damaged 
trees likewise pose in the 

also may be very In the wild forest, 
selective costs an average of per tree 
when it the Minnesota In the 

selected tree averages 

cost of tree is due pri-
to the presence of many hazards and 

obstacles not found in the forest. In the ab-
sence of a market for cut of wood 
may also be a factor to high removal 
costs. Another factor may be the risk to the re-

often must use special and dangerous 
to remove trees from someone's 
or the of a power line. 

tree in the is removed by 
it. That 

it may be necessary to use ropes to lower cut limbs 
to the and thus minimize damage 

<-HJ.•U. . .UJ.F,u, and 
tree removal ~~.,.,.,~ .. ,.., 

climbers instead of " 
These workers wear spurs similar to those worn by 

linemen for Climbing 
50 feet or even higher into a they cut off 
limbs 200 and more, then lower 
them ropes and help 
from ground 

In the Dutch elm disease has 
ahead 

has been wiped 
clean. Now foresters must create a new world in 

of was there. It be many years 
before their work bear fruit as beautiful as the 
elm-lined streets of a decade ago. 
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efore 1961, the tussock moth was only 
a problem in jack pine planta-

tions in northern Minnesota. - whose larvae 
prey on the needle-hungry tussock caterpillars -
held the population naturally in check for years. 
Then, in 1961, defoliation destroyed nearly 1,000 
acres of jack pine trees near Willow River. No one 
is certain why the outbreak occurred, but the 
situation was so bad that it was necessary to use 
chemical insecticides in 1962 and 1963 to bring 
the epidemic under control. 

Today, spraying insecticides is the forester's last 
resort. With environmental awareness at a peak, 
DDT and many other insecticides have 
been banned because of their ill effects on fish and 
wildlife other th.an insects. those chemical 
insecticides like the carbamates and organophos-

you are a forester in northeastern Min­
faced with a growing insect pest problem. 

Larvae of an accidentally moth are eating 
every pine needle in sight over hundreds of acres 
of your district. The situation is bad, but it is not 
bad enough yet to warrant the use of chemical 
insecticides. And insecticide treatment could be a 
touchy political issue. 

Your supervisor informs you that you will be 
trying a new form of "natural control" which may 

phates, which break down quickly to harmless 
forms, are sprayed today and then only as a last 
resort. 

When insecticides are used, aircraft - heli­
copters and airplanes are the only practical tool 
to reach large forest areas. They spread chemicals 
thinly and in an even film across the forest. Pilots 
always work to clear of areas where there 
might be damage to beneficial birds, fish, and other 
wildlife. 

Foresters keep a constant watch on potentially 
epidemic insect populations changes and, when­
ever possible, they use natural means of control 
like forest cultural practices and introduction of 
parasitic insects to keep populations below the 
level that would require use of insecticides. 
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bring the into check. Materials will 
be coming in about a week. 

You wait the week 
gross of tweezers and as many 
And then you are even more confused when you 
receive thousands of wasps screen-covered 
containers. But you read the instructions which 
say to the wasps air across affected 
areas of your forest district. 

In its native you learn 
has for years been an effective 
moth's larvae. The female wasp eggs on the 

and the wasp larvae con-
grow. The moth larvae die 

and the next 
tion of wasps emerges from the cocoons 
of the moths. 

All insects have such natural enemies. may 
be other insects or may be diseases. 

you are a 
of timber in your 

tim to an outbreak of the 
Hundreds of acres are 

and you are left 
trees. What can you do with 

The best of course, is to hold a timber 
sale. But may be 

the 

waste. 

create a real 
lS 

natural enemies 
But when 

bursts into 
Often 
stand the 

to introduce one of the 
control. 
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your area, on your 
Notice how the water moves 

the lowest either collects 

The area 

oceans. 
shed is the same - water 
the sea. 

land is 

In we have watersheds that flow in 
three different directions. few states have 
that distinction. Meltwater from a snowflake fall-

in Minnesota may go south the Mis-
to the Gulf of east streams 

that feed Lake and from there to the 
or north Canada to Hudson 

and the Arctic Ocean. Each of those is a 
Minnesota is a land 

blessed with water. 
Still out in the rain? out your The 

that you catch are distilled ocean 
carried a thousand miles to you in the air. you 
let them fall to return to 

it may strike a 
bare soil. About 15 per-

turn, 
the 

air. 

Some water from the soil 
surface after a rain is over. The 
after a summer storm is caused in 

feeling 
this 

Some water 
cannot 
water, called water, is 
ent in the soil. The water that 

water because can flow 
soil from an area of wetness to one of relative 
ness. 

some of the water drains downward 
the like water in a coffee perco-

the In the process 
the watershed 

manager. This water is called 
tational" water because causes it to flow 
instead of the difference in wetness. When it 
reaches an area where it can no flow down-

it becomes table." 
Water in the water table flows the un-

the watershed. 

may come to rest in 
reservoirs. Be­

many feet of 
this water js 



type or slope on a watershed to any large degree. 
Nor is it possible to control rainfall over the water­
shed area. What can be controlled is the amount 
of absorption at the soil surface. The tool for this 
is vegetation the forester's stock in trade. 

The effect of trees on soil water is a complex 
business. On one hand, a dense stand of trees 
shades snow on the forest for slow 
melting and almost complete soil in 
spring. But a dense stand of trees also draws heav-
ily on soil depleting to the under-
ground portion of the watershed where the clean-
est water comes from. And the 15 inter-
cepted by vegetation is lost almost in a 
very dense stand. 

The absence of 
fire or incorrect ... "'~u ........ '"'"''...,_" ...... 

reduces the for much rainfall to be 
absorbed. Instead, raindrops 
breaking soil into tiny 
up, it carves away at the making 
gullies and washes that look like miniature can­
yons. Through these canyons, most of the water 
flows quickly on the surface 
soil particles with it. The process, called "erosion", 
is the watershed manager's arch-enemy. 

The forest manager seeks an optimum stocking 
(number of trees per acre) for good watershed 
management. Thinning an overstocked stand may 
thus have many benefits beyond providing opti-

and illustrated Ron 

mum wood production. Too much thinning, how-
ever, can rise to the of erosion and 
flooding from too-swift runoff. allowing soil to 
absorb a forest plantation may 
save many tons over the years by elimi-

runoff. 
The of the forest to watershed man-

becomes even more ~ ... ,..., .. A ... A>.J .... J.J. 

realize that more than 80 '~~~~r"~..-
total water comes from its own forested 
areas. For this reason, foresters are conoerned with 
harvest methods that may leave bare ground on 
skid trails or roads. These are prime targets 

are likewise concerned with 
to save trees but 

because burned-over land is susceptible 
to erosion. 

Some programs call for the soil on 
roads after a harvest or pro-

for the natural of herbs and grasses. 
located and road will 

eliminate almost all erosion while pro-
such as access for fire 

control and forest recreation. 

sound forest and water-
go hand in hand. In the concept 

use, water is a prime concern to both 
fields. Think of that next time you turn on a 
faucet or stand in the rain. 
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plot is critical in figuring the odds, just as in the 
size of a poker hand (five or seven cards). 

If your 1,000-acre stand is pulpwood, you'll 
probably use 1/10-acre plots because it is easy to 
convert your figures to cords per acre by moving 
the decimal point. If you're working with saw­
timber, likely you'll use I /5-acre plots to get a 
larger sample area, since the trees will probably be 
larger too. 

Rather than setting up square plots, you'll use 
circular plots because it is easier to measure one 
radius than four sides and four angles in a square. 
For I /10-acre plots, for instance, the radius would 
be 37 .2 feet. 

Starting from the center of your first plot, you'll 
mark off the entire circle and inventory 
each and every tree in the circle. You'll count all 
the birch, aspen, oak, pine, basswood, maple, and 
whatever else may be there tree by tree. You'll 
pleasure the diameter of each tree at breast height 
(four feet). And you'll use a hypsometer or some 
other device to estimate height for each tree within 
the circle. 

f you were standing in one spot in a forest, and 
someone asked you to determine how many 

trees there were per acre, could you provide an 
answer? How about if you were given a prism? A 
yardstick? 

The average person confronted with such a task 
would probably just throw his or her yardstick 
up in dismay. Or at best take it and start measur­
ing off an acre in which to count1all the trees. 

But there is a very quick and simple way, using 
either a prism or a measured stick, to estimate 
not only tree density but average per-acre basal 
area (total area of sections cut through all tree 
trunks at breast height), and even the volume of 
wood in board feet or cubic feet per acre. A good 
forester can figure all those in just a few 
minutes. And that is very important in inventory­
ing a large stand of trees. 

A man named Walter Bitterlich originated the 
system in 194 7. most Minnesota foresters 
use it most of the time. Since the person taking 
inventory have to move a step in taking the 
sample, the system is called It 
works like this: 

The forester stands at the point, holding 
a stick of known (usually 33 inches). At 
the end of the stick is a cross bar (usually one inch 

down the stick in the same way 
one sights a rifle, the forester turns a complete 
circle slowly, all the trees in that 
appear wider than the cross bar. 

And you'll do all that dozens, perhaps hundreds 
of times in the tract, so you can average the re­
sults to get the precise figures your supervisor 
wants. You '11 probably use a calculator to do the 
averaging. Finally, you'll have a species-byspecies 
inventory of trees according to age class, average 
diameter at breast height, density withjn the forest, 
and timber volume. In fact, just about everything 
you could know about any individual tree in the 
stand can be known for the theoretically average 
tree of each species and all species combined. 

Even with all that work, plot sampling wm 
probably be quicker than point sampling. Because 
your results from each sample will be more pre­
cise, far fewer samples will be needed in order to 
get reliable figures. 

From the results, you may determine which 
kinds of tree might best be thinned out of the 
stand, or which kinds might benefit from pruning 
or replacement. And finally it will be up to you to 
provide the landowner with long-range advice for 
managing the stand. 
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Since the cross bar is so far away from the 
eye, the trees be counted. 

But that is the trick. A tree ten inches diameter 
must be 2 7. 5 feet to be if the 
forester uses a stick 33 inches 
cross bar. it appear to be narrower 
than the cross bar. 

with the number of trees that were 
counted at any the forester first can use a 
formula to basal area per acre. course, 
the first may be in a of the forest 
which has more than its share of so 

be correct for the whole forest. But 
at several it 

to calculate an average basal area for the 
forest that accurate. 

Just how many must taken can be 
determined from and where 
taken the forest can, too. into 
the the forester determines both the number 
of needed and where be located 
for the most accurate results. The locations are 
then marked on a map which is made be-
forehand from an aerial 

In a similar way, tree the 
volume of timber per acre can be estimated. 

another average number of trees 
per acre can be too. 

Let's say the trees there now are 50 years 
on the average, and in need of harvest 
cause 20 have died 

a disease of 
to waste. You'll have to conduct 

4 

a 
All the forester does is 

count trees. The formulas the real work! 

average 
each year as 
The site index 

the tallest trees 
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of a long stick. 5 
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