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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 
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All the forester does is 

count trees. The formulas the real work! 

average 
each year as 
The site index 
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of a long stick. 5 
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