Part Three: Forest M easurements
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I ntroduction

Now that you have learned what activities are needed to manage aforest, you must learn
how to properly measure your forest for growth rates, volume, health, and other
important factors that determine how well your forest grows. To measure these things,

foresters learn how to draw and read maps, find these
locations in the forest, measure the sizes, growth, and
volumes of the trees in the forest, and interpret these results.
By using special tools, and some knowledge, you can easily
learn how to apply forest measurement skills.

To be able to measure the forest, sometimes we need to know
how far it is from one point to another. How can we do this
easily without carrying areally long measuring tape? We can
pace it off, which iswalking and counting every other step.
Learning to pace off distancesis very useful. If you are able

A loggers tape is used to measure
distance and Tree Diameter.

to determine long distances without using a measuring instrument, you can accomplish
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such things as: set up afield for apickup
game of football, determine the area of
your back yard, find out how far you can
hit agolf ball, or even map a forest!

The standard unit of distance
measurement in forestry isthe Gunter’s
Chain, which is equal to 66 feet in
length. It may seem like an awkward
number to use, but the number 66
divides evenly with 5,280, which isthe
number of feet inamile. Therefore,

there are exactly 80 chainsinamile. In addition, if you have an area of 10 square chains,
you have exactly one acre. These numbers are easy to remember.

First you need to learn how to pace achain. On aflat, level surface, measure out 66 feet
with alogger’ s tape or other measuring devise. Now walk those 66 feet while counting
the number of paces or stepsthat you take. If you count the number of paces, you count
after both your right and left leg takes a step (So if you start with your right foot, you
count a pace for each time your left foot hits the ground.)

If you count the number of steps you take, you count Y

every time each foot hits the ground. Therefore, the L

number of steps you take is usually two times the number \
of paces. Use whatever method you prefer, but make
sure to take relaxed, normal steps. Y ou do not want to Sso

have to take giant leaps to count your chains - thiswill N /

wear you out! Walk the 66 feet severa timeswith >
normal steps, and average your results. Y ou can now

measure al kinds of distances now that you know how to
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pace achain! Just remember, if you are walking uphill, you take more steps to get the
same distance, and if you are walking downhill, you take fewer steps. Learn how to
adjust for this.

Using an Azimuth Compass

Compasses that are graduated into 360 M tic Declinati
degree marks (0°-360°) are called azimuth agnetic Leclination: T"‘e

) h " | Northl
compasses. A reading from this compass / ! 4,'E *E ZEE 1° Mgﬁget.c

iscalled an azimuth. North will have an e | C
azimuth of 360° (or 0°), while south will -‘l\
have an azimuth of 180°. An azimuth

commonly used by forestersand in

compass with arotating dial onitsfaceis |~

forestry competitions.

True
North

All compasses point to the earth’s Magnetic
magnetic North Pole, which is more than i
800 miles from the earth’ s geographic
North Pole, so keep in mind that your
compass reading may be from 0° to 3° to the east or west

of true north, depending on where you arein Florida. In
fact, in some western States this error can exceed 20°. You
will need to account for this error when taking an azimuth
from amap and trying to traverse it on the ground. Using a
handheld GPS (Global Positioning System) may help with
this problem, but it can create other problems. A GPS uses
satellites in Earth’ s orbit to find your exact position on the

A simple Global Positioning earth by using trigonometry.

System (GPS) unit. Foresters use
GPS units to map forests and to
pinpoint special locations
accurately.

location, simply hold the compass flat on your open
pam with the direction arrow (located on the base)
pointed in the direction of the object. Rotate the
compass dial until the slot on the dial is aligned with the
compass needle that points toward magnetic north.
Since many compass needles are colored red, and the
arrow on most compass diasfit snugly around the
needle, the act of fitting these two together is easily
remembered as, “Put Red Fred in the Shed.” The
azimuth degree reading is the number in line with your
direction arrow! Please remember to stay away from
any metal or electrical objects while using a magnetic

When using a compass to
measure the azimuth to an
object from your present

An azimuth compass showing
“Red Fred in the Shed.”

compass or your needle will go alittle wild!
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If you are given the azimuth degree reading, and you want to travel in that direction,
simply dia that number to your direction arrow, and turn your body until “Red Fred” is
inthe shed! Find an object that the direction arrow is pointing toward and walk in that
direction. If you pick an object in the distance to walk towards you are more likely to
follow the correct azimuth than if you walk looking at your compass.

Remember the magnetic declination mentioned earlier? This comesinto play when you
take an azimuth from amap and try to walk that direction on the ground. If the map has a
west declination, you must add this to the azimuth; however, an east declination would be
subtracted. For example, let’s say that you look at a map and determine that in order to
get to a bridge from your current location you must follow an azimuth of 45°, and the
map has a magnetic declination of 2° east. Subtract (east declination) 2° from the 45°
azimuth to get the 43° magnetic azimuth you must follow on the ground. Some
compasses, however, have an adjustment for declination so that you can skip all the math.

Measuring Trees

Trees are measured to determine the volume and growth of both the individual tree, and

the entire forest stand. The datataken from tree
measurements can determine the health of the forest and
help in determining the value of its wood.

H

Diameter: If you were to cut atree down, and measure
the average distance across the cut, you would come up
with its diameter. Since we cannot cut down every tree
we want to measure, it isfar easier to use a diameter tape.
Diameter tape is wrapped around the circumference of the
tree at 42 feet above the ground, the standard point of
measurement for tree volume computations. Thisis
called the Diameter at Breast Height (DBH) and is
much easier than measuring the diameter at the base of
the tree.

4.5 feet

H

Since wrapping a f
The Diameter at Breast Height regular measuri ng @
the ground. will only get usthe @
circumference, you would want to make sure to use a @
specially calibrated diameter tape. This tape uses the =
formula of Circumference = p x diameter, so that @ @D@WB@@@U) S
you don't haveto do it! This makes every inch of
diameter appear to be 3.14 inches long on your
diameter tape! Most diameter tapes also have a @

standard tape measure on the reverse side, sobesure * @ @

to use the correct side.
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Diameter measurements are often used to determine the type of product for which atree
may be used. Minimum diameters vary from product to product and from mill to mill,
but some general rules apply in Floridafor some products. Diameters are usually tallied
to the nearest inch. Round up when the measurement is .6 or more, and round down
when less than .6.

Class Pulpwood | Chip-N-Saw" | Saw Timber* | Poles’ Veneer Logs

Use Paper, wood | Small lumber | Large lumber | Utility poles | Plywood
by-products

DBH > 4.6 >8.6" >11.6" Varies > 14"

Top 2-4 5-6" 8" 6” 8"

diameter

Timeto 8-15 years 12-20 years | 20-30+ years | 18+ years 25+ years

grow

T Straight log at least 16 feet long with no forks, large branches or diseases.
2 Long, straight, nearly perfect stem.

Tree Height: Foresters use a couple of different types of instruments to measure tree
height. These include the Biltmore stick, the hagameter, the clinometer, or one of severa
instruments that use lasers to get more accurate readings.

The clinometer is apopular tool used by foresters that tells the user how tall the treeis by
using trigonometry. Trigonometry is atype of mathematics used to determine angles and
lengths in geometric figures, especialy triangles. Many clinometers do the math for you
when you look into them at the tree, but require that you stand one chain away from the
tree. You can easily build your own clinometer if you
want to save some money, and learn something at the
same time!

There is adifference between total tree height and
merchantable tree height. Thetotal tree height is the
height to the top of the needles. The merchantable
tree height is the upper limit of useable wood for a
given product on atree stem. A tree's diameter gets
smaller toward the top of the tree, thisis known as
taper. Pulpwood height is measured to a4 inch
minimum at the top of thetree. So, in this case, you
would measure the tree’ s height up to where it tapers
to around 4 inchesin diameter. For other wood
classes, you would measure to alarger diameter,
usually an 8 inch top.

Heights are often measured in units larger than the standard foot. Pulpwood is often
measured in 5 %2 foot sticks (16’ minimum), and sawtimber is measured in 16 foot logs.
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After thefirst full log, these products can be measured to the half-log. Always round

down when measuring heights.

Tree Growth: Some trees grow well, others
don’t. Numerous factors affect how atree grows.
The amount of sunlight, nutrients, and water atree
gets, genetics, competition, and the site suitability
of atree all have an affect on theindividua tree's
growth. Foresterstry to determineif atreeis
growing as well asits potential, and, if not, why it
is not grOWi ng as desired. To do this, foresters use A student uses an increment borer at a
adrill-like tool called an increment borer. This summer camp at Withlacoochee State Forest.

tool can be bored into atree and extract a tube that
shows the annual rings of earlywood and latewood that the tree has put on throughout its
life. Counting each dark ring should tell you the age of the tree. If therings are close
together, the tree grew slowly that season, if they are far apart, it grew quickly. A change
from widely spaced rings to narrow rings indicates slowed growth, which might be from
competition, drought, or some other stress.

As an activity, look at some tree stumps or wood products that have the tree rings
showing. Do you see where the tree put on good growth in a season, and where it put on
little growth? Can you tell anything else about that tree’ s life by looking at the rings?
Believe it or not, there is a science called Dendrochronology that looks at tree rings to
determine eventsin history that affected the tree.

Volume Deter mination: Once the trees are measured for diameter and merchantable
height, the tree volumes can be computed using volume tables. Volume tables vary by
product, species, geographic location, date, and user preference. To use avolume table,
find where the tree’s DBH intersects with its merchantable height, thiswill give you the
merchantable volume of the tree. Below are examples of a pulpwood volume table and a
sawtimber volume table.

Pulpwood is generally measured by the cord or by weight. A cord of wood is a stack of
round wood that measures four feet high, four feet wide and eight feet long, and contains
128 cubic feet. But since that stack also contains air space and bark, a conversion factor
of 90 cubic feet of solid wood per cord is used

for standing timber. Once you add up all of

the cubic foot values of all the pulpwood trees

to give you your total volume, divide this

number by 90 to get the number of cords of

pulpwood. One cord of pine pulpwood is

equivalent to 5,400 pounds, or 2.7 tons.

Sawtimber is measured in board fest,

generally thousands of board feet (MBF), or
by weight. A board foot isaunit of measure
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containing 144 cubic inches of solid wood. Examples of a board foot include a piece of
wood 12 inches by 12 inches by one inch thick; or aboard six inches wide, 12 inches
long, and two inches thick; or an 18 inch long 2" x 4”. One thousand board feet of pine
sawtimber is equivalent to 15,000 pounds, or 7.5 tons.

Pulpwood Volume Table
(cubic-foot volume, second growth Southern Pine)
Number of 16-Foot L ogs

0.5 1 15 2 2.5 3 35
DBH
5’ 0.8 1.3 18 2.2
6" 14 24 3.2 4.0 4.7
7 2.0 34 4.6 5.7 6.7 1.7
8’ 2.6 4.4 59 7.3 8.7 9.9 111
9 3.2 54 7.3 9.0 10.6 12.2 13.7
10” 3.8 6.4 8.6 10.7 12.6 14.5 16.3
117 4.4 7.4 10.0 12.5 14.7 16.9 18.9

Gross TreeVolume Table
Scribner Log Rule, Form Class 78
Volume (Board Feet) by Number of Usable 16-foot L ogs
1 1% 2 2% 3 3% 4

DBH
10" 28 36 44 48 52
117 38 47 60 67 74
12’ 47 61 75 85 95 100 106
13" 58 76 9 107 120 128 136
147 69 92 114 130 146 156 166
15 82 109 136 157 178 192 206
16" 95 127 159 185 211 229 247
17 109 146 184 215 246 268 289
18" 123 166 209 244 280 306 331
19’ 140 190 240 281 322 352 382
20" 157 214 270 317 364 398 432
21" 176 240 304 358 411 450 490
22 194 266 338 398 458 504 549
23 214 294 374 441 508 558 607
24" 234 322 409 484 558 611 665
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M easuring Stands

Sampling: When measuring entire stands of trees, foresters do not count every tree;
instead, they sample sections of the forest to get a good idea of what isthere. These
small sections are called plots. A plot isasmaller section of the forest that is assumed to
be representative of the entire forest. The number of plots needed to estimate the volume
of the stand is determined by the variation of the trees within the stand. If thetreesin the
stand are similar in size, fewer plots are needed. Asagenerad rule, there should be one
plot for every three acres, and a minimum of at least five plots no matter how small the
stand.

Plot locations should be chosen prior to going into the stand to eliminate the tendency to
find aplot that looks good. Once the number of plots are determined, a grid pattern
should be laid over amap of the stand. The grid should be of the proper size to make the
number of intersections match the number of plots while encompassing the entire stand.

Basal Area: Basal area isthe cross-sectional area of atree
4%/ feet above ground. The basal areaof all treesin an area
describes how much areais occupied by those trees, and is
generally measured in square feet per acre (ft?/acre). This
measurement is a good way to tell when an areais getting
“over crowded,” regardless of the size of the trees.

The way that foresters determine the basal area of aforest is
to use something called a prism to tell them which treesto
tally (count). A prism isan object that bends light rays as
they pass through it. When light bends, objects can appear
to be distorted! The distance the object is from the prism Foresters use atool called a
and the size of the object determine how distorted it prismfto Tegre;he basal
appears. One example of thisiswhen you put apencil ina | &€20! aforesl. A prism
glass of water and it appears to be broken. Just like that bends light, just asthis glass of

d
pencil, trees can look distorted behind a prism. weler €0es

When using a prism to measure basal
area, you are using a variable point
sampling. This meansthat trees are
counted at different distances from the

A forester decidesto tally atree, or not, depending on
where the image of the tree falls.

center of the plot based on their diameters. The A forester looks through a prism.
mathematics behind thisis very complex, but luckily

using a prism makes applying the theory very easy. Forestersfind their plot center, and
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count the number of trees that arein their
plot by looking through the prism. If thetree
and the tree’ simage in the prism are
overlapping, the treeisinside the plot;
otherwise, it is not counted. A common
prismis called a 10 factor prism, which
means that each tree that is counted with the
prism is multiplied by 10 to get your basal
area. For example, acount of 10 trees with
this prism will compute to 100 ft* of basal
area per acre for that plot.

Tree Density: Basically, this determines

how tightly packed the trees are, and is

expressed in trees per acre or TPA for short. ] _

Density counts are most often used when Top view of aforestgr completing a 1/20th acre plot
. in a planted forest with aloggers tape pulled to 26.3

stands are young, since these measurements | o and a center stake.

don’'t take tree size into consideration. Many
foresters use /™ acre circular plots to determine TPA. In the Tree Planting section you
learned that, depending upon the objectives and species planted, seedlings should be
spaced at certain densities. Below are directions to do a /™ acre circular plot to

determine if the planting density was correct.

Begin by randomly choosing your plots, then travel to these locations (by using your
compass and pacing skills) with your Jacob staff and loggerstape. Upon arrival at your
plot, stick your Jacob staff into the ground and connect the end of your loggers tape to it.
A Y™ acre circular plot has aradius of 26.33 feet, so take the tape out to 26 feet, 4
inches and travel around in acircle, counting the trees that the tape can reach. Thisis
easy if the trees are shorter than your waste, but tall trees require alittle bit of moving
around to get your count! When you arrive at your starting point, multiply your final
count by 20 (since there are twenty /0" acres plots in one acre) to get the number of
trees per acre! Average the density from each of your plots, and you have a pretty good
estimation of the density of treesin your forest stand.

Measuring Area

Foresters have some high-tech ways to determine acreage using GPS units and computer
programs such as ArcView. Although these are accurate ways to determine the acreage
of a stand, they require expensive equipment and the knowledge of how to use it.
Another method is to use the compass and pacing skills learned earlier and some basic
math skills. The following section describes how to measure asmall stand in this
manner.

Acreage Estimation: Converting paced dimensionsto acresis easy if the areais paced

off in chains. We know that there are 10 square chainsin an acre, and we learned earlier
how to measure chains by pacing. By determining the number of square chainsin an
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area, then dividing by 10, you can find out how
many acres arein astand. With your compassin
hand, to make sure that your lines stay straight,
and parallel or perpendicular as needed, you are
now ready to start measuring.

When an areais rectangular, measure the length and width in chains, multiply the length
times the width, then divide by 10. Make sure that your areais rectangular since this
won’t work on any other shape. Since triangles are basically one-half of arectangle,
measuring these shape areas are amost as easy. Measure the length and the width,
making sure that the transects are perpendicular; multiply the length by the width, divide
by two, then divide by 10.

Pace the length at several points along the
area. Average the lengths.

Pace the width at several points across the
area. Average the width measurements.

Large multi-sided areas can be divided into smaller areas for
quick calculation of acreage.

Some areas can be broken down into
combinations of triangles and rectangles. Simply
add the smaller sections together to get the total
area

Wheat about areas that are irreg,ul arl_y shaped? Multiply the average length by the average
Another method must be used in thiscase. By width to determine the areain square
measuring parallel transects and averaging the chains. Then convert to acres.

lengths you can estimate the average length of the
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area. Then do the same for the width
by averaging parallel transects of the
width that are perpendicular to the
length transects. Multiply the average
length times the average width, then
divide by 10 to get the total acreage.
Section, Township, and Range: For
purposes of standardizing property
lines throughout the state, Floridais
divided into blocks, called townships,
measuring 6 miles by 6 miles (See
STRMap 1). Thesides of the
townships running east and west are
called township lines. Those running
north and south are called range lines.
The numbering system for the whole
state begins with a concrete monument
caled the Prime Meridian marker near
the state capital in Tallahassee. The STR Map 1: Florida’'s Township & Range Lines.
numbers grow larger as the distance

from the Prime Meridian marker increases. Each township lineis also designated either
north or south, and each range marker is east or west, depending on the direction from the
Prime Meridian marker.

Each township is divided into 36 sections; each section one mile square (640 acres).
Numbering of these sections within a Township is quite odd. Starting in the upper right
corner of the Township, sections are numbered left and down in a serpentine pattern. See
STR Map 2.

The legal description of a particular
piece of property indicates section first,
then township number, and range
number. Sections can be further
divided into quarters and quarters of
quarters (STR Map 3). In this manner,
apiece of property assmall a2.5 acres
can be described so that it cannot be
confused for another 2.5 acres
anywhere in the State of Florida.

To find the legal description of apiece
of property, find itslocation on amap
that shows the section, township and
range numbers, and write them down
in that order. For example, if the
section to the right was located in

STR Map 2: A Township broken down int - i
ap ownship broken down into Section 36, Township 8 South, Range

Sections.




16 East, then this would be part of
the legal description. If the property
you are describing is parcel “B,” in
the upper left hand corner, the
description can be made more
accurate. Thefull legal description
of that pieceis. the NW Y4 of the
NW ¥4 of section 36, Township 8
South, Range 16 East.

As you can see from the map, not all
descriptions use ¥4's, sometimes ¥2's
areused instead. But, all legal
descriptions use rectangles.
Sometimes an odd shaped piece
cannot be described by just a
rectangle, but maybe two rectangles
can describe the area. In this case,
describe each rectangular part

separately.

STRMap 3.

As an activity to practice using these mapping skills, find the section-township-range of
your school, and then of your house. Break it down to the smallest quarter.
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alternately arranged leaves

annual rings

artificial regeneration

azimuth

azimuth compass

backfire

bare root seedlings

bark

basal area

bedding

Best Management Practices

board foot

broadleaf trees

buck

canopy

cellulose

certified wood products

chain

Glossary

Leaves that are arranged one after the other on opposite sides

of a stem.

One year's wood growth, as viewed in the cross section of a tree
trunk. One year contains one light and one dark ring.

The practice of planting seedlings or direct seeding for
reestablishing a forest.

The horizontal angular distance measured clockwise from due north.
A compass that is graduated into 360 degree marks as a means of
directional measurement.

A slow moving fire that burns into the wind.

Nursery grown seedlings that are baled and delivered without soil
around the roots.

The dead, outer layer of the tree that provide protection from
Drying, insects and disease, freezing, and fire.

The cross-sectional area of the tree 4.5 feet above the ground.
The process of molding the dirt into a hill that seedlings can be
planted on to protect them from standing water.

Established voluntary water quality protection guidelines to follow
when conducting forestry operations that may impair water quality.
A unit of volume measurement for saw timber equal to 144 cubic
inches of wood.

A term used for trees with wide leaves.

When a tree is cut into a desired length.

The upper leaves of a forest.

The main constituent of the cell wall of most plants, prized for it's
use in making paper and many other products.

Wood products that come from forests that have been certified

as a sustainable operation by an independent organization.

See Gunter’s chain.
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chip-n-saw

chlorophyll

chopping

circumference

clinometer

co-dominant trees

compass

compound leaves

conifer

conservation

containerized

coppice

cord

cork cambium

deciduous

de-limb

dendrology
diameter

diameter at breast height

A size class of timber larger than pulpwood and smaller than sawtimber
which yields small dimension lumber and wood chips as products.
The green substance in plants, which acts as a catalyst in the
photosynthesis process.

A mechanical operation that removes small, undesirable
vegetation by rolling a drum with multiple blades over it.

The distance around the perimeter of a circle.

An instrument used to measure the heights of objects by

using trigonometry.

Trees in the upper portion of the forest canopy that are taller and bigger
than all but the largest “dominant” trees.

An instrument used to determine magnetic north and an azimuth.
Leaves that are made up of several leaflets together in a

single leaf.

Trees that have needle-like or scale-like leaves, and usually bear
cones.

The controlled use and systematic protection of natural resources.
A seedling that grows in a small container with soil around the
roots.

A process by which apical buds form new stems from the stump or
roots of a tree.

A stack of wood 4'x 4'x 8' (128 cubic feet) which contains both solid
wood and air. Generally results in about 90 cubic feet of solid wood.
The layer of soft growing tissue in a plant that develops into new
bark and new wood.

A tree that sheds all its leaves at the end of the growing season.
The process of removing the limbs from trees during the

harvest operation.

The science of tree identification.

The straight-line distance through the center of an object.

(DBH) The diameter of a tree measured from a point 4.5 feet

above the ground.
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dibble bar

dominant trees

early wood

ecotone

edge

endangered species

environmental conditions

evapotranspiration

even-aged forest

evergreen

feeder roots

feller-buncher

fire break

flank fire

Florida Forest Service

forest fuels

Forest Management
Practices

Forestry

galleries

galls

A spade like device used to open holes for planting trees.

The tallest, broadest trees of a forest that get the most sunlight.
The lighter colored, less dense wood that grows in the spring
and summer.

An area where two plant communities come together.

See ecotone.

A species with a population small enough that the US government
has determined that it needs special protection to survive.
Conditions that are a result of weather, climate, or the other
parts of the ecological system.

The process by which water is released as a vapor into the
atmosphere through evaporation and respiration.

A forest that consists of trees of similar age.

A tree that holds onto its leaves though more than one year.
Roots at or near the soil surface that absorb most of the water and
nutrients needed by the tree.

A wheeled or tracked vehicle with a timber cutting shear or saw
that cuts and stacks harvested trees in one operation.

A natural or man-made area where there are no forest fuels to
carry a fire.

A fire burns perpendicular to the wind.

The agency organized by the Florida Board of Forestry in the
1920's to help Florida replenish its wood resources.

Any naturally occurring materials that can carry a fire, such as

leaves, wood, grass and other vegetation, dead or alive.

Activities such as planting, burning, and harvesting that are
incorporated into the management plan of a forest.

The art and science of cultivating, maintaining, and developing a
forest and related natural resources.

The tunnels that insects make in wood.

A swelling on a leaf or stem caused by an insect or pathogen.
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genetically resistant
variations

girdling

grass stage

Gunter’s chain

harvest

head fire

heartwood

herbicide

Integrated Pest Management

intermediate trees

lateral roots

latewood

leaves

log

margins

Master Logger Program

merchantable tree height

mixed forest

multiple use forestry

mychorrizae

A plant or animal that is resistant to a disease, virus, or other
infection/infestation because if genetic characteristics.

The practice of severing phloem tissue around a tree's
circumference.

The early life stage of a longleaf pine or south Florida slash pine
that resembles a clump of grass.

A unit of length equal to 66 feet.

The activity of taking wood products from the forest.

A fire moves in the direction of the wind.

Dead, inactive phloem located in the center of the tree.

A chemical that is able to Kill certain types of plants.

Pest management that involves a variety of control measures for
insects and diseases.

Trees that receive some sunlight from above, but none from the
sides die to competition from the dominant and co-dominant trees.
Roots that grow along the surface rather than deep into the soil.
The darker, more dense wood that grows in the fall and winter.
The tree's food making factories that also respire for the tree

and serve as insulation and protection from inclement weather.

A cut tree 16 feet long.

The edge of a leaf. Descriptions often help in the identification

of the species to which the leaf belongs.

A program developed by the Florida Forestry Association that
certifies loggers who have completed courses dealing with
environmentally sound logging techniques.

The height of the portion of a tree that can be used for wood
products.

A forest that has more than one dominant species.

Managing forestland for more than one purpose; such as for timber,

wildlife, aesthetics, recreation, and soil and water conservation.

Beneficial fungi that aid a root to absorb water and nutrients.
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natural regeneration

Naval Stores

oppositely arranged leaves

pace

pathogen

pesticide

phloem

photosynthesis

pitch

plots

poles

prescribed burning

Prime Meridian marker

prism

pulpwood

range lines

recreation

reforestation

root hairs

roots

The practice of relying on seed produced and spread from
standing trees or coppicing for regeneration of a forest stand.
Products such as turpentine and rosin derived from gum or resin
of pines used in the naval industry

Leaves that grow directly across from each other on a branch.
Two normal, relaxed steps.

An organism capable of causing a disease.

A chemical that kills or repels animal or insect pests.

Tissue which conducts food manufactured in the crown to the rest
of the tree.

The food making process of all plants. Carbon dioxide and water
are combined to form sugars and oxygen using light energy.

The rosin inside a tree. It is commonly seen when it comes out
of a tree after it is injured.

Points in the forest where sample measurements are taken.
Round timbers that are placed upright in holes in the ground.
The application of fire as a management tool to obtain specific
objectives desired to maintain and cultivate a forest.

A concrete marker in Tallahassee where the Township
numbering system for the state begins.

An instrument that is calibrated to determine the basal area of a
forest by refracting light through a wedge shaped piece of glass.
Standing timber or cut roundwood that is suitable for converting
to pulp for making paper or cellulose based products.

Parallel lines 6 miles apart running north-south that are numbered
to denote east-west locations of townships.

Engaging in activities for fun and enjoyment.

The act of putting trees back where they once were.

Tiny projections of tree roots that absorb the bulk of nutrients
and water required by the tree.

The part of the tree that absorbs water and nutrients, and anchor

the tree against wind and water.

61



rotations

sapwood

saw timber

scalping

silviculture
simple shaped leaves

skidder

snags

Special Management Zones

stomata

suppressed trees

sustainable
Sustainable Forestry
Initiative

taproot

total tree height

township lines

tree-felling

trigonometry

The length of time from stand establishment (planting) to

final harvest.

Active xylem tissue, the layer of wood that transports water and
nutrients from the roots to the crown.

Trees suitable for the production of lumber.

The practice of peeling back the top layer of soil in a strip about
2.5 feet wide and 4 inches deep that reduces competition from
other vegetation.

The science of producing and tending a forest.

A leaf that does not have leaflets, only one true leaf.

A rubber-tired or tracked vehicle designed to pull logs through
the woods to loading areas.

Standing dead trees.

A buffer strip of vegetation left adjacent to a body of water to
protect the water from degradation due to forestry practices.
Openings in the leaf that releases water vapor to cool the leaf
and the air around it.

The slowest growing, weakest trees of a forest that receive no
direct sunlight.

The ability of something to last forever.

A program adopted by forest industries that encourages
sustainable forestry operations.

The main supportive root of the tree's root system. It serves as
support for the rest of the tree and also aids in water and nutrient
absorption.

The total height of a tree from its base to the top of its highest
leaves.

Parallel lines 6 miles apart and running east-west that are
numbered to denote north-south locations of townships.

The process of cutting down (felling) a tree.

A branch of mathematics that uses the measurements of angles to

determine relative information.
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uneven-aged forest A forest that is made up of trees that are of different ages.

vascular cambium The zone of xylem and phloem development where cells divide
and differentiate into either xylem cells or phloem cells.

V-blade planting Planting that uses a bulldozer with a blade shaped like a "V" to
clear logging debris and vegetation so that seedlings could be
planted by a planter pulled behind it.

veneer Thin sheets of wood that are glued to other materials or each
other, often to make plywood.

whole-tree chipping The process of chipping an entire tree into small pieces to be

used as muich, pulp, or fuel.

whorled leaf arrangement Leaves that are arranged in a pattern that circles the stem.
wildlife Animals found in natural settings.
xylem Woody tissue which transports water and nutrients from the roots

to the crown consisting of millions of tube-like cells.
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