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FORE'WORD

Forest Inventor\ _nd Amply>is _FIA) is a c_mtinuin_ endeavor as man-
dated by tht, ForcsI :/nd Rangeland Renewable Resources Pl:tnnin/Act of
1974, which xv_s prec(,ded by the McSweencv-McNarv Forest Research
Act <)f1928. The obicctivv c_t'FIA is to periodically inventory the Nation's
f'orest l_nd to determine its extent, condition, and volume of" timber,

growth, and deplcti(ms. Up-to-date resource information is essential for
framing intclli/ent t'or(,st policies and programs. USI)A Forest Service
regional experiment stations are responsible for conducting these inven-
tories and publishing summary reports for individual States. The North
Central Forest Experiment Station is responsible for Forest inventory
and Analysis work in Illinois, indiana, Iowa, Kansas, Michi/an, Minne-
sota, Missouri, Nebraska, North Dakota, South Dakota, and Wisconsin.
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MICHIGAN'S FOREST STATISTICS, 1987: AN
INVENTORY UPDATE

W. Brad Smith, Mensurationist
and

Jerold T. Hahn, Principal _fIensurationist

UPDATE HIGHLIGHTS million cubic feet annually in 1986. Major indus-
trial expansion in the Upper Peninsula and in the

Timberland northern Lower Peninsula are primarily responsi-
ble for the increase.

• Timberland area declined from 17..5 million acres

in 1980 to 17.3 million acres in 1987, a loss of less Biomass
than 1 percent.

• The area of maple-birch forest type climbed 1.4 • Tree biomass totaled 1.2 billion green tons in
percent to 6.2 million acres as Michigan's second- 1987. Seventy-eight percent of this volume is in

growing-stock trees, 8 percent is in cull trees, and
growth forests continue to mature. 14 percent is in trees less than 5 inches d.b.h.

• Red pine is still the most popular plantation spe-
cies, as shown by the 15,000-acre gain in the red • The average green weight per cubic foot (includ-
pine forest type since 1980. ing barkl for softwood species was 43 pounds; the

average for hardwoods was 56 pounds.

Timber Volume BACKGROUND

• Growing-stock volume in 1987 is 20.6 billion cubic Current facts about the Nation's forest resources

feet, 10 percent higher than the 18.7 billion cubic such as area, timber volume, biomass, and prospec-
feet reported in 1980. tive supply and demand are essential in forming

• Average growing-stock volume per acre in 1987 is sound management practices and policies. The
1,185 cubic feet, compared with 1,068 cubic feet in Forest and Rangeland Renewable Resources Plan-
1980. ning Act of 1974(RPA) requires the Forest Service to

• Sawtimber volume totaled 52.3 billion board t_et make and keep current a comprehensive inventory
in 1987, up 19 percent from 1980. and analysis of renewable forest and rangeland re-

sources.

Net Growth The most recent field inventory data available for

• Annual net growth increased from 39 cubic feet Michigan are dated 1980; however, tree growth mod-
per acre per year in 1980 to 43 cubic feet in 1987. els developed at the North Central Forest Experi-

• Mortality declined from 0.8 percent of inventory ment Station have made it possible for the Forest
in 1980 to 0.6 percent in 1987. Much of the decline Inventory and Analysis (FIA1 work unit to update
is attributed to increased management activity inventory data to estimate the current resource. The
simulated in the update process, purpose of this report is to present updated statistics

fbr the State of Michigan that will be used for the
1990 RPA assessment. The tables provide data by

Removals forest survey unit (fig. 1) and represent the timber-
land base as of January 1, 1987. The term "update",

• Growing-stock removals have risen sharply since as it is used here, is an estimate of current forest
1979, climbing from 275 million cubic feet to 398 statistics derived by modeling the dynamic change
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Figure 1.--Forest Survey Units in Michigan, 1980.

in a forest from a known time in the past. The major New photo work for the entire region would be too

components of this change are land change, growth, costly and time consuming with current technology.
mortality, regeneration, and removals. However, we've found that for update periods of

10 years or less, area change at the State level can be
estimated using trend analysis and information

METHODOLOGY from local resource managers. The data then provide

the first-phase area factors to be applied to the up-

Land Change dated plots.
We assumed the timberland base for public and

The basic sample design used by FIA in the North industry ownerships was stable during the update

Central Region is a two-phase sample consisting of a period. For all other ownerships a modest annual
photo sample to estimate forest-nonforest area and a decline of 0.1 percent was assumed, which reflects
ground phase, which is a subsample of the photo the resource managers' view that the impacts of ur-
sample to provide information about the volume and banization and agricultural expansion have not seri-
condition of the forest, ously eroded the timberland base of the region.



The objectives of' the diverse _roup of owners that Removals
hold MichiKarl's fi)rest land play :t significant role in
the stability (_fthe timberland base. Knowledge of Removals data were derived by trend analysis

these objectives is essential to str_t'cegic forest plan- using periodic pulpwood _Blvth and Smith 1985t,
saw log tBlyth ela/. 1981), and veneer _Blyth andning. Public agencies are mancktted by law to pro-

vide detailed inlbrmation about management plans Smith 19841 reports and base year data fbr all re-

that outline the policies and programs designed to movals provided in the 1980 Michigan report (Raile
ensure a viable forest resource into the future, and Smith 1983). Removals attributed to loss of'tim-

berland were made by adjusting plot expansion fac-
The timberland area figures presented here repre- tors to arrive at a specified set of current area figures

sent the most recent data available at the time the by fbrest type. Estimates of timber removals in the
update was processed. The reader is cautioned to Lake States may be reviewed in more detail in a
contact, the appropriate public agency to verify or recent article, "Tracking Timber Demand in the
update area figures for any analysis that may be Lake States" {Smith and Blyth 19861.

sensitive to local changes in the timberland base, The Lake States version of STEMS was modified
such as recently designated reserved or deferred to simulate actual removals. Computerized manage-
forest land. Area and volume figures would have to ment guides (Brand 1981) were used to select a sub-
be adjusted accordingly for any ownerships affected set of" inventory plots that were eligible for silvicul-
by significant changes in the timberland base. tural treatment during the update period. These

Additional information is available about non- guides were used in lieu of detailed information on

industrial private owners and their objectives in the Michigan management strategies. A special re-
North Central Station report, "The Private Forest movals algorithm scanned each selected plot to de-
Landowners of' Michigan" (Carpenter and Hansen termine if it would be cut. The volume from cut plots
1985). was accumulated until the estimated volume of

growing-stock removals by species was reached. Vol-
ume estimates were produced using volume equa-

Growth and Mortality tions developed for the Lake States (Hahn 1984,
Smith 1985).

We used the Stand and Tree Evaluation and Mod- All area and volume figures for the update were
cling System (STEMS) (Belcher 1981) to update reviewed for reasonableness and consistency by per-
7,706 forest inventory plots from the 1980 field sur- sonnel from the Michigan Department of Natural
vey to the year 1987. STEMS is a distance- Resources, the National Forest System, industry re-
independent, individual tree growth model designed source managers, and other private individuals. A
to simulate tree growth and mortality for a diverse more detailed description of the methodology will be
range of forest conditions, presented later in a publication on inventory updat-

Growth and mortality functions were calibrated ing procedures in the North Central Region.

and validated with data from throughout the Lake
States (Buchman 1983, Holdaway and Brand 1983, LITERATURE CITED
1985). Test projections over a range of forest condi-

tions produced reliable results when compared with Belcher, D. W. The user's guide to STEMS: the stand
remeasurement data from the Lake States. Adjust- and tree evaluation and modeling system. Gen.
ment factors derived from recent remeasurement Tech. Rep. NC-70.St. Paul, MN: U.S. Department
tJata in the Lake States were used to fine tune the of Agriculture, Forest Service, North Central

model and improve precision (Holdaway 1985). Forest Experiment Station; 1981. 49 p.
Blyth, James E.; Smith, W. B. Pulpwood production

in the North Central Region by county, 1983. Re-
Regeneration sour. Bull. NC-85. St. Paul, MN: U.S. Department

of Agriculture, Forest Service, North Central
Although STEMS regeneration routines for the Forest Experiment Station; 1985.25 p.

Lake States had not been fully developed at the time Blyth, James E.; Zollner, Jack; Smith, W. B. Pri-
of the update, the outcome was not significantly af- mary forest products industry and timber use,
fected. Most trees that became established on har- Michigan, 1977. Resour. Bull. NC-55. St. Paul,
vested land or in seedling stands at the beginning of MN: U.S. Department of Agriculture, Forest Serv-
the update would not have grown to merchantable ice, North Central Forest Experiment Station;
size by the end of that 6-year period. 1981.54 p.



Blyth, James E.; Smith, W. B. Veneer industry and Paul, MN: U.S. Department of Agriculture, Forest

timber use, North Central Region 1980. Resour. Service, North Central Forest Experiment Sta-
Bull. NC-76. St. Paul, MN: U.S. Department of tion; 1985.8 p.
Agriculture, Forest Service, North Central Forest Holdaway, Margaret R.; Brand, G. J. An evaluation

Experiment Station; 1984. 16 p. of the STEMS tree growth projection system. Res.
Buchman, Roland G. Survival predictions for major Pap. NC-234. St. Paul, MN: U.S. Department of

Lake States tree species. Res. Pap. NC-233. St. Agriculture, Forest Service, North Central Forest

Paul, MN: U.S. Department of Agriculture, Forest Experiment Station; 1983. 20 p.
Service, North Central Forest Experiment Sta- Holdaway, Margaret R.; Brand, G. J. An evaluation

tion; 1983.7 p. of Lake States STEMS85. Res. Pap. NC-269. St.
Brand, Gary J. Simulating timber management in Paul, MN: U.S. Department of Agriculture, Forest

the Lake States. Gen. Tech. Rep. NC-69. St. Paul, Service, North Central Forest Experiment Sta-
MN: U.S. Department of Agriculture, Forest Serv- tion; 1985.10 p.

ice, North Central Forest Experiment Station; Raile, Gerhard K.; Smith W. B. Michigan forest
1981.25 p. statistics, 1980. Resour. Bull. NC-67. St. Paul,

Carpenter, Eugene M.; Hansen, M. H. The private MN: U.S. Department of Agriculture, Forest Serv-

forest landowners of Michigan. Resour. Bull. NC- ice, North Central Forest Experiment Station;
93. St. Paul, MN: U.S. Department of Agriculture, 1983. 101 p.
Forest Service, North Central Forest Experiment Smith, W. B. Factors and equations to estimate
Station; 1985.55 p. forest biomass in the North Central Region. Res.

Hahn, Jerold T. Tree volume and biomass equations Pap. NC-268. St. Paul, MN: U.S. Department of
for the Lake States. Res. Pap. NC-250. St. Paul, Agriculture, Forest Service, North Central Forest
MN: U.S. Department of Agriculture, Forest Serv- Experiment Station; 1985.6 p.
ice, North Central Forest Experiment Station; Smith, W. B.; Blyth, James E. Tracking timber de-
1984. 10 p. mand in the Lake States. Northern Logger. 1986.

Holdaway, Margaret R. Adjusting STEMS growth (In press).
model for Wisconsin forests. Res. Pap. NC-267. St.

APPENDIX

PRINCIPAL TREE SPECIES GROUPS Select red oak
Northern red oak oak .......... Quercus rubra

IN MICHIGAN 1 Other red oaks

Scarlet oak ................. Quercus coccinea
Northern pin oak ........ Quercus ellipsoidalis

Softwoods Pin oak .................... Quercus palustris
Eastern white pine ............... Pinus strobus Black oak .................. Quercus velutina
Red pine ....................... Pinus resinosa Hickories

Jack pine ..................... Pinus banksiana Bitternut hickory .......... Carya cordiformis
Black spruce ..................... Picea mariana Pignut hickory .................. Carya glabra
White spruce ..................... Picea glauca Shellbark hickory ............. Carya laciniosa
Balsam fir ...................... A bies balsamea Shagbark hickory ................ Carya ovata
Tamarack ....................... Larix laricina Mockernut hickory ........... Carya tomentosa
Northern white-cedar ........ Thuja occidentalis Yellow birch .............. Betula aUeghaniensis
Other softwoods Hard maples

Eastern recedar ........ Juniperus virginiana Sugar maple ................. Acer saccharum
Scotch pine ................. Pinus sylvestrus Black maple .................... Acer nigrum

Soft maples
Hardwoods Red maple ...................... Acer rubrum

White oaks Silver maple ............... Acer saccharinum
White oak ...................... Quercus alba American beech .............. Fagus grandifolia

Swamp white oak ............. Quercus bicolor Ashes
Bur oak .................. Quercus marocarpa White ash ............... Fraxinus americana

Chinkapin oak ......... Quercus muehlenbergii Black ash .................... Fraxinus nigra
Chestnut oak ................. Quercus prinus Green ash ............ Fraxinus pennsylvanica



Balsam poplar ............. Populus balsamifera Biomass.mThe total above-ground weight, exclud-
Eastern cottonwood ........... Populus deltoides ing foliage, of all live trees reported in green tons.
Aspens Biomass is made up of 5 components:

Bigtooth aspen ......... Populus grandidentata Growing-stock bole and stump .--Biomass of a
Quaking aspen .......... Populus tremuloides growing-stock tree from ground level to a 4-inch

Basswood ...................... Tilia americana top.

Yellow-poplar ............ Liriodendron tulipifera Growing-stock top and limbs.--Biomass of a
Black walnut .................... Juglans nigra growing-stock tree above a 4-inch top and all

Black cherry ................... Prunus serotina limbs below the 4-inch top.
Butternut ..................... Juglans cinerea Cull bole and stump.mBiomass of a cull tree
Elms from ground level to a 4-inchtop.

American elm ............. Ulmus americana Cull top and limbs.--Biomass of a cull tree

Slippery elm .................... Ulmus rubra above a 4-inch top and all limbs below the 4-inch
Rock elm .................... Ulmus thomasii top.

Paper birch ..................... Betula papyrifera 1 - to 5-inch trees.--Above ground biomass of all
Other hardwoods live trees 1- to 5-inches in diameter at breast

Boxelder ...................... Acer negundo height.
Sweet birch ...................... Betula lenta Commercial species.wTree species presently or
River birch ..................... Betula nigra prospectively suitable for industrial wood prod-
Black willow ..................... Salix nigra ucts. (Note: Excludes species of typically small

Ohio buckeye ................ Aesculus glabra size, poor form, or inferior quality such as
Flowering dogwood ............ Cornus florida hophornbeam and hawthorn.)
Honeylocust ............. Gleditsia triacanthos County and municipal land._Land owned by
Osage orange .............. Maclura pomifera counties and local public agencies or municipali-
Black tupelo ..... Nyssa sylvatica var. sylvatica ties, or land leased to these governmental units for
Sycamore ............... Platanus occidentalis 50 years or more.

Black locust ............ Robinia pseudoacacia Cropland.--Land under cultivation within the past
Sassafras .................. Sassafras albidum 24 months; including cropland harvested, crop
Red mulberry ................... Morus rubra failures, cultivated summer fallow, idle cropland

American chestnut .......... Castanea dentata used only for pasture, orchards, and land in soil
improvement crops, but excluding land cultivated
in developing improved pasture.

METRIC EQUIVALENTS OF Cull.--Portions of a tree that are unusable for in-
dustrial wood products because of rot, form, or

UNITS USED IN THIS REPORT other defect.

Diameter classes.--A classification of trees based
1 acre = 4,046.86 square meters or 0.405 on diameter outside bark, measured at breast

hectare, height (4.5 feet above the ground). (Note: d.b.h, is
1,000 acres = 405 hectares, the common abbreviation for diameter at breast

1 cubic foot = 0.0283 cubic meter, height. Two-inch diameter classes are commonly
1 foot = 30.48 centimeters or 0.3048 meter, used in Forest Survey, with the even inch the ap-

1 inch = 25.4 millimeters, 2.54 centimeters, or proximate midpoint for a class. For example, the
0.0254 meter. 6-inch class includes trees 5.0 through 6.9 inches

d.b.h.)

Farm.--Any place from which or more of agricul-

DEFINITIONS tural products were produced and sold during the
year.

Acceptable trees.--Growing-stock trees of corn- Farmer-owned land.--Land owned by farm opera-
mercial species that meet specified standards of tors.

size and quality. Forest industry land.--Land owned by companies
Basal area.--The area in square feet of the cross or individuals operating primary wood-using

section at breast height of a single tree. When the plants.
basal area of all trees in a stand are summed, the Forest land._Land at least 16.7 percent stocked by
result is usually expressed as square feet of basal forest trees of any size, or formerly having had
area per acre. such tree cover, and not currently developed for



nonforest use. (Note: Stocking is measured by Tamarack.--Forests in which swamp conifers
comparison of basal area and/or number of trees, comprise a plurality of the stocking with tamarack
by age or size and spacing with specified stand- the most common. (Common associates include
ards.) The minimum area for classification of black spruce and northern white-cedar.)
forest land is 1 acre. Roadside, streamside, and Oak-hickory.--Forests in which northern red
shelterbelt strips of timber must have a crown oak, white oak, bur oak, or hickories, singly or in
width of at least 120 feet to qualify as forest land. combination, comprise a plurality of the stocking.
Unimproved roads and trails, streams, or other (Common associates include jack pine, beech,
bodies of water or clearings in forest areas shall be yellow-poplar, elm, and maple.
classed as forest if less than 120 feet wide. Also see Elm-ash-soft maple.--Forests in which lowland
definitions for land area, timberland, nontimber- elm, ash, cottonwood, and red maple, singly or in
land, reserved forest land, stocking, woodland, and combination, comprise a plurality of the stocking.
water. (Commonassociates include birches, spruce, and

Forest industry land.--Land owned by companies balsam fir.)
or individuals operating primary wood-using Maple-birch.--Forests in which sugar maple,
plants. Excludes land owned by small sawmill basswood, yellow birch, upland American elm, and
firms sawing less than 100,000 board feet annu- red maple, singly or in combination, comprise a
ally. plurality ofthe stocking.(Commonassociatesin-

Forest trees.--Woody plants having a well-devel- clude white pine, elm, hemlock, and basswood.)
oped stem and usually more than 12 feet tall at Aspen.hForests in which quaking aspen or big-
maturity, tooth aspen, singly or in combination, comprise a

Forest type.--A classification of forest land based plurality of the stocking. (Common associates in-
on the species forming a plurality of live tree clude balsam poplar, balsam fir, and paper birch.)
stocking. Major forest types are: Paper birch.--Forests in which paper birch

Jack pine.reForests in which jack pine com- comprises a plurality of the stocking. (Common
prises a plurality of the stocking. (Common associ- associates include maple, aspen, and balsam fir.)
ates include eastern white pine, red pine, aspen, Exotic.--Forests in which species not native to
birch, and maple.) the State comprise a plurality of the stocking.

Red pine .--Forests in which red pine comprises (Mostly Scotch pine plantations.)
a plurality of the stocking. (Common associates Gross area.--The entire area of land and water as
include eastern white pine, jack pine, aspen, birch, determined by the Bureau of the Census.
and maple.) Growing-stock trees.--Live trees of commercial

White pine.--Forests in which eastern white species qualifying as acceptable trees. (Note: Ex-
pine comprises a plurality of the stocking. (Com- cludes rough, rotten, and dead trees.)
mon associates include red pine, jack pine, aspen, Growing-stock volume.--Net volume in cubic feet
birch, and maple.) of growing-stock trees 5 inches d.b.h, and over,

Balsam fir.--Forests in which balsam fir and from a l-foot stump to a minimum 4 inch top di-
white spruce comprise a plurality of stocking with ameter outside bark of the central stem. Cubic feet
balsam fir the most common. (Common associates can be converted to cords by dividing by 79 cubic
include aspen, maple, birch, northern white-cedar, feet per solid wood cord.
and tamarack.) Hardwoods.--Dicotyledonous trees, usually broad-

White spruce.reForests in which white spruce leaved and deciduous.
and balsam fir comprise a plurality of the stocking Idle farmland.--Includes former cropland, or-
with white spruce the most common. (Common chards, improved pastures, and farm sites not
associates include aspen, maple, birch, northern tended within the past 2 years and presently less
white-cedar, and tamarack.) than 16.7 percent stocked with trees.

Black spruce.reForests in which swamp conifers Improved pasture.roLand currently improved for
comprise a plurality of the stocking with black grazing by cultivating, seeding, irrigating, or
spruce the most common. (Common associates in- clearing of trees or brush and less than 16.7 per-
clude tamarack and northern white-cedar.) cent stocked with live trees.

Northern white-cedar.reForests in which Indian land.--All lands held in trust by the United

swamp conifers comprise a plurality of the stock- States for individual Indians or tribes, or all lands,
ing with northern white-cedar the most common, titles to which are held by individual Indians or
(Common associates include tamarack and black tribes, subject to Federal restrictions against
spruce.) alienation.



Industrial wood.--All roundwood products, except improved pasture, residential areas, city parks,
fuelwood, improved roads of any width and adjoining clear-

Land area.--Bureau of the Census.--The area of ings, powerline clearings of any width, and 1- to
dry land and land temporarily or partly covered by 40-acre areas of water classified by the Bureau of
water such as marshes, swamps, and river flood the Census as land. If intermingled in forest areas,
plains (omitting tidal flats below mean high tide); unimproved roads and nonforest strips must be

streams, sloughs, estuaries, and canals less than more than 120 feet wide and more than 1 acre in
one-eighth of a statute mile wide; and lakes, reser- area to qualify as nonforest land.)
voirs, and ponds less than 40 acres in area. a. Nonforest land without trees.--Nonforest

Forest Inventory and Analysis .--The same as land with no live trees present.
the Bureau of the Census, except minimum width b. Nonforest land with trees.--Nonforest land
of streams, etc., is 120 feet and minimum size of with one or more trees per acre at least 5 inches
lakes, etc., is 1 acre. d.b.h.

Live trees.--Growing-stock, rough, and rotten trees Nonstocked land.--Timberland less than 16.7 per-
1 inch d.b.h, and larger, cent stocked with growing-stock trees.

Marsh.--Nonforest land that characteristically Other removals.--Growing-stock trees removed

supports low, generally herbaceous or shrubby but not utilized for products, or trees left standing
vegetation and that is intermittently covered with but "removed" from the timberland classification
water, by land use change. Examples are removals from

Merchantable.--Refers to a pulpwood or saw log cultural operations such as timber stand improve-
section that meets pulpwood or saw log specifica- ment work, land clearing, and changes in land
tions, respectively, use.

Miscellaneous federal land.--Federal land other Ownership.--Property owned by one owner, re-
than National Forest. gardless of the number of parcels in a specified

Miscellaneous private land.--Privately owned area.Pasture and range.--Land which is currently im-
land other than forest-industry and farmer-owned proved for grazing by cultivation seeding or irriga-
land. tion plus land on which the natural plant cover is

Mortality.--The volume of sound wood in growing- composed principally of native grasses, forbs, or
stock and sawtimber trees that die annually, shrubs valuable for forage.

National Forest land--Federal land that has been Physiographic class.--A measure of soil and
legally designated as National Forest or purchase water conditions that affect tree growth on a site.
units, and other land administered by the USDA The physiographic classes are:
Forest Service. Xeric sites.--Very dry soils where excessive

Net annual growth of growing-stock.--The an- drainage seriously limits both growth and species
nual change in volume of sound wood in live saw- occurrence. Example: sandy jack pine plains.
timber and poletimber trees and the total volume Xeromesic sites.--Moderately dry soils where
of trees entering these classes through ingrowth, excessive drainage limits growth and species oc-
less volume losses resulting from natural causes, currence to some extent. Example: dry oak ridge.

Net annual growth of sawtimber.--The annual Mesic sites.--Deep, well-drained soils. Growth
change in the volume of live sawtimber trees and and species occurrence are limited only by climate.
the total volume of trees reaching sawtimber size, Hydromesic sites .--Moderately wet soils where
less volume losses resulting from natural causes, insufficient drainage or infrequent flooding limits

Net volume._Gross volume less deductions for rot, growth and species occurrence to some extent. Ex-
sweep, or other defect affecting use for timber ample: better drained bottomland hardwood sites.
products. Hydric sites.--Very wet sites where excess

Nontimberland.--(a) Woodland and (b) reserved water seriously limits both growth and species oc-
forest land. currence. Example: frequently flooded river bot-

Noncommercial species.--Tree species of typi- toms and spruce bogs.
cally small size, poor form, or inferior quality that Poletimber stands.--(See stand-size class.)
normally do not develop into trees suitable for in- Poletimber trees.--Growing-stock trees of com-
dustrial wood products, mercial species at least 5 inches d.b.h, but smaller

Nonforest land.--Land that has never supported than sawtimber size.
forests, and land formerly forested where use for Reserved forest land.--Forest land sufficiently
timber management is precluded by development productive to qualify as timberland but with-

for other uses. (Note: Includes areas used for crops, drawn from timber utilization through statute, ad-



ministrative regulation, designation, or exclusive Site class.--A classification of forest land in terms
use for Christmas tree production, as indicated by of inherent capacity to grow crops of industrial
annual shearing, wood based on fully stocked natural stands.

Rotten trees.--Live trees of commercial species Site index.--An expression of forest site quality
that do not contain at least one 12-foot saw log or based on the total height of free-growing dominant
two saw logs 8 feet or longer, now or prospectively, or codominant trees of a representative species in
and/or do not meet regional specifications for free- the forest type at age 50.
dom from defect primarily because of rot; that is, Softwoods.--Coniferous trees, usually evergreen,
when more than 50 percent of extra cull volume in having needles or scale-like leaves.
a tree is rotten. Stand.--A growth of trees on a minimum of 1 acre

Rough trees.--(a) Live trees of commercial species of forest land that is stocked by forest trees of any
that do not contain at least one merchantable 12- size.

foot saw log or two saw logs 8 feet or longer, now Stand-age class.--Age of the main stand. Main
or prospectively, and/or do not meet regional speci- stand refers to trees of the dominant ibrest type
fications for freedom from defect primarily be- and stand-size class.
cause of roughness or poor form, and (b) all live Stand-area class.--The extent of a continuous
trees of noncommercial species, forested area of the same forest type, stand-size

Salvable dead trees.--Standing or down dead class, and stand-density class.
trees that are considered merchantable by re- Stand-size class.--A classification of forest land
gional standards, based on the size class of all live trees; that is,

Saplings.--Live trees 1 to 5 inches d.b.h, sawtimber, poletimber of seedlings and saplings.
Sapling-seedling stands.--(See stand-size class.) Only those types contributing to no more than
Saw log.--A tog meeting minimum standards of di- 16 percent stocking at a point will be used to deter-

ameter, length, and defect, including logs at least mine stand size class. Remember that stands with
8 feet long, sound and straight and with a mini- less than 16.7 percent stocking in growing stock
mum diameter outside bark (d.o.b.)for softwoods trees will be classified as nonstocked. Non-

of 7 inches (9 inches for hardwoods) or other combi- commercial trees are not used for determining

nations of size and defect specified by regional stand size classes.
standards. Sawtimber stands .--Stands with at least the all

Saw log portion.--Tbat part of the bole of sawtim- live stocking in sawtimber and poletimber trees
ber trees between the stump and the saw log top. and with the sawtimber stocking equal to or larger

Saw log top.--The point on the bole of sawtimber than the poletimber stocking.
trees above which a saw log cannot be produced. Poletimber stands.--Stands with at least half of
The minimum saw log top is 7 inches d.o.b, for the all live stocking in sawtimber and poletimber
softwoods and 9 inches d.o.b, for hardwoods, trees and with the poletimber stocking larger than

Sawtimber stands.--( See stand-size class.) the sawtimber stocking.
Sawtimber trees.--Growing-stock trees of corn- Sapling-seedling stands.--Stands with more

mercial species containing at least a 12-foot saw than half of the all live stocking in saplings and/or
log or two noncontiguous saw logs 8 feet or longer, seedlings.
and meeting regional specifications for freedom State land.--Land owned by States, or land leased
from defect. Softwoods must be at least 9 inches to these governmental units for 50 years or more.
d.b.h. Hardwoods must be at least 11 inches d.b.h. Stocking.--The degree of occupancy of land by

Sawtimber volume.--Net volume of the saw log trees, measured by basal area and/or the number

portion of' live sawtimber in board feet, Interna- of trees in a stand by size or age and spacing,
tionat 1/4-inch rule, from stump to a minimum 7 compared to the basal area and/or number of trees

inches top diameter outside bark (d.o.b.) for soft- required to fully utilize the growth potential of the
woods and a minimum 9 inches top d.o.b, for hard- land; that is, the stocking standard. A stocking
woods, percent of 100 indicates full utilization of the site

Seedlings.--Live trees less than 1 inch d.b.h, that and is equivalent to 80 square feet of basal area
are expected to survive. Only softwood seedlings per acre in trees 5 inches d.b.h, and larger. In a
more than 6 inches tail and hardwood seedlings stand of trees less than 5 inches d.b.h., a stocking
more than 1 foot tall are counted, percent of 100 would indicate that the present

Short-log (rough tree).--Sawtimber-size trees of number of trees is sufficient to produce 80 square
commercial species that contain at least one mer- feet of basal area per acre when the trees reach
chantable 8- to 11-fbot saw log but not a 12-foot 5 inches d.b.h. Stands are grouped into the follow-

saw log. ing stocking classes:



Overstocked stands .--Stands in which stocking Water.--Bureau of the Census .--Permanent inland
of trees is 134.0 percent or more. water surfaces, such as lakes, reservoirs, and

Fully stocked stands .--Stands in which stock- ponds having 40 acres or more of area; streams,

ing of trees is from 101.0 to 133.9 percent, sloughs, estuaries, and canals one-eighth of a
Medium stocked stands.--Stands in which statute mile or more in width.

stocking of trees is from 61.0 to 100.9 percent. Noncensus.--Permanent inland water surfaces,
Poorly stocked stands.--Stands in which stock- such as lakes, reservoirs, and ponds having

ing of trees is from 16.7 to 60.9 percent. 1-39.9 acres of area; streams, sloughs, estuaries,
Nonstocked areas .--Timberland on which and canals 120 feet to one-eighth of a statute mile

stocking of trees is less than 16.7 percent, in width.
Timber removals from growing stock.--The vol- Windbreak.mA group of trees less than 120 feet

ume of sound wood in live sawtimber and poletim- wide used for the protection of soil, cropfields, and

ber trees removed annually for forest products (in- buildings in use.
cluding roundwood products and logging residues) Wooded pasture.--Improved pasture with more

than 16.7 percent stocking in live trees but lessand for other removals. Roundwood products are
logs, bolts, or other round sections cut from trees, than 25 percent stocking in growing-stock trees.

Area is currently improved for grazing or there isLogging residues are the unused portions of cut
trees plus unused trees killed by logging. Other other evidence of grazing.
removals are growing-stock trees removed by cul- Wooded strip.mAn acre or more of natural contin-

uous forest land that would otherwise meet survey
tural operations such as timber stand improve-
ment work, and by land clearing and changes in standards for timberland except that it is less than120 feet wide.

land use. Woodland.--Forest land incapable of producingTimber removals from sawtimber.--The net
board-foot volume of live sawtimber trees removed 20 cubic feet per acre of annual growth or of yield-

ing crops of industrial wood under natural condi-
for forest products annually (including roundwood tions because of adverse site conditions. (Note: Ad-
products and logging residues) and for other re- verse conditions include shallow soils, dry climate,

movals, poor drainage, high elevation, steepness, and
Timberland.--Forest land producing or capable of rockiness.)

producing crops of industrial wood and not with-
drawn from timber utilization. (Note: Areas quali-

fying as timberland are capable of producing more TABLES
than 20 cubic feet per acre per year of annual Table 1.--Area of land by land use class and Forest

growth under management. Currently inaccessi- Survey Unit, 1980 and 1987
ble and inoperable areas are included, except Table 2.wA_-ea of timberland by ownership class
when the areas involved are small and unlikely to and Forest Survey Unit
become suitable for producing of industrial wood Table 3.--Area of timberland by forest type, stand-

in the foreseeable future.) Also see definition of age class, and Forest Survey Unit
pastured timberland. Table 4.--Area of timberland by forest type, site-

Tree biomass.--The total aboveground weight (in- index class, and Forest Survey Unit

cluding the bark) of all live trees. Table 5.JArea of timberland by forest type, stand-
Tree size class._A classification of trees based on size class, and Forest Survey Unit

diameter at breast height, including sawtimber Table 6.JNet volume of growing stock on timber-
trees, poletimber trees, saplings, and seedlings, land, by forest type, stand-age class, and

Upper stem portion.--That part of the bole of saw- Forest Survey Unit
timber trees above the saw log top to a minimum Table 7._Net volume of sawtimber on timberland,

top diameter of 4 inches outside bark or to the by forest type, stand-age class, and Forest
point where the central stem breaks into limbs. Survey Unit

Urban and other areas.--Areas within the legal Table 8._Growing-stock volume and periodic
boundaries of cities and towns; suburban areas growth on timberland by forest type, com-

developed for residential, industrial, or recre- ponent of growth, and Forest Survey Unit
ational purposes; ._choolyards; cemeteries; roads; Table 9.--Growing-stock volume and periodic
railroads; airports; beaches; powerlines; and other growth on timberland by species group,
rights-of-way; or other nonforest land not included component of growth, and Forest Survey
in any other specified land use class. Unit



Table 10.--Sawtimber volume and periodic growth
on timberland by forest type and compo-
nent of growth

Table l l.lSawtimber volume and periodic growth
on timberland by species group and com-
ponent of growth

Table 12.--Net volume of growing stock on timber-
land by species group and forest type

Table 13.--Net volume of sawtimber on timberland

by species group and forest type
Table 14.--Net volume of growing stock on timber-

land by species group and diameter class
Table 15.1Net volume of sawtimber on timberland

by species group and diameter class
Table 16.mAnnual net growth mortality and re-

movals of growing stock and sawtimber
on timberland by softwoods and hard-
woods

Table 17.mNet volume of short-log trees on timber-
land by species group and diameter class

Table 18.--Net volume of short-log trees on timber-
land by species group and diameter class

Table 19.mAll live tree biomass on timberland by
species group and tree biomass compo-
nent

10
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Table 5.--Area of timberland by forest type and
stand-size class, Michigan, 1987

(In thousand acres)

All units
Stand size class

All Sawtimber Poletimber Sapling & Nonstocked
Forest type classes seedlin £

Jack pine 832 9 109 8 421 8 301.3 -
Red pine 668 1 124 8 328 9 214.4 -
White pine 218 9 143 4 39 9 35.6 -
Balsam fir 607 4 119 2 299 2 189.0 -
White spruce 99 9 22 0 44 7 28.2 -
Black spruce 512 7 7 5 250 3 254.9 -
Northern white-cedar 1,185 4 308 2 646 5 230.7 -
Tamarack 109 0 11 7 33 8 63.5 -
Oak-hickory 1,731 3 348 3 755.0 628.0 -
Elm-ash-soft maple 1,268 2 409 1 448.8 410.3 -
Maple-birch 6,162 5 2,501 9 2,594.7 1,065.9 -
Aspen 3,325 4 291 9 1,305.0 1,728.5 -
Paper birch 366 6 34 9 257.7 74.0
Exotic 85 7 4 8 34.7 46.2
Nonstocked 167 6 - - - 167.6

All types 17,341 6 4,442.5 7_461.0 5,270.5 167.6
Eastern upper peninsula

Jack pine 223 3 23.1 142.1 58.1
Red pine 143 0 29.1 59 9 54.0
White pine 73 8 42.0 15 2 16.6
Balsam fir 207 0 45.9 97 0 64.1
White spruce 29 9 8.9 10 4 10.6
Black spruce 279 3 3.1 " 143 8 132.4
Northern white-cedar 599 0 132 4 307 6 159.0
Tamarack 40.7 1 4 18 3 21.0
Oak-hickory 19 1 4 6 11 3 3.2
Elm-ash-soft maple 177 1 44 8 65 3 67.0
Maple-birch 1,156 7 516 2 483.2 157.3 -
Aspen 669 4 56 7 318.5 294.2
Paper birch 110 1 9 5 72.3 28.3
Exotic 1 2 - 1.2
Nonstocked 40 1 - - 40.1
All types 3,769 7 9.17.7 1,746.1 1,065.8 40.1

Western upper peninsula
dack pine 82 2 24.1 37 5 20.6 -
Red pine 63 7 21 8 2:6 19.3 -
White pine 45 2 38 9 6 3 -
Balsam fir 357 4 65 9 187 2 104.3 -
White spruce 40 6 13 4 22 3 4.9 -
Black spruce 205 5 4 4 93 2 107.9 -
Northern white-cedar 210.1 88 0 97 2 24.9 -
Tamarack 34.1 4 0 9 4 20.7 -
Oak-hickory 17.6 9 6 6 9 1.1 -
Elm-ash-soft maple 158.8 48 8 63 9 46.1 -
Maple-birch 2,405.1 1,156 5 1,045 5 203.1 -
Aspen 696.9 54 6 353 9 288.4 -
Paper birch 142.9 20 9 101 2 20.8 -
Exotic 1.6 - - 1.6 -
Nonstocked 26.7 - - - 26r7
All types 4,488.4 i,550.9 2,047.1 863.7 26.7

.....(Table 5 continued on next page)
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(Table 5 continued) .... Nor.them lower peninsula
Stand size class

All Sawtimber Poletimber Sapling & Nonstocked
Forest type classes seedling __

Northern lower peninsula
-dack pine 515.1 58.4 238.9 217 8

Red pine 433.5 64.0 228 4 141 1
White pine 78.3 52.0 12 2 14 1
Balsam fir 43.0 7.4 15 O 20 6 -
White spruce 21.9 4.7 4 5 12 7
Black spruce 27.9 13 3 14 6 -
Northern white-cedar 362.2 87.8 237 9 36 5 -
Tamarack 29.8 6.3 6 1 17 4 -
Oak-hickory 1,O43.7 135.8 564 6 343 3 -
Elm-ash-soft maple 402.4 115.5 146 5 140 4 -
Maple-birch 1,675.3 474.6 870 4 330 3 -
Aspen 1,795.7 169.6 565 9 1,O60 2 -
Paper birch 107.O 4.5 80 9 21 6 -
Exotic 56.7 25.3 31 4 -
Nonstocked 60.6 - 60.6
All types 6,653=1 1_180.6 3,009.9 2_402.0 60.6

Southern lower pen!nsula _
jack pine 12.3 4.2 3.3 4.8 -
Red pine 2?.9 9.9 18.0 -
White pine 21.6 10.5 6.2 4.9 -
Balsam fir - -
White spruce ?,5 7.5 - -
8lack spruce - -
Northerq white-cedar 14.1 3,8 10 3 -
Tamarack 4.4 - - 4 4 -
Oak-hickory 650.9 198.3 172.2 280 4 -
Elm-ash-soft maple 529.9 200.0 173.1 156 8 -
Maple-birch 925.4 354.6 195.6 375 2 -
Aspen 163.4 11.O 66.? 85 7 -
Paper birch 6.6 - 3.3 3 3 -
Exotic 26.2 4.8 8.2 13 2 -
Nonstocked 40.2 - - 40.2......

All types 2,430.4 ?93.3 65?,9 939.0 40.2
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Table 16. - Arnnual net growth, mortality and removals of

growing stock and sawtimber on timberland

by softwoods and hardwoods, Michigan, 1979 and 1986

Net growth

Growing stock __ Sawtimber

Species group 1979 1986 1979 1986
Million cubic feet Million board feet 1/

Softwoods 205.5 231.8 686.9 957.0

Hardwoods 472.3 521.2 1,697.5 1,689.8

All species 677.8 753.0 27384.4 2,.646.7

Mortality

Softwoods 41.1 42.7 80.8 94.5
Hardwoods 117.1 75.7 259.4 188.2

All species 158.2 118.4 340.2 282.7

Removals

Softwoods 56.4 71.9 165.2 284.0

Hardwoods 218.2 325.7 750.3 836.0

All species 274.6 397.6 9!.5.5 1120.0

1/ International 1/4 inch rule
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Smith, W. Brad; Hahn, Jerold T. Michigan's forest statistics, 1987: an
inventory update. Gen. Tech. Rep. NC-112. St. Paul, MN: U.S. De-
partment of Agriculture, Forest Service, North Central Forest Exper-
iment Station; 1986.44 p.

The Michigan 1987 inventory update, derived by using tree growth
models, reports 17.3 million acres of timberland, a decline of less than
1 percent since 1980. Growing-stock removals have risen sharply
since 1979, climbing from 275 million cubic feet annually to the
current level of 398 cubic feet.

KEY WORDS: Forest area, timberland, forest inventory, land use,
update.
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