




Foreword

FIA is a conthmtng endeavor as mandated by the Renewable Resources Research
Act of 1978, Prior inventories were mandated by the McSweeney-McNary Forest

Research Act of 1928. The objective of FIA is to periodically inventory the
Nation's forest ]and. Up-to-date resource information is essential to frame forest
policies and programs. USDA Forest Service regional experiment stations are
responsible for conducting these triventortes.

i Fleldwork for the fifth forest inventory of Michigan was begun in April of 1991

:: and completed in August of 1993. Aerial photographs used were taken in 1986
il for the Upper Peninsula, in 1987 for the Northern Lower Peninsula, and in 1988
_i for the Southern Lower Peninsula. More accurate survey information was ob-
i_ rained during this survey than otherwise would have been feasible because of
_ intensified field sampling. Sampling intensity was increased to a triple intensity
!i level in the Upper Peninsula and to a double intensity level in the Northern Lower
_i___ Peninsula. Such sampling Was made possible through the cooperation, assis-
i:! tance, and additional funding provided by the State of Michigan and Michigan
_ forest industries and associations.
/

Z'

i:;i The fifth inventory of Michigan was directed by Neal Kingsley, FIA Program
_ Manager. Robin Bertsch, Forest Development Executive for the Michigan Depart-
:< merit of Natural Resources (MtDNR) Forest Management Division, was respon-

_:,i_ stble for all State contacts and activities during the inventory process. FIA staff
ii:il involved in this Inventory effort included: Rose Berg, Beth Collins, John
:_; DuPlissis, Barb Freund, Dan Goodman, Dale Gormanson, Ron Hackett, Mark

; Hansen, Mary Jean Hanson, David Haugen, Barb Knight, Earl Leatherberry,
Dennis May, Pat Miles, Jerry Ostrom, Gerhard Ratle, Mary Jo Resendez, Jay
Solomakos, Mark Springen, and Dan Wendt. FIA Field Crew Members were:
Todd Anderson, Kristen Bailey, John Benaszeskl, Mlchelle Benedict, Avery Beyer,
Michael Burns, Charles Butler, Paul Casttllo, Jeffrey Cronce, Paul Dashner, Mark

Dilley, David Duwe, Jay Flyrm, Rodney Fonks, Nathan Goodrich, Kevin Hanstein,
:i:)_! Cheri Hartless, Patrick Hartless, Robert Haukereid, Doug Hecker, Glenda Hefty,

Thomas Huegerich, Jeffrey Hunteman, Gary Inhelder, Jason Jensen, Nicholas
Kestle, Peter Koehler, Kyle Lombard, Mark Majewsky, Melissa Mantel, Richard
McDonald, Paul McKenzle, Angela Milford, John Muhich, William Nelson, Eric
Oliphant, William Peters, Lawrence Plucinski, Theresa Reilly, Fritz Ritter, Brian
Schweiss, Patrick Shlnners, Gary Stachowicz, Richard Stanford, James Stelick,
Jerry Van Cleve, Monica Van Cleve, Heidi Waymann, Kristen Weber, Linda Weidel,
Brad Witkin, Erin Witkin, and Christopher Yonkers.
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Michigan°s Forests° 1993: An Analysis

Thomas L° Schmidt0 John So $pencer, Jro, and Robin Be sch

Michigan's forests are abundant, diverse, Forest inventories of Michigan divide the State
healthy, productive, and expmnding. These into four units {fig. 1), based largely on topog-
forests make important contributions to the raphy, other physiographic considerations,
quality of life by providing a wide array of climatic differences, and differences in land
benefits, including wildlife habitat, biological use. Although the data tn this report reflect
diversity, outdoor recreation, improved air and these units, the data may be aggregated in
water quality, and economic resources such as many different ways to provide desired lnfor-
the estimated $12 billion of value added and marion.

200,000 jobs annually supported by forest-
based industries/tourism/recreation (Bertsch The 1993 Michigan forest resources inventory
1994). consisted of classifying almost 200,000 aerial

photo plots, measuring about 10,750 ground

Michigan's forests were inventoried for the fifth plots In the field, and modeling more than
time by the USDA Forest Service, North Cen- 7,700 forested field plots that were undls-
tral Forest Experiment Station's Forest Inven- turbed between 1980 and 1993. The reader is
tory and Analysis Unit {NCFIA). This most cautioned to consult the table of sampllng
recent inventory is dated, and referred to, as errors when using any data contained in this
the 1993 inventory. Previous Inventories of report.
Michigan's forest ]ands vcere conducted in
1935, 1955, 1966, and 1980. NCFIA forest

inventories are based on a statistical sample of J
the overall resource, so the reported figures
are estimates. More detailed information was Eastern Upper

obtained during this inventory than in previ- Peninsula
ous ones because of intensified field sampling

made possible through the cooperation and

additional funding provided by the State of Western Upper ,_
Michigan and Michigan forest Industries and Peninsula
associations.

NoflhemLower
Peninsula

Thomas L. Sch_dt _d John S. Spencer,
dro are Research Foresters in the Forest

Inventory and Analysis Program at the NorLh SouthernLower
Central Forest Experiment Station, St. Paul, Peninsula
Minnesota.

Rob_ ]B,_sch is the Forest Development

Executive In the Forest Management Division
of the Michigan Department of Natural Re- Figure 1.--Forest Survey Units, M_hlgan 1993
sources, Lansing, Michigan. /nventory.



HISTOIIICJ_ OVI__ OF the early 1600's. The fur trade was associated
MICHI[_'S FOI_S_ with this period. The economy gradually

shifted to agriculture as serf Jets established
_ettlement Con_ons small farms to maintain their famfties and

sustain their rural communities. The late

Michigan's pre-European settlement forests 1800's and early 1900's began another shift of
were extensive, covering nearly all of the the economy to an urban-industrial comptex.
State's 38 mllllon acre land mass. These These patterns of economic development
forests were estimated to consist of 10 million created significant impacts on the forested
acres of pine, 9 mflllon acres of northern landscape, which remain evident today. Ini-
hardwoods, 5 million acres of oak-hickory, 4.5 ttaUy, forests were cleared to permit farming
million acres of spruce-fir, and 7,5 mflllon activities, to provide fuel, and to build and
acres of lowland hardwoods and softwoods sustain the local rural communities these

(Michigan Department of Natural Resources settlers established. Later, extensive commer-
1996). cial logging of Michigan's forests occurred to

support the urban-industrial phase of develop-
Natural and human disturbances of the forest ment. Cities such as Detroit and Chicago
occurred during this presetflement period, relied on the lumber produced from Michigan
Fires, started by llghming and native people, trees for their very existence.
altered the forest landscape, producing a
dynan_c forest. These disturbances created The forest disturbances associated with this
an environment tn which a diverse forest of development were harsh (fig. 2). Logging was
many ages and a variety of plant and animal often followed by human-caused slash-burn-
species existed. The tribes of the Algonquin ing fires to make way for agricultural activities
Native American group, including the and by naturally occurring fires. The practice
Chippewa, Huron, Ottawa, Potawatomi, Miami, of using fire to clear land ended in the early
and Menomtnee, inhabited these forested 1930's. Unfortunately, many forest softs were
lands, marginally productive for farming. As farms

were abandoned, natural successional pro-
The presettlement forest of southern Michigan cesses were unheeded. The Civilian Conserva-
{generally acknowledged as being south of a tion Corps helped revitalize some of these
line drawn from Saginaw to Muskegon) prima- lands in the 1930's through its tree planting
rily consisted of broadleaf deciduous trees, efforts. Today's forests are a legacy of these
Oak, maple, hickory, beech, and basswood past practices. The logged and burned forest
were predominant on the uplands; numerous acreages have been reforested. The extensive
species of elm, maple, and ash were present red and white pine acreage of the presettle-
on the lowlands. North of this line, the de- ment forest gave way to early successional tree
clduous tree species often mixed wlth conifer- species such as aspen and birch on the more
ous tree species on all but the driest, sandy productive soils, and oak and Jack pine on the
plains or the poorly dralned, muck-type soils, less productive soils.
The Northern Lower Peninsula's uplands had
tree species mixes that included beech, hem-
lock, wl-dte pine, yellow birch, and sugar
maple. Pine predominated on sandy sites.
The Upper Penlnsula's upland sites had a
greater abundance of balsam fir, white spruce,
yellow blrch, and hemlock than in the North-
ern Lower Peninsula. Tamarack, black spruce
and northern white-cedar were the primary
tree species present on the poorly drained
softs.

_t_emen_:/Post _t_ement Con_ons
Figure 2.--An example of the "stumplands" that

European settlement of the Michigan territory were created from the extensive logging and
began soon after Etienne Brule's exploration in slash burning in the early 1900"s. Today,

many of these lands have been reforested.
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EXTENT OF MICHIGAN'S FORF_TS planting in Michigan continues; in fact, 45
percent of all timberland plantations are less

Michigan's forest land totaled almost 19.3 than 30 years old.
million acres in 1993, representing 53 percent
of the total land area of Michigan. The forest Tree plantations in Michigan primarily contain
land consisted of 18o6 million acres of tlmber- conifers_ In t993, 90 percent of all timberland
land, 575 thousand acres of reserved forest plantations in Michigan were either red or jack
land, and 90 thousand acres of other forest pine. Although tree planting occurs through-
land. In addition to the forest land, 1.6 million out Michigan, the Northern Lower Peninsula
acres of land had trees present, but not Unit accounts for more than 60 percent of all
enough to permit classification as forest land. plantations.
Examples of nonforest land with trees inc!udes
windbreaks, wooded strips, cropland with
trees, marsh land with trees, and undeveloped
urban land with trees.

Area of Timberland Increases

Area of timberland increased in Michigan by
more than 1o1 million acres between 1980 and

1993--the first increase since European
settlement. More than 90 percent of the
increase occurred in the Lower Peninsula.

This increase came predominantly from: {1)
abandoned cropland and pasture on which
trees became established so that the land
could be reclassified as forest land:; and (2)
marginal forest lands, once classified as unpro-
ductive (nontimberland), that were reclassified
in the 1993 inventory as being productive
enough to be timberland.

Area of Timl_er Plantations Decreases

While the area of timberland increased, the

area of timberland in plantations decreased
from about 1.2 million acres in 1980 to less

than 1.0 million acres in 1993. Michigan has
been fortunate, from a reforestation and timber

production perspective, to have many acres of
tree plantations established {fig. 3). These
were established through the Civilian Conser-
vation Corps (CCC) in the 1930's and the Soil
Bank Program in the 1950's; through various Figure 3.--Timber plantations that are inten-
tree planting incentive programs at the Fed- sively managed are an important source of
eral, State, and local level; and by landowners wood products in Michigan. Plantations like
with the forethought and insight to plant trees this red pine planting were found to have
on marginally productive croplands and pas- some of the highest growth rates in the State.
ture lands. These early tree planting efforts
are currently providing the benefits that were
envisioned by the thousands of people willing Reservecl Fm'est L_cls
to do the arduous, back-breaking task of
planting trees. As these plantations mature The area of reserved forest land decreased

and are harvested, some are replanted for from the previous inventory. In the 1980
another rotation of trees, but some are con- inventory, public forest lands being considered
verted to other land uses, which has resulted for designation as wilderness areas were
in the decrease in area of plantations. Tree classified as reserved because NCFIA did not
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know the final outcome of that study. Some, 8 -------"
but not all, of these acres became wilderness

areas and continued to be classified as re-

served in the 1993 inventory. As an example, 6 1980 1993 "_-_, , ..............................

six areas were added to the Hiawatha National _ • " .i;i_i_JA_i;;• , ::::::::::::::::::::::::::

Forest as wilderness in 1987. The proposed _ • • i;_%_i_%
wilderness areas that were not designated c 4

.o . . ,ii_i_tl_i
were reclassified as timberland and are the = • • it_i_
reason the area of reserved forest land de- _ _,_::_:_:: _ t

creased between inventories. However, Mlchl- 2 _i_i_!-_!!_;_,_....._:_,
gan still maintained a long-term increase In " • '........:::..
the historical area of reserved forest land. i i ................
About 575 thousand acres were classified as ._.a_

reserved forest land in 1993, compared to Eastern Western Northern Southern
about 311 thousand acres in 1966. Upper Upper Lower Lower

Peninsula Peninsula Peninsula Peninsula

Nolxforest L,mds With Trees

Figure 4._Area of timbedomd by Forest Survey
Many of the additional 1.1 million acres of Unit, Michigan, 1980 and 1993.
timberland added between inventories came

from nonforest land with trees. For example, The Western Upper Peninsula Unit was the

the area of nonforest land with trees classified third largest in total land area in 1993, but
as narrow wooded strips (less than 120 feet in had the highest percentage of land occupied
width) decreased from 241 thousand acres to by forests, with almost 9 out of every 10 acres
131 thousand acres from 1980 to 1993. Most forested. Marquette County, with more than a
of the decrease was due to the narrow wooded million acres of timberland, was the most

strips being reclassified as timberland because heavily forested county In the State. Area of
they Increased In width between Inventories. timberland in this Unlt Increased by 3 percent
Some classifications of nonforest land with from 1980 to 1993, gaining 33 thousand
trees increased in area from 1980 to 1993, acres.

Including marsh land with trees, Idle farm-
land, and windbreaks. One would expect that The Eastern Upper Peninsula Unit was the
in the future, barring any major disturbances smallest in land area, but 80 percent of the

or land-use changes, some of the areas cur- land in this Unit was forested. There were
rently classified as nonforest land with trees minor fluctuations in the Eastern Upper
would convert to timberland as more trees Peninsula between area of timberland, re-
become established, served forest land, and other forest land, but

In general, the forest resource base was stable
Regions Differ 111Forested Land Area with little change over time in the total num-

ber of forested acres.
The Southern Lower Peninsula Unit had the

most land area but the least amount of forest COMPOSITION OF MICHIGAI_'S FORF_TS

land in 1993. Approximately 20 percentofthe
Southern Lower Peninsula Unit was classified Michigan's forestsare composed of a wide

as forestland. Area oftimberland In thisUnit varietyoftrees,shrubs, and understory veg-
Increased from about 2.5 millionacresin 1980 etation.Allthe treesfound inMichigan's

tomore than 3 millionacres in 1993 {fig.4). forestsare grouped or classifiedintoforest

types that reflectthe combinations ofspecies
The Northern Lower Peninsula Unit was that occur. The distribution of trees is based

approximately 65 percent forested. Represent- on site characteristics, past history, and
Ing almost 40 percent of all forest land In climate. Each of these factors influences what
Michigan, this Unit had 7.4 mllllon acres of vegetation is currently found on the site and
timberland_an increase from the 7.0 million what vegetation is potentially able to exist

acres reported for 1980. there. As an example, swamp conifers prima-
rily grow on areas with wet, poorly drained
soils. However, past logging, drainage efforts,



or fires have influenced what species currently Hardwood forest types accounted for 75
exist on such soils. One swamp conifer site percent of the timberland area in Michigan. In

might be typed as a black spruce forest and 1993, there were about 13.9 million acres of
another may be typed as northern white-cedar, hardwood forest types, an increase of about
Both sites might have had the potential to be 830 thousand acres since 1980. Softwood
either forest type, but due to previous influ- forest types accounted for 25 percent of the
ences each evolved into different forest types, timberland area. Michigan has three major

Forest types in Michigan range from early groups of softwood forest types: the pines
successional types, such as aspen and jack which include jack, red, and white pine;

pine, to late successional types such as maple- swamp conifers which include northern white-
beech-birch and oak-hickory. In 1993, there cedar, black spruce, and tamarack; and the

were eight conifer dominated forest types and balsam fir/white spruce group.
six hardwood forest types.

Maple-beech-birch is the most extensive forest

Forest Types in Michigan type

Between 1980 and 1993, the area classed as In 1993, maple-beech-birch was the most

aspen, jack pine, paper birch, balsam fir, and extensive forest type with more than 7.1
balsam poplar forest types decreased. The million acres of timberland statewide, an
declining area of these species reflects in part increase of 0.9 million acres since 1980 (fig.
a maturing of Michigan's forest resource, 5). This was the largest increase in area for
improved fire protection, and changing man- any of the 14 different forest types found in
agement practices. Of the early successional Michigan. The predominant tree species in
forest types, aspen decreased the most. While this forest type are sugar maple, yellow birch,
early successional forest types were decreas- basswood, and beech, all of which are shade-
ing, later successional forest types such as tolerant. As Michigan's forests continue to
white pine, oak-hickory, and maple-beech- mature, this forest type is expected to con-
birch were increasing, tinue to expand in area.

Michigan's forest composition has shifted
rather dramatically over time. Table A shows 8
the FIA-determined land classification changes
from 1980 to 1993. To use table A--for ex-

ample to find out what happened to the 588.2 6

thousand acres of red pine present in 1980-- [7
simply read across the red pine row and find
that 558.3 thousand acres remained as red •o4
pine, 2.3 thousand acres converted to white <e-

pine, 20.3 thousand acres converted to oak- ._o
hickory, and so on. To determine the source

of the 897.2 thousand acres of red pine 2
present in the 1993 inventory, read down the
red pine column. Of these acres, 558.3 thou-

sand acres were previously red pine, 78.4 0
thousand acres converted from jack pine to Maple- AspenSwamp Oak- Pines Elm- Spruce- Other

Beech- Conifers Hickory Ash- Fir Hardwoods
red pine, 7.6 thousand acres converted from Birch SoftMaple
white pine to red pine, and so on.

Figure 5.--Area of timberland by forest type
group, Michigan, 1980 and 1993.
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Asper_ has art tnterestir_g history in Mtchtgaa _ ;:_ _
',s: _ J4'

By most accounts, Michigan's area of aspen :_, _ • ,;_,__

was small prior to European settlement. The ,_t_,_ _ _ o
limited forest area burned and cleared by ,_,......,,,_ ::(i ' .... _'_• _ '_.
Native Americans did not permit large areas of _, _
aspen to regenerate. Natural disturbances "<
such as wind storms and lightning-caused ,_ •__'_ ":)
wildfires resulted in clearings and opportunities _ _ _:'
for re-establishment of forested areas, but,

these disturbances were generally not great
enough to result in large areas of aspen. After
Europeans settled Michigan, aspen proliferated
from the large areas of disturbed land cleared
for farming and other non-forest uses. This
time period represents the most significant

disturbance period in recent history that sig-
nificantly impacted the current forest types,
such as aspen, found in Michigan.

There were about 3.8 million acres of aspen
timberland in Michigan in 1935 (Findell et al.

1960). While many areas of aspen were con-
verting to other forest types during the mid-
1900's, aspen was also invading cutover areas
of pine and fir as well as abandoned farmland.
In 1955, one-half the total area of aspen in the
Lake States showed a tendency to convert to
other species. Thus, while the total area of
aspen stayed about the same between 1935
and 1955, hundreds of thousands of acres were Figure 6._This dense aspen sapling stand in

moving into or out of the aspen forest type the Upper Peninsula is representative of most
classification. By 1966, the area of aspen had young aspen stands in Michigan. Young
grown to more than 4.2 million acres, the peak stands of aspen provide excellent habitat for
in area of aspen for Michigan. Between 1966 many woodland-dependent wildlife species
and 1993, the area of forest land classified as such as ruffed grouse.

aspen forest type declined to 2.7 million acres.
This decline was the result of continuing forest
succession as the shorter lived aspen was Other hardwood forest types increase
replaced in stands by more shade-tolerant
understory species such as maple, beech, and While the maple-beech-birch forest type was
yellow birch, perhaps the most volatile in terms of changes

in classification during the 13 years between
Based on this historical trend, one could pre- inventories, many forest types also showed
dict that the area of aspen will continue to considerable change. The oak-hickory and
decline. However, the current demand for elm-ash-soft maple forest types both increased
aspen from Michigan's forest industries is at a by more than 200 thousand acres from 1980
historical high. If maintaining aspen is impor- to 1993, with 90 percent of the Increase
tant for Michigan, management will have to be occurring in the Lower Peninsula.
directed toward re-establishing this forest type.

The aspen forest type provides many economic Conifers continue to increase in Michigan
and environmental benefits. For example,
ruffed grouse prefer aspen stands as habitat. There were about 4.7 million acres of conifer
To maintain the State's population of ruffed forest types in 1993, an increase of almost 320

grouse, forest management will have to con- thousand acres from 1980. This represented
sider means of maintaining aspen (fig. 6). an average increase of about 25 thousand
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acres each year. All softwood forest types, In 1993, nonstocked timberland accounted for

except for jack pine and balsam fir, increased less than 0.2 percent of the total area of
in area between 1980 and 1993. Michigan timberland.
had about 2 million acres of pines in 1993

compared to 1.8 million acres in 1980, about Michigan's Timberlands Are ]_roductive
710 thousand acres of balsam fir-white spruce

in both inventories, and about 2 million acres The productivity of Michigan's timberland is

of swamp conifers in 1993 compared to 1.9 evaluated through measures of potential wood
million acres in 1980. productivity and/or site index class. Potential

productivity is an estimate of the cubic feet of
Pine forest types growth per acre per year at culmination of

mean annual increment of a fully stocked
Red pine increased by more than 300 thou- natural stand. Although this definition is

sand acres, with most of the increase coming intended for industrial wood production, it is a
from acres of jack pine forest type being good measure of the potential for a forest to
reclassified as red pine. The jack pine forest produce a wide array of products/benefits.
type decreased by about 118 thousand acres.

Both red and jack pine usually establish Twenty-nine percent of Michigan's timberland
themselves in almost pure stands, primarily had a potential productivity of more than 85
due to their need for bare soil in which to cubic feet per acre per year in 1993, above
germinate. The result is generally an even- average for the Lake States. The level of
aged stand that shades out understory spe- potential productivity Increases as one moves

cies. For example, more than 80 percent of south in the State. Only 16 percent of the
the total red and jack pine growing-stock timberland in the Eastern Upper Peninsula

volume in Michigan was in the red and jack Unit and 22 percent of the Western Upper
pine forest types in 1993. Peninsula Unit had a potential productivity of

more than 85 cubic feet per acre per year.
White pine, while it often establishes itself in Thirty percent of the timberland in the North-
almost pure stands, can also be found mixed ern Lower Peninsula Unit and 52 percent of
with other conifer and deciduous species, the timberland in the Southern Lower Penin-

Other forest types, such as maple-beech-birch sula Unit had a potential productivity of more
and oak-hickory, contain significant numbers than 85 cubic feet of growth per acre per year.
of white pine trees. The white pine forest type The Southern Lower Peninsula Unit contained

increased by 17 percent (more than 34 thou- more than 60 percent of all of the timberland
sand acres) between 1980 and 1993. However, with the greatest potential productivity (more
white pine growing-stock volume increased by than 165 cubic feet of growth per acre per
45 percent during this same time period. Only year). This is an indication of the more pro-
27 percent of the total white pine growing- ductive soils, longer growing season, and fewer
stock volume in 1993 was in the white pine site restrictions (such as wetness) associated
forest type. with the southern portions of the State.

Nonstocked timberland declines Site index is another measure of productivity

for Michigan's timberlands. Site index is an
Nonstocked timberland declined between expression of forest site quality based on the
inventories. Nonstocked timberland is forest average height of free-growing dominant or co-
land that is not developed for nonforest use dominant trees of representative species in the

and that currently does not have enough live forest type at age 50. In general, good produc-
trees established to meet the minimum stock- tivity is expected on sites with a site index of

ing requirements. Michigan's "stumplands," a more than 50. In 1993, 80 percent of
remnant of early logging, were a major compo- Michigan's timberland was rated as having a
nent of the State's forest resources in the early site index of more than 50. Excellent produc-
1900's. Since the first inventory conducted in tivity is expected on sites with a site index of
the mid-1930's, the area of nonstocked tim- more than 80. In 1993, 13 percent of all of the

berland has continued to decrease, primarily timberland in Michigan had a site index of

due to improved land management, fire pro- more than 80. In the Lake States, Michigan
tection, natural reversion, and tree planting, has the highest percentage of what is generally

considered excellent productivity sites.
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On a unit basis, the Eastern Upper Peninsula 1.5 million acres in 1980. This tremendous
Unit had only 3 percent of its timberland with increase in only 13 years reflects the continu-
a site index of more than 80. This reflects the ing growth in diameter and height of the
lower site productivity associated with poorer maturing forest resource that was established
sites such as swamp conifers commonly found in the early- to mid-1900"s.
in this Unit. Seven percent of the total timber-

land area in the Western Upper Peninsula _ i_ ....._
Unit, and 13 percent in the Northern Lower _ _ _ ,,',
Peninsula Unlt were rated as having a site _ _ _
index of more than 80. The Southern Lower _ _"v_
Peninsula Unit had 38 percent of its timber-
land with a site index of more than 80. This

high index again reflects the excellent growth
potential for timberland in this portion of
Michigan.

Stocking of Michigan's timberlands can be
improved

Based on the potential productivity and site
index measures, it should be understood that

Michigan has highly productive timberlands
that have the capability of producing a wide
variety of forest-related products at an above
average rate {fig. 7). But to do so, the timber-
lands must be well-stocked. Stocking ls a
measure of how occupied the land is by trees
and is typically measured by basal area {the
area, in square feet, of the cross section at 4.5
feet of all of the trees in a stand, usually
expressed as square feet per acre). Full stock-
ing is the goal for most forest managers.

In 1993, about 8.3 million acres of Michigan's
timberland were fully stocked. With less than

45 percent of the timberland in a fully stocked Figure 7.--There are many management oppor-
state, a number of opportunities exist in the tunitiesfor Michigan's northern hardwood
State. Improving the stocking level on
understocked timberland would provide many stands. Proper management can improve the

production of wood fiber as well as increase
opportunities for increasing the productivity of the quality of other forest-related products

the forest resource without Impacting other such as recreation, as shown in this photo of
land uses. Although the area of timberland is a productive hardwood stand that also

increasing at the current time, it probably will provides an excellent hiking trail,not continue in the long term due to ever

increasing pressures for conversion to other Size Class
land uses. However, forest productivity can

still be Increased through Improved stocking As expected with a maturing forest, the aver-on more than a million acres of timberland.
age stand size of Michigan's timberlands ls

Another management opportunity exists for increasing (fig. 8). Stand size reflects the
average diameter of the dominant trees and Is

Michigan in overstocked timberlands. As the classified as either sawtlmber, polettmber, orState's timberlands continue to mature, their
sapling/seedling. Sapling/seedling stand sizestocking level will continue to increase as
generally represents a young, recently estab-evidenced by what has occurred with the area
llshed stand. In the case of swamp conifers,of overstocked timberland. In 1993, there
with their associated slow growth rates andwere 5 million overstocked acres compared to
poor site conditions, some older, more mature
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Figure 8.--Timberland area by stand-size class from Mtch_an
forest inventories, 1955 to 1993.

stands are classified as sapling/seedling. The types increased in area of sawtlmber from
dominant trees In this stand-size class are less 1980 to 1993. Red pine showed one of the
than 5 Inches d.b.h. The area of forest land in most dramatic increases in area of sawtimber.

Michigan in the sapling/seedling stand-size In 1980, an estimated 140 thousand acres of
class, about 4.4 mlUlon acres, remained red pine were classified as sawtimber. In

relatively constant between 1980 and 1993. 1993, more than 430 thousmnd acres of red
Many of the forest land acres that were in this pine timberland were sawtimber. This in-
size class in 1980 grew into the poletlmber crease came from red pine stands continuing
stand-slze class In 1993. At the same time, to mature as well as other forest types, prima-

many of the sawtlmber stands from 1980 were rily jack pine stands. Jack pine tends to die

disturbed, losing their overstory of larger trees, out before red pine in a mixed stand due to its
and were reclassified as sapling/seedling shorter life expectancy. As the numbers of
stand, jack pine decrease, the stand becomes domi-

nated by red pine and is reclassified to the red

Area of Poletimber Decline_ Dramatically pine forest type.

The area of poletlmber size stands decreased All of the hardwood forest types increased in
significantly between 1980 and 1993---from area of sawtimber and decreased in area of
7.5 million acres to 5.5 million acres. In 1980, poletimber from 1980 to 1993. In addition, all

poletimber stands were the dominant size of the hardwood forest types, except for maple-
class in Michigan with more than 44 percent beech-birch, decreased in area of sapling/
of all timberlands in this classification. By seedling sized stands. The increases in area of

1993, poletimber stands accounted for only 30 sawtimber by forest type were dramatic; for
percent of Michigan's timberlands. Most of example, oak-hickory increased by 80 percent,

this change occurred as poletimber-sized elm-ash-soft maple increased by 67 percent,
stands grew in diameter and thus were classi- and aspen by 72 percent from 1980 to 1993.
fled as sawtimber stands in the most recent

inventory. As Michigan's timberlands continue to mature,
the area classified as sawtimber will continue

The area of sawtimber-sized stands increased to increase at the expense of the poletimber

by 55 percent, gaining 3. I million acres be- and sapling/seedling stand-slze classes (fig. 9).
tween 1980 and 1993. By 1993, sawtimber Presently, this offers many excellent opportu-

stands represented 46 percent of all timber- nities for management on these timberlands.
land In Michigan, All of the conifer forest Having an economically viable product (like
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sawtimber) available to cover annum costs of were more than 80 years in age (fig. 10). As of
ownership greatty enhances the probability of the 1993 inventory, more than t3 percent of all
management occurring. The occurrence of timberlands in Michigan were more than 120
vegetative management activities, such as tree years in age.
harvesting, helps to ensure that the next
generation of trees becomes established for the
long-term health and productivity of
Michigan'sforests. 4
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,_..._ Ownership of Michigan's Timberlands

65 percent of aU timberlands are privately
owned

Private landowners owned 65 percent of all
timberlands in Michigan In 1993, about 12
million acres (fig. 11). The private sector
component is comprised of non-industrial
private landowners, Native American tribes,

corporations without a primary wood process-
ing facility, and forest industries that have a
wood processing facility. The largest sector of

Figure 9._Sawttmber-sized stands are domi- private land ownership was non-industrial
nated by larger trees, but they typically also private individuals with more than 8.4 million

acres. This ownership group, with contrastingcontain many smaller trees. This photo in
Newaygo County shows the wide range of backgrounds, goals, and management strate-
tree sizes found in most hardwood stands, gies, tends to have smaller tracts. In 1980, 36

percent of the non-industrial private timber-
lands were In tracts of less than 50 acres. By

Largest Area in Stands 41 to 60 Years Old 1993, more than half of all non-industrial
private timberlands were in ownerships of less
than 50 acres.

More than 22 percent of all timberlands in

Michigan were in the 41- to 60-year stand-age
class. Michigan had an excellent distribution In 1980, 19 percent of the non-industrial
of stand ages in 1993:35 percent of its tim- private timberland was in ownerships of more
berland had an average stand-age of less than than 500 acres compared to only 5 percent in
40 years old, 41 percent had an average stand- 1993. This trend toward smaller parcels is a

reflection of individuals owning forest land forage of between 40 and 80, and 24 percent
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a wide variety of reasons beyond timber pro- 35 percent of all timberlands are publicly
duction. As more private individuals own owned
smaller parcels of land, the result is a patch-
work of forest conditions, production of goods Statewide, the public owns about 35 percent of
and services, and forest sustainability. Man- all timberlands. The largest public owner of
agement of these timberlands for any of the timberland is the State of Michigan with 3.7
goods and services demanded is more difficult million acres. In addition, National Forests

due to the inefficiencies associated with account for 2.5 million acres and local govern-
smaller tracts and more diverse ownership ments account for 25(3 thousand acres of
goals that complicate the overall effect of an timberland. Public ownership of timberlands
increasing fragmentation of the forest land increases as one moves north in Michigan. In
base. As the average size of holdings by the Southern Lower Peninsula, the public
private landowners continues to decrease, owns 12 percent of the timberland resource,
forest land managers will have to use practical primarily as State ownership. Moving north,
and effective means in reaching the desired public ownership represents 39 percent of the
goals, timberlands in the Northern Lower Peninsula,

35 percent in the Western Upper Peninsula,
and 46 percent in the Eastern Upper Penin-

Misc.private sula.
corporation 11%

Conifer timberlands tend to be on prtbltc lands

In 1993, 51 percent of all conifer forest types
were on public lands. About t34 percent of
Michigan's white-red-jack pine timberlands
and 41 percent of the spruce-fir forest types
were publicly owned. This was disproportion-
ate based on the public owning about 35
percent of the total area of timberland In

Michigan. National Forests were the largest
owner of red pine; in fact, there were more

acres of red pine on National Forests than onall of the private lands combined. The State of

County/ Michigan was the largest owner of jack pine
municipal and black spruce. Private non-industrial1%

Forest landowners owned the most acreage of white
industry pine, balsam fir, white spruce, northern white-

8°/° cedar, tamarack, and all of the hardwood

forest types.

Figure 11.--Major t/tuber land ownerships,
Michigan, 1993. Number of Trees

Almost all of the forest industry owned timber- In 1993, almost 11.5 billion trees in Michigan

land is in the Upper Peninsula. In the Western were more than I inch in d.b.h., of which

Upper Peninsula Unit, forest industries owned almost 10.4 billion were growlng-stock trees.
more than a million acres, which represented The 1.1 billion non-growing-stock trees con-

24 percent of all timberlands in that Unit. As sisted of non-commercial tree species such as
one moves south in Michigan, the percentage hawthorn and striped maple as well as rough

of timberland owned by forest industries and rotten trees of commercial species.
decreases and the percentage owned by private
individuals increases. In fact, non-industrial Total number of big trees increases

private individuals own more than 80 percent
of all timberland in the Southern Lower Penin- Although the number of smaller trees de-
sula. creased, the number of larger trees Increased.

In 1980, there were 335 million growing-stock
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trees between 11 and 21 inches d.b.h, corn- Vol_ume

pared to 488 million in 1993. The number of
growing-stock trees more than 21 Inches Volume increases between inventories
d.b.h, almost doubled between inventories.

These changes in the number of trees reflect The volume of growing stock increased from
Michigan's maturing forest resource, almost 20 billion cubic feet in 1980 to nearly

27 billion in 1993, a 35-percent gain (table B).
Northern white-cedar is a species of concern Growing-stock volume is the volume of wood
In Michigan due to a lack of regeneration, on timberland in growing-stock trees at least 5
Between inventories, there was a decline of inches d.b.h., from 1 foot above the ground to
more than 145 mflllon northern white-cedar a top diameter of 4 inches d.b.h., less rot or
trees less than 5 inches d.b.h. Some of the other defects that reduce the yield for forest
difficulty in establishing northern white-cedar products. Sawtimber volume increased from
is due to heavy browsIng by unprecedented about 46 billion board feet (International 1/4-
populations of white-tailed deer. If estab- inch rule) to 71 billion between inventories, a
llshed, northern white-cedar tends to be able 56-percent gain.
to maintain itself, as shown by the increase in
the number of trees in all diameter classes Greatest volume in Northern Lower Peninsula
more than 5 inches from 1980 to 1993.

The greatest volume of growing stock was in
Hard maple followed the same pattern estab- the Northern Lower Peninsula Unit; its 10
llshed by red pIne and northern white-cedar, billion cubic feet represented 38 percent of the
decreasing In the number of trees less than 5 State total (fig. 12). Although the Southern
inches d.b.h, and Increasing in all other Lower PenInsula Unit contains the smallest
diameter classes. The decline in small hard volume of any unit {4+ billion cubic feet), Its
maple trees was dramatic, moving from about growing-stock volume increased faster between
1.4 billion in 1980 to less than 1.0 billion in Inventories than that of any other unit (63
1993. Other hardwood species that declined percent).
in the total number of trees were select red

oak, hickories, basswood, birches, soft maple, Hardwood volume dominates
elm, black ash, willow, and butternut. Some

of these, such as elm and butternut, declined Hardwoods account for 72 percent of the
due to pest-related problems while others growing-stock volume, softwoods account for
declined because of a lack of regeneration or 28 percent. Hard maple (4 billion cubic feet)
harvest, and soft maple (3.5 billion) far exceed the 1993

Table B.--Net volume of growing stock and sawtimber by species group, Michigan,
1980 and 1993

Species group G rowing stock Sawtimber
1980 1995 1980 1993

Million cubic feet Million board feet

Softwoods 5,648 7,572 15,035 22,692
Hardwoods 14,102 19,073 30,514 48,2.79,

TotaJ 19,750 26,645 45,549 70,971
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volumes of any other species, and together Sugar maple has been a mainstay of
make up 28 percent of the total for all species Michigan's ferests since the earliest statewide
{table C). Aspen had the third largest volume %rest inventory, During [he 1955 inventoo;.
in 1993, followed by northern white-cedar, red the growing-.stock volume of sugar maple was
pine, and select red oaks. second to the volume of aspen, but in each

successive inventopy sugar maple volume was

12 greater than that. of any other species, Sugar
maple is very tolerant of shade and thrives in

--- _ 1980 the understory of many stands in which less
tolerant, species cannot survive.

[_ 1993

8 Red maple, also shade-tolerant, is a major
--- component ef the elm-ash-red maple k)rest_

o _ type. It, too, grows well in the uadersto©, of
25m I_ _, many forest types and is able to use sites that
c ! are more moist than those generally used byO I !
".=_--4 i 1 sugar maple. Red maple ts short- to medium-
m lived, compared with the much longer lived

sugar maple, its aggressive sproutirig, tenac-

ity, and early rapid growth haw:_made it a
major species in the State and in much of the

0 [-._"---- l.._---. Northeastern United States in terms of timber
Northern Western Eastern Southern volume.
Lower Upper Upper Lower

Peninsula Peninsula Peninsula Peninsula
Volume frt euery df.am_.ter crass frtcrccts6_s

Forest Survey Unit
The 8- and 10-inch diameter classes cor'_t:ained

Figure 1.2.._.Voh.tme of growing stock by Forest the greatest growing-stock volumes in t993,
Survey Unit, Michigan, 1980 aad 1993. a.s they (lid in 1980 (.fig. 13). But t.he volume

Table C._Net vohuT_e qf growing stock on timbert,cu_d by selected species groups

cmd percent change between inverttor_es, Mfchfgan. t 980 and 1993

Species group 1980 1993 Percent change
Million cubic feet

Hardmaple 2,818 4,043 43
Soft maple 2,350 3,452 47
Aspens 2,622 3,208 22
Northern white-cedar 1,410 1,833 30
Redpine 763 t ,627 t13
Select red oaks t ,135 i ,605 41
Basswood 699 904 29

Whitepine 599 870 45
Paperbirch 803 845 5
Balsamfir 789 823 4
Setectwhiteoaks 573 820 43
White and greenash 440 8t4 85
Hemlock 561 662 t8
Jackpine 624 603 (-)3
Yellowbirch 520 498 (-)4
Blackcherry 342 496 45
Whitespruce 388 494 27
Beech 354 477 35
All other species 1,960 2,571 35

All species 19,750 26,645 35
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5 - _ [rl 1993, private owners held two-_ds of the

-' [_] growingostock volume In tt_e State, arid public' 1980 -
4 _:: m agencies administered o.ne_third {fig. 14).

_2 3 : i { " _ _-_ .land area as well, making _tem major i.nflu-
-_a .'i ,_ ences on the environmental well-being of

o_ 2 -.... ':'i i. 'rq" _ ' Michigan's forests, as welt as vital suppliers ofC

o ..... _ forest products to the State's citlz, eris arid
= ....... . i timber industries,

0 _ __ ,,,. Forast Other
6 8 10 12 1,4 16 18 £0 22+ indtJ,st:ry {3%}

Diameterctass (inches) (_/_) r/

Figure 13,--Net t_un_ ojFgrowf,rtg stcc.k on Coqaorat_
ttmber:l,m'[d bq dfun_ter class, M_ch{gan, 1980 (12%)
and 1993.

National
in every diameter class increased between brast

i.nventories. The largest diameter classes had (t3%)
the greatest proportlon_ volume increases,

Coalpared to hardwood volume, a larger
proportion of sofbvood volume was in small
diameter trees. For example, the 6- and 8,-

inch classes contained 43 percent of the total Figure 14,_Vo.lume qfgrow_ stock on tLml_r-
softwood volume, but the same classes con- grind by ownership class, Mtch_an, i 993.
rained only 26 percent of the h_,_dwood rob
ume. Conversely, the volume of hardwoods t8
inches and larger represented t 7 percent of Private owners held 54 percent of t/he softwood
the .total hardwood volume, but only 13 per- volume and 72 percent of the hardwood
cent of tJhe softwood volume. Species wlbh ti_e volume in 1993, They also owned 73 percent
greatest volume in the largest diameter classes of the State's grovdng-stock volume of hard
were white pine and soft maple, maple, 71 percent of the soft maple volume,

and 68 percent of the aspen volume_species
Average _£ame per acre tncrec_ses with the greatest s_tewide v.oluales.

Further indication of the State's improving aNbn-g:rowagl-stock trees: som.et_nms ouerlooked
%rest condition is the increasing volumes per
acre on timberland. In t980, the average The 26 billion cubic feet of growing-stock
growing-stock volume per acre was 1, 130 volume,, including the 71 billion board feet .of
cubic feet, but by 1993 it had .increased to sawttalber volume discussed earlier, does not
1,430 cubic feet, a 27-percent gain. Average include the volume in rough, rotten, short-log,
sawttmber volume per acre :increased from or dead trees (non-g_-owing-stock trees}. Yet,
2,600 to 3,810 board feet between inventories, these trees provide valuable noncommodity as
a 46-percent gain., well as commodity values to the State. They

furnish Important habitat for songbirds,
The red pine fbrest type had the greatest wildlife, insects, and other plants and ordinals
average growlng-stock volume per acre lri 1993 that contribute to biological diversity. Non-
v¢ith almost 1,800 cubic feet° fotlowed by white growlng-stock LreeS provide ,visual relief from
pine., maple-beech-birch, and .paper birch, the sameness of some stands and may be used
Forest types vdth the lowest volumes per acre for fuelwood, pulpwood, pallets, and posts.
included t_amarack, black spFuce, and jack Future commodity use of these trees will
pine, all types common on less productive increase as the tee}mology to u_ short see-
sites, tlons of trees is more widely accepted.
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F'mgerJotr_ng short, _gh-quaUty pieces of
wood into long, usable pieces is just one way
that these non-growing-stock trees can be
converted into profitable products. Non-
gro_.-stc, ck volume amounts to 2.9 bfllton
cubic feet, 55 percent of which is in rough
trees Itable D}.

Table D.--Net volume of aon-growtng stock on ttn_rland by class of timber arv.t
so_f_t_xts and hardwood, M_.htgan, 1.993

tn million cubic feet

Class of timber Alt species Softwoods Hardwoods

Rough trees 1,596 301 1,295
Rotten trees 481 100 361
Short-log trees 581 100 481
SatvaNe dead trees 244 81 I83

Att ctasses 2,882 582 2,300

Greatest volu_-ne in stands aged 41 to 80 years In 1993, the maple-beech.-btrch forest type
provided the largest volumes in all age (:lasses.

Half of the total growing-stock volume is in two The aspen type contained the second largest
age classes--the 41- to 60-year class {26 volume in the classes ranging from 40 to 70
percent) and the 61- to 80-year class (25 years of age. However. 14 percent of hhe
percent) {flg. 15). Between Inventories, grow- volume in the aspen type {430 million cubic
ing-stack volume increased In every stand-age feet} was in .stands aged 81 years and older--
class except the 1- m 20-year class, considered to be mature/overmature for

aspen. Unless these stands are harvested or
disturbed in some way, many of them will
convert to another forest type by natural

8 succession.

Most sawttmber volume Lntower grade clztsses
6

Sawtlmber tree quality was assessed by thefield crews as they assigned a butt log grade to
every softwood s.awtAmber tree and a tree grade

_4 to every hardwood sawtimber tree on about

one-third of the field plots. The grades used
_- were based on external characteristics of the

t_ 2 trees .as indicators of internal quality, such as
diameter, number of clear faces on the bole,

presence of decay, and _ount of sweep and

0 crook (See Survey Procedures in the Appen-

\,_._3 _._ _3 X.X£D _, ,_q,__3 dix). The volume by grade from this sample_ _,_ ,_q," represents the volume in all trees in the State
with a similar log or tree grade.

Stand-age class (years)

Smaller diameter trees tend to be assigned the

Figure 15._Net uolum_ ofgrowtrN stock on poorer grades because the definition of grades
ttmbe_ by stand-age crass, Michigan, requires that a certain mlrflmum diameter be
1980 and 1993.
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based on growth in 1992. In the tables, botll percent of the State total for average net
average annual and current are net growth, annual growing-stock growth.
Net growth is gross growth minus mortality.

Growth rates high in the l_wer Pe_insul, a
Average net annual growth is a good indication
of the average growth rate over time because it On a regional basis, the Eastern Upper Penin-
averages out periodic tSctors, such as weather, sula Unit had the lowest, and the Southern
that could alter the growth rate in a particular Ix)wer Peninsula Unit had the highest, average
year. If one year had significantly different net mmual growth for growing stock. In all
weather conditions and/or abnormal tree: Units, conifers had higher rates of growth than
mortality, its current growth would be quite hardwoods. In 1992, current growth for
different from the average and would probably conifer growing-stock was outstanding in the
not be a good indication of the true growth Northern Lower Peninsula Unit, averaging
rate. Therefore, average net annual growth is more than 60 cubic feet per acre per year.
an indicator of overall growth potential over Another method of evaluating growth is to
time. However, Michigan's forests (:hanged determine growth as a percent of volume, in

during the 13 years between inventories. With 1992, current net annual growth as a percent
the long time period between inventories, of total growing-stock volume averaged 2.8
factors occurring more than 10 years ago percent in the Eastern Upper Peninsula Unit,
affect the average net annual growth rate. 2.5 percent in the Western Upper Peninsula
Thus, current net growth is an indicator of the Unit, 3.4 percent in the Northern Lower Penin-
most recent stand conditions, sula Unit, and 3.7 percent in the Sou{hem

[x)wer Peninsula Unit. This reflects the better

Growblg-stock net growth has tncre(zsed growing conditions found as one moves sotith
in the State. Statewide, Michigan averaged a

Between 1980 and 1992, Michigan's forests net annual growth of 3 percent of its total
averaged 764 million cubic teet of net growth growing-stock volume in 1992.
each year tot growing stock. As a comparison,
growing-stock current net growth was 609 Private individual ownerships accounted for
million cubic feet in 1979 and 825 million half of all growing-stock average net annual
cubic feet in 1992. This represented an growth between 1980 and 1992. This was
increase of more than 36 percent between tim significant because as mentioned earlier,
two inventories, or a 2.4-percent compourld private individuals owned about 45 percent of
annual increase. Michigan averaged 35 cubic all timberland. Public owners accounted Ibr
feet of growth per acre on timberland in 1979, slightly less total growing-stock growth than
cornpared to 45 cubic feet of growth per acre their percent of timberland. For example,
in 1992. National Forests owned 14 percent of the

State's timberland but represented only 12

Pir_e growth rate exceptional percent of its total growing-stock growth. In
Michigan, private individuals tend to own the

Between 1980 and 1992, approximately 17 more productive lands.

percent of the State total net: annual growth in
growing stock was in pines. This growth rate Michigan's timberlands are growing at a nmch
..,as important because pines accounted for iaster rate than they are being cut. Between
only 11 percent of the total acreage. Other 1980 and 1992, Michigan's average net annual
conifers represented 14 percent of Michigan's growing-stock growth of 760 million cubic feet
timberland and 14 percent of its average net tar exceeded the State's average annual remov-
annual growing-stock growth. In total, toni- als of 274 rnillion cubic feet. Thus, use of
li:_rs averaged 39 cubic feet of growth per acre Michigan's forests can be expanded without
per year in 1979 and 55 cubic feet m 1992. endangering tbrest land sustainability.

Witll most of Michiga_fs timberland being in Sawtimber grotvth rate rases
hardwood forest types. IIIOSE (:)[*the average net

anntJal grow, inK-stock growth was from hard- Between 1980 and 1992, Michigan averaged
woods. Soft hardwoods accounted fbr 37 2,7 billion board feet of sawtimber growth per

percent and hard hardw()ods a(:'co_lntcd for 32 year. As a comparison, the 1979 and 1992
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sawtimber current annual growth rates were the differences between actual stand condi-
1.8 billion and 3.1 billion board feet, respec- tions and the fully stocked, natural conditions

tively. Sawtimber growth increases as one implicit in use of potential productivity data.
moves south in the State, is higher on private Thus, we discounted the potential productivity
lands, and, moving upward. The reader is data by 10 percent to more accurately reflect
cautioned not to add growing-stock and saw- Michigan's current stand conditions (table E).
timber growth because sawtimber growth is a

component of growing-stock growth. Michigan's timberlands have the potential to
increase their net growth by more than 50

On a per acre basis, Michigan timberland grew percent based on an average net annual
about 145 board feet each year between inven- growth of 765 million cubic feet and a poten-
tories--an impressive figure when one realizes tial net growth of 1.17 billion cubic feet. The

that this includes many acres of sapling/ advantage of increasing net growth is that it
seedling- and poletimber-sized stands. The does not take additional acres of timberland to
average annual removal rate was about 45 increase the future availability of forest re-
board feet per acre between 1980 and 1992. sources. With ever-increasing global popula-
Thus, on average, every acre of timberland in tions and ensuing pressures on our limited
Michigan added about 100 board feet of growth land base for the multitude of land uses found
after mortality and removals each year. in Michigan, the potential for increased pro-
Michigan's sawtimber growth exceeded remov- duction by expanding the timberland acreage
als by more than 300 percent over the period base is limited. The most efficient method of
1980 to 1993. meeting the increased demand for wood fiber

is through expanded production on the exist-
Estimated potential growth can be increased by ing timberlands through more intensive man-
50 percent agement. With the potential for increasing its

net growth, Michigan is in an excellent posi-
In 1993, potential net annual growth on tim- tion to further enhance its standing as the
berland for Michigan was estimated to be 1.17 State of the Future for wood and wood prod-
billion cubic feet, about 53 percent higher than ucts.
average annual growth measured over the last
inventory cycle. Potential net annual growth is Potential growth can be even further advanced
based on the potential annual volume of if intensive forest management techniques,
growth per acre of fully stocked natural stands such as thinning and planting genetically
at culmination of mean annual increment in superior trees, are applied. With the potential

each potential productivity class. We multi- growth, excellent site conditions, and industry
plied the area in each productivity class by the infrastructure, intensive forest management
midpoint of the range of growth in that class to could become an important investment for
estimate the potential growth in the State. Michigan's future that will provide many
Spurr and Vaux (1976) discounted an estimate widespread benefits.
of potential growth by 10 percent to adjust for

Table E.mEstimation of potential net annual growth on timberland, Michigan, 1993

Potential Potential Unadjusted Adjusted total
productivity Timberland net growth total potential potential growth

class area peracre growth (discounted10%)
(Feet3/acre/year)

Thousand acres Feet3 acreyear ...... Thousand feet3/year ......

165 + 122.3 194.5 23,787.4 21,408.7
120-164 837.6 142.0 118,939.2 107,045.3
85-119 4,387.7 102.0 447,545.4 402,790.9
50-84 7,710.1 67.0 516,576.7 464,919.0
20-49 5,558.2 34.5 191,757.9 172,582.1

18,615.9 1,298,606.6 1,168,745.0
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Mortality red maple, and black ash. Diseases were the

leading cause of death [br all other spe.cies.
Tree mortality is the source of"vital compo-

nents of a stable forest ecosystem. Many Red pine has ex:tremettl lo_u mortatttg
insects, diseases, and abiotic factors result in

snags [standing dead trees) or cracks, hole.s, Red pine mortality was less than 0.04 percent
and <:rooks in the tree. This lowers the timber of the species' total growing-stock volume
value but can raise the value of the [rec for between 1980 and 1992, much lower than an.y
w:ildti[_t For e×ample, many species of wildtil% ot.her species. Other species with low mortal-
rely on decay fungi to create rotten pockets in ity rates included white pine, northern white-

older trees which are then used as sites lbr cedar° white oak, beech, and sugar maple. All
nesting, feeding, and roosting. Snags ser_;e as species with below average mortality rates are
nesting and roosting sites for some wildlife late successior_al species with long life expect-
species. Coarse woody debris is important for ancies. As Michigan's fbrests continue to
both terrestrial and aquatic species. It pro- mature, mortality rates will probably increase
vidcs both habitat and food lbr the many fish because many stands will begin to reach
_bund in Michigan's streams and rivers, maturity or become overmature, which ir>

creases their poten.tial ff>r mortality,
Stat,ewide,_ average annual mortality as a
percent of total voh,nr_e was 0.8 percent for Removals
growing stock a_d 0.6 percent for sawtimber
in t993. Total mortality increased between Timber removals iacrcase
1980 and t992 primarily duc to increased

timberland acreages and volumes: we prima° Annual timber :removals from growing stock
rily use percentages rather than total numbers increased from 275 million cubic feet in t979

when comparirlf[ mortality over time. Species to 360 million in 1992, a 31--percent increase
witin an above average mortality, when corn- (fig. 18}. Softwood removals increased from 56

pared to total volume, were jack pine, balsam to 85 million cubic feet during the same
fir, yellow birch, eh.n, balsam poplar, aspen, period, a 50-percerlt gain. Hardwood removals
and paper birclt. Most of these are either climbed from 218 to 276 million cubic feet, a

shorter lived, early successio_al species or are 26-percent gain.
being heavily at tacked by pes t.s/diseases.

The greatest removals volumes in 1992 were
Typically. more than one factor is involved i,n a for aspen {109 million cubic feet) and fbr hard
tree's death, and the cause may be difficult to maple {42 million cubic Ket). However, red
determine. Offerl, one fk_,ctor will weaken the pine removals tripled between inventories,
tree to the point where a second _ctor, unable increasing ffister than that of any species_
to cause mortality by itself, results in death, from 7.8 million ct_bic feet in t979 to 23.7
Thus, causes for most of the n_ortaIity fbr both million in 1992. Removals volumes also

growing stock and sawtimbcr are unknown, increased rapidly between inventories tbr the
fffllowing species: balsam poplar, black wal-

Mqjoritg qfM_chfgan's rrtortaH/g re,Rxtt?d to nut, .aIld paper birch. Removals volumes
,diseases declined for elms, hemlock, and balsam fir.

In t 993. the h:ltest invelltoI%', diseases aC- Tilnber removals is made up of three cornpo-
counted fbr 57 percent, weather 22 percent, nellts: roundwood products, lo_ging residues,
insects 8 percent, humans 8 percent, and and other removals (see Definition of Terms in

aninmls 4 percetlt of the known causes of the Appendix). The roundwood products
growing,-stock mortality. Roughly the same portiort, which inch.Hies veneer logs, saw logs.
percentages were found tot sawtimber. Nora- pulpwood, and others {firewood. posts, poles,
biy. fire accounted R)r less than 1 I)ercent of etc.), accounted for 85 percent of the 1992

Michigan's average anrtLn:tl _nortality. Insects total removals. L£_ging residue made up 9
were the leacling cause of death for jack pine percent of the total, and other removals ac-
aI:ct select, red oak. _,_A:ather was the leading counted tbr the remaimng 6 percent. Much of
cause of death tbr white and black spruce, the logging residues and "other removals" is
balsam fir. nortlmr,u white-cedar, basswood, left, on site.
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Figure 18.._RcrnouaZs rcprc'scn.t eric: of the 1992 annua.l
caases of chongc 0,_.Mtchfgaa's jbr(_,sts. 1980-1992
t={aroc.stfng ope.ratfor_s, such as shou_n h.crc+

play an fmportcmt role Ln Michiga_'s ecotlom!:j. [:i:[(urc 19 ...........Co_np(ufs<z_ qjgr¥,)_.ui_'_g...stock gro{.oth
arid r<:'nlo_'als.]br' I f,,}9'2 cu_d [br f 9S0,, 19f)2.

Sawtimber removals tbr 1992 arnoun, ted to 1. I

billion board feet, a 20-per(:ent: gain from the "F}_e 1992 <."_.lrrcnt gr.ow_h of_os[ sf).t:<:ics was
..... ,.), 2 {"llr[t.'tlt. r(t_lovt_]:5, [:o[ ° {.ix>9 t 6 million board feet removed in 1979. _rcat.er than 1oc 0" .

Softwood sawtimber removals increased 72 ar__i:Jc, gr(._wing-._Iock grov:til _:_I°[lard maph.: (t I7
{L-x(co{ .......d ['c[rlovub4 (42percent between invent.ories, but hardwood milhor_ <:tJbk: il)ct) [_ ......... q, .

removals gained only 9 percer_t, rnfllio.n). Soft n_;._pk' ga)wth [t 15 r_',.i.liion (:tJ.)ic

feet) was st _b.'._ta__t.ial ly h h0 l{:r th;_ a rc_ n ova l_ (.36
The volum.e of" timber removals carl fluctuate million), and red pi_te .;_rowth .(I53 million {.'_.J>i(."

widely each year as a result of" fhst-chang_rv_: f_:et) (:omfbrtably cxcccd<_d _c_r_ova.i.s {.24 _lil_ion.).

economic factors. Therefbre, r.ernovals f0ra Growth of aspens (112 miilio_ ct_[)ic fi.:et] was

single year may not be representative of the much <::tosc_" to re_nov;.._Is {109 million}. For jack

entire period between inventories. A way of pine amd paper bh-c}_, rca._<_vals were t[_{;;__tcr
leveling the peaks and valleys of demand is to than growth,

estimate ave rage ann ual removals betweer_

inventories. Average annual re,morals of" Biomass
392growing stock _br the periocl 1,980 to 1< _

amounted to 274 million cubic if;eel, compared The total ab(:wcgrot_td bi{.)ma.ss o( all Itvc trees
to "current ,° removals of 275 million in 1979 (green weight:) on t,irnbcrb.utd amot_:ntcd _.o 1,495

and 360 million in 1992. Likewise, sawtimber rniiliom grec.__ tons i.n 1993 ....._._i_average of 80

average annual removals Ibr 1980-1992 green [ons per acre, The mapl(,....bccch-birch
amounted to 777 mitt.ion board R_et, compared if)rest type ac{:ot._ted lbr 46 percent of the total.

to current removals of 916 million in 1979 and The aspen f0rcst type was second, with 12

1,101 million in 1992. percent of" d"_c total, lbllowcd by the oak..-hicko_,
type with I 1 percent, anct the ch__-ash-soft

Growth exceeds :rernovab rnaple type with 8 pcr(,,_tnt,

In ].992, current net annual growth on grow-- [n 1993, thc maplc.-beech-birch forest type had

ing stock (825 million cubic l_et) was 2.3 times the greatest biorrmss of liv¢',trees per acre.........97
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greet: tons pe: acre. The paper bhch typc had hazel with 113 pounds pe_ acre, Blueberry,
the next largest biomass with 89 tons, fbltowed among the low shrubs had _l:e greatest mean
by the oa.k-hicko_ typc (86 tons), and the bio:nass with 35 pou::ds per ac:-e.
northern white-cedar type (80 to:is.). Tama-
rack, jack pine, and black spruce had the least BENEFITS OF MICHIGAN'S
b:omass per acre---40, 42, and 44 tons, re- FOREST RF_OURCES
sp.ec.tively. The differences it: biomass between
fbrest types are due to variati:ms in. the spe- l_tehigan's Forest-Based Economy
cific gravity of t,ree species, moisture content,
arid the mix of species in a type. The largest Michigarfs forests contribute significantly to
proportion, of live tree biomass was in the boles the social, econornic and environmental well-
ofgrowing*stock trees, as shown in table 9". bei:_g of the State's citizens, Their economic

cor_t_ibu tion includes employment opportuni-

Table F._--.Bfomass corr_.por:_Tr_.tsj_rMfchfgan ties, wealth creation, and pt_oduetion of"com-
tinlb:i, rkmd. I JL:)3 modities as well as non-market goods Timber"

products and fb:'esbbased rec.ceatior:/tourism

c om_onept ...................................................................................................................... forest-based economy (fig, 20), Recer:t re-
Mfl/ion green tons search completed by the i.,ake States Forest

Grow}ng-stock Resotlrce Assessment, sponsored by the Lake
trees > 5 in. d.b.h. _ States Forest.:T Alliance, indic'ares that the

Stumps 64,9 4 stro:rLgest and most stable rural economies
Botes 844.9 56 have tbrcst ptocit.:cts industries existing along-

Tops and _imbs 240.9 16 side str(:mg tot_rism/ree.rcation ir_dustries
Nomgrowing_stock (Michigar: Department of Natural Resources

tre=,sc_> 5 in. d.b.h." 1996). During.....1994, these combir:ed sectors
Stumps 8.9 1 had a total of more than 85 thousand jobs
Boles 115.9 8 with a t.ota.l payroll of more than $3.5 billion°

Tops and t[mbs 32.9 2 Th e m uItiptie r c£i_.;ctof em ployment. [those j obs
Lwe I. to 54nch trees 186.5 13 that exist in service i[:dustries and other
Total .....-1_4_?4[9°.....................:{0-(J........... businesses because of the R.)rest-based indus-
..................................................................................................................................................................tries) couM boost total employmer:t to more

tharl 200,000 jobs with a total payroll ap-The abow:t bioH:ass est.imat:cs are lk)r all tivc
trees, h: adciitior:, we made estimates o[sh.rub proaching $7 billion.
biomass ori timberland. Shrub bio:-nass

includes live t:ree seedlings less than 1 Inch
d.b.h., as well as the biomass in tall shrubs " _ _'
ar:d low shrubs The mean shrub biomass on

timberland in t,993 was 3,518 pounds per acre
_J'cen weight, of which 57 percent was in tree
sc'cdlir:_s. 39 pcrcc_:t was in {all shrubs, and 4
t.}crcc_:t was i:_ low shrubs. The largest mean
s::rub biou_ass was in the balsam poplar a::d
I,am::rack R_rest types with 13,149 a::d 7,298
pou::ds per :wre green wci._ght, respcctively.
T_:c smallest me:m, s_:rub biomass was in tile

:"ed pine and jack pine iorest types with 1,06,t

arid 1.171 pouuds per acre _,recn weight, , ' -..".. ,.._.-.5:,. 7..... .._.<:,
_x_spe:,t iv,ely.

9 "

/\r_:ong species of tree seedlings, balsam fir Figure ._O.._Ar_ exa.n-<p_e qfa haruestgIg opera-
..... t_on thag repre.:ser_& the two ma/or corr_po-

a::d hard _ru:tplc produced tJ_e largest meal: r,,_'n.ts eft'the:' State'sJbr_st-base, d econorr:y._biomass {381 and 326 pot_r:ds per acre green
weight, respectively). Amor:g fall shrubs, carrcrlt tfmbe_r products harue, sted and fm-

proucd access jbr ji.m._refbreest-based recrc'-
speckled alderdo:ni,:iatcdwith a mean hi:> at_or:/tour[su_such as srio:umobifi,:gand
:::asso(990 pounds pc:*acre.Ibllowedby h:.t::tiag.
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The timber products industries Of the 1,200 establishments in the lumber and
wood products industry, more than half were

The timber products econ.orny consists of two classified as prima W processors. 3"nese pii.-

very different componeuts: primary lbrest ma W processors included independent logging
products industries a_d seconda W forest contractors, sawmills and plaz_mg mills, and
products industries. Prima W industries veneer and board mills. "l]aese primary proces-
produce or use logs, bolts, and chips to manu- sots employed close to 6,000 people with a
facture such products as h.lmber, woodputp, payroll of more thar_ $100 million. The iota1
particle board, and vem:cr that become raw value-added by manul_acture fbr these primaw
material for ffl.rther manufac{,uring., Most industries was almost $250 :million. and the
wood used by prima_T processing plants in vakm of shipments approached $550 million.
Michigan is grown in Michiga_a. However.,
inter-state/provincial shipments of logs, bolts, Although prirua_ T wood processors accounted
and woodchips is not uncornmo__. These for most establishments in SIC 24, secondary
shipments involve both Michigan-grown wood processors accounted tbr most employment
going to other States or countries tbr process... (11,500), payroll ($275 million}, value added
ing as well as wood grown in other States or ($650 million), and value of shipments ($1.4
countries bei_,g shippect to Michigan fbr pro- billion) m the iadust. W (Chappelle and
cessing. Seco_da_ T ma.m._f'a.ctttrers reprocess Pedersen 199 l). Thus. the more of the see-
the products of prima_ T rua.nufacturers, onda W or high value added indust_ty that can

be retained in the State. the stronger the wood
N1ichigan has three mg:\ior segmer_ts of the processing indust W wilt be.
lbrest products indust._ T assigned Standard
Industrial Classification (SIC) codes by the W_)dfi.trniture a_clJh_ures
U.S. Bureau of the Census to compile eco-
nomic data. The first segment, Lumber and This segment of the torest products industry
Wood Products (SIC 24), consists of lo_rers, consists entirely of seconda W mant._facturers.
sawmills, planing mills, manufacturers of Michigan is a leader in fi.armture production,
prefi_bricated buildings, and similar indus- particularly the office furniture industry. The
tries. The second segment, Furniture and 200 establishmen.ts in the furniture and
Fixtures (SIC 25), consists entirely of second- fixtures indust W that are classified as wood
a W manufacturers who produce such prod- A,rniture establishments employed about
ucts as wood household furrliture, TV cabi- 17,500 people and paid more thar_ $600
nets, and wood partitions. Some establish- million in wages and salaries in 1994. The
ments in this segment are classified as non- armual value added by manuf_cture was
wood flarniture manuf_mturers, although they estimated t.o be more than $1.3 billion, and
may use some wood eompo.aents. The last the total value of shipments was estimated at
segment is the Paper and Allied Products {SIC more than $2.5 billion. Availability of wood
26). which consists of establishments that raw material t_om nearby sources is a key
produce everTthirlg Kom woodpulp to enve- t_ctor in the economic success of Michigan's
lopes and shoeboxes. The t992, Census of wood processing sect.or. Just how much
Manuiiacturers data have been updated to Michigan-grown wood this industry uses is
1994 estimates using Michigan Employment unknown. However, it has been estimated
Security Commission data (Michigan Depart.- that about half of all wood processed by all
ment of Natural Resources 1996), wood-using industries in Michigan was grown

in Michigan {Chappelle and Pedersen 1991).

Lurrtbe'r ar_d Luorxt products Thus, it seems safe to conclude that a sub-
stantial share of the wood used in Michigan's

In 1994, this industrial group was estmmted furniture indusU T was grown in Michigan.
to have nearly 1,200 establishments that
employed a.n estimated 17,500 people and had Pcdp a_ paper products
an annual payroll of more than $375 million.
These industries had a total value°added by The paper and allied products industry in
manufacture {the diff:erence between the value Michigan totaled 250 establishments in 1994

of raw materials arid the value of goods and employed an estimated 21,500 people who
shipped) of $900 million. The total value of earned wages estimated at more than $800
shipments fYorn these mills was estimated at
nearly $2 bitlion. 23



mitlion. Value added and the value of ship... As Michigarfs forests mature, their structure
merits were $2.1 bfllioa and $4,6 billion, changes continually. One measure of this
respectively. In the paper and allied products process was reflected in the statewide forest
indust W, only woodpulp mills are classified as inventoc, _. Since 1980_ Michigan's fbrest
primaw manut_:mturers. Most. woodpulp mills acreage of larger diameter trees (roughly,
are associated with a particular papermill, greater than 10 inc:hes d.b.h.) increased 55
Because of this, the Bureau of the Census percent: poletimber (5- to 10-inch trees}

showed only one woodpulp mill in 1992. In acreage decreased 27 percent: and seedling/
fact, die 1994 tx_ckwood-Posts Directo W of saplings (under 5 inches) remained relatively
Pulp, Paper, and Allied Trades lists eight constant. The trend towards mattlrity in
woodpulp mills, all of which a.re integrated Michigan's fbrests provides multiple manage-
with papermtlls. *tTms.e eight mills produce ment opportunities. Choices range I_om
more than 5,000 tons of woodputp per day. managing fbr old-gro_,,_dl attributes to haFvest-

ing the mature tees to improve structural
Forest-based _ou,risrr_/recrcation diversity or regenerate/.he forests.

MiChigan is an important recreation destina- Forest Health
tion t_r a large segm(_nt of the Nation's popula-
tion. The State provides a diverse mix of Forest stressors such a:._drought, storms, late
re(:reatiorml opportunities that include hm-_t.- spring frosts, diseases and i_lsect:.s, coupled
lng, fishing, boating, s:nowm.obtling, skiing,, with the age of several {k)rest types, have
camping, hikir, g0 and sightseeing. I:: t994, played a significant rote in shaping MichigaWs
the toucisn: and recreation i_dustry it:_Michi-- forests. Generally. Michigan°s _brests are quite
gan that can be attributed to fl._rested areas st:able and productive. However, some
was estimated to directly s_._pport more dtan loeMized problems have occurred irl types,
30 thousa_d jobs and to have contributed such as jack pine and aspen, that are beyond
nearly $2 billion to the Stat.e's economy. When pathological rotation age, especially tr_ even-
jobs created as a result of' forest recreation aged stands. Recent events aff_ecting the
and tourism but not directly a part of this overall vigor of Michigan's fbrests included
industry are included, these estimat.e.s swell to significant statewide storm damage during
a_ estimated 50,000 jobs and r_ore than $3 1995, an expa.nsion of &ypsy moth defbliatioa
billion contributed to the State's economy, into more coti_t:ies, and an outbreak of larch

casebearer defbliation affecting tamarack. To
Biodlversity reduce the risk of t_nnecessa_ T timber

resource loss and future scarcity, fbresters are
Michigan's R>rested ecosysterr_s are repre- attempting to adjust the current age-class
sented by a number of biotic and abiotic distribution in Michigan.
compone_ts combined into a rnt.ach broack_r
arid diverse landscapc. Michiga,fs statewide Michtg_'s Special Plants
l):_rest invento_ T identified more than 75 cliff)r-
ent tree species present in the forests. Balsam Michigan has just over 1,800 species of native
fir, northern white.ocedar, hard maple, soft pta.nts {table G). It has diverse habitats rang-
maple, and asper: accotl:H {or nlore t.ha:: l:aif i:lg from prairie and sot.xthern fbrests to boreal
the number of trees. Woody shrubs totaled species with several endemic species of plants
approximately 90 species. Speckh:d alder, associated with the Great lxtkes shorelines.
blueber_ T. leatherleaf, and labrador tea were The primary distrib_tion of three threatened
a[rio_lg t}le most c'omttlo,l, endemic speck:s---<:b, varf lake iris (/rLs

lac_strfs). Pitcher's thistle {Ctrsium pttchen),
The tbrest also contair_s otlaer biotic compo- arm Houghton's goldenrod {,SogM_No
nents that are essential to its ovcrMt stability t_oughtor_iO..-..is :R._undin Michigan.
and (:ommunity ft_lct,io_IS. The relationship of
the many forests and their key attributes to An additional 800 nor>native species have
one anotimr create diff_.'rent brat importa_t been introduced into the wiM flora of Michi-

habitats. E×amples include the edge bctwee__ gan, sonde intentional and some umntentional.
various forests or land uses and the prese_ce Many of the introduced species are commonly

of aquatic systems.
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Table G.--Michigan plant species b[/ or/gfn

Plant type Quantity % of Native piants

Exti rpated 34 1.9
Endangered 31 1.7
Threatened 209 11.6
Specialconcern 123 6.8
Secureplant t ,403 78.0

Tbtalnativeplantspecies t ,800 100
Alien plants with established populations 800

Totalplantspecies 2,600

known weeds. Some alien species, irlc:luding The mixed northern hardwood a_:_daspen
Eurasian millfoil, garlic mustard, spotted tbrcsts are the mainstay of habitat for
knapweed, a__d purple loosestrife have become Michigan's grouse and deer populations. The
serious problems in some wet..la,_ds and natu-, yotmger forests created fi*om ha.r"vests or other
rat areas, dtsturba.nces are also heavily used by several

species of warblers and ground nesting birds.
Developmer_t of uplands and shorelines,
wetlar_d drainage, and conversion of wood- Travelers fk"om all over the world visit the jack
lands and grasslands to agricultural purposes pine tbrests of northern Michigan, This
have dirntnish.ed Michigan's flora, Michigan tm.ique ibrest system ,is the only nesting site in
has lost 34 native plant species in recent the world fbr the endangered Ki.a.Iand's war-
times; it currently has 31 endangered plants, bler. Evolved over thousands of years, this dw
209 d._reatened plants, and 123 plants listed fbrest became dependent on fire for regenera-
as of special concern. About 22 percent of tio_l, Maintenance of this system requires
Michigan's native plant species are at.. risk. irttensive ibrest management to regenerate
The most complete database tbr Michigan's young jack pine stands needed to sustain
special plants is maintained by the Natural critical habitat fbr the warbler.
Heritage Program in the DeparLment of Natural.
R.esources-Wildlif_ Division. The fbrests of' Michigan have supported the

return of gray wolves, which have expanded
Forest Wildlife their range ti"om both Wisconsin and Ont:ario.

Their neighbors include bald eagles, pine
Although white-tailed deer are the most easily marten, beaver, and moose.
recognized of Michigan's tbrest residents, a
unique collection of wildlife species is sup- Small, annually tempora W ponds and wet-
ported by various forest ecosystems in the lands scattered throughout the forests are
State. Anyone who has spent much time in essential for the reproduction of salamanders
Michigan's t,orests ,wilt recognize the important and frogs. These flooded fbrest areas, as well
role forests play in maintaining the State's as other floodptairl forests, provide habitat Ibr
wildliK diversity, many waterfowl species and the State-threat-

ened red shouldered hawk. Cool waters

Southern Michigan forests host ma._W species shaded by lowland forest also provide habit,it
that live there year-round, such as Ibx squir- for wood turtles.
rels, turkeys, and white-tailed deer. These
forests also provide an important stopover for It is no wonder wildlife recreation significantly
fall and spring travelers. Neo-tropical migra- contributes to both local and State economies.
tory birds, on t.heir way to northern breeding Ex:istmg populations of deer, bear, turkey,
grounds, use the larger existing forest tracts grouse, and furbearers generate more than
as resting sites. These forests provide the only $600 million m revenue statewide, Wildlife
major resting opportunity between the Ohio viewing and photography continue to grow in
River and more northerly fbrests.
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some areas, such as in northern Michigan forestry deals with the interaction of people
where elk viewing has become a popular and forest resources to ensure tong-term
pastime, community and ecological sustainabitity,

improved environmental quality, arid improved
In addition to the quantifiable values of the quality of life.
forest's wildlife resources are the intangible
benefits provided by just knowing that forests Community tree resources provide a range of
are teeming with hundreds of species of rnam- er_vironrnental benefits: energy efficiency,
mals, birds, insects, and amphibians, carbon sequestration, oxygen production,

erosion control, protection of water quality',
Forest Recreation maintenance of biophysical diversity (plant.

and animal), and noise reduc.tion. They

Michigan's forests provide a unique opportu- improve people's physical and mental health
nity to fill a recreation niche. They provide for and enhance spiritual, emotional, and cultural
activities that depend on a large, lightly used well-being.
land base, and for smaller, more intensively
managed activities that are best er-_joycd in a MICHIGAN'S FUTURE TIMBER RESOURCE
tbrest setting.

Projections Suggest A Great
Private forest lands provide day use opportuni- Future Timber Supply
ties on some of the larger corporate owner-
ships, and more intensively developed and We made two sets of 30-year projections of the
concentrated outdoor experiences on some of State's supply of timber to gain an under-
the smaller ownerships. Public forest |ands, standing of the possible outlook for Michigan's
administered by local, State, and Federal forests and for the forest-based economy, and
agencies, also provide similar experiences, but to assess the role of the State in helping to

generally on a more dispersed, broader scale, meet the Nation's timber demand. One of the
projections {consistent removals option) as-

Michigan's State Forests cover more than 3.7 sumes that growth and removals will follow
million acres and are the largest State Forest. the same ta'ends as occurred between the 1980
system in the Eastern United States, These and 1993 inventories, The other projection
State Forests support one of the largest rustic assumes an accelerated level of timber remov-

recreation systems in the United States while als (accelerated removals option), Separate
providing opportunities for camping, hiking, sets of projections were made for softwoods
hunting and fishing, snowmobiling, off-road and hardwoods.
vehicle riding, and sightseeing. Boating,
picnicking, mushroom and blueberry picking, Assumptions used m making the projections
horseback riding, and nature photography are are:
activities that round out the array of opportu-
nities available. Forest campgrotmds and 1. The total area of timberland will decrease
rustic cabins are a mainstay of this system, from 18.6 million acres in t993 to 18.2

many providing access to lakes and rivers, million in 2o23. an average decline of 0.071
percent per year.

Urban and Community Forestry
2. The availability of timberland for harvest

Michigan's population of 9.3 millior_ people will remain the same as it was in the recent
lives predominantly in the southern one4hird past.
of the State; 3.9 million people live in Macomb,

Oakland, and Wayne counties alone, The 3. For the consistent removals option projec-
natural resource base: :in this area can be lions growth rates tor softwoods (3.28

improved through management, thus having a percent of mventow in 1992) and for
positive impact on quality of life. This natural hardwoods (3.02 percent) will remain
resource base includes the soil, trees, shrubs, constant at the 1992 level throughout the

open space, streaIns, air, plants, ar-filnals, and projection period; for the accelerated
birds that inhabit our subt.trl)an, urban and removals option, growth rates will increase
rural comrntlnitics. Urban and co_nmunity on a straight line from 3.28 percent in 1992

to 3.44 percent in 2023 for softwoods, and
from 3.02 percent in 1992 to 3.17 in 2023
tbr hardwoods.



4. For the consistent removals option projec- If the consiste::t removals option projections
tic:: removals rates %r so£twoods (1.11 %r softwoods are ar:alyzed ,separately f_om
p.ercent in 1992) and for hardwoods (1.45 d:ose lbr hardwoods, they show a ve_%_strong
percent} will remaiYi co::sta.r:t at the 1992 similarity to the all species projectiorls. Soft-
level; %r the accelerated removals option, wood growth i_.:creases [rom 249 to 463 ndllfon
the removals rate wilt increase in a straight cubic l__-.etdtlri.ng the perh.)cl t993 to 2023.
line t.o 2.61 percent in 2023 for softwoods. Softwood removals increase Dora 85 mfllioa
and 2.50 perce::t for hardwoods, cubic [_::etit: 1,993 to 157 million i:: 2023. but

rc::nair: much lower than ,growth during t,he
5. There wilt be no change in the economic, entire period. This excess of growth results in

social, or political st.ruct_._.re, an expansi(.m of the sot:wood ir:ventoo; i?om
/ 7,6 to 14, 1 bt[tion cubic {_tct.duriag the projec o

Cons.istent Removals Option Projection tion period, a gain of 86 percent.

In this projection tbr growi:lg stock, total _:e_ Hardwood growth is prqjected to i:acrease from
armual growth f\?r both softwoods and hard- 576 to 901 million cubic f?z.etbet,wee__ 1993
woods rises fl-om 825 million cubic fl_,et in and 2023. Hardwood removals lag behind
1992 to 1,364 :::illionit:2023, a gait: of 65 growth but irlcrea.s.c.fro:::276 to 431 mllli:m

percent (fig,2 i).Timber re.movalsit:creases cubic l:c'etdl.lri:Ig the period.Hardwc_?d inve::.o
from 360 to588 millioncubic feetbetweer: to:7 respo::dsby increasi::gfrom 19.l to29.8

t993 and 2023, a 63-per,cen, t gain. Growth billion cubic :i>ct, a 56,-,perce::t i,::creasc,
remair:s higher tt.har:removals th:'ot.lghout tile

projection period, and the d:fference between Accelerated Removals Optlon Prejeetiort
the two continues to widen until by 2023,

growth exceeds removals by 776 millior: cubic The accelerated removals optio:: shows grow-.
feet,As a resultof thisincreasingdisparityof :ag-stockr:etan::ualgrowth i:":crcasi::g.,but

growth over removals,the invento©,ofall lesstha::it:the co::sist:cat,removals option......

species continues to expand from 26.6 {o 43.9 from 825 to 1,234 mlllior: cubic fi;:e: from l 9t_k3
billion cubic .feet from 1993 to 2023, at: .in- to 2023 (fig. 22). Growth remains greater thzm

crease of 65 percent. Mortality, which has removals throughout the .projcc_-fo:_ period, but
been subtracted from gross growth to yield the removals increase' 12_ster t.ha._: growth. Growth

net annual growth shown above (825 rnfllion and remtwals tend to approach each other,
cubic Ket in 1992), rises from 200 to 360 although growth is prqtected to exceed removo
million cubic f_:et between 1992 and 2023. als in 2023 by 274 million cubic riser, Remov-

als increase Kom 360 to 960 million cubic Ket

t,40O 50

t,200 40

Million 1,000 Billion
cubic 800 cubic 30

feet feet
600

20
200 --"_--*-__-"" -_--T..... 10

1980 2003 2023 1980 2003 2023
1993 20t3 t993 2013

Year Year

Figure 21.._Remouals, net annual growth, and bwcnt.oa q/growing stc×:k oa timb_?rIar:d, Mich.fgarL
1980 arid t 993, and comsistent removals option .projectior:s to 2023.

27

............................... , ,, ,ill illl IIIIHIIIIllIll I ......IllllHIIIIIIIIIIIIIIIIIIIIIIIIIIII ......................... IIM"IHI..................



from 1993 to 2023. Inventory responds to this future forests may develop. The projections
narrowing of the difference between growth represent the true situation over the next. 30

and removals by continuing to increase but at years only if our assumptions prove to be
a decreasing rate, from 26.6 to 37.9 billion reasonably accurate. Projections made for the
cubic feet between 1993 and 2023. first decade are more dependable than those

for the last 2 decades because the fast-chang-
In this option, softwoods net annual growth ing economic, political, and market conditions
increases from 249 million cubic feet in 1993 tend to make long-range projections tess
to 401 million in 2023, a gain of 61 percent, reliable.
Removals of softwoods surge from 85 to 304
million cubic feet during the projection period, Growing-stock inventory will continue to

a 260-percent increase. Growth and removals increase, much as it has for the last 60 years,
move towards each other, but by 2023, growth as the average tree size increases, and as the

is greater than removals by 96 million cubic volume of net growth continues to exceed the
feet. Inventory of softwoods builds from 7.6 to volume of reinovals. The invei_tories of indi-
11.7 billion cubic feet, a 54-percent increase, vidual species will differ in their rate of change

based on differences in market demand, their

Hardwoods growth increases from 576 million growth rates, the effects of plant succession.
cubic feet in 1993 to 834 million in 2023, a their susceptibility to agents that cause large-

45-percent gain. Removals of hardwoods scale mortality, their accessibility and avail-
increases from 276 to 656 million cubic feet ability, and other factors. Hardwoods will

during the same period, a 138-percent in- remain dominant, although the faster growing
crease. Growth exceeds removals by 300 softwoods will make up a larger share of the
million cubic feet in 1993, but by 2023, the inventory.
difference between the two shrinks to 178

million. Inventory increases from 19.1 billion The intensive application of tbrest manage-
cubic feet in 1993 to 26.3 billion in 2023, a ment techniques such as the selection by

38-percent gain. professional foresters of trees to be harvested,
tree planting {especially using genetically

The Outlook superior seedlings), and stand improvement
practices could result in higher growth rates

These projections probably represent the high and larger inventories than those projected, In
and low bounds within which Michigan's addition, inventories can be extended by

.......... 40
1,400 --

1,200 t

1,000 30
Million Billion
cubic 800 cubic
feet feet

600 20

400 J Removals
....,.... 10 ......200 .... • ....... _....... '

1980 2003 2023 1980 2003 2023
1993 2013 1993 2013

Year Year

Figure 22._Removals, net annual growth, and inventonj of growing stock on timberland, Mtch_]cui,
1980 and 1993, and accelerated removals option projections to 2023.
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seems likely that private tbrests will provide closer s cruttny fl'om the public. Wildlife,
more ofthe supply than they have m the past. recreation, esthetic beauty, clean water,
This greater reliance on private timberlmlds biological divers.ity--,<ornmodity and non-
indicates a need for an expanded forest W commodity products of the _rests---are
extension and technical assistance program to impo_tant now, but witl be increasingly
reach landowners who may not be aware of important in the future. The mix of prod-
forest management techniques that will help ucts we choose will significantly impact the
them be :more efficient and profitable, way fbrest lands a_e managed in the years

ahead, and will targely determine the fhture
The use of Michigan's fbrests, tike the use of issues that will be debated by cornmodity
forests around the cot,mtx3L is coming under and non,ocommodity users of the %rest.

APPENDIX

ACCURACY OF THE SURVEY For example, the estimated growing-stock
volume in the State in 1993, 26,856.5

Forest Inventory and Analysis infbrmation million cubic feet, has a sampling error of
is based on a sampling procedure designed ± 0.67 percent {± 179.9 million cubic feet).
to provide reliable statistics at the State and The growing-stock volume from a 100-
Survey Unit levels. Consequently, the percent inventoQ¢ would be expected to fall
reported figures are estimates only. A between 26,676.6 and 27,036.4 million
measure of reliability of these figures is cubic feet {26,856.5 ± 179.9). there being .a
given by sampling errors {table H). These one in three chance that this is not. the
samplkng errors mean that the chances are case.
two out of three that if a 100-percent inven-
tory- had been made, using the same meth- As survey data are broken down into see-
ods, the results would have been "wiOlin the tions smaller than State totals, the sam-

limits indicated., piing error increases. For example, the

Table H._Sampling errorsjbr 1993 tnventow of Michigan's forest resources

Item State totals Sampling error

Growing stock Million cubic jeer Percent
Volume(1993) 26,856.5 0,67

Average armual growth
{1980.t992) 764.5 0.91

Average annual removals
{1980-1992) 275.7 4.02

Sawtimber Million bc×:_rdJ_et
_&_h..mm{i993) 72,015,6 0.94

Average annual growth
{1980-1992t 2,690.3 1.06

Average annual removals
(i980-1992) 783.8 4.73

Thousand acres

Timberland area {1993) 18,G 15.9 0.34
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samplir_g error fbr timberland area in a from the increased sampling intensity in the
particular cou.nt{v is higher tha.r_ that fbr Units intensffie.d. Such sampling was made
total timberland area in the State, To possible through the co,operation, assistance,

esamate sampling error fbr data smaller and additional funding provided by bhe State
than State totals, use the fo,ttowing %rrnula: of Michigan and Michigan forest industries

and assodatlons. In addition, to aid in deter-
F ......................................................................................................................................

E (SE) _v'(S_atc total volt_ me o_ _tlea) mining current timber removals, the Michigan= Departme_tt of Natural Resources (MiDNR)also£-:-: ............................................................................................................................. ;_ .................................... 7

_,j(Volume or area smaller than State total) surveycd prima._ T wood-using plants in t_m
State. Sampliag errors fl::)r area, vohm_e,
growth, and _¢.m__vals. for both growing stock

Where : and sawtimber, fbr each county in Michigan

E = Sampling error in percen_, are sh.own in the last table in this pt.._blication.

SE = State total error for volume or area. The sampliag error withirl a cot.icily depends
on county size and total area of timberland.
Many large, tmavily K)restcd counties m the

For example, to compute the error on th.e Slate have sampling em)rs well bc..low 5 per-.
area of t.imberland in the maple-beech-birch cent. [{owevcr. in counties where timberland
type for the State, proceecl as fbllows: area is tess tharl ,35.000 acres, the sampling

error fbr the total area in timberlar_d wilt

1) Total statewide area of maple-beech- generally exceed lO percent. The sampling
birch type = 7,161.3 thousa.ncl acres, error lbr total timber volume in a reportir_g

2) Total statewide area of all t:imberland = area containing 35,000 acrc.s of timberland
18,615.9 thousand acres, will be about 20 perccat..

3) The State total error for timberlar_d area
= 0.34 percent. COMPARING MICHIG2_N'S

4) Using the above formula: FIFTH IN3_.NTORY VTITH THE
FOURTH INVENTORY

0.0034 4 t8,615.9E A new volume estimation procedure was
=_%/I 7,161.3 developed for tile l._;_.d.¢eStates: this procedure

was used to compute the 1992 volumes and
E = 0.0055 or 0.55 percent samplir_g error also to recompute the 1980 volurne for growth

for the maple-beech-birch forest type in calculations. Although the adjustment will
Michigan. difKr by Survey Unit and spec, ies, the recorn.-

puled 1980 growing.-slock and sawtimber

County Data volumes will generally be grea_er than those
shown in the 1980 report. Past surveys used

A standard F[A inventory is designed to pro- only growing-stock trees to determine sIxmd-

vide sampling errors of no more than 3 percent size class. Current survey procedures require
per rail.lion acres of timberland or an overall that stand-size class be determined on the
error on Michigan's nearly 18,616 million basis of all live trees. ThcreR_re. direct corn-
acres of about 0.7 percent. More accurate parisons of current invento_ T data to old
survey information was obtained during this inventow data by stand-size class may be
survey than otherwise would have been lea- misleading.
sible because of intensified reid sampling.

Sampling intensity was increased Kom a single The basic building block fbr estimating i}:)rest
intensity level to a triple intensity level in the area and timber volume has been changed
Eastern and Western Upper Peninsula Units, from the Survey Unit to the county. In the
from a single intensity level to a double inten- past. the statistics vcere developed at the Unit
sity level in the Northern Lower Peninsula level and prorated back t.o the county on the
Unit, and kept at a single intensity level in the basis of photo-interpretation points. Direct
Southern I_wer Peninsula Unit. The goal was development of county-level data helps users
to provide a sampling error of less than I0 interested m more precise local data, but can
percent for total timberland area by county make. the outcome of comparisons with past

estimates imprecise.
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SURVEY PROCEDURES is a set of relocated old ground plot locations
from the 1980 inventory. Aerial photographs

The I993 Michigan survey used a growth used were black and white, infrared taken in
model-enhanced, two-phase sample design. 1986 for the Upper Peninsula, 1987 for the
Using this sampling scheme and associated Northern [x)wer Peninsula, and 1988 for the
estimators is similar to sampling with partial Southern Lower Peninsula at a scale of
replacement, in that a set of randomly located 1:15,840 (nominal). These photographs were
plots is available for remeasurement and a purchased by the MiDNR and toaned to the
random set of new plots is established and Forest Service. The locations of the plots used
measured. A feature of tile new Michigan in the 1980 inventory were transt_rred to these
design is stratification for disturbance on the new photographs. The photographs were then
old sample and use of a growth model to assembled into township mosaics, and a
improve regression estimates made on old systematic grid of 121 one-acre photo plots
undisturbed forest plots (fig. 24). Detailed (each plot representing approximately 190.4
descriptions of the sampling and estimation acres) was overlaid on each township mosaic.
procedures are presented by Hansen (1990). Each of these photo plots was examined by
The growth model used in the Michigan survey aerial photo interpretation specialists and
design was the Lake States Stand and Tree classified stereoscopically based on land use.
Evaluation and Modeling System (STEMS) If trees were present, forest type and stand-
(Belcher et aL 1982). size/density class were recorded. After this

examination, all the old "disturbed" sample
Major Steps irt the New Survey Design locations and one-third of the old "undis-

turbed" forested plots were sent to the field for

1. Aerial photography {Phase 1) survey crew, s to verify the photo classification
and to take further measurements. All photo

tn this phase, two sets of random points were plot locations for the 1993 inventory were
located on current aerial photography. The examined and were classified as shown in
first is a set of new photo plots and the second table I:

m

New inventory plots

(selected from new photo grid) Remeasured
(1/3 of Undisturbed)

--- remeasure ptot and
Undisturbed -- update with STEMS

integrated STEMS plots

inventory design Not remeasured
(2/3 of Undisturbed)
update with STEMS

Old inventory Disturbed

plots --- plots
(transferred from remeasure plot
old photo grid)

Figure 24._Oven:iew of the Michigax_ sample design.
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Table .[,---Photo pI[o: c&:ss{fi(:at_ons,. .I993 :c:ucas:..:red to .obtai:: estimates of c::r:cnt

_rm_:*.::toql qj"_,"_ich_gcu:'s.,fb__:::s: rcso:trccs cor_ditio:: a::d cha_:gcs sir:co tt:<." l_s: invert-

.................................................................................................................................................................t.o:y. All trees re;[':{st:red on :l:ese plots in
Photo lind class .Photo plots t980 wc:c rcmca:-_:_rcd or o_I:e_-wisc ac:,t,o:::_tcd

(o:°.a:Id a::::t'wt.rccsw<:'rcide::tif'ieda..::d

"Firnberland 97.$51 ::leas:.:r.cd.

Reserwed fbrestla::d 2,51.2

Other :?,:>restklnd {,014 All s:Imp:c pl:_t.stha: wcrc fbre_:i.cdat the time

Quest.ionabk:: 3,036 of the 1980 invc:Ito:T _:::d:::::::::::::::::::::::o bc
N or:f:?restwi:::tr::cs 7,4":P......: t:::d::tt::b:i::d:_:r:tt:t:i:st::vc:_to:'ywere p:'o-

Nor:fbrest [(:serv::[:c] *':'7 : .,}("Ct:i:dt. (:'} t i :: (:' (l" : ._i [':'(: :[ 11: _ t i : : : (" :l : S ,{ : : _: {5/'{" :)} :_1 ':_ . This

No:[for:stwithout t:ecs 79,425 :?:'oct'dr:r:,:', . . _ ..._,1,_cs p:°o]_:ctcd cst.i:31::{c,_:o( c::Trot::.

Water ......................:_!.:__}.1:.:!'::..... v<._:t:mcand _rowth f:_rtl:csc:._.::.::ii._::.:rbcd

obsc:%'cd va:t,:cso:: :he _:::c,.t:_::-ds:i:::ph:::.?fthe

t:[:distt.::bcd_:):cstp:ot.stl:::t,w_:-::"c:::::::::::::::::::::::::::

2, Plot ::Ica.s:.:re:::e:Its(Phase 2) p:"ovide:ilocalcalibr:::i.io:::.:_it::to adj:._st_l:e

pr::.i:'::tcdvah:cs of the u::distt::bcdph:ts that

On plots :'lassificdas t.i:::bcrl_::::._d,woodud were ::o{re:::cas:::"cd.The ad]t..:st..::_c::tp:(_("c_
past:.::e,o: wi::db:cak {a[l:,ast120 (eelwidcl, :lu:eis.a:::edifiedvcrsio::o( {i:cr::ct::od

a g:our:d plot was c::::d::l::h:cd,:cmcas:..:_:'d,or :IcscI.ibcdby .Smith {1::)':4"_:
modeled. Old plot.sso:it.,to dlc fieldIb:

:::::::::::::::::::::::::::::::: _I l': ::t" (: :) :I: ] ("l _":I('_ t" il'_::_ r:':'_ : :'_ (":: :* :: (:i _':'::::['::ndi:st:t::'bcdI'O:'cstcdplo:'.Sti:atWC:_C ::Or

wcre re,placed ,,:'it}:a new plot at the a{_[,,,roxi_ rc:ucasurcd [)l::ytlcrt:ci::.::roll:i:::[_c:l:sw

.mate lee:tie::of the old orre. El:c::gr:_t:::<lplot s:.:rvcv......dcsi£:i "l"hesc.:)lotsw:_r::.,dc:crmi::cd to
consisted of a l().-point::'lust.c:covcri::_ap..- bc ::::dist:.:rbcd :::::::::.:dco::d:tio:::_that co::{d

proximately, I ac:'e,At each .poi:::t,trees 5.(:) bc sU::t._h::tcdby STEMS. "Fi:c',.:_.......:E:_vISgrowth

irlcheso:°:::oreit:d,,b.:.:,w.c:esat:[:)ledo::a :::():tic{w;i:sused to "_iow" ::..he(.)k::ph...Ka,::dt..rcc

37.5 Basal Are.::.Factor (L_AFIv:..::'iz:bl(.t-r::dtusdata to produce at:cs_o.i:::a:cof :_':_r:e:::data,

:)lot.,and trees less tha:-:5,0 i::chcsd.b.h,wcrc Tilt:s,,i.::cscplotswere trt:a.:edas grca:r:dp[ot:.s,

sampled or: a i/300-acre fixe,d-radi::sp::.}t, cv::,.::t.::_.:i.::,:i::::icywcr::;.::everv:sit.cd,,The plot

":'he::t:easurem.e:::tp.roccdta:el()rti:cnew a::d :c::o:d::oreach me,deled .pie[was sc::tto :.17c

old sa:::p]cioca.t:o::swore :isfk):iows: fh.::dfor veri(Icatio::of :::.::':'eat:>w:::.:t:s:._Jp
i:fie: :T: :::_io rl,

a) New invc::to:?,'plots

All o{d plo_sch:ssff:cdas dr:fur':bedw::reseat
A systematic sa:::pieo( the r:c.wph:)t.c_pk_:s to _,hcficld(or re:nca::,_t::r::::c::t:.og:.s:scssand

was selected for field::::::::::::::::::::::::::::Gro:.:::d v:.:rffy C:l:::f:::d_[;SSi_°lf.t:t[:_':::::::St i,::VC/f:tO;K_f.:,;)iS-
plots w" ,ere established, and :::cast.iresof turbar:cc :"cI_:wsto _uly cl:a::_ccw:a pkbt that
cu:rer:t class:flea::or: stich ::.s ta:-':d t:sc, [:::t:s[ (::.:::':bc dr::[:_.'ted.:.:_:a.c:"ia{.phot:)s_.:,:...1that._he

type, and ownership as well as siz_:_a::d c<_:-:di- STEMS growth p:ocess_._r ca:mot p, _._,.t,:.t.su::h
:ion of alltrees on tileplotwcrc recorded. a.s(.:a:.asttopi:ic :::orta.ii_.),,.c:.:t.t_1::.>,.:::,scc(l.llr:..t:.

These locations were me:rumor:ted for futurc st.a.::ds,and la:id:.:so(,h:is:gc,
re 1T:eas L: :'e I_ne n t:.

cs_.l::l_It.:,)::[)rc)(:cdt.:rc(o:"co:::p:.:ti:lg

b) Old i::ventor:yplots st.a:istics(re:::thissa:::[:_lir_g:,:cs,:-_.. 1_:_ W_.:,S:::O:'Lt

::::::::I::::::::::::i::::ha::ti:c:si::_plcD,vo-.p::i:s:::st:i...

"F::ese:)lotswc:e e.stablishcd,mo::t.:::::.._r:ted., ::ratio::[?rot:c(..It:_cused i::the :>:::st..l::I:_:.:ct,

and measured as part of the 1980 fi:dd inve::.- :}:is f?roced:._re yic:d::d two indcpc_-:dc:'::

tory. The procedures for these old plots were sa:::pk_s,or:c,comi::g f::"u_:t..hcaew photo

diffe::_.r:tffo:n those,for the.new plots. Old point_ ar:d th::other fro:::the old photo points
plots were classed as "undistu rb,ed" or 'Ziis- :.::at.are rc:::cas:._redor :::ode.led.Table J

t:.:rbed"i::the acrial photo phase oo:the sam- st::::::::a::::c:th.cdist:rlbi.:tio:-:of a::,g:(:>t_r:d

p:iF:g process, All disturbed plots a::d a or:c- plots fb: :he :":cw i::vc::to:"yde:sig_: by type o(

thi:-dsan:pro of the ur:distu:bcd plots wcrc ph?t.:

3'_,_
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Table J.--Dtstributton of groumt plots for the 1993 inventory of Michigan's forest cesoarces

Ground land Old plots Old plots New Dropped or Totat
use class remeasured updated plots denied access ptots

Timberland 4, ! 80 4,021 2,023 2 10,226
Reservedforestland 87 3 472 0 562
Otherforestland 46 1 16 1 64
Nonforest with trees 372 148 147 1 668
Nonforest without trees 1,997 3,254 1,160 1 6,412
Water 99 304 154 37 594
Other 0 0 0 58 58

Total 6,781 7,731 3,972 100 18,584

3. Area estimates

D.b.h. Scribner rule conversion factor
Area estimates were made using two-phase (inches) Softwoods Hardwoods
estimation methods. In this type of estima-
tion, a preliminary estimate of area by land 9.0-10.9 0.7830
use is made from the aerial photographs 11.0-12.9 0.8287 0.8317
(Phase I) and corrected by the plot measure- 13.0-14.9 0.8577 0.8611
ments (Phase 2). A complete description of 15.0-16.9 0.8784 0.8827
this estimation method is presented by 17.0-18.9 0.8945 0.8999
Loetsch and Hailer (1964). 19.0-20.9 0.9079 0.9132

21.0-22.9 0.9168 0.9239
4. Volume estimates 23.0-24.9 0.9240 0.9325

25.0-26.9 0.9299 0.9396
Estimates of volume per acre were made from 27.0-28.9 0.9321 0.9454

the trees measured or modeled on the lO-point 29.0+ 0.9357 0.9544
plots. Estimates of volume per acre were
multiplied by the area estimates to obtain 5. Growth and mortality estimates
estimates of total volume. Net cubic foot

volumes are based on a modification of the On remeasured plots, estimates of growth and
_ method presented by Hahn (1984) for use in mortality per acre come from the remeasured

the Lake States, For the Michigan inventory, diameters of trees and from observation of
the merchantable height equation presented in trees that died between inventories. Growth

Hahn (1984) was used in conjunction with reported as the average net annual growth
Stone's equation (see Appendix I in Hahn between the two inventories {1980 and 1993)

1984) to estimate gross volume. This estimate is computed from data on remeasured plots
was then corrected by species for variation in and modeled plots using methods presented
bark and cull volume to yield an estimate of by Van Deusen et aL (1986), Mortality is also
net volume, using the coefficients presented in average net annual tbr the remeasurement
Hahn (1984). period. On new pIots, estimates of growth and

mortality were obtMned by using STEMS to
The Forest Service reports all board tbot project the growth and mortality of trees for 1
volume in International 1/4-inch rule. In year. Growth and mortality estimates for old

Michigan, the Scribner log rule is commonly undisturbed plots that were updated were
used, Scribner log rule conversion factors derived in the same manner as remeasured
were derived front full tree measurements plots. The STEMS growth model was adjusted
taken throughout the Lake States (Michigan, by Survey Unit to meet local conditions, using
Wisconsin, and Minnesota) and an equation data from the undisturbed remeasurement

developed by Wiant and Castenaeda (1977). plots. As with volume, total growth and
The factors (multipliers) used to convert board mortality estimates were obtained by multiply-
foot International volumes to the Scribner rule ing the per acre estimates by area estimates.
are shown in the following tabulation: Current annual growth for 1992 was com-

puted by using the adjusted STEMS model to

34 .grow all current inventory plots for 1year.



6, Average annual removals es_hnates projection period. For the accelerated remov°

a.ls optiorl, we assumed the softwo_Ki growth
Average annual gro_\dng...stock and sawt]rnber rate would rise evenly from 3.28 percent in

C ¢

removals {1980 to t992) were estimated only 1992 to 3,44 percent ii_ 2023, and that the
from the remeasuced pk)ts; new plots and hardwood growth rate would rise from 3.02
STEMS-prqjected pt.ots were not used to perc.er_t ir_ 1992 to 3.18 percent in 2023.
estimate removals, These estimates are

obtained from trees measured in the last We assu:med rein.ovals _ates for the consister_t

survey and cut or other-,vise removed from the removals option would remain constant
t]mberlancl base, Because remeasureme_t throughout the period at the 1992 level {t. i I
plots make up about one..-half of the tot.al percent tbr softwoods, and 1.45 percent for
ground plots, average annual removals esti-, hardwoods). For the accebrated remora.Is

mates have greater sampling errors than optioa, we assumed that so{_wood removals
volume and growth estimates, rates wouk.1 tacrca.se evenly fl*om t. I I percent

in 1992 t.o 2.61 percent in 2023, and that. the

7. 30-year projection estimates hardwood removals rates would ri.se evenly
from t,45 percent in 1992 to 2.50 percent in

We made a consistent removals o p,tio_ projec.- 2023. The assumed removals rates a.,"xd
tion of Michigan's t:imber resource based on a growth rates were recorded in their proper
continuation of c'or_temporary timber removals cells.
rates, as well as an accelerated remorals

option projection based on an increase ir_. Because the total growing_stock volume ik.)r
<,c< 57" 'timber ha_a;csting in the State. We made 19.),3 was known {7.c 2,070 thousand cubic

separate projections forsoftwoods and hard- fl_et fbrsoftwoods, and I9,072.815 thousand.
woods, by using a spreadsheet technique, %r hardwoods), the total removals volume fi-_r
Columns in the spreadsheet included: 1c c <9.? 3 c o t _ld bc e s ti ma t eel by m,u Itt p lyi ng t h e

t(C_ c_9,)3 re?movals rate bv_ (.he 19,_3 total ......growing.-
a. Year {with rows from 1992 to 2023} ..stock volume. By dividir_g the total removals
b, Area of timberland volume ff)ri993 by the 19'93 area of' timber-
c. Total growing-stock volume land. an esthnate cot,_ld be made of the 1993
d, Growing-stock volume per acre removals per acre,
e, Volume of growing-stock growth per acre
f. Volume of growing-.stock removals per Similarly. the 1993 total voi,ume of growi.r_g-,

acre stock growth i_:)rboth softwoods and hard-
g, Total volume of growing,-stock growth woods could be estimated by rnultiptyinR the

, f2<h. Growing-stock growth rate (growth 1993 growth rate by the 19,)3 tot.a] growing.-.
volume as a percent of inventory vol- stock volume. By dividing the 199.3 total
ume) growth voturne by the 1993 area of timberland,

i. Total volume of growing-stock removals the 1993 growth per acre couki be estimated
j. Growing-stock removals rate:, and entered into the proper cell. 32_e 1993

growing ,,ostock invento_ 7 volume [x:tr acre couM
The first step was to assume the area of be csti:mated by dividing the 1993 total grow°
timberland for each of the 30 years in the ing,-stock volume by the 1993 area of timber -

projection period. For Michi_an. we assumed land.
that timberland area would decline from

18,616 thousand acres in 1993 to 18,226 When the last. cell in the spreadsheet row for
thousand in2023, an average decline of t993 was completed, we instructed the

0.0698 percent per year. This rate of decline spreadsheet applicat,ion to add the 1993
was assumed for both the low and high remov- growth per acre to 1993 tnver_tory volume per
ats option projections, The assumed area of acre. t,hen to subtract the t993 removals per
timberland for each year was recorded in the acre. and to enter the resulting number in the

[)roper ceil. ceil tot 1994 inventory volume per acre.. This
estimate, when multiplied by the i 994 area of

For the consistent removals option, we as- timberland, yielded the estimated {.oiaI iIw{.'I1,_
sumed the 1992 growth rate {3.28 percent tbr tory votume k)r 1994, The spreadsheet appli_
softwoods and 3.02 pe.rcent h)r hardwoods} cation fotiowed the same procedure for cacI_
would remain constant throughout the 30-year row, until estimates for all 30 years had bccl_

completed.
35
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Tree and Log Grades section of the lowest 16-foot hardwood tog was
used for grading. Hardwood sawtimber trees

Log grades and tree grades are based on the that did not meet minimum tree grade specifl-
classification of external characteristics as cations for grades 1 through 3 were assigned
indicators of quality, bog grades _md or tree grade 4 according to Forest Service standard
grades were taken on approximately one-third specifications for hardwood construction togs
of the sample plots in Michigan. All saw+timber described in "A guide to hardwood log grading"
softwood sample trees were graded for quality (Rast et al. 1973).
and assigned a butt log grade. All sawttmber

hardwood sample trees were graded for quality Red pine and jack pine sawtimber trees -were
and assigned a tree grade. The volume yield graded based on specifications described in
by log grade or tree grade for this sample was "Forest Service l_x)g Grades for Southern Pines"
used to distribute the volume of the ungraded {Campbell 1964). White pine and ather soK-
sample trees by species group, wood sawtimber trees were graded according

to specifications described by Ostrander and
Hardwood sawtimber trees were graded ac- Brisbin (1971}. For all softwoods, the first

cording to "Hardwood tree grades for factory merchantable 16-foot log, or shorter lengths
lumber" (Hanks 1976). The best 12-foot down to 12 feet, was used for grading.
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Hardwood Tree Grade for Factory Lumber a

Grade fac :or Tree grade 1 Tree _ra,de 2 Tree .grade 3
_du/tg zone {I_eet) Butt 16 Butt t6 Butt 16

Lengt!}_._(!.f..grad_}g/sectlon b (feet) Best 12 Best 12 Best 12
D,b.h., minimum(inches) 16c 13 11

................... _= ..... i i t ....

D.i.b., minimum at top of grading 13c 16 20 1 t d 12 8
section (inches)

Clear cuttings {on the 3 best laces) e
Length,_finimum("eet) 7 5 3 ;3 3 2
Number on t_me {n _mum) 2 2 3 Unlimited

Yield in face length [minimum) 5/6 ...... 4/6 3/6
Cult deduction (including cr_ook and

sweep,but excludingshake) 9 f 50
maximum within grading

section (_percent)

a Hanks (1976)

b Whenever a 14- or 16-foot section of the butt 16-thor log is better than the best 12-foot
section, the grade of the longer section wilt become the grade of the tree, "I2°_Islonger
section, when used, is the basis for detennining the grading factors such as diameter
and cull deduction.

c In basswood and ash, d.i.b, at top of grading section must be 12 inches and d.b.h, must
be 15 inches.

d Grade 2 trees can be t0 inches d.i.b, at top of grading section if they otherwise meet
surface requLrements for small grade l's.

e A clear cutting is a portion of a face free of defects, extending the width of the face. A
face is one-fourth of the surface of the grading section as divided lengthwise.

f Fifteen percent crook and sweep or 40 percent total cull deduction are permitted in grade
2 trees, if s_e and surface of grading section qualify as grade I..If rot shortens the
required clear cuttings to the extent of dropping the butt log to grade 2, do aot drop the
tree's grade to 3 unless the cull deduction tbr rot is greater than 40 percent..
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Forest Service St_dard Specifications for H_dwood

Construction Logs (tie and timber logs) a, b
Position in tree Butts and uppers
Minimum diameteri_""small end ..........................°8-i_-c_ --
Mihimum ien_th _thofit _im ..................................8fe-et .................

Clear cu/_n_s .................................................N.9._uirements
Sweep allowance One-fourth of the diameter at the small

end tbr each _th.
Sound surface defects:

Single knots Any number, if no one knot has an average
diameter above the callus in excess of one-third

of the log diameter at point of occurrence.

Whorled knots Any number, if the sum of knot diameters above
the callus does not exceed one-third of the log
diameter at point of occurrence.

Holes Any number, provided none has a diameter
over one-third of the log diameter at point of
occurrence and none extends more than 3

inches into included timber c.

Unsound surface defects: Same requirements as for sound defects if
they extend into included timber.

............................................................................................No limit fftheyd o not. .............................
a Rast et al. (1973).

b These specifications are minimum for the class. If, from a group of logs, factory logs are
selected first, thus leaving only nonfactory logs from which to select construction logs,
then the quality range of the construction logs so selected is limited, and the class may
be considered a grade. If selection for construction logs is given first priority, it may be
necessary to subdivide the class into grades.

c Included timber is always square, and dimension is judged from small end.
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Eastern White Pine Saw log Grade Specifications a

factor Log _rade I _ ....Lo_.,.,_rade 3 ...... Log grade4, ,
1, Minimum scaling

diameter {inches) l4b 6 6 6

2. Minimum log
length {feet) 10c ,8 8 8

3. Maximum weevil ................................................................................................

ir\)ury (number) None None ................2 injui-ies d No limit
4. Minimum face Two full _0 GOOD FAC__QUIRED .... InCit.ides all

requi_-ements length or Maximum diametcr of log knots logs not
four 50% e on three best I_lces: qualif_qng for

length good SOUND RED KNOTS No. 3 or better
t_ces (in not to exceed not to exceecl and having at
addition, log 1/6 scaling 1/3 scaling least l/3 of
knots on diameter and 3" cliameter arid their gross
balance of maximum 5" .t'nf:hKiInullt volurne in
faces shall OVERGROWN/DEAD/BLACK sou.rid wood
not exceed KX_IO'I'S suita ble for
size limit of not to exceed not to exceed manufacture

grade 1 / 12 scaling 1/6 scaling into standard
2 logs), diameter and diameter and lumber

1 1/ 2" m_¢_. 2 l/2" max,

5. Maximum sweep
or crook (%) 20 30 40 66 2/3

6. Maximum total

scaling 50 _ FK) 66 2/3
deducaon (%)

After the tentative grade is established from face examination, the grade will be reduced
whenever the following defects are evident:

7. Conks, punk knots, and pine borer damage on bark surf_ce, f
Degrade one grade if present on one face.
Degrade two grades if present on two faces.
D_de.._.t.hree grades !f preserlt on t.lKe,,e_.or.!!!.0reface,s. ......... .........

8. Log end .defects: red rot, ring shake, heavy stain, and pine borer damage outsicte the

heart center of log. f Consider log as having a total of 8 quarters (4 on each end} and
degrade as indicated.

Degrade one grade if present in 2 quarters of log ends.
Degrade two grades if present in 3 or 4 quarters of log ends.
Degrade three Krades if present m 5 or more quarters of log ends,.

a. Ostrander and Brisbin {197 t)
b. 12- and 13-inch togs with four full-length good faces are acceptable.
c. 8-foot logs with four full-length good faces are acceptable.
d. 8-foot Number 3 logs limited to one weevil ir_ju W.
e. Minimum 50% length good face must be at least 6 feet.
f. Factors 7 and 8 are not cumulative (total degrade based on more serious of the two).

No log is to be degraded below grade 4 if net scale is at least one-third of gross scale.
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Log Grades for Jack Pine and Red Pine a

Grade 1: Trees with three or four clear faces on the 16-foot grading section, b
Grade 2: Trees with one or two clear faces on the 16-foot grading section.
Grade 3: Trees with no clear faces on the 16-foot grading section,

After the tentative grade is established from above, the tree will be reduced one grade for
each of the following, except that no tree can be reduced below grade 3, provided the total
scaling deductions for sweep and/or rot do not exceed two-thirds of the gross scale of the
tree.

Sweep. Degrade any tentative grade 1 or 2 tree one grade if sweep in the lower 12
feet of grading sections amounts to 3 or more inches and equals or exceeds one-
fourth of the diameter at breast height.

Heart rot, Degrade any tentative grade 1 or 2 tree one grade if conk, punk knots,
massed hyphae, or other evidence of advanced heart rot is found anywhere on the
main tree stern.

a Cmnpbell (1964)

b A face is one-fourth of the circumference in width extending full length of the grading
section. Clear faces are those free of: knots measuring more than 1/2-inch in
diameter, overgrown knots of any size, and holes more than 1/4-inch in diameter.
Faces may be rotated to obtain the maximum number of clear on the grading section.

Log Grades for All Other Softwood Logs

Grade 1

1. Trees must be 16 inches in diameter or larger, grading section 12 feet in length or

longer, and with deduction for defect not over 30 percent of gross scale.

2. Trees must be at least 75 percent clear on each of three faces.

3, All knots outside clear cutting must be sound and not more than 2-1/2 inches in
size,

Grade 2

1, Trees must be 12 inches in diameter or,larger, grading section 12 feet in length or
longer, and with a net scale after deduction for defect of at least 50 percent of the
gross scale deducted for defect.

2. Trees must be at least 50 percent clear on each of three faces or 75 percent clear on
two faces.

Grade 3

1. Trees must be 6 inches in diameter or larger, grading section 12 feet in length or
longer, and with a net scale after deduction for defect of at least 50 percent of the
gross contents of the log.

No{ei Diameters are diameter inside bark (d'iN.) at small end of gi:adi_ig section.
Percent clear refers to percent clear in one continuous section.
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M[ETRIC EQEKVALENTS OF UNITS USED Shellbark hickory ................. Carya tactniosa
IN THIS REPORT Bitternut hicko_- ............... CaRla cord{forints

Mockernut hickory ............. Cax_ja tomentosa
t acre : 4,046.86 square meters or 0,405 Pignut hickory ............................ Canja gtabra

hectare. Hard maples 1

t,000 acres = 405 hectares. Black maple ................................ Acer nigp_,n
t cubic foot = 0.0283 cubic meter, Sugar maple .......................... Acer saccharttm
1 foot = 30.48 centimeters or 0.3048 meter. SoR maples 2
1 inch = 25,4 millimeters, 2.54 centimeters, or Red maple ................................... Acer rubrttm

0.0254 meter. Silver maple ......................... Acer saccharfzumt

1 pound = 0.454 kilograms. American beech t ................... Fagus grand!folfa
1 ton = 0,907 metric tons, Ashes

White ash _....................... Fraxfr_tts americana

TREE SPECIES GROUPS IN MICHIGAn4 Black ash:'. .............................. Frc_:tmas nfgra
(Little 198 t) Green ash t ................. [*_'CLv:irlt.tSpennsylvanica

Softwoods Balsam poplar 2 ................. Popuhts bcdsaaT_{yera
Eastern white pine ....................... [_rtu_s strobtts Aspens 2
Red pine ..................................... t_rtus resirmsa Bigtooth aspen ............ Popuhts grandfde.r_tata
Jack pine ................................ F_nus bankstana Quaking aspen ................. Popa_us tr_muloides
_Vhite spruce ................................ Ptcea gtauca Eastern cottonwood =' .̀........... Poptdta deItoides
Black spruce .............................. I:_cea rnariarla American basswood_ .................. Titia cunericana

Balsam fir ............................... Abies batsamea Yellow-poplar p,................ Lirf_._&;ndror_ tttlip_e.ra
Eastern hemlock ................. Tsuga car_adensts Black walnut _................................. jtKJtctrls nigra
Tamarack ................................... L_trLx laric.iaa Black cherry 2 ........................... [_.mus serotina

Northern white-cedar . ......... Th_{]a c_.cideutatis Butternut 2 ................................ lugkms cinerea
Other softwoods: Sycamore 2 ...................... Pk_taruts occtdentalts

Eastern redcedar ........... Jur_!perus vtrgfnfar_a Elms
Norway spruce .............................. [_:cea ames AiltericaIl elm 2 ..................... UZmus americana

Engehnann spruce ............. Ptcea engetm,annit Siberian ehn 2 ........................... Uhmts pumfl.a
Austrian pine .............................. [:_tru.tsntgra Slippery elm z .............................. Ulmus r_bra
Scotch pine ............................ Prints sylvestrts Rock elm _ ................................. Uimus thon_sii
Ponderosa pine .................... Pirms poaderosa Birches
Blue spruce ............................ Picea pungens Yellow birch_ ................ Betuta alteghantensts

Douglas fir ................. Pseudotsuga menziesii River birch 2 ................................ Betula nfgra
Paper birch ;z ....................... Betula papy_fera

Hardwoods Hackberw 2 ........................... Cett&s occidental.is
Select white oaks a Black willow 2 ................................... SaSx nigra

White oak .................................. Quercus alba Black tupelo 2 ........................... Nt.jssa slflvattca
Bur oak .......................... Qt.terc_ts mcwmocarpa vat, sylvatica
Chinkapin oak ........... Quercus mueh_enberqii Other hardwoods
Swamp white oak ................... Quercus btcolor Boxelder_ .................................. A cver nequ.r_Mo

Other white oaks _ Sweet birch 2 ............................... Bet uta lenta

Chesmut oak ........................ Querct.a priru.a Black locust _ ................ Robinta pseudoacacia
Select red oak _ Red mulberry _ ........................... Morus rubra

No,_hern red oak .................... Querc._.ss rubm Honeylocust _ ................. Gieditsta tria_a.nthos
Other red oaks ._ Northern catalpa _ ............... Catalpa spectosa

Scarlet oak ........................... Quercas coccinea Ohio buckeye _ ...................... Aesctdu.s gtabra
Northern pin oak ........... Quercas eltfpsotdal_ Flowering dogwood _................. Corrutsflorgta
Pm oak ............................... Quercus palu.strts Sassafras _ ........................ Sassaffcas albidum
Black oak ............................ Qaercus uehtt#_a Noncommercial species

Hickories* Striped maple .................. Acer pensytvanicum
Shagbark hicko W ........................ Cawa ouata Mountain maple ...................... Acer sptcatum

This species or specg.::sgroup kt_coasfdered a hard _ _I?ii.sspec/es or species group is considered a soft
hardwood, wgh an auerage specific gravity greater hardwood, wRh an average specific graufty of tess
than or equal to 0.50. than 0.50.
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Ailanthus ........................ Ailanthus a/tissima poletimber trees, and the total volume of

American hornbeam ...... Carptrltts carottntana trees entering these classes through in-
Hawthorn .............................. Crataegus spp. growth, less volume losses resulting from

Osage-orange ..................... Mactura pomtfera natural causes. Average net annual growing
Apple ............................................ /Ida/us spp. stock is the average %r the years between
Eastern hophornbeam ........ Ostrya vtrginiana inventories (1980 to 1992 in this report).
Pincherry ...................... Pmnus pensylvanica
Wild plum .................................. Paulus spp. Average net annual growth of sawttmber.--
Chokecherry ...................... Prunus virginiana The mnnual change in the board foot volume
Peachleaf willow .............. Salix amygdalotdes of live sawttmber trees, and the total volume
Diamond willow ...................... Salix bebbtana of trees reaching sawtimber size, less volume
American mountain ash .... Sorbrrs americana losses resulting from natural causes, Aver-

age net annual growth of sawtimber is the
DEFINITION OF TERMS average for the years between inventories

(1980 to 1992 in this report).
Average annual mortality of growing

stock.--The average cubic foot volume of Basal _rea.--Tree area in square feet of the
sound wood in growing-stock trees that died cross section at breast height of a single tree.
in 1 year. Average annual mortality is the When the basal areas of all trees in a stand
average for the years between inventories are summed, the result is usually expressed
(1980 to 1.992 in this report), as square feet of basal area per acre.

Average annual mortality of sawtimber.--- Biomass.--The aboveground volume of all live
The average board foot volume of sound trees (including bark but excluding foliage)
wood in sawtimber trees that died in 1 year. reported in green tons {i.e., green weight).
Average annual mortality is the average for Biomass has four components:
the years between inventories (1980 to 1992 Bo/e._Biomass of a tree from 1 foot above
in this report), the ground to a 4-inch top outside bark.

Tops and limbs.--Total biomass of txee
Average annual removals from growing from a 1-foot stump minus the bole.

stock.--The average net growing-stock 1- to 5-inch trees._Total aboveground
volume in growing-stock trees removed biomass of a tree from 1 to 5 inches in
annually for roundwood forest products, in diameter at breast height.
addition to the volume of logging residues, Stump._Biomass of a tree 5 inches d.b.h.
and the volume of other removals. Average and larger from the ground to a height of 1
annual removals of growing stock are the foot.
average for the years between inventories
(1980 to 1992 in this report) and are based Commercial species._Tree species presently
on information obtained from remeasure- or prospectively suitable for industrial wood

ment plots (see Survey Procedures in Appen- products. (Note: Excludes species of typi-
dix). eally small size, poor form, or inferior quality

such as hophornbeam, Osage-orange, and

Average annual removals from sawtimber._ redbud.)
The average net board foot sawtimber vol-
ume of live saw-timber trees removed annu Cord.--One standard cord is 128 cubic feet of

"ally for roundwood forest products, in addi- stacked wood. including bark and air space.
tion to the volume of logging residues, and Cubic feet can be converted to solid wood
the volume of other removals. Average standard cords by dividing by 79.
annual removals of sawtimber are the aver-

age for the years between inventories (1980 Corporate._kands owned by a private corpo-
to 1992 in this report) and are based on ration not in the business of operating
information obtained from remeasurement primary wood-using plants.

plots (see Survey Procedures in Appendix).
County and municipal land.--Land owned by

Average net annual growth of growing counties and local public agencies or mu-
stock._The annual change in cubic foot nicipalities, or land leased to these govern-
volume of sound wood in live sawtimber and mental units for 50 years or more.
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Cropland..--l_md under cultivation within the single year (1992 in this report): they are
tast 24 months: including cropland hat- based on a survey of primary wood process,-
vested, crop failures, culkivated summer ing mills to determine removals for products
fallow, idle cropland used only for pasture, and on information fl-om remeasurement

orchards, and land in soil improvement plots (see Survey Procedures in AppendL_) to
crops, but excluding land cultivated in determine removals due to land use change.
developing improved pasture.

Diameter class.--A classification of trees
Cull.--Portions of a tree that are unusable {br based on diameter outside bark, measured

industrial wood products because of rot, at breast height 4.5 feet above the grotmd.
missing or dead material, fbr:m, or other (Note d.b.h, is the common abbreviation for

defect, diameter at. breast height.) Two-inch diam-
eter classes are commonly used in Forest

Ct_rent annual growth of growing stock.-- Inventory and Analysis, with the even inch
The annual change in volume of sound wood the approximate miclpoint for a class. For
in live sawtimber and poletimber u-ees and e×ample, the 6°inch class includes trees 5.0
the total volume of trees entering these through 6,9 inches d.b.h.
classes through ingrowth, less volume losses

resulting from natural causes, reported ibr a Diameter at breast height {d.b.h.)._The
single year (t992 in this report). Current outside bark diameter at 4.5 i_et (1.37 m)

growth is based on an estimate of the cur .° above the lbrest floor on the uphill side of
rent armual irmrement of each growing°stock the tree. For determining breast, height, the
tree in the inventory. Ibrest floor includes the duff layer that may

be present, but does not include unincorpo-
Current anmaal growth of sawttmber,--:Fhe rated woody debris that may rise above the

annual change in the volume of live sawtim- ground line.
ber trees, and the total volume of trees

reaching sawtimber size, less volume losses Farm.--Any place ti_orn which $1,000 or more
resulting from natural causes, reported for a of agricultural products were produced and
single year (1992 in this report). Current sold during the year,

growth is based on an estimate of the cur-
rent annual increment of each growing- Farmer-owned land,_,.{See individual private
stock tree in the inventory, land,)

Current annual removals from growing Forest industry la_rld,_l_md owned by com-
stock._The current net growing-.stock panles or individuals operating primary

volume in growing-stock trees removed wood-using plants,
annually for roundwood forest products, in
addition to the volume of logging residues, Forest land.--Land at least 16.7 percent
and the volume of other removals. Current stocked by forest trees of any size, or for-

annual removals of growing stock are re- merly having had such tree cover, and not
ported for a single year {1992 m this report); currently developed Ik:_rnonforest use. {Note:
they are based on a survey of primary wood Stocking is measured by comparing specified
processing mills to determine removals for standards with basal area and/or number of
products and on information from remea- trees, age or size, and spacing.) The minb
surement plots (see Survey Procedures m mum area tbr classification of forest land is 1
Appendix) to determine removals due to land acre. Roadside, streamside, and shelterbelt
use change, strips of timber must have a crown width of

at least 120 teet to qualify as forest land.

Current annual removals from sawtimber._ Unimproved roads and trails, streams, or
The current net board loot sawtimber volume other bodies of water or clearings in forest

of live sawtlmber trees removed annually fbr areas shall be classed as forest if less tham
roundwood forest products, in addition to 120 feet wide. {See Tree, l.nmd. Timberland,
the volume of logging residues, and the Reser'¢ed forest hind, Other forest land,
volume of other removals. Current annual Stocking. and Water.)

removals of sawtimber are reported for a
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Forest type.---A classification of forest land Tamarack.--Forests In which swamp
based on the species forming a plurality of conifers comprise a plurality of the stocking,
live tree stocking. The associated species for with tamarack the most common° Species
each forest type are based on net volume of commonly associated with the tamarack
growing stock and all live biomass by species forest type in Michigan include northern
group. Major forest types in the State are: white-cedar, black spruce, balsam fir, and

paper birch.
Jack pine.--Forests in which jack pine Oak-htckory.--Forests in which northern

comprises a plurality of the stocking. Spe- red oak, white oak, bur oak, or hickories,
cies commonly associated with the jack pine singly or in combination, comprise a plurality
forest type in Michigan include red pine, of the stocking. Species commonly associ-
select red oaks, aspen, and eastern white ated with the oak-hickory forest type in
pine. Michigan include red maple, aspen, and

Red pine.--Forests in which red pine black cherry.
comprises a plurality of the stocking. Spe- Elm-ash-soft maple.--Forests in which
cies commonly associated with the red pine lowland elm, ash, red maple, silver maple,
forest type in Michigan include eastern white and cottonwood, singly or in combination,
pine, jack pine, and aspen, comprise a plurality of the stocking. Species

Eastern white pine._Forests in which commonly associated with the elm-ash-soK
eastern white pine comprises a plurality of maple forest type in Michigan include north-
the stoct_dng. Species commonly associated ern white-cedar, aspen, cottonwood, and
with the eastern white pine forest type in balsam fir.
Michigan include red pine, aspen, red maple, Maple-beech-birch._Forests in which sugar
paper birch, red oak, white spruce, and maple, yellow birch, American elm, and red
balsam fir. maple, singly or in combination, comprise a

Balsamfir._Forests in which balsam fir plurality of the stocking. Species commonly
and white spruce comprise a plurality of the associated with the maple-beech-birch forest

stocking, with balsam fir the most common, type in Michigan include basswood, eastern
Species commonly associated with the bal- hemlock, green and white ash, aspen, black
sam fir _brest type in Michigan include white cherry, and select red oaks.
spruce, aspen, northern white-cedar, paper Aspen._Forests in which quaking aspen or
birch, red maple, black spruce, and eastern bigtooth aspen, singly or in combination,
white pine. comprise a plurality of the stocking. Species

White spruce._Forests in which white commonly associated with the aspen forest
spruce _d balsam fir comprise a plurality of type in Michigan include red maple, paper
the stocking, with white spruce the most birch, balsam fir, and select red oaks.
common. Species commonly associated with Paper birch._Forests in which paper birch
the white spruce forest type in Michigan comprises a plurality of the stocking. Spe-
include aspen, paper birch, balsam fir, cies commonly associated with the paper
eastern white pine, red maple, and northern birch forest type in Michigan include aspen,
white-cedar, red maple, balsam fir, northern white-cedar,

Black spmce._Forests in which swamp sugar maple, and balsam poplar.
conifers comprise a plurality of the stocking, Balsam poplar._Forests in which balsam
with black spruce the most common. Spe- poplar comprises a plurality of the stocking.
cies commonly associated with the black Species commonly associated with the bal-
spruce forest type in Michigan include tama- sam poplar forest type in Michigan include
rack, balsam fir, eastern white pine, northern balsam fir, aspen, northern white-cedar,
white-cedar, aspen, jack pine, and paper paper birch, black ash, and white spruce.
birch.

Northern white-cedar._Forests in which Growing-stock tree._A live tree of commer-

swamp conifers comprise a plurality of the cial species that meets specified standards of
stocking, with northern white-cedar the most size, quality, and merchantability. (Note:
common. Species commonly associated with Excludes rough, rotten, and dead trees.)
the northern white-cedar forest type in
Michigan include balsam fir, paper birch, Growing-stock volmne._Net volume in cubic
black spruce, red maple, and aspen, feet of growing-stock trees 5.0 inches d.b.h.

and over, from 1 foot above the ground to a
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minimum 4.0-inch top diameter outside bark Iklmrsh..-_Nonforest land t_hat characteristically
of the central stern or to the point where the supports low, generally herbaceous or
central stern breaks int,o limbs, shrubby vegetatiorl, arid that is intermit-

terltty covered with water.
Hard hardwoods._Hardwood species vdth an

average specific gravity greater than 0.50 Merehantable._Refers to a pulpwood or saw-
such as oaks, hard maple, hickories, and Iog section that meets pulpwood or saw-log
ash specihcattons, respectively.

Hardwoods._Dicotyledonous trees, usually Miscellaneous Federal land.---Federal land
broad-leaved and deciduous. [See Soft other than Natiorlal Forest and land admin-

hardwoods and Hard hardwoods,,) istered by the Bureau of I._md Management
or Bureau of Indian Aft_drs.

Improved pastttre. 4x_nd currendy improved
%r grazing by cultivating, seeding, irrigating. Miscellaneous private land._{See Individual
or clearing trees or brush and less than t6.7 private land,)
percent stocked with trees,

National Forest lmad.----Federat land that has

Indian land._Larld held in trust by the United been legally designated as National Forest or
States for tribes or individual [ndiarls. purchase uriits, and other land administered

by the USDA Forest Service.
Individual private land.--Privately owaed

land not owned by %rest industsy. This Net voluJ_e,_.Gross volume less deductions
class includes the formerly used Farmer and for rot, sweep, or other defect affecting use

Miscellaneous private classes, for timber products.

Industrial wood.--All roundwood products Noncommercial species.---Tree s t;x:cies of

except residential fuelwood, typically small size, poor form, or inferior
quality that normally do not develop into

Land.-- (a) Bureau of the CeTzsus, D_T land trees suitable for industsial woc_ products.
arid land temporarily or partly covered by
water such as marshes, swamps, and river No_:fforest land.--Land that has never sup-

flood plains {omitting tidal fiats below mearl ported forests, and land formerly forested
high tide); streams, sloughs, estuaries, and where use fbr timber management is pre-
canals less than one-eighth of a statute mile eluded by developmeat tbr other uses. (Note:
wide; and lakes, reservoirs, arid ponds tess Includes areas used tbr crops, improved
than 40 acres iri area. pa,sture, residential areas, city parks, ira-

(b) Forest inuentonj and Anatys_s. The same ,proved roads of any width and adjoining
as the Bureau of the Census._ except mini- clearings, powerline clearings of any width,
murn width of streams, etc., is 120 f?_et and and 1- to 40-acre areas of water classified by
minimum size of lakes, etc., is 1 acre, the Bureau of the Census as land.) If inter-

mingled in forest areas, unimproved roads

Live trees._Growing-stock, rough, and rotten and nonforest strips must be more than 120
trees 1.0 .inch d.b.h, and larger, li:et wide and more than t acre in area to

qualify as nonforest land.

Log grade._A log classification based on Nor_forest land w_thout trees,_Nonforest
external characteristics as indicators of land with no live trees present,

quality or value. Log grade was assigned to No_/bcest land with trees.--Nonforest land
a sample of softwood sawtimber trees with one or more trees per acre at least 5
throughout the State during the 1993 inven- inches d.b.h.
tory. Also see Tree grade. (See Appendix for
specific grading factors used.} Nonstoeked lmad.--Timberlmnd less than 16.7

percent stocked with all live trees.

Logging residue._The unused portions of cut
trees, plus unused trees killed by logging. Other forest land._Forest land not capable of

producing 20 cubit: feet per acre per year of
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industrial wood crops under natural condi- Plant byproduets.--Ptant residues used for
tions and not associated with urban or rural products such as mulch, pulp chips, and

devetopment. Many of these sites contain fuelwoocl,
tree species that are not currently utilized for
indusk_ial wood production or trees of poor Plalatation,--An artificially re%rested area
form, small size. or inferior quality that are sufficiently productive to qualify as timber-
unfit for most industrial products. Unpro- land. The planted species is not necessarily
ductivity may be the result of adverse site predominant, Christmas tree plantations,
conditions such as sterile soil, dry climate, which are considered reserved %rest land,
poor drainage, high elevation, and rockiness, are not included.
This land is not withdrawn from timber
utilization. Plant residues.--Wood and bark materials

generated at manufacturing plants during

Other removals.--Growing-stock trees re- production of other products.
moved but not utilized for products, or trees
left standing but "removed" Kom the timber- Poletimber staxld,_{See Stand-size class,,)
land classification by land use chtu_ge.
Examples are removals from cultural opera- Poletimber tree.--A live tree of commercial
tions such as timber stand improvement species at least 5.0 inches d.b.h., but
work arid land clearing, and the standing smaller than sawtimber size.
volume on land classified originally as
timberland but later designated as reserved Potential productivity elass.--A classifica-
from timber harvesting (such as a newly tion of forest land in terms of inherent
established State park), capacity to grow crops of industrial wood.

The class identifies the potential growth in

Ownership size class,_The amount of tim- merchantable cubic feet/acre/year at culmi-
berland owned by one owner, regardless of nation of mean _mnual increment of fully
the number of parcels, stocked natural stands.

Pasture._I_nd presently used for grazing or Reserved forest land._Forest land withdrawn
under cultivation to develop grazing, from timber utilization through statute,

administrative regulation, designation, or

Physiographic class._A measure of soil and exclusive use for Christmas tree production,
water conditions that affect tree growth on a as indicated by annual shearing.

site. The physiographic classes are:
Xeric sites.-_-Very dry soils where excessive Rotten tree._Live trees of commercial species

drainage seriously limits both growth and that do not contain at least one !2-foot saw
species occurrence. Example: sandy-jack log or two saw logs 8 feet or longer, now or
pine plains, prospectively, and/or do not meet regional

Xeronuesic sites._Moderately dry soils specifications for freedom from defect prima-
where excessive drainage limits growth and rily because of rot; that is, when more than
species occmwence to some extent. Ex- 50 percent of the cull volume in a tree is
ample: dry oak ridge, rotten.

Mestc sites,_Deep, well-drained soils,
Growth and species occurrence are limited Rough tJree,_{a) Live trees of commercial
only by climate. Example: well-drained species that do not contain at least one
terraces of loamy soil. merchantable 12-foot saw log or two saw

Hydromesic sites._Moderately wet soils logs 8 feet or longer, now or prospectively,
where insufficient drainage or inKequent amd/or do not meet regional specifications

flooding limits growth and species occur- for freedom from defect primarily because of
fence to some extent. Example: moderately roughness or poor |brm, and (b) all live trees
drained bottomland hardwood sites, of noncommercial species.

Hydric sites,_Very wet sites where excess
water seriously limits both growth and Roundwood products._Logs, bolts, or other
species occurrence, Example: frequently round sections {including chips from round-
flooded river bottoms and black spruce wood) cut from trees for industrial or con-

swamps, sumer uses. (Note: Includes saw logs,
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veneer logs. and bolts: cooperage logs and Short-tog (rot_gh tree),-.-A sawtlmber-si,ze tree
bolts: pulpwood: fuelwooct: pilings: poles; of commercial species that contains at least
posts: hewn ties: mine timbers; and various one merchantable 8,- to 1 I-foot saw log but
other round, split° or hewn products.) _]ot a 12-,foot saw log,

Salvable dead tree..--A standir_g or down dead Shrub..._.-A woody, pcret_,nia], plant dif_k:ring
tree considered merchantable b.y regional ff'mn a peremdal l_crb in its persistent and
standards, woody stein{s) and less definitely tYom a tree

in its lowcr stature aacl,/or the general
Sapli.ng.---A live tree 1.0 to 5.0 inches d.b.h, absence of a weI1--defi_wd main stem. For

this report, shrt.,_bs were separated somewhat
Sapling-seedling sta.nd.--(See Stand-size arbiaarily into tatt and low shK_bs as fol-

class.) lows:
Tall shrubs.---Norrnatly taller than 1,6 to

Saw log,_A tog meetirtg minimum standards 3,2 i_eet.
of diameter, length, and dei%ct, hncluding ,_,x)tushrttbs,--_Nora_ally shorter than 1.6 to
logs at least S _k_etlong, sound and straight 3.2 i_cet. (Woody perennial vines, such as
and with a minmmm diameter outside [)ark grape, were inch.lcied with low shrubs.)
(d,o,b,,) for softwoods of" 7,0 inches {9,0
inches for hardwoods) or other combir_ations Shrub and tree seedling biomass.,---Thc total
of size and detk_ct specified by regional aboveground weight, of trees less thar_ 1,0
standards, inch in diameter and all shrubs.

Sawdog portton,.--rf'hat: pact of the bole of Site :index.-,-An expression of tbrest site
sawtimber trees between the stump and the. quality based on the height of a free-growing

saw-log top, dominant or codominant tree of a represen-
tative species in, the fbrest, type at age 50,

Saw-log top.-_Fhe point on the bole of saw,,.
timber trees above which a saw log carmot Soft hardwoods,---Hardwood species with an

be produced. The rrliniR_um saw-log top is average specific gravity less than 0,50, such
7.0 inches d.o.b, for softwoods and 9.0 as cottonwood, red maple, basswood, and
inches d, o,b. for hardwood s. willow,

Sawtimber st.and.--{See Stand-size class.] Softwoods,-....4;oniKrous trees, usually ever-
green, having needles or scale°like leaves,

Sa_rtlmber tree.--A live tree of commercial

species containi:ng at least a 12-foot saw log Stand.o_A group of trees on a min:imum of 1
or two noncontiguous saw logs 8, %et or acre of tbrest land that is stocked by forest
longer, and meeting regional specifications trees of any size,
tbr tYeedom fi-om defect. Softwoods must be
at least 9,0 inches d.b.h. Hardwoods must Stand-age elass.--,i classification based on
be at least 11.0 inches d.b.h, age of the main stand, Main s_,and reR_rs to

trees of the dominant threat type, and stand-
Sawtimber volu,me,-_Net volume of the saw- size (:lass.

log portion of live sawtimber in board Ket,
international 1/4-inch rule {unless specified Stand-size elass,.--A classification of stocked
ott_epwlse), from stump to a F,rlinimtlm 7.0 {see Stocking) %rest land based on the size
inches top d,o,b, fbr softwoods and a mini- class of live trees on the area; that is, saw-
mum 9,0 inches top d,o.b, fbr hardwoocls, timber, poletimber, or seedlings and sap-

Iings,

Seedling,---A live tree less than l..0 inch d,b.h, f_,twtfmb_,_r startds,_-Star_ds with half or
that is expected to survive, Only sofbwood more of live tree stockirtg i,rl sawtimber or
seedlings more than 6 inches tail and hard,- poletimber trees, and with sawtimber stock-
wood seedlings more than 1%ot t_ll are ing at least equal to poleUmber stocking.
counted,
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Polctimb<!,r stands,.--°Stands with half or Timberland.-_Forest land that is producing,

more of live tree st.ocking in poletimber and/ or is capable of producing, more than 20
or sawtimber trees, and with poletimber cubic feet per acre per year of industnal

s_ocking exceeding that of sawtimber, wood crops under natural conditions, that is
S(g_fo_g-s_:udlmg stands.--Stands with not withdrawn from timber utilization, and

more than. half of the, live tree stocking in that is not associated with urban or rural

sa_,plings aad/or seedlings, development, Currently inaccessible and
inoperable areas are included. (Timberland

State Iand:-q__md owned by the State of was formerly called commercial forest land.)

Michigan or leased to it. %r 50 years or more.
Tree._A woody plant usually having one or

StecktrLg-._s[]u:_ degree of occupancy of land more perennial stems, a more or less deft-

by live _.rees. measured by basal area and/or nitely formed crown of"foliage, and a height
the number of trees in a stand by size or age of at least 12 feet at maturity.

and spacing, compared to the basal area
a_ld/or nmnbcr of trees required to lully Tree biomass.--The total aboveground weight

mili T_ the grov:th potential of the land: that {including the bark but excluding the foliage)
is. _.he stockh_g standard. A stocking per- of all trees from 1 to 5 inches in d.b.h., and
cent of I00 _ndicates full utilization of the the total aboveground weight {including the

site at_d is eqt,tvalent to 80 square feet of bark but excluding the foliage) from a t-foot
basal area per acre in trees 5.0 inches d.b.h, stump for trees more thazl 5 inches in
and larger. I_ a stand of trees less than 5 diameter.
inches d.b.h., a stocking percent of 100
wouki indicate that the present number of Tree grade._A classification of the lower 16
trees is sufficient to produce 80 square feet feet of the bole of stmlding trees based on
of basal area per acre when the trees reach 5 external characteristics as indicators of the
inches d.b.h, quality and quantigy of lumber that could be

produced from the tree. Tree grade was

Stands are gro,.iped into the fotlowmg stocking assigned to a sample of hardwood sawtimber
classes: trees during the 1993 inventory. Also see

!
Ocerst(x'kud stan ds._-._oStands in which Log grade. (See Appendix for specific grading

atocking of live trees is 133.0 percent or factors used.)

F_.,ggysa×rkcd stands.--StabIris m which Tree size class._A classification of trees
stocking of live trees is fl'om 100.0 to 132.9 based on diameter at breast height, includ-
perce__t, ing sawtimber trees, poletimber trees, sap-

M_:dtarn saxrked smnds.--_Stands in which lings, and seedlings.
stocking of live trees is from 60.0 to 99.9
percent, Upper stem portlon._That part of the bole of

Po<)rly .sa×rked stands..--Stands in which sawtimber trees above the saw-log top to a
sl.ocking of live trees is from 16.7 to 59.9 minimum top diameter of 4.0 inches d.o.b.
percenL or to the point where the central stem breaks

No_tstock_:'d arcas.-_Fimberland on which into limbs.

stocking of live trees is less than 16.7 per-
cent. Urban and other areas._Areas within the

legal boundaries of cities and towns; subur-
Timber products output.--All timber prod- ban areas developed for residential, indus-

_e.ts cut fiom roundwood and byproducts of trial, or recreational purposes; school yards;
wooci mamd_cturing plants. Roundwood cemeteries; roads; railroads; airports;

products include logs. bolts, or other round beaches; powerlines and other rights-of-way;
sections cut _om growing-stock trees, cull or other nonforest land not included in any
trees, salvable dead trees, trees on nonforest other specified land use class.

land., noncommercial species, sapling-size
trees, an(1 Iimbwood. Byproducts from Urban forest l_d._Land that would other-
primary manut;_tcturing plants include slabs, wise meet the criteria for timberland, but
{:dging. trimmings, miscuts, sawdust, shav- that is in an urban-suburban area sur-

rags, veneer cores and clippings, and screen- rounded by commercial, industrial, or
ings of pulpmills that are used as pulpwood
chips or other products.
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residential development and _ot likely to be Chappelle, D,E.: P,edersen, L.D. 1991. Eeo-
managed lbr the production of i.ndustrial .nor'ate contributtans of Michigan's forests;
wood products o_-_a cor_tinuing basis.. Wood Progress during the 1980's and future
removed would be for lartd clearing, fuel-- prospects. Res. Rep, 514. East Lansing, MI:
wood, or esthetic purposes. Such fbrest land Michigan State Univet'sity, Agricultural
may be associated with industrial, commer- Experiment Station. 17 p.
cial, residenaal subdivisio_t, industr'ial

pzu-ks, golf course perimeters, a.irpoa bufKr Fi.ndell, V.E.: Pfki_kt.r,R.E.; Horn, A.G.: Tubbs,
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Table 1. -- Area of land by Forest Survey Unit, county, and major land-use class, Michigan, 1993

(In thousand acres)

Total ' Forest land

Forest Survey land Total Reserved Other Other2

Unit,an d county _ area ......................!o_r_estT!mbe.r_an_ forest__iand forest land land
Eastern Upper Peninsula

Alger 587.5 531.6 471.4 53.6 6.6 55.9
Chippew_ 999.1 749.0 707.7 27.1 14.2 250.1
Delta 748.9 602.2 595.5 1.5 5.2 146.7
Lute 578.0 472.7 463.4 3.2 6.1 105.3
Mackinac 653.8 555.4 522.2 26.1 7.1 98.4
Menominee 667.9 524.6 523.3 1.3 - 143.3
Schoolcraft 754.0 540.5 525.4 8.1 7.0 213.5

Total 4,989.2 3,976.0 3,808.9 120.9 46.2 1,013.2

Western Upper Peninsula
Baraga 578.7 508.3 486.7 1g.3 2.3 70.4
Dickinson 490.5 398.2 398.2 - 92.3

Gogebic 705.2 635.3 608.4 26.9 - 69.9
Houghton 647.5 540.4 528.9 9.9 1.6 107.1
Iron 746.6 662.3 658.0 4.3 84.3
Keweenaw 346.4 312.1 198.5 112.3 1.3 34.3

Marquette 1,165.6 1,027.4 1,005.1 14.3 8.0 138.2

Ontonagon 839.4 752.5 705.6 46.9 86.9
Total 5,519.9 4,836.5 4,589.4 229.6 17.5 683.4

Northern Lower Peninsula
Alcona 431.7 333.0 321.9 9.0 2.1 98.7

Alpena 367.5 236.2 233.0 3.2 131.3
Antdm 305.2 189.7 189.7 115.5
Arenac 234.8 121.1 121.1 113.7

i_ Bay 284.3 44.2 43.3 0.9 240.1
Benzie 205.7 146.6 136.9 9.7 59.1
Charlevoix 266.8 172.2 170.4 1.8 94.6

Cheboygan 458.0 350.3 339.6 9.8 0.9 107.7
Clare 362.8 245.5 245.5 117.3
Crawford 357.2 308.1 290.0 18.1 49.1
Emmet 299.5 208.1 197.6 8.2 2.3 91.4
Gladwin 324.4 186.9 186.9 - 137.5
Grand Traverse 297.7 175.8 170.9 2.7 2.2 121.9
Iosco 351.5 244.4 242.6 - 1.8 107.1
Isabella 367.6 101.6 101.6 - 266.0
Kalkaska 359.1 271.1 267.4 3.7 88.0
Lake 363.3 315.2 315.2 - 48.1
Leelanau 223.0 126.9 88.4 38.5 96.1
Manistee 348.1 253.3 249.1 4.2 94.8
Mason 316.9 172.7 157.0 12.9 2.8 144.2
Mecosta 355.7 163.4 163.4 - 192.3

Midland 333.6 175.6 175.6 - 158.0
Missaukee 362.7 237.9 229.3 6.9 1.7 124.8

Montmorency 350.5 293.8 293.6 0.2 56.7
Newaygo 539.2 331.5 330.4 1.1 207.7
Oceana 345.9 186.9 182.0 4.9 159.0

Ogemaw 361.2 229.1 228.5 0.6 132.1
Osceola 362.3 185.6 185.6 - 176.7
Oscoda 361.6 317.2 307.9 9.3 44.4

Otsego 329.3 239.6 239.6 - 89.7
Presque Isle 422.4 311.4 298.8 1.6 11.0 111.0
Roscommon 333.7 258.0 254.8 1.5 1.7 75.7

Wexford 362.0 281.7 259.3 22.4 - 80.3
Total 11,345.2 7,414.6 7,216.9 171.2 26.5 3,930.6

(Table I continued on next page)
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(Table 1 continued)

Total' Forest land

Forest Survey land Total Reserved Other Other _
_.Un!!_,andcoun!y ................................area forest ,,Timbe,,dand forest land forest land land_
Southern Lower Peninsula

Allegan 529.6 179.9 178,4 1.5 - 349.7
Barry 355.9 111.2 111,2 - 244.7
Berrien 365.5 68.3 67.0 1.3 - 297.2
Branch 324.9 54.4 54.4 - 270.5

Calhoun 453.7 111.0 110.6 0.4 - 342.7
Cass 315.0 76.9 76.9 - 238.1
Clinton 365.7 55.4 53.8 1.6 - 310.3
Eaton 369.0 82.1 82.1 - 286.9
Genesee 409.4 64.9 64.9 344.5
Gratiot 364.9 49.2 49.2 315.7
Hillsdale 383.3 74.1 74.1 309.2
Huron 535.4 66.2 64.5 1.7 469.2

Ingham 357.9 62.0 62.0 - 295.9
Ionia 366.9 74.6 74.6 - 292.3
Jackson 452.3 82.3 82.3 - 370.0
Kalamazoo 359.6 79.0 75.0 4.0 280.6
Kent 548.0 155.5 155.5 - 392.5

Lapeer 418.8 110.3 109.4 0.9 308.5
Lenawee 480.4 55.2 55.2 - 425.2

Livingston 363.8 100.0 94.1 5.9 263.8
Macomb 307.5 61.4 60.6 0.8 246.1
Monroe 352.7 37.9 37.9 - 314.8
Montcalm 453.2 133.0 133.0 - 320.2

Muskegon 325.9 162.2 159.9 2.3 163.7
Oakland 558.5 137.4 111.2 26.2 421.1
Ottawa 362.1 79.1 79.1 - 283.0

Saginaw 517.7 98.9 98.9 - 418.8
St. Clair 463.6 79.7 78.3 1.4 383.9

St. Joseph 322.4 65.6 65.6 - 256.8
Sanilac 616.9 79.9 79.9 - 537.0

Shiawassee 344.9 50.2 50.2 - 294.7
Tuscola 520.1 115.5 115.5 - 404.6
Van Buren 391.0 122.3 122.3 - 268.7
Washtenaw 454.4 82.2 82.2 - 372.2

Wayne 393.0 35.9 30.9 5.0 357.1
Total ...... !4,503.9 3,053.7 3,000.7 53.0 - ........11,450.2

All counties 36,358.2 ..... 19;280.8 18,615.9 5"/4.7 90.2 ,17,,07,7.4,,,, , ,,,,,,,

1From U. S. Bureau of the Census, 1990.
Includes 183.5 thousand acres of water according to FIA standards of area classification,

but defined by the Bureau of the Census as land.
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Table 2. -- Area of timberland by Forest Survey Unit, county, and ownership class, Michigan, 1993

(In thousand acres)

, ,,,............... ,,, ......... ,.....................

Forest Survey ' All National Other ..................... C-()un_and ..............................................F0res_s'_ ..................................................
Unit and county ,, ownerships forest federal State ,municipal Indian ind,ustr7 Individu_
Eastern Upper Peninsula

Alger 471.4 105.3 4.0 81.3 33.6 90.8 156.4
Chippewa 707.7 210.4 0.9 155.8 1.1 1.3 57.4 227.9 52.9
Delta 595.5 218.9 1.5 61.7 4.9 68.4 220.0 20.1
Luce 463.4 215.4 84.0 115.6 48.4
Mackinac 522.2 123.6 165.1 1.7 20.6 166.6 44.6
Menominee 523.3 72.6 2.3 6.9 118.1 303.8 19.6
Schoolcraft 525.4 105.7 14.1 185.3 2.7 40.3 117.2 60.1

Total 3,808.9 763.9 20.5 937.2 12.7 8.2 422.4 1,241.9 402.1
Western Upper Peninsula

Baraga 486.7 33.7 10.1 57.9 1.3 6.4 252.4 101.0 23.9
Dickinson 398.2 1.6 195.9 4.0 38.6 123.3 34.8

Gogebic 608.4 267.1 2.7 57.7 123.7 91.0 66.2
Houghton 528.9 141.5 40.3 5.8 89.6 150.1 101.6
Iron 658.0 169.0 73.8 3.1 95.9 162.8 153.4
Keweenaw 198.5 1.3 1.2 160.3 19.7 16.0

Marquette 1,005.1 5.0 1.4 224.5 14.2 171.4 295.4 293.2

Ontonagon 705.6 247.1 _2.7 20.4 3.9 153.8 133.4 144.3
Total 4,589.4 863.4 17.1 616.7 90.0 6.4 1,085.7 1,076.7 833.4

Northern Lower Peninsula
Alcona 321.9 101.8 2.1 6.6 164.3 47.1

Alpena 233.0 36.8 2.4 156.0 37.8
Antrim 189.7 51.1 6.4 121.7 10.5
Arenac 121.1 34.3 1.8 81.5 3.5

Bay 43.3 - - 43.3
Benzie 136.9 66.5 62.4 8.0
Chadevoix 170.4 62.3 92.5 15.6

Cheboygan 339.6 - 168.2 154.1 17.3
Clare 245.5 4.1 53.3 158.1 30.0
Crawford 290.0 35.9 2.1 151.9 95.8 4.3
Emmet 197.6 - 75.1 4.9 108.1 9.5
Gladwin 186.9 75.4 4.4 104.0 3.1
Grand Traverse 170.9 70.6 4.4 89.3 6.6
Iosco 242.6 107.8 - 15.2 98.7 20.9
Isabella 101.6 - 3.2 93.9 4.5
Kalkaska 267.4 - 144.1 105.6 17.7
Lake 315.2 111.9 1.7 63.5 - 125.0 13.1
Leelanau 88.4 - 5.9 - 77.2 5.3
Manistee 249.1 82.1 15.0 10.7 110.9 30.4
Mason 157.0 47.8 7.0 3.4 5.6 85.4 7.8
Mecosta 163.4 20.7 7.1 129.8 5.8
Midland 175.6 47.0 1.6 0.6 119.3 7.1
Missaukee 229.3 106.6 - 99.6 23.1

Montmorency 293.6 148.1 123.9 21.6
Newaygo 330.4 107.0 4.0 2.3 - - 208.5 8.6
Oceana 182.0 52.7 1.8 2.3 - - 111.2 14.0

Ogemaw 228.5 20.1 65.9 5.1 - 118.9 18.5
Osceola 185.6 20.9 1.7 - 149.4 13.6
Oscoda 307.9 141.2 42.4 - - 77.1 47.2

Otsego 239.6 1.9 82.2 130.1 25.4
Presque Isle 298.8 2.2 66.0 1.2 - 183.9 45.5
Roscommon 254.8 168.3 1.7 52.8 32.0
Wexford 259.3 92.6 .60.9 94.5 11.3

Total 71216.9 900.9 12.0 1,936.3 68.0 6.2 3,726.8 566.7
.................... (Table 2 continued on next page)

54



(Table 2 continued)

,_..... ,,,,,, ,, ,,,,,, r .....

ForestSurvey All National _Other County and Forest

Unit and county__., ownerships forest ...... federal State municipal, Indian industry Individual Corpora!e
Southern Lower Peninsula

Allegan 178.4 55.8 114.6 8.0
Barry 111.2 19.8 91.4 -
Berrien 67.0 2.7 9.6 49.3 5.4
Branch 54.4 3.0 51.4
Calhoun 110.6 103.0 7.6
Cass 76.9 68.8 8.1
Clinton 53.8 2.6 43.8 7.4
Eaton 82.1 53.2 28.9
Genesee 64.9 - 3.7 61.2

Gratiot 49.2 - 7.3 41.9
Hillsdale 74.1 74.1
Huron 64.5 9.7 2.8 52.0

Ingham 62.0 3.6 54.7 3.7
Ionia 74.6 4.0 3.8 66.8
Jackson 82.3 13.1 2.6 58.5 8.1
Kalamazoo 75.0 6.2 5.8 63.0
Kent 155.5 1.5 145.7 8.3

Lapeer 109.4 15.8 2.9 80.3 10.4
Lenawee 55.2 53.0 2.2

Uvingston 94.1 5.6 - 70.9 17.6
Macomb 60.6 2.4 9.0 19.7 29.5
Monroe 37.9 1.5 30.1 6.3
Montcalm 133.0 1.8 18.5 5.9 96.5 10.3

Muskegon 159.9 12.4 8.8 21.8 101.4 15.5
Oakland 111.2 - - 79.2 32.0
Ottawa 79.1 5.1 65.0 9.0

Saginaw 98.9 9.6 - 89.3 -
St. Clair 78.3 11.0 51.1 16.2

St.Joseph 65.6 4.6 61.0
Sanilac 79.9 2.9 68.3 8.7
Shiawassee 50.2 47.2 3.0
Tuscota 115.5 21.2 94.3
Van Buren 122.3 1.1 117.9 3.3
Washtenaw 82.2 12.4 3.5 59.5 6.8

Wayne 30.9 2.4 25.0 3.5
Total 3,000.7 14.2 238.0 85.6 - 2,403.1 259.8

_AI!counties ........ ' , 18,615.9 ..... 2 542.4 ...... 49.6 3i728;2 256.3 14.6 .....1 514.3 ..... 8,448.5 2,062.0
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Table 4. -- Area of timberland by Forest SurveyUnit, county,
and stand-size class, Michigan, 1993

(In thousand acres)

Stand-size class

ForestSurvey All Sapling-
.Unit and county stands Sawtimber Poletimber seed lin_l Nonstocked
Eastern Upper Peninsula

Alger 471.4 260.6 116.4 92.3 2.1
Chippewa 707.7 288.5 184.3 234.9
Delta 595.5 197.6 204.0 193.9
Luce 463.4 265.8 101.1 93.8 2.7
Mackinac 522.2 189.6 186.6 143.6 2.4
Menominee 523.3 120.3 201.5 200.4 1.1
Schoolcraft 525.4 231.0 136.1 158.3 -

Total 3,808.9 1,553.4 1,130.0 1,117.2 8.3
Westem Upper Peninsula

Baraga 486.7 310.5 80.6 95.6 -
Dickinsor, 398.2 151.2 155.4 91.6 -
Gogebic 608.4 299.1 223.2 84.4 1.7
Houghton 528.9 292.7 154.7 81.5 -
Iron 658.0 291.0 180.8 186.2 -
Keweenaw 198.5 124.6 43.2 30.7 -
Marquette 1,005.1 458.6 264.6 276.9 5.0
Ontonagon 705.6 346.9 191.0 167.7 -
Total 4,589.4 2,274.6 1,293.5 1,014.6........ 6.7

Nortliem Lower Peninsula '
Alcona 321.9 173.5 113.3 34.7 0.4
Alpena 233.0 77.5 91.7 62.1 1.7
Antrim 189.7 74.9 79.8 35.0 -
Arenac 121.1 39.9 29.9 51.3

Bay 43.3 12.6 11.1 19.6
Benzie 136.9 67.4 38.5 31.0 -
Charlevoix 170.4 106.7 57.5 6.2 -

Cheboygan 339.6 128.1 109.7 101.8 -
Clare 245.5 116.7 64.1 64.7
Crawford 290.0 102.6 113.7 73.7
Emmet 197.6 83.7 83.9 30.0
Gladwin 186.9 66.7 60.7 59.5
Grand Traverse 170.9 81.8 68.7 20.4
Iosco 242.6 110.4 85.6 46.6
Isabella 101.6 48.5 26.4 26.7
Kalkaska 267.4 99.7 106.2 59.0 2.5
Lake 315.2 151.1 95.5 68.6
Leelanau 88.4 56.3 22.3 9.8
Manistee 249.1 100.6 89.8 58.7
Mason 157.0 88.9 42.9 25.2
Mecosta 163.4 59.9 51.7 51.8
Midland 175.6 82.2 39.7 53.7
Missaukee 229.3 86.4 75.5 67.4
Montmorency 293.6 107.2 85.9 96.6 3.9
Newaygo 330.4 202.3 93.2 34.9
Oceana 182.0 91.3 40.9 49.0 0.8
Ogemaw 228.5 73.1 95.7 59.7
Osceola 185.6 65.0 57.6 60.8 2.2
Oscoda 307.9 105.3 79.7 120.8 2.1
Otsego 239.6 86.8 109.1 41.6 2.1
Presque Isle 298.8 98.9 122.6 76.1 1.2
Roscommon 254.8 120.1 72.3 62.4
Wexford 259.3 86.7 139.5 33.1

Total ............ 7,216.9 3,052.8..... 2,454.7 1,692.5 16.9
(Table 4 continued on next page)
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(Table 4 continued)

................................... Stand-size class

ForestSurvey All Sapling-
Unit and c0unty stands Sawtimber Poletimber seedlin_l Nonstocked
Southern Lower Peninsula

Allegan 178.4 111.7 35.4 31.3 -
Barry 111.2 67.3 15.4 28.5 -
Berrien 67.0 61.2 4.0 1.8 -
Branch 54.4 30.4 11.5 12.5 -
Calhoun 110.6 67.8 30.8 12.0 -
Cass 76.9 50.7 22.2 4.0 -
Clinton 53.8 22.8 10.4 20.6 -
Eaton 82.1 48.5 33.6
Genesee 64.9 27.2 8.1 29.6
Gratiot 49.2 29.3 5.5 14.4
Hillsdale 74.1 39.3 21.8 13.0
Huron 64.5 37.4 15.3 11.8
Ingham 62.0 43.1 7.9 11.0
Ionia 74.6 38.4 36.2 -
Jackson 82.3 66.0 8.0 8.3
Kalamazoo 75.0 42.7 18.3 14.0
Kent 155.5 83.7 34.7 37.1
Lapeer 109.4 51.6 21.9 35.9
Lenawee 55.2 33.2 13.3 8.7 -
Livingston 94.1 84.3 4.6 5.2 -
Macomb 60.6 19.1 19.1 22.4 -
Monroe 37.9 27.2 9.7 1.0 -
Montcalm 133.0 83.2 32.3 17.5 -
Muskegon 159.9 86.0 39.6 27.7 6.6
Oakland 111.2 52.8 27.3 31.1 -
Ottawa 79.1 50.7 19.0 9.4 -
Saginaw 98.9 31.8 38.1 29.0 -
St. Clair 78.3 46.4 15.2 16.7 -
St. Joseph 65.6 48.2 9.2 8.2 -
Sanilac 79.9 19.1 19.9 40.9 -
Shiawassee 50.2 36.2 5.4 8.6 -
Tuscola 115.5 34.0 36.4 45.1 -
Van Buren 122.3 73.9 18.4 30.0 -
Washtenaw 82.2 60.0 6.7 15.5 -

Wayne 30.9 18.9 7.9 4.1 -
Total 3,000.7 1,724.1 663.1 606.9 6.6

All counties 18,615.9 8,604.9 5,541.3 4,431.2 38.5
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Table 5. -- Area of timberland by Forest Survey Unit, county,
and potential productivity class, Michigan, 1993

(In thousand acres)

eoten!ialproductivityclass lcubic feet of c_rowthper_acre per ear)
Forest Survey All

Unit and county classes 165+ 120-164 85-119 50-84 20- 49
Eastern Upper Peninsula

Alger 471.4 - 13.5 72.5 208.0 177.4
Chippewa 707.7 - 12.1 95.9 225.9 373.8
Delta 595.5 - 19.4 96.4 237.9 241.8
Luce 463.4 - 3.9 38.8 161.0 259.7
Mackinac 522.2 1.8 13.1 81.6 203.7 222.0
Menominee 523.3 2.4 31.0 86.9 196.5 206.5
Schoolcraft 525.4 15.9 44.2 199.6 265.7
Total 3,808.9 4.2 108.9 516.3 1,432.6 1,746.9

Westem Upper Peninsula
Baraga 486.7 1.2 8.8 65.9 215.6 195.2
Dickinson 398.2 2.2 17.8 95.0 180.2 103.0

Gogebic 608.4 1.2 43.8 103.6 262.4 197.4
Houghton 528.9 23.3 105.4 295.3 104.9
Iron 658.0 1.1 38.3 130.8 330.7 157.1
Keweenaw 198.5 1.2 12.9 53.4 131.0

Marquette 1,005.1 1.3 29.9 122.7 402.9 448.3
Ontonagon 705.6 1.8 23.7 159.1 367.9 153.1

I Total 4,589.4 8.8 186.8 795.4 2,108.4 1,490.0

Northern Lower Peninsula
Alcona 321.9 4.3 26.3 92.6 137.2 61.5

Alpena 233.0 2.3 10.0 63.9 70.4 86.4
Antdm 189.7 2.1 4.2 56.6 80.1 46.7
Arenac 121.1 1.8 5.0 44.1 48.7 21.5

Bay 43.3 2.7 - 20.8 14.2 5.6
Benzie 136.9 3.3 15.1 23.8 51.8 42.9
Charlevoix 170.4 3.9 49.8 77.4 39.3

Cheboygan 339.6 9.1 78.5 144.4 107.6
Clara 245.5 2.1 16.4 81.2 86.9 58.9
Crawford 290.0 4.3 29.7 106.9 149.1
Emmet 197.6 2.3 5.0 49.4 97.8 43.1
Gladwin 186.9 1.8 17.2 58.7 91.5 17.7
Grand Traverse t 70.9 2.7 30.1 69.3 68.8
Iosco 242.6 4.7 57.0 77.9 103.0
Isabella 101.6 17.0 44.5 29.9 10.2
Kalkaska 267.4 7.9 70.0 99.6 89.9
Lake 315.2 25.2 75.4 114.7 99.9
Leelanau 88.4 1.1 9.6 12.4 36.5 28.8
Manistee 249.1 6.9 59.8 119.5 62.9
Mason 157.0 14.3 35.9 72.2 34.6
Mecosta 163.4 1.9 11.9 56.4 72.9 20.3
Midland 175.6 4.1 49.5 93.4 28.6
Missaukee 229.3 22.5 68.3 77.3 61.2

Montmorency 293.6 5.2 55.6 154.2 78.6
Newaygo 330.4 0.9 18.2 82.0 162.8 66.5
Oceana 182.0 12.7 40.5 88.7 40.1

Ogemaw 228.5 1.8 8.4 59.4 76.0 82.9
Osceola 185.6 19.3 68.5 75.2 22.6
Oscoda 307.9 11.1 50.9 130.7 115.2

Otsego 239.6 4.4 4.1 60.0 125.1 46.0
Presque Isle 298.8 2.2 29.2 107.7 159.7
Roscommon 254.8 1.7 3.5 53.8 107.9 87.9
Wexford 259.3 0.5 11.8 82.6 99.3 65.1

Total 7,216.9 35.0 339.8 1,790.9 2,998.1 2,053.1
(Table 5 continued on next page)
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(Table 5 continued)

Poten_alproductivityclass (cubic feet of growth per acre per ]fear)
Forest Suwey All

Unit and county_ classes 165+ 120-164 85-119 50-84 20-49
Southern Lower Peninsula

Allegan 178.4 7.9 5.9 59.2 86.1 19.3
Barry 111.2 7.8 8.3 50.7 34.1 10.3
Berrlen 67.0 6.9 6.7 38.4 15.0
Branch 54.4 6.1 29.3 19.0
Calhoun 110.6 3.8 7.5 60.7 38.6
Cass 76.9 4.3 9.1 37.7 20.8 5.0
Clinton 53.8 - 25.7 17.1 11.0
Eaton 82.1 3.6 11.0 42.7 24.8
Genesee 64.9 3.7 37.7 18.5 5.0
Gratiot 49.2 - 29.4 15.9 3.9
Hilisdale 74.1 12.9 31.4 24.4 5.4
Huron 64.5 8.6 17.3 27.0 11.6
Ingham 62.0 3.6 7.2 40.2 9.3 1.7
Ionia 74.6 3.8 15.5 19.1 36.2 -
Jackson 82.3 5.4 8.0 35.2 23.9 9.6
Kalamazoo 75.0 5.9 9.6 25.9 23.8 9.8
Kent 155.5 5.1 14.0 53.1 61.8 21.5

Lapeer 109.4 - 9.7 47.7 37.7 14.3
Lenawee 55.2 4.4 2.2 24.6 24.0 -

Livingston 94.1 54.8 36.3 3.0
Macomb 60.6 3.9 22.9 30.0 3.8
Monroe 37.9 32.5 3.9 1.5
Montcalm 133.0 9.4 48.1 49.7 25.8

Muskegon 159.9 3.4 42.1 70.7 43.7
Oakland 111.2 5.6 39.9 43.4 22.3
Ottawa 79.1 8.0 19.5 42.4 9.2

Saginaw 98.9 - 23.8 71.8 3.3
St, Clair 78.3 4.8 47.8 25.7

St. Joseph 65.6 9.2 4.7 27.9 17.4 6.4
Sanilac 79.9 40.4 39.5
Shiawassee 50.2 2.8 33.7 13.7
Tuscola 115.5 2.6 43.1 63,7 6.1
Van Buren 122,3 11.2 44.8 61.7 4.6
Washtenaw 82.2 38.2 3g.6 4.4

Wayne 30.9 2.3 19.6 3.5 5.5
Total 3,000.7 74.3 202.1 1_285.1 1,171.0 268.2

All c0untles 18_615.9 122.3 837.6 4t387.7 7t710.1 5#58.2
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Table 6. -- Area of timberlandby ForestSurveyUnit,county,
andstockingclassof growing-stocktrees', Michigan,1993

(in thousandacres)

Stockin alass of growin -stock trees
Forest Survey All Poody Moderately Fuily Over-
Unit and county classes Nonstocked= stocked stocked stocked stocked
Eastam Upper Peninsula

Alger 471.4 3.3 4.1 61.9 220.4 181.7
Chippewa 707.7 27.0 120.4 270.1 290.2
Delta 595.5 27.3 102.7 216.8 248.7
Luce 463.4 2.7 23.1 123.2 226.6 87.8
Mackinac 522.2 3.5 16.5 69.6 203.3 229.3
Menominee 523.3 3.8 14.0 91.3 234.2 180.0
Schoolcraft 525.4 1.2 23.7 93.8 206.7 200.0

Total 3,808.9 1,4.5.............135.7 662.9 1,578.1 1,417.7
WesternUpperPeninsula....

Baraga 486.7 12.6 50.3 215.4 208.4
Dickinson 398.2 11.7 78.9 192.5 115.1

Gogebic 608.4 1.7 17.1 163.1 272.5 154.0
Houghton 528.9 12.1 29.8 112.1 231.1 143.8
Iron 658.0 1.8 25.9 104.2 311.5 214.6
Keweenaw 198.5 5.4 29.8 94.0 69.3

Marquette 1,005.1 6.4 30.5 104.0 408.9 455.3

l Ontonagon 705.6 18.4 98.0 250.6 338.6Tota,! 4,589.4 22.0....... 15!.4 ............740.4 1,976.5 1,699.1
Northem Lower Peninsula

t Alcona 321.9 0.4 13.1 72.2 164.3 71.9
Alpena 233.0 4.0 7.3 46.1 121.4 54,2

Antrim 189.7 13.9 33.8 91.1 50,9Arenac 121.1 6.7 39.0 51.0 24.4

Bay 43.3 15.2 18.2 9.9
Benzie 136.9 22.2 24.4 46.9 43.4
Chadevoix 170.4 2.1 8.3 10.2 80.9 68,9
Cheboygan 339.6 6.0 19.5 92.0 158.8 63.3
Clare 245.5 20.4 61.0 128.0 36.1
Crawford 290.0 4.0 15.0 102.9 122.1 46.0
Emmet 197.6 2.0 3.4 33.6 98.0 60.6
Gladwin 186.9 21.0 60.0 92.1 13.8
Grand Traverse 170.9 1,4 12.4 40.7 76.8 39.6
Iosco 242.6 2.5 24.8 54.9 105.6 54.8
Isabella 101.6 9.6 29.3 44.4 18.3
Kalkaska 267.4 3.6 32.6 57.6 116.9 56.7
Lake 315.2 7.6 58.7 170.7 78.2
Leelanau 88.4 6.0 9.9 41.9 30.6
Manistee 249.1 3.4 23.4 47.1 109.1 66.1
Mason 157.0 13.4 30.4 68.5 44.7
Mecosta 163.4 0.5 14.5 41.6 83.6 23.2
Midland 175.6 7.3 32.3 113.4 22.6
Missaukee 229.3 6.2 57.8 109.6 55.7

Montmorency 293.6 3.9 24.2 75.1 128.2 62.2
Newaygo 330.4 17.2 62.4 158.3 92.5
Oceana 182.0 2.3 23.5 30.1 58.1 38.0

Ogemaw 228.5 - 27.5 48.4 102.0 50.6
Osceola 185.6 7.1 29.1 29.9 80.6 38.9
Oscoda 307.9 2.1 25.9 70.8 164.6 44.5

Otsego 239.6 2.1 12.0 60.2 108.3 57.0
Presque Isle 298.8 1.2 14.2 56.2 154.4 72.8
Roscommon 254.8 - 5.3 41.3 138.8 69.4
Wexford 259.3 2.9 10.4 53.8 126.4 65.8

Total 7,216.9 51.5 497.9 1,578.9 3,463.0 1,625.6
(Table 6 continuedon nextpage)
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(Table 6 continued)

Stockin class of rowin -stock trees
Forest Survey All Poorly Moderately Fully Over-
Unitand count_ classes NonstockecF stocked stocked stocked stocked
Southern LowerPeninsula

AIlegan 178.4 18.6 33.0 87.2 39.6
Barry 111.2 9.8 27.8 52.2 21.4
Borden 67.0 14.1 32.5 20.4
Branch 54.4 1.9 16.1 30.3 6.1
Calhoun 110.6 10.8 32.0 52.7 15.1
Cass 78.9 4.3 28.7 31.0 12.9
Clinton 53.8 11.8 24.0 18.0
Eaton 82.1 35.3 13.7 22.0 11.1
Genesee 64.9 18.0 19.6 14.9 12.4
Gratiot 49.2 6.5 14.8 27.9
Hil_sdale 74.1 4.4 12.1 24.5 24.6 8.5
Huron 64.5 - 11.5 16.3 28.2 8.5

Ingham 62.0 6.8 22.7 32.5
ionia 74.6 4.0 15.2 51.5 3.9
Jackson 82.3 10.7 28.7 34.8 8.1
Kalamazoo 75.0 1.3 3.1 11.8 41.3 17.5
Kent 155.5 1.1 17.2 48.4 63.7 25.1
Lapeer 109.4 21.9 62.5 15.1 9.9
Lenawee 55.2 4.4 2.2 8.8 32.8 7.0

Livingston 94.1 14.0 25.2 40.9 14.0
Macomb 60.6 25.7 1.4 11.3 15.9 6.3
Monroe 37.9 1.5 12.5 16.4 7.5
Montcalm 133.0 13.1 46.6 49.4 23.9
Muskegon 159.9 6.6 5.6 22.2 97.5 28.0
Oakland 111.2 2.6 21.4 42.9 35.6 8.7
Ottawa 79.1 7.7 7.0 23.4 32.6 8.4
Saginaw 98.9 5.2 26.7 52.2 14.8
St. Clair 78.3 1.9 19.8 39.4 17.2

St. Joseph 65.6 2.7 5.4 23.6 21.5 12.4
Sanilac 79.9 24.4 33.5 16.2 5.8
Shiawassee 50.2 3.0 11.0 21.7 14.5
Tuscola 115.5 24.0 29.2 53.7 8.6
Van Buren 122.3 2.5 15.6 34.0 50.4 19.8
Washtenaw 82.2 5.2 12.3 24.1 30.1 10.5

Wayne 30.9 4.1 10.3 11.8 4.7
Total 3,000,7 67.2 363.4 859.0 1,,278.5 432.6

............All counties -:- 18,61519 - 155.2 1,148.4 3,841.2........ 8,296.1 5,175.0
This table is basedon the stocking percentof growing-stock trees,
rather than that of all live trees. For this table, to use the definition of
stocking found in the Appendix, replace the term "all live" by "growing-stock."

= Area of nonstocked in this table and in Table 8 differs from that in other tables in this
report because this table includes land stocked only with growing-stock trees,
rather than with all live trees.
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Table 9. -- Area of timberland by forest type group/local type and stand-size class,
Michigan, 1993

(In thousand acres)

Stand-size class

Forest type group/ All Sapling-
,,!ocaltype stands_, Sawtimber Poietimber ___ seedlin_ Nonstocked
White-red-jack pine

Jack pine 846.1 258.0 349.6 238.5 -
Redpine 897.2 430.7 344.0 122.5 -
Whitepine 233.8 173.8 30.5 29.5 -
Total 1,977.1 862.5 724.1 390.5 -

Spruce-fir
Balsam fir 563.1 177.3 158.2 227.6 -
White spruce 146.9 47.1 48.9 50.9 -
Black spruce 465.1 49.5 141.1 274.5 -
Northern white-cedar 1,349.4 594.8 582.2 172.4 -
Tamarack 148.9 31.5 40.2 77.2 -
Total 2,673.4 900.2 970.6 802.6 -

Oak-hickory
Oak-hickory ..... 1,981.8 1_230.0 457.1 294.7 -
Total 1,981.8 1,230.0 457.1 294.7 -

Elm-ash-cottonwood

Elm-ash-soft maple 11626.9 756.5 469.8 400.6 -
Total 1,626.9 756.5 469.8 400.6 -

Maple-beech-birch
Maple-beech-birch 7rl 61.3 3_848.4 1F979.2 1_333.7 -
Total 7,161.3 3,848.4 1,979.2 1,333.7 -

Aspen-birch
Aspen 2,675.7 85().7 720.6 1,104.4 -
Paper birch 291.5 90.4 166.8 34.3 -
Balsam poplar 189.7 66.2 53.1 70.4 -
Total 3,156.9 1,007.3 940.5 1,209.1 -

Nonstocked 38.5 - - 38.5
i i

All types 18,615.9 8,604.9 5,541.3 4,431,,12 38.5
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Table 19. -- Net volume of growing stock on timberland by forest type group/local type and
major species group, Michigan, 1993

(in thousand cubic feet)

............ Ma'or_s.Ipecies_rou

Forest type group/ All Other Soft Hard
Iocaltype ...... species Pine softwoods hardwoods hardwoods

Softwood type groups
White-red-jack pine

Jack pine 730,408 623,723 18,041 42,701 45,943
Red pine 1,612,009 1,426,478 25,610 85,803 74,118
White pine _ 398,749 280,006 35,312 ......5.3,264 30,167

Totat 2,741,166 2,330,207 78,963 181,768 150,228

Spruce-fir
Balsam fir 625,706 47,342 375,049 183,543 19,772

White spruce 164,440 14,875 100,129 46,271 3,165
Black sprL;ce 325,813 46,252 243,038 35,970 553
Northern white-cedar 2,029,869 65,894 1,610,870 315,756 37,349

Tamarack 97,986 ..... 3,349 86,410 7,688 539
Total 3,243,814 177,712 2,415,496 589,228 61,378

l

All softwood types 5,984,980 2,507,919 2,494,459 770,996 211,606

! Hardwood type groups
Oak-hickory

Oak-hickory 2,949_259 162_534 12,650 .....588_.994 2,185,081
Elm-ash-cottonwood

Elm-ash-soft maple 2t046t580 ... 32t702 240,246 1,422_..208 35.1,424

Maple-beech-birch
Maple-beech-birch 11_805_898 327_567 135r495 4_452r403 5_890,433

Aspen-birch
Aspen 3,165,070 146,286 334,189 2,412,676 271,91 9

Paper birch 479,231 24,225 94,496 327,802 32,708
Balsam poplar . 212r663 1_303 561902 151_289 3,169

Total 3,856,964 171,814 485,587 2,891,767 307,796

All hardwood types 20,658,701 '694,617 1,873,978 9,355,372 8,734,734
Nonstocked 1_204 1z052 45 107 -

AII forestt__es 26,644,885 3,203,588 4,368,482 10,126,475 8,94.6,340
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Table 20. -- Average net annual growth of growing stock and sawtimber on timberland by Forest Survey Unit, county,
and major species group, Michigan, 1980-1992

................... G_rowin__._st_ock....................... Sawtimber
Ma'or s ecies rouL,I(___ ,_..._U_ .................... Ma'or s ecies rou

Forest Survey All Other Soft Hard All Other Soft Hard
Unit and count., species Pine softwoods hardwoods hardwoods _ s_ecies Pine softwoods hardwoods hardwoods

(In thousand cubic feet) (In thousand board feet) '
Eastem Upper Peninsula

Alger 19,075 3,522 3,849 4,266 7,438 74,644 18,766 17,227 13,238 25,413
Chippewa 23,302 5,420 6,081 7,488 4,313 84,349 20,776 22,055 28,896 12,622
Delta 21,143 3,479 8,019 6,734 2,911 68,816 13,087 24,563 20,170 10,996
Luce 14,122 3,842 2,385 3,936 3,959 58,552 18,110 10,975 14,328 15,139
Mackinac 17,046 2,855 5,116 5,293 3,782 65,205 14,175 21,672 18,144 11,214
Menominee 19,560 1,623 7,374 6,394 4,169 53,636 7,120 18,908 1 5,124 12,484

Schoolcraft 17,,600 4,638 5_034 4_802 3_126 60w834 19,879 15,191 15,,220 10r544
Total 131,848 25,379 37,858 38,913 29,698 466,036 111,913 130 591 12_,.120 981412

'"WesternuPper Peninsula
Baraga 16,583 896 3,541 4,390 7,756 65,259 4,220 16,224 18,367 26,448
Dickinson 15,053 1,364 3,715 6,184 3,790 55,520 6,798 15,700 23,050 9,972
Gogebic 22,246 1,633 4,368 6,637 9,608 79,429 6,561 24,240 24,595 24,033
Houghton 21,061 1,616 3,637 6,624 9,184 80,839 8,949 18,569 24,336 28,985
iron 21,850 2,073 4,223 6,847 8,707 86,179 8,703 19,824 30,773 26,879
Keweenaw 5,746 640 1,379 1,617 2,110 23,321 3,438 6,294 5,706 7,883

Marquette 37,826 5,630 8,921 13,582 9,693 136,146 26,447 34,723 43,684 31,292Ontonagon 25,832 1_678 4r638 10_144 9f372 95_231 7_119 24_019 39_301 24F792

I .,..._.Tota! 166,,,197 !5,530 34.422 _,,025 60,229 621924 7,2,,,235 1,59,593 209,812 180,284
ii

(Table 20 continued on next page)
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(Table 20 continued)

Growi....._stock Sawtimber
..... Ma_orspecies_rou___ __roup

ForestSurvey All Other Soft Hard All Other Soft Hard

Unit and count_ species Pine softwoods hardw%)ds hardwoodss .._Le_cies Pine. softwoods .hardwood_shardwoods,,,
(In thousand cubic feet) (In thousand board feet) '

Northern Lower Peninsula

Alcona 13,059 2,887 1,091 5,070 4,011 53,502 9,024 3,962 21,857 18,659
Alpena 8,793 1,037 2,631 4,020 1,105 27,192 3,953 6,253 13,108 3,878
Antrim 10,413 963 748 4,389 4,313 31,438 2,868 3,106 14,892 10,572
Arenac 4,684 352 237 3,122 973 18,850 2,233 704 11,338 4,575
Bay 2,021 1,569 452 9,215 - 7,524 1,691
Benzie 7,783 2,332 371 2,332 2,748 24,978 5,966 818 8,461 9,733
Charlevoix 8,870 817 2,051 2,172 3,830 33,631 4,375 5,891 10,819 t2,546
Cheboygan 13,593 2,892 1,706 5,099 3,896 41,475 9,499 5,398 16,828 9,750
Clare 10,111 2,019 85 5,830 2,177 35,154 7,513 788 16,157 10,696
Crawford 8,700 2,936 357 2,252 3,155 32,323 13,963 1,432 5,628 11,300
Emmet 10,718 1,320 598 3,631 5,169 38,291 6,566 1,726 14,055 15,944
Gladwin 7,362 943 82 5,234 1,103 24,275 2,602 375 16,899 4,399
Grand Traverse 8,823 4,699 543 1,512 2,069 22,809 7,266 2,312 5,540 7,691
Iosco 8,836 3,185 990 3,302 1,359 36,899 14,426 3,173 13,765 5,535
Isabella 4,926 273 150 2,895 1,608 19,919 648 674 11,643 6,954
Kalkaska t2,977 5,590 694 3,172 3,521 34,863 11,767 3,176 10,415 9,505
Lake 13,529 4,932 564 3,032 5,001 52,344 17,764 1,670 11,055 21,855
Leelanau 5,718 1,499 295 1,121 2,803 19,701 4,315 1,014 3,213 11,159
Manistee 11,185 3,418 314 3,549 3,904 37,914 9,834 1,145 12,035 14,900
Mason 8,196 3,038 112 3,110 1,936 30,615 8,721 414 11,573 9,907
Mecosta 8,307 1,2,86 647 4,497 1,877 23,908 4,669 2,136 12,025 5,078
Midland 7,467 442 107 5,217 1,701 27,728 2,032 646 19,527 5,523
Missaukee 11,808 2,705 1,343 5,453 2,307 30,441 7,099 4,099 12,399 6,844
Montmorency 10,502 2,197 549 4,596 3,160 34,439 8,371 1,747 12,155 12,166
Newaygo 15,606 4,464 205 5,371 5,566 61,067 15,205 1,829 18,918 25,115
Oceana 7,810 1,622 411 3,183 2,594 26,458 6,230 1,515 7,744 10,969
Ogemaw 10,016 2,560 662 4,467 2,327 28,499 3,305 1,686 15,253 8,255
Osceola 7,635 1,263 579 3,746 2,047 24,409 3,787 2,884 9,463 8,275
Oscoda 10,442 4,280 659 2,846 2,657 36,290 14,044 1,293 8,807 12,146

: Otsego 11,390 2,348 959 3,270 4,813 33,205 6,438 1,937 10,815 14,015
Presque Isle 9,922 1,576 2,765 3,802 1,779 32,111 7,132 8,078 12,169 4,732
Roscommon 8,091 1,227 1,311 2,879 2,674 35,703 6,364 3,621 11,292 14,426

Wexford .... 15_053 6,458 1,067 3,606 3,922 41_732 16a391 3,291 9r815 12_235
Total 314,346 77,560 24,883 119,346 92_557- 1,061,378 244,370 78,793 397,187 341,028

(Table 20 continued on next page)
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(Table 20 continut_a)

Growin_lstock Sa._imber
Majorspecies_roup Maiorspecies _roup

Forest Survey All Other Soft Hard All Other Soft Hard
Unit and county species Pine softwoods hardwoods hardwoods , species Pine softwoods hardwoods hardw,oods

Onthousand cubic feet) (In thousand board feet) '
Southern Lower Peninsula

Allegan 9,057 812 34 3,591 4,620 34,946 4,188 110 12,872 17,776
Barry 5,860 340 245 2,381 2,894 23,728 1,759 791 6,963 14,215
Berrien 4,683 290 12 2,520 1,861 18,462 650 77 9,335 8,400
Branch 2,510 17 1 1,635 857 9,601 5 6,755 2,841
Calhoun 5,805 143 3,624 2,038 21,138 688 - 12,529 7,921
Cass 3,338 -10 10 1,577 1,761 12,779 251 57 5,715 6,756
Clinton 2,068 - - 1,433 635 7,152 - 6,020 1,132
Eaton 4,794 50 - 2,331 2,413 13,770 218 - 6,413 7,139
Genesee 2,658 1,259 1,399 9,071 - 3,338 5,733
Gratiot 2,511 134 1,229 1,148 10,065 359 5,097 4,609
Hillsdale 4,401 741 8 1,507 2,145 15,108 3,896 3,718 7,494
Huron 3,044 55 2,217 772 11,829 8,737 3,092
Ingham 3,152 52 53 1,690 1,357 11,567 116 374 5,636 5,441
Ionia 3,926 133 367 1,887 1,539 10,728 845 241 3,501 6,141
Jackson 3,737 152 36 1,372 2,177 14,500 434 3,852 10,214
Kalamazoo 4,130 606 86 2,078 1,360 12,033 2,633 254 5,934 3,212
Kent 7,561 678 51 2,936 3,896 27,008 3,286 8,703 15,019
Lapeer 5,922 971 588 2,716 1,647 18,811 2,449 1,019 8,906 6,437
Lenawee 2,840 22 1,505 1,313 9,498 22 4,121 5,355
Livingston 4,884 497 2,148 2,239 17,880 2,488 6,680 8,712
Macomb 1,968 92 1,106 770 5,096 115 2,776 2,205
Monroe 2,045 677 1,368 7,041 2,713 4,328
Montcalm 6,482 974 -15 2,780 2,743 23,282 4,649 513 7,731 10,389
Muskegon 6,874 1,666 102 2,133 2,973 27,224 6,835 880 6,902 12,607
Oakland 4,733 74 73 2,362 2,224 13,673 390 4,701 8,582
Ottawa 4,085 684 54 1,786 1,561 14,916 2,473 282 4,589 7,572
Saginaw 3,986 357 1,998 1,631 11,662 1,441 4,947 5,274
St. Clair 5,060 227 47 1,876 2,910 17,310 1,339 169 6,182 9,620
St. Joseph 3,227 70 254 1,428 1,475 11,785 261 395 4,163 6,966
Sanilac 3,037 138 58 1,971 870 7,495 212 480 3,610 3,193
Shiawassee 3,105 1,567 1,538 12,746 5,426 7,320
Tuscola 5,708 145 75 3,670 1,818 14,835 173 497 9,319 4,846
Van Buren 5,505 278 2,831 2,396 19,654 1,673 7,722 10,259
Washtenaw 3,321 53 1,210 2,058 12,832 315 3,516 9,001
Wayne 2,007 1,025 982 6,625 - 2,781 3,844

Total ,1_48,024 10,219 2,361 70,056 65,388 " 515,850 43,706 6,596 211,903 253,645
All Counties 760,415 128,688 99,524 284,340 247,863 2,665,188 472,224 375,573 944,022 873,369,,,

' International 1/4-inch rule.
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Table 21. - Average annual removals of growing stock and sawtimber on timberland
by Forest Survey Unit, county, and ,majorspecies group, Michigan, 1980-1992

, j,, , ,,,.,

Gm_ st_ - Sawtimber

_, M_r_ p_ ,, M_ ._'_
Forest Survey All Other Soft Hard All Other Soft Hard

un_andcourt. ,,, _ .... _,m _ ha,UWoo___ m_Spc_ Pineso_oo_hardwoodsharo_,oo=
(In thousand cubic feet) (In _ board feet) '

Eastern Upper Peninsula
Alger 10,019 1,980 1,741 1,689 4,609 36,516 5,937 6,639 4,159 19,781
Chippewa 8,902 1,050 3,975 2,337 1,540 20,263 2,802 7,697 3,764 6,000
Delta 8,762 1,143 3,134 3,842 643 20,938 1,586 9,836 7,547 1,969
Luce 7,353 330 1,523 1,906 3,594 27,663 1,463 4,726 4,413 17,061
Mackinac 6,551 1,776 1,480 2,213 1,082 13,280 3,940 3,075 2,950 3,315
Menominee 6,863 631 2,280 3,195 757 13,246 2,759 4,877 4,859 751

Schooicraft 6_512 1z385 1,827 2,494 806 18,079 4=736 4j591 6.602 2.150,
Total .......................... 54±962 ..... 8,295 15_960 17,676 130._._31 ..... 149L98_5 231223..- 41,44!_ 34,294 51,027

Western Upper Peninsula
Baraga 11,271 194 2,217 3,707 5.153 44,502 851 10,490 10,427 22,734
Dickinson 4,090 72 821 3,166 31 4,372 200 1,423 2,749 -

Gogebic 6,590 545 285 3,174 2,586 21,618 2,193 1,154 9,822 8,449
Houghton 7,690 429 1,108 2,709 3,444 26,578 1,027 4,188 6,331 15,032
Iron 15,248 1,404 3,573 7,474 2,797 47,918 7,593 10,225 19,678 10,422
Keweenaw 1,661 250 83 744 584 5,049 1,382 143 1,072 2,452
Marquette 23,905 3,717 5,467 9,052 5,669 77,512 16,597 18,332 21,057 21,526

Ontonagon __ 12L075 __ 86 ,645 68,691 ,,,4,,653 36.811 427 2,252 ..........16.236,,, 17,896,,
Total 82_530 6r697 14,199 3_6,717 24,917 _ 264,360 ......30,270 48_207 87,372 ...... 98,511,,,

Northern Lower Peninsula
AJcona 4,124 447 47 1,857 1,773 10,043 1,796 78 4,036 4,133
PJpena 4,654 65 521 3,563 505 9,889 368 1,723 7,118 680
AntrUm 2,044 584 1,460 5,505 1,304 4,201
Arenac 1,020 21 62 762 175 2,111 1,700 411
Bay 894 807 87 2,175 2,117 58
Benzie 3,081 19 19 1,792 1,251 9,520 4,814 4,706
Charlevoix 4,314 1,495 906 1,680 233 11,168 4,944 1,164 4,216 844

Cheboygan 2,970 212 230 2,186 342 4,892 854 512 3,045 481
Clara 3,117 308 50 2,661 98 9,145 1,271 7,450 424
Crawford 3,501 545 1,342 1,614 4,913 1,697 1,903 1,313
Emmet 3,997 1,319 108 1,437 1,133 11,135 4,404 500 4,164 2,067
Gladwin 2,932 30 - 2,645 57 7,816 48 7,509 259
Grand Traverse 1,034 327 - 359 346 2,153 466 1,687
Iosco 2,305 674 177 1,113 341 6,312 1,379 497 3,730 706
Isabella 389 42 245 102 742 226 85 431

Kalkaska 2,616 1,624 106 631 255 8,979 6,390 237 1,366 986
Lake 5,817 1,620 13 1,879 2,305 9,824 2,086 3,522 4,216
Leeaanau 1,172 192 136 311 533 4,367 1,042 320 942 2,063
Manistee 2,977 1,036 595 1,346 7,501 2,807 1,308 3.386
Mason 2,320 356 234 1,433 297 4,871 1,239 949 1,656 1,027
Mecosta 917 19 767 131 2,212 98 1,872 242
Midland 1,475 1,440 • 35 1,921 1,759 162
Missaukee 877 204 492 181 2,185 82 1,369 734

Montmorency 3,056 1,291 54 1,269 442 6,961 2,494 202 2,790 1,475
Newaygo 6,771 1,060 3,251 2,460 18,037 2,727 6.326 8,984
Oceana 2,507 308 18 1,140 1,041 8,046 768 94 3,263 3,921

Ogemaw 5,077 901 106 2,487 1,583 11,016 1,466 5,733 3,817
Osceola 4,026 240 3,605 181 9,077 8,634 443
Oscoda 4,811 2,850 128 835 998 9,008 4,353 160 1,692 2,803

Otsego 4,643 834 13 1,825 1,971 11,714 2,145 67 2,837 6,665
PresqueIsle 4,490 131 2,122 2.179 58 9.705 730 3,714 5,261
Roscommon 3,147 1,120 272 1,271 484 8,274 4,196 275 2,690 1,113
Wexford 41843 1=828 6 21261 748 8,525 21664 3=992 11869

Total 1011918 211057 5t389 50r904 24=,568 2391742 . _5_!__95(?.... 10,816 110,669 66,307
(Table 21 continued on next page)
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(Table 21 continued)

Growin stock Sawtimber

Ma" r s "es rou _ Ma'or s cies =rou
Forest Survey All Other Soft Hard All Other Soft Hard

Unit and count_, ................ species Pine softwoods hardwoods hardwoods species Pine softwoods hardwoods hardwoods
(In thousand cubic feet) (In thousand board feet) '

Southern Lower Peninsula

Allegan 2,377 1,482 323 572 9,598 6,547 1,265 1,786
Barry 2,061 71 226 1,764 8,761 393 579 7,789
Barden 258 258 1,318 1,318
Branch 306 306 812 812

Calhoun 537 478 59 1,912 t ,912
Cass 181 181 203 203
Clinton
Eaton 1,103 552 551 3,448 1,437 2,011
Genesee 410 141 269 1,575 513 1,062
Gratiot 1,164 772 392 5,230 3,721 1,509
Hiilsdale 67 32 35 181 181

Huron 58i 511 70 1,455 1,455
Ingham 1,161 650 511 4,474 2,231 2,243
Ionia 283 152 131 1,231 803 428
Jackson 627 55 572 3,116 277 2,839
Kalamazoo 238 238 1,107 1,107
Kent 1,520 235 1,285 5,033 203 4,830
Lapeer 988 592 396 2,811 1,899 912
Lenawee 245 83 162 1,152 401 751

Livingston 1,698 667 1,031 5,553 2,023 3,530
Macomb 293 293 994 994
Monroe 509 419 90 2,400 1,971 429
Montcalm 3,898 74 22 1,880 1,922 12,165 398 - 5,690 6,077

Muskegon 3,680 2,429 676 575 12,072 8,368 1,505 2,199
Oakland 532 239 293 1,741 581 1,160
Ottawa 2,243 430 30 570 1,213 7,620 1,108 79 2,102 4,331
Saginaw 563 329 234 506 506 -
St. Clair 476 50 426 1,953 214 1,739
St. Joseph 624 45 579 2,797 219 2,578
Sanilac

Shiawassee 2,120 575 1,545 9,248 2,479 6,769
Tuscola 2,063 - 1,110 953 5,259 1,977 3,282
Van Buren 487 228 259 2,057 768 1,289
Washtenaw 1,097 454 643 2,797 606 2,191

Wayne 516 - 142 374 1,855 541 1,314
Total 34,906 4,486 52 13_224 .17 144 ................122_,434 ,,, 16_814 79 41,205 64,3_3_

All counties ...... 274_316 40,;535 ...... 3,5;600 118;521 79,660 776;521 122_257, 100,543 "273;540 280,181
'lntemational 1/4-inch rule.
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Table 22. -- Average net annual growth and average annual removals of growing stock and sawtimber
on timberland by species group, Michigan, 1980-1992

Growing stock Sawtimber

Average net Average annual Average net Average annual
S_ecies _r0_uP annual growth removals annual growth removals

(In thousand cubic feet) (In thousand board feet) i
Softwoods

Jackpine 12,211 13,276 55,552 28,863
Red pine 78,310 15,980 242,699 43,445
Whitepine 32,518 10,283 157,432 48,878
White spruce 19,649 6,037 80,833 23,813
Black spruce 3,410 3,566 5,797 5,702
Balsam fir 12,484 9,284 46,338 18,380
Hemlock 12,256 4,426 70,789 21,981
Tamarack 4,481 288 16,116 827
Eastern redcedar 230 - 409 -
Northern white-ced 46,202 11,999 154,262 29,840
Other softwoods .... 6r461 996 17r570 1_071

Total softwoods 228,212 76,135 847,797 222,800
Hardwoods

Select white oak 18,733 6,002 82,414 17,442
Other white oak 25
Select red oak 44,236 17,249 209,222 56,421
Other red oak 10 180 3,806 44,620 13,332
Select hickory 1 965 324 7,286 1,032
Other hickory 1 691 464 6,708 2,058
Basswood 20084 5,903 88,004 21,742
Beech 13 694 5,660 54,064 23,163
Yellowbirch 4448 5,271 18,897 22,882
Hard maple 113 964 34,553 325,416 127,649
Softmaple 108225 25,883 313,574 60,633
Elm 7,415 2,614 11,101 5,249
Blackash 8,383 2,252 13,625 3,623
White & green ash 33,068 5,536 110,735 15,328
Sycamore 456 133 2,735 732
Cottonwood 5,224 1,209 24,403 5,459
Willow 773 264 3,906 700
Hackberry 173 - 301 -
Balsam poplar 6,181 3,054 21,811 9,112
Bigtooth aspen 40,817 26,186 162,687 62,897
Quaking aspen 57,148 34,166 207,715 76,560
Paperbirch 13,196 13,076 41,988 17,102
Tupelo 293 33 713 78
Blackcherry 14,445 3,523 44,469 8,546
Black walnut 1,758 76 6,549 387
Butternut 195 954 -

Yellow-poplar 1,332 225 6,036 1,107
Sassafras 2,191 528 4,451 373
Otherhardwoods 11910 191 31007 114
Total hardwoods 532,203 198,181 1,817,391 553,721

A!! sl:)ecies...... 760,415 274,316 2,665,188 776,521
_lnternational1/4-inch rule.
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Table 23. -- Average annual mortality of growing stock and sawtimber
on timberland by species group, Michigan, 1980-1992

Growing stock Sawtimber
.__Species_roup_ _ average annual mortality

(In thousand cubic feet) (In thousand board feet) '
Softwoods

Jack pine 11,201 23,515
Red pine 577 1,809
White pine 2,229 9,403
White spruce 5,302 20,782
Black spruce 7,841 12,537
Balsamfir 26,038 45,547
Hemlock 2,558 12,073
Tamarack 1,710 3,985
Eastern redcedar 1 8
Northern white-cedar 4,356 13,365
Other softwoods 432 112
Total softwoods 62,245 143,136

Hardwoods
Select white oak 984 3,168
Select red oak 6,664 13,412
Otherredoak 1,879 4,445
Selecthickory 444 1,376
Other hickory 290 799
Basswood 4,053 11,289
Beech 856 2,883
Yellowbirch 6,860 22,260
Hard maple 8,868 21,450
Soft maple 10,789 23,506
Elm 14,286 28,641
Black ash 3,188 4,549
White & green ash 2,832 5,729
Sycamore 26 44
Cottonwood 350 1,333
Willow 433 1,331
Hackberry 12 6
Balsam poplar 8,258 23,419
Bigtoothaspen 13,711 30,575
Quakingaspen 37,265 74,557
Paperbirch 11,119 14,699
Riverbirch 6 30
Tupelo 7 7
Blackcherry 2,221 1,834
Blackwalnut 182 740
Butternut 71 174
Yellow-poplar 63 146
Sassafras 370 409
Other hardwoods 161 41
Totalhardwoods 136,248 292,850

_-sp_eS" , 198,493, ,, 435,98_
qntemational 1/4-inch rule.
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Table 24, - Average net annual growth and average annual removals ofgrowing stock and
sawlimber on limbedand byownership class and major species group,

Michigan, 1980-1992

i , _ ............... X...'.J.._--.._._.L ,,,,,,

Avera_e net annual rowthof rowin _k

class species Pine softwoods hardwoods hardwoods
' ' (_n_-nd--_-_.__ ...........

National forest 92,66i 34,128 11,738 22,660 24,137
Otherfoderal 2,158 584 364 661 549
State 141,963 34,255 21,045 51,262 35,401
County and municipal 11,259 3,066 833 3,478 3,882
indian 476 100 219 157
Forest industry 52,122 2,538 12,754 14,230 22,600
Individual 379,665 44,959 41,127 161,911 131,668
Corporate 80,111 9,160 11,563 29,919 29,469

=_All ownerships ......760,415 128,688 99r524 284,340 247t863

Avera@eannual removals of growin stock.,,i,, , ,, ,19 H ...........

Major species _roup
All ' Other _ft ..........-Harcl-

Ownership.c,lass , species Pine softwoods hardwoods hardwoods

(In thousand cubic feet)
Nationat forest 40,376 11,662 6,909 13,776 8,029
Other federat 1,123 30 602 70 421
State 55,058 13,910 5,949 26,751 8,448
,Countyandmunicipal 4,090 1,268 75 1,982 765
Indian - - -

Forest industry 35,464 2,170 8,218 11,475 13,601
Individual 101,068 7,959 10,041 50,160 32,908
Corporate 37,137 3,536 3,806 14,307 15,488

All ownershis_, , 274,316 40,535 35,600 1,18_521 79,660

,, Avera@enet annual growth of sawtimber
Major species _troup

All Other Soft Hard ....
Ownersh!p class species Pine softwoods hardwoods hardwoods

(In thousand board feet) ' ..........
National forest 350,351 127,726 52,891 82,241 87,493
Other federal 8,146 2,044 1,617 2,417 2,068
State 479,807 132,922 76,167 158,312 112,406
Countyand municipal 39,930 9,517 3,848 12,635 13,930
Indian 1,605 306 601 698
Forest industry 184,360 11,089 54,246 48,708 70,317
Individual 1,303,738 153,992 134,221 534,819 480,706
Corporate ...........2979251 34,934 52,277 104,289 105,751

All ownerships 2,665,188 472,224 375_573 944,022 873t369
l International 1/4-inch rule.

Average annual removalsof sawtimber
Major species group

All Other Soft Hard

OwnershiP class species Pine softwoods hardwoods hardwoods
(in thousand board feet)

National forest 86,497 22,247 17,993 24,499 21,758
Otherfederal 3,991 167 1,958 286 1,580
State 119,293 41,006 14,861 45,980 17,446
County and municipal 10,044 3,095 284 5,101 1,564
Indian
Forest industry 126,529 10,684 28,430 29,424 57,991
Individual 306,054 30,043 22,883 135,014 118,114
Corporate 1249113 15_015 14,134 33r236 61,728

All ownerships 776,521 122,257 100,543 273,540 280 r181
"rlntemational 1/4-inch rule.
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Table 25. -- Average net annual growth and average annual removals of growing stock and sawt_mber
on timberland by forest type group/k)cal type and major species group, Michigan, 1980-1992.

Average net annual rowlhof rowi stock Averao__ann_al removals of rowin stock

Ma cies roup Ma' r s ies rou
Forest type group/ A|I Other Soft Hard Alt Otter Soft Hard

Iocal_t](pe _Sj!_cies Pine softwoods hardwoods hardwoods _s Pine softwoods hardwoods hardwoods
(in thousand cubic f_et) (In thousand cubic feet)

Softwood type groups
White-red-jack pine

Jack pine 22,785 18,777 876 1,919 1,213 6,930 5,841 64 703 322
Red pine 73,594 67,521 1,032 3,057 1,984 23,498 18,250 729 3,012 t ,507
White pine . 11_962 ........9,515 332 1,365 .... 750 ......... 3,630= ....... 2,7.29...............292 ......... 457 242
Total 108,341 95,813 2,240 6,341 3,947 34,058 26,820 995 4,172 2,071

Spruce-fir
Balsam fir 17,032 1,768 10,336 4,479 449 6,177 230 4,566 1,338 43

White spruce 7,565 717 5,352 1,371 125 342 105 35 179 23
Black spruce 9,532 1,529 6,601 1,375 27 2,026 410 969 647
Northern white-cedl 32,471 1,721 29,270 1,096 384 7,691 260 6,450 787 194
Tamarack 2,753 75 2,335 323 20 453 23 347 83

Total ...... 69,353 . 5,810 53,894 8,644 1,005 ..... 16,689 .... !_028 ....... 12,367 ..............30_.___ 260

All softwood types 177 694 101.623 56.134 14.985 4.952 50 747 27 848 13 362 7 206 2 331Jr ....................... __................... :............................ Jr .......... • .........

Hardwood type groups
Oak-hickory

Oak-hickory _ . _791079 5,907 . 723 18,333 54,116 ........19.42_ ....... 1,877 ............... 14 ..... 4,742 .... 12m79.3..
Elm-ash-cottonwood

Elm-ash-soft maple 61,290 851 5,!60 42,184 13,095 12,961 438 1,183 _ 9 954 1 386
Map{e-beech-birch

Maple_:)eech-birch 315,925 12_855 21,801 117,137 164,132 119,529 5,953 9_147 48,738 55,691_
Aspen_irch

Aspen 108,888 6,478 11,567 81,276 10,567 68,317 3,959 10,785 46,188 7,385
Paper birch 10,922 839 2,572 6,604 907 1,476 439 975 62

Balsam poplar 5,467 .................43 1,521 3,809 94 1_212 ... - 497 • 703 !2.
Total _ 126_277 .....7,360 15,660 91,689 11_568 71,005 ... 3,959 11,721 47_866. 7,4,59..

A!!__ro_._____........582,_Zl 26,9Z3 43,3,_ .269,34_2"2,91! 222921 12227 22o65 1113oo 77,329
Nonstocked 150 92 46 12 648 460 173 15

All forest types ............... 760_415 !.28t688 99,524 2_,340 247,863 - 274,316 ,_.._ 575 _ 118 521 7_9 660

. Average net annual growth of sawtimber Avera(_ annual removals of sawtimber
Major species grouP l i Ma'or s ciesr__qL9__ __

Forest type group/ All Other Soft Hard All Other Soft Hard

_/_!.__ .................. __les Pine softwoods hardwoods hardwoods species Pine softwoods hardwoods hardwoods
(In thousand board feet) ' (In thousand board feet) '

Softwood type groups
White-red-jack pine

Jack pine 77,507 68,220 1,201 3,558 4,528 12,604 11,346 59 601 598
Red pine 226,704 206,801 4,917 7,034 7,952 53,044 43,250 2,714 4,322 2,758
White pine 58.295 48,218 2.630 3,512 3,935 14,752 ... 13T104 340 .459 849
Total 362.506 323,239 8,748 14,104 16,4t5 80,400 67,700 3,113 5,382 4,205

Spruce-fir
Balsam fir 61,461 9,526 39,050 11,967 918 16,240 1,106 12,868 2,215 51
White spruce 18,702 3,469 11,699 3,267 267 863 613 140 61 49
Black spruce 25,662 7,025 16,801 1,870 -34 6,215 1,895 2,913 1,407
Northern white-ced_ 110,452 9,646 92,229 7,403 1,174 18,108 1,336 14,490 1,433 849

Tamarack 8,539 610 7,455 442 32 902 113 638 151

Total .... 224,816 30,276 167,234 24,949 ..... 2,357 42,328 5,063 31,049 5,267 949

_.AllS?___ __es .... 5871322 353t515 .!75,982 , 39t053 18,77_2 122 728 .............72,763 __ 34,162 10,649 5,154

Hardwood type groups
Oak-hickory

Oak-hickory 37.7_425 22,455 1,265 58,149 245,556 5.:3.,617 . . 4,159 70 t0,499 38,889
Elm-ash-cottonwood

Etm-ash-softmapie 2_L626 ......5,703 22,492 . 137,18.5 . .40..,246 34,649 2,120 2,262 25,845 4,422
Mapla-beech-birch

Maple-beech-birch 1,116f031 59_436 112.,661 407_852 5 ._L082 42..!,173 28r587 .36,661 t37,542 218_383
Aspen-birch

Aspen 370,156 26,947 45,923 267,625 29,661 137,760 13,200 25,774 85,656 13,130
Paper birch 37,340 3,286 9,958 21,466 2,630 2,173 419 1,599 155

Balsam poplar 20j589 .... 216 7_259 12._692 422 2.,904 . !,106 . 1,750 48
Total ..........428,085 30,449 63,140 ".301,783 32,713 142,837 13,200 27,299 89=Q05 . 13,333

All hardwood ty_S____..2L0_7__TL167 ! 1.8,043 !99,558 ..... 904,969 8.54.597 652,2.76 ........48,066 66,292 262.891 275.027
Nonstocked 699 666 33 - 1=517 1,428 89

A_!If?r_e_type_s_........ _ 2,665_!88 4721224 375,573 944.022 8_3t369 . 776 r521 122.257 1..00_543..... 2731'540 . 280.1.8- 1
'International 1/4-inch rule.
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Table 29. -- Samplingerrors' for ForestSurvey Unitand countytotalsof area of timberland,volume,
average net annualgrowth,and averageannua_removalson timbertand,Michigan,1993

(Samplingerrorin percent)
ii,H,..............

.... Gro_n_s!0ck ......................... Sawtimber
Average Average Average Average

Forest Survey net annual annual netannual annual

Area Volume_ _.wth...............l'?_movais........ Volume _rowth removals
Eastern UpperPeninsula

Alger 2.05 3.37 5.39 16,63 4.63 6.10 16.07
Chippewa 1.67 3.11 4.91 17.67 4.72 5.55 21.52
Detta 1.82 3.42 5.14 17.89 5.45 5.82 21.41
Luce 2.06 3.70 6.28 19.44 5.09 7.11 18.50
Mackinac 1.94 3.55 5.74 20.72 5.43 6.49 26.93
Menominee 1.94 3.71 5.36 20.22 6.24 6.06 26.94
Schoolcraft 1.94 3.72 5.64 20.58 5,41 6.38 22.77

Total 0.72 1.32 2.06 7.12 1.97 2.33 7.95

Western UpperPeninsula
Baraga 1.66 3.05 5.00 20.62 4.10 4.43 21.86
Dickinson 1.83 3.71 5.32 34.66 5.81 4.90 70.96
Gogebic 1.48 2.88 4.33 27.29 4.21 4.04 31.88
Houghton 1.59 2.95 4.45 25.00 4.14 4.01 28.24
Iron 1.43 2.96 4.41 17.95 4.30 3.92 21.43
Keweenaw 2.60 4.93 8.60 54.39 6.89 7.57 66.03
Marquette 1.15 2.24 3.34 14.25 3.18 3.10 16.67
Ontonagon 1.38 2.70 4.03 20.16 3.87 3.70 24.42
Total 0.54 1.05 1.59 7.68 1.50 1.45 9.05

ii ii i I i i i,H,i,i ill

_hem LowerPeninsula
Alcona 2.18 5.24 7.12 34.26 6.82 7.63 39.80

Alpena 2.56 6.60 8.68 32.25 8:90 10.70 40.11
Antrim 2.84 6.32 7.95 48.67 8.87 9.91 53.76
Arenac 3.55 9.60 11.89 68.90 12.74 12.85 86.81
Bay 5.94 15.44 18.11 73.59 21.29 18.39 85.52
Benzie 3.34 7.70 9.21 39.57 10.20 11.13 40.88
Charlevoix 2.99 5.98 8.62 33.50 7.58 9.60 37.74
Cheboygan 2.12 5.54 6.98 40.38 7.58 8,66 57.02
Clare 2.49 6.40 8.10 39.41 8.52 9.42 41.71
Crawford 2.29 6.63 8.72 37.19 9.08 9.81 56.90
Emmet 2.78 6.01 7.85 34.80 8.10 8.99 37.80
Gladwin 2.86 7.96 9.49 40.64 10.91 11.33 45.11
Grand Traverse 2.99 7.00. 8.63 68.43 9.88 11.66 85.96
Iosco 2.51 6.53 8.64 45.68 8.57 9.16 49.86
Isabella 3.88 9.69 11.55 108.80 12.11 12.46 136.40
Kalkaska 2.39 5.98 7.14 43.02 8.61 9.44 42.09
Lake 2.20 5.51 6.99 28.85 6.89 7.71 40,24
Leelanau 4.16 8.72 10.74 64.27 10.85 12.52 60.36
Manistee 2.48 6.03 7.68 40.33 7.83 9.05 46.05
Mason 3.12 7.55 8.99 45.59 9.91 10.08 56.86
Mecosta 3.06 7.93 8.90 72.43 10.48 11.36 84.10
Midland 2.95 7.62 9.40 57.29 9.90 10.57 91.00
Missaukee 2.58 6.72 7.48 74.30 9.17 10.09 85.33
Montmorency 2.28 6.27 7.94 39.80 8.47 9.51 47.80
Newaygo 2.15 4.97 6.51 26.74 6.08 7.12 29.70
Oceana 2.90 7.41 9.17 43.89 9.60 10.79 44.36

Ogemaw 2.59 6.83 8.13 30.88 9.70 10.46 38.00
Osceola 2.87 7.61 9.26 34.68 9.58 11.16 41.86
Oscoda 2.23 6.56 7.97 31.72 8.29 9.27 42.02
Otsego 2.52 5.95 7.62 32.28 8.58 9.68 36.82
PresqueIsle 2.26 5.97 8.17 32.84 8.31 9.84 40.49
Roscommon 2.45 6.16 9.05 39.22 8.02 9.34 43.85
Wexford 2.43 5.69 6.63 31.62 .. 8.12 8.62 .......... 43..20

Total - 0.46 1.:15 1.45 6.89 1.53 1.7! 8.14
......................... (Table29 continuedon next page)
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(Table 29 continued)
(Sampling error in percent)

Growing StOCk ...... Sawtimber
Average Average Average Average

Forest Survey net annual annual net annual annual

Unit and coun_ Area ........ Volume _lrowth removals Volum e =,,,,==growth removals
Southern Lower Peninsula

Allegan 5.29 8.39 9.70 45.42 10.89 11.13 46.68
Barry 6.70 10.37 12.07 48.78 13.30 13.53 48.86
Berrien 8.63 12.03 13.50 137.86 15.06 15.34 125.98
Branch 9.58 15.16 18.44 126.58 19.66 21,27 160.51
Calhoun 6.72 11.06 12.12 95.55 14,66 14.33 104.60
Cass 8.06 12.34 15.99 164.59 15.61 18.43 321.01
Clinton 9.63 18.66 20.31 - 27.78 24.64 -
Eaton 7.80 13.24 13.34 66.67 18.87 17.76 77.89
Genesee 8.77 16.54 17.92 109.36 21.53 21.88 115.25
Gratiot 10.07 16.83 18.43 64.90 22.71 20.77 63.24
Hillsdale 8.21 15.75 13.92 270.52 20.90 16,95 339.96
Huron 8.80 16.20 16.74 91.86 22.64 19.16 119.90

Ingham 8.97 15.98 16.45 64.99 21.06 19.38 68.38
Ionia 8.18 14.91 14.74 131.63 20.71 20.12 130.36
Jackson 7.79 12.88 15.11 88.43 16.48 17.31 81.93
Kalamazoo 8.16 13.26 14.37 143.53 17.38 19.00 137.47
Kent 5.67 9.80 10.62 56.80 13.06 12.68 64.47

Lapeer 6.76 12.99 12.00 70.45 17.87 15.19 86.27
Lenawee 9.51 14.67 17,33 141.47 19.93 21.38 134.75

Livingston 7.28 12.08 13.22 53.74 14.99 15.58 61.38
Macomb 9.08 19.75 20,82 129.36 26.46 29.19 145.07
Monroe 11.48 17.63 20.42 98.15 22.76 24.83 93.36
Montcalm 6.13 10.45 11.45 35.47 14.07 13.62 41.47

Muskegon 5.59 9.45 11.13 36.50 12.20 12.61 41.63
Oakland 6.70 12.64 13.43 96.00 16.86 17.82 109.61
Ottawa 7.95 13.43 14.41 46.64 17.28 16.98 52.32

Saginaw 7.11 13.30 14.63 93.32 18.59 19.30 203.33
St. Clair 7.99 11.26 12.97 101.49 14.77 15.81 103.49

St. Joseph 8.72 13.99 16.26 88.64 18.13 19.20 86.48
Sanllac 7.91 17.15 16.76 - 27.23 24.07
Shiawassee 9.97 14.84 16.58 48.09 18.28 18.46 47.56
Tuscola 6.58 12.65 12.23 48.75 18.61 17.09 63.07
Van Buren 6.39 11.15 12.45 100.34 14.80 14.86 100.84
Washtenaw 7.79 12.90 16.03 66.85 15.69 18.40 86.48

Wayne 12.71 19.77 20.62 97.48 25.43 25.60 106.19
Total 1.29 2.19 2.40 11.85 2.89 2.90 13.07

Allcounties 0.34 0.67 0.91 4.02 0.94 1.06 4.73

'Sampling error is not calculated when the estimated removals is equal to 0.
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