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Information contained in this report includes the most commonly used 

Forest Inventory and Analysis statistics. However, additional forest re- 

source data can be provided to interested users. Persons requesting ad- 

ditional information that can be provided from the raw inventory data 

are expected to pay for the retrieval costs. These costs will vary depending 

on the complexity of the request, from less than $100 for a relatively 

simple request to $2,000 for a complete retrieval involving the services 
of a Forest Inventory and Analysis computer programmer. If requests for 

data conflict with ongoing work, they will be scheduled so as to minimize 

the impact on the work unit. 

Requests for unpublished information may be directed to: 

Burton L. Essex 

Forest Inventory and Analysis Project 

North Central Forest Experiment Station 
1992 Folwell Avenue 

St. Paul, Minnesota 55108 

Phone: (612) 642-5282 

Area served: Illinois, Indiana, lowa, Kansas, Michigan, Minnesota, Mis- 

souri, Nebraska, North Dakota, eastern South Dakota, 

Wisconsin. 



FOREWORD 

Forest Inventory and Analysis (formerly called Resources Evaluation) 

is a continuing endeavor as mandated by the Forest and Rangeland Re- 

newable Resources Planning Act of 1974, which was preceded by the 

McSweeney-McNary Forest Research Act of 1928. Its objective is to pe- 
riodically inventory the Nation’s forest land to determine its extent, con- 

dition, and volume of timber, growth, and depletions. This kind of up-to- 

date information is essential to frame intelligent forest policies and pro- 

grams. USDA Forest Service regional experiment stations are responsible 

for conducting these inventories and publishing summary reports for 
individual States. The North Central Forest Experiment Station is re- 
sponsible for Forest Inventory and Analysis work done in I]linois, Indiana, 

Iowa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, 

eastern South Dakota, and Wisconsin. 

Fieldwork for the 1980 Michigan forest inventory was begun in October 

1977 and was completed in May 1981. Reports on the three previous 

surveys of Michigan’s timber resource are dated 1935, 1955, and 1966. 

Resource Bulletins reporting statistical highlights and detailed tables 

of the four Survey Units in Michigan are available. 

More accurate survey information was obtained during the 1980 survey 

than otherwise would have been feasible because of intensified field sam- 

pling. Such sampling was made possible by additional funding and per- 
sonnel provided the North Central Station by the Michigan Department 
of Natural Resources and by interested forest industries. Data from the 

Department’s canvass of all primary wood-using plants in the State were 

used to help estimate the quantity of timber products harvested in Michigan. 

Aerial photos used in the Michigan Forest Inventory were furnished 

by the Michigan Department of Natural Resources and the National 

Forests. 
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MICHIGAN’S FOURTH FOREST INVENTORY: 
AREA 

John S. Spencer, Jr., Principal Resource Analyst 

HIGHLIGHTS 

Forest land declined from 19.4 to 18.4 million acres 

between 1966 and 1980. 

Commercial forest land dropped from 18.9 to 17.5 

million acres during the same 14-year period, a 7 
percent loss. 

Greatest proportional loss of commercial forest was 
in the Southern Lower Peninsula—12 percent. 

Noncommercial forest area increased from 516 to 

879 thousand acres between surveys, mostly from 

a doubling of productive-reserved forest area. 

Eighty-two percent of the land area in the Western 
Upper Peninsula is commercial forest land—high- 
est proportion in the State. 

Nonindustrial private parties own 53 percent of 
the total commercial forest area. 

One-fourth of the commercial forest owned by non- 

industrial private parties is in tracts from 101 to 
500 acres in size. 

Thirty-eight percent of the nonindustrial private 

forest land has been owned by the same party for 

at least 20 years. 

The maple-birch forest type increased from 5.2 
million acres in 1966 (28 percent of the total com- 

mercial area) to 6.1 million acres in 1980 (35 per- 

cent of the total commercial area). 

Poletimber stands account for the largest area by 

stand-size class—7.8 million acres or 44 percent 

of the total. 

The largest commercial area is in stands from 41 

to 60 years old. 

Forest plantations total 1.2 million acres in 1980, 
7 percent of the total commercial forest area. 

Fifty-eight percent of commercial forest is on deep, 
well-drained soils . 

Average site index is 61.2 feet, compared to a Lake 
States average of 59.1 feet. 

@ Timber was harvested on 2.4 million acres be- 

tween 1966 and 1980. 

e Eighty-seven percent of the commercial forest is 

medium-stocked or better. 

e Thirty-nine percent of the commercial forest land 

is within 4 mile of a maintained road. 

* * * * 

From the deep northern hardwood stands of the Up- 
per Peninsula to the scattered oak-hickory woodlots 
of the southern Lower Peninsula, forest land de- 

clined from 19.4 to 18.4 million acres between 1966 
and 1980. This 5.2 percent drop averages out to a 

loss of 72 thousand acres per year. 

FOREST LAND USE AND 
OWNERSHIP 

Commercial Forest Area Falls 
7.3 Percent 

Commercial forest land, which accounts for 95 

percent of the total forest land, dropped from 18.9! 

to 17.5 million acres between 1966 and 1980. The 

average yearly loss was 98 thousand acres during 

the 14 years between surveys. The annual rate of 

change, then, was (-) 0.5 percent compared to (-) 0.7 
percent in Minnesota and (-) 0.2 percent in Wisconsin 

from the most recent inventories of the latter two 
States. 

The loss of commercial forest land varied widely 

by Survey Unit (fig. 1). The Southern Lower Penin- 

sula Unit showed the greatest proportional decline 

between surveys (12.4 percent), and the Northern 

Lower Peninsula Unit revealed the smallest decline 

(3.7 percent) (table 1). 

The remeasurement of plots established during 
the 1966 inventory permitted a rough idea of the 

11966 area figures have been adjusted slightly from 
those published after the 1966 survey to conform to 

1980 areas due to changes in survey procedures and 

definitions. 
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Figure 1.—Michigan Forest Survey 
Units, 1980. 

Table 1.—Area of commercial forest land, Michigan, 

1966 and 1980, and percent change between surveys 

Area of commercial forest 

Percent 
1966 1980 change 

(Thousand acres) 
4,920.9 4,529.6 (-) 
4,169.1 3,801.6 (-) 
6,955.1 6,694.9 (-) 

(-) 

(-) 

Survey Unit 

Western Upper Peninsula 
Eastern Upper Peninsula 
Northern Lower Peninsula 
Southern Lower Peninsula 

State Total 

2,812.2 2,463.4 

18,857.3 17,489.5 

uses made of some of the commercial forest lost be- 
tween surveys. Because plots were not remeasured 

on all the National Forests or on State land, the 

results cannot be applied to that land. Analysis of 

the plots showed that 95 percent of them remained 
commercial forest land in 1980. Of the plots that 

changed land use, half were converted to the urban 
and related classification as shown in the following 

tabulation: 

KALAMA.| CALHOUN | JACKSON | WASTENAW | WAYNE 

CASS ‘st BRANCH /HILLSDA. | LENAWEE 
JOSEPH 

Percent of remeasured 
commercial forest plots by 

Land use class land use class in 1980? 
Commercial forest 95.4 
Urban and related 2.4 
Water and marsh 0.9 
Cropland 0.5 
Productive-reserved forest 0.4 
Unproductive forest 0.2 
Pasture and range 0.2 

Total 100.0 

Timber Harvest Most 
Extensive Treatment Between 

Surveys 

As field crews remeasure field plots, they gather 

information concerning man-caused disturbance or 

improvement to the timber stand since the past sur- 

vey. They also record any damage (natural or man- 

2Excludes National Forest and State commercial 

forest land. 



caused) to the stand. The estimate of stand history 
resulting from this information is useful in gauging 
the intensity of management or level of damage in 
the State’s commercial forest. 

Between 1966 and 1980, 79 percent of the com- 
mercial forest (13.8 million acres) was undisturbed 
by man and suffered no major damage (table 2). The 
changes that did occur to this area were the result 

of natural processes. 

Timber harvest affected 2.4 million acres between 
surveys, 14 percent of the commercial forest and more 

than any other treatment class. Partial cutting was 
observed on 79 percent of the harvested area, and 
clearcutting accounted for the remaining 21 percent. 
Even though forest industry land makes up only 11 

percent of the commercial forest, harvesting on it 
accounted for 22 percent of the acres harvested by 
all owners. 

Timber stand improvement was the next most ex- 
tensive treatment, having been performed on 0.7 
million acres, 4 percent of the total commercial area. 

Ninety percent of this work (mostly thinnings) was 

done on public land, although another 9 percent of 
it was performed on nonindustrial privately owned 

forest land. 

Tree planting was the treatment on 0.4 million 

acres, 3 percent of the total area. About one-fifth of 

the tree planting was done on formerly nonforest 

land. Nonindustrial private land accounted for 53 

percent of the acres planted and public land ac- 

counted for 45 percent of it. 

Significant damage was observed on 0.2 million 
acres. Most of it (86 percent) was due to natural 

causes such as disease, wind, fire, or insects. The 

remainder was man-caused, primarily flooding and 
draining. 

Area of Noncommercial 
Forest Increases 

Noncommercial forest land jumped from 516 to 

879 thousand acres between 1966 and 1980, a gain 
of 70 percent. Most of this increase was due to the 
doubling of productive-reserved forest land, from 311 

to 622 thousand acres. The new productive-reserved 
areas consist of scattered tracts throughout the State 
and include State recreation areas, State parks, State 

sharptail grouse management areas, the Sleeping 

Bear National Lakeshore, the Sturgeon River and 
Sylvania RARE II areas, the McCormick and Syl- 

vania tracts on the Ottawa National Forest, and oth- 

ers. Most of these areas were classed as commercial 

forest before they were designated as places where 
timber harvesting would be precluded and, there- 
fore, they represent part of the reason for the decline 

in commercial forest between surveys. 

Unproductive forest land, that incapable of grow- 
ing crops of industrial wood because of adverse site 
conditions, also increased between surveys—from 

205 to 257 thousand acres. 

Nonforest Land With Trees— 
An Additional Resource 

Besides commercial and noncommercial forest land, 

some nonforest land grows trees, too—in some cases 

Table 2.—Area of commercial forest land by treatment or damage class and owner group, Michigan, 1966- 
1980 

(In thousand acres) 

Treatment or Gumneroroup 
damage class All Forest Miscellaneous 
1966-1980 owners Public industry Farmer private 

No disturbance 13, 782.6 4,575.2 1,424.7 2,599.1 5,183.6 
Timber stand improvement 656.3 990.9 7.6 29.3 28.5 
Harvest ane 487.5 291.5 50.6 39.9 105.5 
Harvest (partial cut) 1,870.2 512.6 472.9 920.1 999.6 
Damage ea 198.7 86.3 tA6 2255 78.3 
Damage (man-caused) 33.0 11.4 2.3 3.8 1535 
Artificial regeneration: 

Forest land 340.8 Whe 7.9 43.1 AA2=7 
Nonforest land 96.1 19.2 1.6 24.2 Silt 

Natural regeneration: 
Nonforest land 24.3 2s) 125 4.4 15.9 

All treatments 17,489.5 6,266.7 1,980.7 3,091.4 6,150.7 



in substantial numbers. To be classed as nonforest 

land with trees, an area must contain at least one 

tree per acre that is at least 5 inches in diameter at 
breast height (d.b.h.). Such areas amount to 719 
thousand acres in Michigan. 

As shown in the following tabulation, wooded strips 
are the largest portion of this area with 241 thousand 
acres. They meet the definition for commercial forest 

except that they are in parcels less than 120 feet 
wide. In general, nonforest land with trees offers 
some opportunities for management and harvest, 
particularly for fuelwood. However, the small areas 
involved and the scattered frequency of the trees 
impose economic constraints on the harvest of other 
timber products. 

Area of nonforest 
Land use land with trees 

(Thousand acres) 
Wooded strips 241.3 
Marsh (Ash) x0) 
Cropland 96.8 
Improved pasture 82.2 
Windbreaks 37.5 
Wooded pasture 13.4 
Idle farmland 12.8 

Total 719.3 

Upper Peninsula Most 
Heavily Timbered 

Commercial forests grow on 79 percent of the land 
area in the Upper Peninsula compared to 35 percent 
in the Lower Peninsula. The Western Upper Penin- 

sula is the most heavily forested Survey Unit with 

82 percent of its land area in commercial forest, and 

it contains the three most heavily forested counties 

in the State: Baraga (89 percent), Gogebic (88), and 
Iron (87). Every county in the Western Upper Pe- 
ninsula maintains commercial forest cover on at least 
three-fourths of its land area except Keweenaw 
County, which has a large area of productive-re- 

served forest in Isle Royal National Park. Least 

heavily forested counties are generally found in the 

Southern Lower Peninsula, although Bay County in 
the Northern Lower Peninsula has the lowest pro- 

portion of commercial forest land in the State (6 per- 

cent) (fig. 2). 

Nonindustrial Private Owners 
Account for 53 percent of 

Commercial Forest 

Private parties (other than farmers) own the larg- 

est share of the State’s commercial forest, 6.1 million 

acres or 35 percent of the total. When combined with 

the 3.1 million acres owned by farmers (18 percent 
of the total), the resulting 9.2 million acres of non- 
industrial private-owned commercial forest repre- 
sents over half of Michigan’s total (fig. 3). Nonin- 
dustrial private owners are a diverse group 
representing many persons with contrasting back- 

grounds, goals and strategies of management. 

Nonindustrial private parties own more area in 
the Lower Peninsula (67 percent) than in the Upper 

Peninsula (37 percent). For example, farmers only 
own 4 percent of the commercial forest in the West- 

ern Upper Peninsula but they own 47 percent of it 

in the Southern Lower Peninsula. 

One-fifth of the nonindustrial private forest land 

is owned by parties with more than 500 acres of 
commercial forest land. Another one-fourth is owned 
by parties with from 101 to 500 acres as shown in 
the following tabulation. These areas represent the 
total area owned by an individual, and may include 
one or more non-contiguous tracts. 

Area owned by nonindustrial 
Size of holding private parties 
(Acres) (Thousand acres) 
-4 180.0 

5-10 432.8 
11-20 684.6 
21-50 2,017.1 
51-100 1,746.5 
101-500 2,418.4 
501-2,500 709.2 
2,901-5,000 68.4 
5,001 + 985.0 

Total 9,242.0 

Thirty-eight percent of the nonindustrial private 
forest land has been owned by the same party for 20 

years or more: 
Area owned by nonindustrial 

Owner tenure private parties 
(Years) (Thousand acres) 
1-4 6 
5-9 1, 79546 
10-19 2,146.3 
20 + 3,502.5 

Total 9,242.0 

State Owns 20 Percent of 
Commercial Forest 

The State of Michigan owns 3.6 million acres of 

commercial forest, half of which is in the Northern 

Lower Peninsula. National Forests account for 2.4 
million acres (14 percent of the total), approximately 

evenly divided among the three northernmost Sur- 
vey Units. Forest industry holds 2.0 million acres 
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Figure 2.—Commercial forest area as a 
percent of all land area, Michigan, 
1980. 
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Figure 3.—Area of commercial forest land by own- 
ership class, Michigan, 1980. 

(11 percent of the total), two-thirds in the Western 

Upper Peninsula alone and only 76,000 acres in the 
Lower Peninsula. Practically all (98 percent) of the 
forest industry land is owned by companies with 

holdings of more than 5,000 acres. Fifty-three per- 
cent of forest industry forest land has been held by 

the same owner for at least 20 years. Another 22 

percent has been held for at least 10 years. 

The remaining 0.3 million acres of commercial 

forest are owned by county and municipal govern- 
ments (1 percent of the State total), and by miscel- 

laneous federal agencies and Indian tribes (both less 
than 1 percent). 



CHARACTERISTICS OF 
COMMERCIAL FOREST 

LAND 

Maple-Birch and Aspen Types 
Account for More Than Half 

of Commercial Area 

Maple-birch stands dominate Michigan’s forests 
now even more than they did in 1966. The 6.1 million 

acres in the maple-birch forest type in 1980 repre- 
sents 35 percent of the commercial forest, compared 

to the 5.2 million acres in 1966 which comprised 28 
percent of the total. The maple-birch type is most 
extensive in the Western Upper Peninsula where it 

amounts to half of the Unit’s commercial area. 

The next largest forest type is aspen with 3.4 mil- 
lion acres or 19 percent of the total commercial area. 
Unlike the maple-birch type, the aspen type declined 

in area between inventories—from 4.2 million acres 

in 1966. Some of the gain of the maple-birch type 

from 1966 to 1980 undoubtedly came at the expense 

of the aspen type as mature aspen stands gave way 
to their more tolerant understories, some of which 

were made up of species associated with the maple- 
birch type. (Data from the inventory do not com- 
pletely explain the movement of area between forest 

types since the last inventory.) The aspen type is 
most widespread in the Northern Lower Peninsula 

where it comprises 27 percent of the area. 

Almost twice as many forest types lost area be- 

tween surveys as did types that gained area, as seen 
in the following tabulation: 

Commercial forest area 
Forest type 1966 1980 

(Thousand acres) 
Jack pine 883.5 836. 
Red pine 594.8 655.9 
White pine 147.9 214.1 
Spruce-fir 1,071.9 M3050 
Black spruce 421.1 520.6 
No. white-cedar 1,166.0 il liaeo 
Tamarack 168.9 114.8 
Oak-hickory 2,360.9 2320 
Elm-ash-soft maple 1,897.1 1,326.4 
Maple-birch 5 Ailione 6,098.4 
Aspen 4,150.4 3,406.6 
Paper birch 416.5 374.8 
Exotic® 86.2 86.3 
Nonstocked aloes N22 

All types 18,857.3 17,489.5 

The largest area increase was the 883 thousand 
acres gained by the maple-birch type, but the great- 
est proportional increase was the 45 percent jump 

made by the white pine type. The largest area loss 
was the 744 thousand acre decline registered by the 
aspen type. However, the 38 percent contraction in 

nonstocked area between surveys was the highest 
proportional loss. Other large losses were taken by 

the tamarack type (32 percent or 54 thousand acres), 
the elm-ash-soft maple type (30 percent or 571 thou- 
sand acres), and the oak-hickory type (25 percent or 

587 thousand acres). 

Poletimber Stands 
Predominate 

As in the other two Lake States‘, poletimber stands 

in Michigan account for the largest area by stand- 
size class—7.8 million acres or 44 percent of the 
total. This compares to a National average for the 
proportion of poletimber stands of 28 percent. The 

Lake States is the only region of the country where 
sawtimber stands do not predominate. This reflects 

the continuing rebuilding and maturation of stands 
from the cutover and burned over conditions in the 
late nineteenth and early twentieth centuries. 

Sawtimber stands make up 29 percent of the State’s 

commercial forest area, more than the other Lake 

States, but substantially lower than the National 

average of 45 percent. In 1966 sawtimber stands rep- 

resented 25 percent of the State total. 

Stand-size class 1980 area 
(Thousand acres) 

Sawtimber 0 
Poletimber 7,753.4 
Sapling and seedling 4,417.9 
Nonstocked le? 

All stands 17,489.5 

The largest area of sawtimber stands is in the 
maple-birch type (2.5 million acres), but the highest 
proportion within any forest type is the 69 percent 

in the white pine type. 

Largest Area in Stands From 
41 to 60 Years Old 

Half of the stands in the State are 50 years of age 
or younger. Areas by 10-year age classes are some- 

what uneven, with largest areas in the 41-60 year 

8The exotic forest type includes species not native 

to Michigan, mostly Scotch pine. 
4The Lake States Region includes Michigan, Wis- 

consin, and Minnesota in this report. 



classes (fig. 4). These stands, originating between 
1920 and 1939, got their start as a result of the then 

newly implemented fire control and tree planting 

programs that did so much to turn the forest situ- 
ation around in Michigan. 

The distribution of area by stand age for individ- 
ual forest types reveals much about the history and 

vitality of those stands. The maple-birch type, con- 

sisting of generally long-lived species, includes 1.4 
million acres (23 percent of the total type area) in 

stands older than 90 years. Ninety is the rotation 

age® suggested by the Michigan Department of Nat- 
ural Resources for the maple-birch type on average 

sites. Unmanaged maple-birch stands more than 90 

years of age, then, can be expected to decline in growth 
and vigor. Many maple-birch stands came into being 
because of the shade-tolerance and longevity of spe- 
cies associated with the type. These species formed 

part of the understory of other forest types and sim- 
ply outlived the overstory as well as other understory 

species. 

Aspen is a short-lived species. Aspen stands usu- 
ally begin to deteriorate at about age 40 to 60 years 

and then are replaced by a new stand, not always 
aspen. Therefore, aspen stands more than 60 years 

old are prime candidates for conversion to other types, 
especially those with understories that are not as- 

pen. In Michigan 617 thousand acres of the aspen 

type (18 percent of the type area) are older than 60 

years of age. 

One third of the aspen type (1.1 million acres) 
supports a natural coniferous understory, and an- 

other 42 thousand acres of aspen supports an un- 

derstory of planted conifers. If these stands are not 

managed to favor aspen, some of them will convert 

to a conifer type. Clearcutting aspen tends to bring 

about pure aspen stands on the same site. As more 
aspen stands are harvested, the decline of area in 
the aspen type noticed between 1966 and 1980 may 

slow and reverse. The large areas in stands aged 
between 1 and 20 years (1.3 million acres) suggest 

that this process may have begun. 

Substantial areas of softwood types are in older 

age classes and, therefore, are most susceptible to 

the ravages of forest pests such as the spruce bud- 
worm, which is currently causing significant mor- 
tality in the State. 

>Rotation is the planned number of years between 

regeneration of a stand and its final cutting for a 
specific product. 
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Figure 4.—Area of commercial forest land by stand- 

age class, Michigan, 1980. 

Fifty-Eight Percent of 
Commercial Forest on Deep, 

Well-Drained Soils 

Physiographic class is a measure of soil and water 

conditions on a site that affect tree growth. The five 
classes are a continuum, ranging from exceptionally 

wet sites (hydric) to very dry sites (xeric). The mid- 

point of the classes contains sites where conditions 

are most favorable for growth for most species (mesic). 
Fifty-eight percent of Michigan’s commercial forest 

land occupies mesic sites, including 89 percent of the 
maple-birch type and 69 percent of the oak-hickory 
and white pine types. Forest types that generally 
prefer drier sites in Michigan include jack pine, red 

pine, oak-hickory, and exotic (table 3). 

Average Site Index is 61 Feet 
Site index provides another perspective of forest 

site quality by classing forest land in terms of the 

height growth made by dominant or codominant trees 
of selected species at 50 years of age. Seventy-five 

percent of the State’s commercial forest (13.1 million 

acres) grows trees taller than 51 feet at age 50, and 
11 percent of the total area grows trees taller than 

81 feet (fig. 5). 

Site index values fluctuate by forest type. A site 

index in the high range for one type may be consid- 

ered average for another type. And if a forest type 
is converted to another type, the new site index for 

that site may bear little resemblance to the old one. 



Table 3—Area of commercial forest land by forest type and physiographic class, Michigan, 1980 

(In thousand acres) 

Forest All 
type classes Hydric 

Jack pine 836.7 41 
Red pine 655.9 Hey 
White pine 214.1 5.4 
Balsam fir 635.4 39.5 
White spruce 100.1 1.4 
Black spruce 520.6 144.3 
Northern white-cedar 1,173.6 151.8 
Tamarack 114.8 47.6 
Oak-hickory 1,7%3:0 — 
Elm-ash-soft maple 1,326.4 127.4 
Maple-birch 6,098.4 1O6) 
Aspen 3,406.6 43.6 
Paper birch 374.8 8.3 
Exotic 86.3 — 
Nonstocked 172.2 20.6 

All types 17,489.5 611. 

Physiographic class 

Hydromesic Mesic Xeromesic Xeric 

63.3 87.8 610.6 70.9 
8.2 224.6 421.4 — 

34.0 147.9 26.8 —_— 
357.8 219.8 18.3 — 
29.3 63.5 5.9 — 

291.2 37.9 47.2 — 
948.3 Thes)-5) — — 
67.2 — — —_ 
Zone WA? 414.4 13.8 

UelerAl 46.9 — — 
514.5 5,405.0 159.2 42 
870.3 2,206.7 Pies 8.7 
133.0 225.8 fon — 

3.9 52.9 29.5 — 
30.1 76.4 37.8 7.3 

4 626.4 10,090.9 2,056.1 104.9 

The weighted average site index for all types in 
Michigan is 61.2 feet, compared to the Lake States 
average’® of 59.1 feet. The highest weighted average 

of any forest type in the State is the 69.0 feet for the 

®Based on 1968 data for Wisconsin and 1977 data 

for Minnesota. 
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Figure 5.—Area of commercial forest land by site- 

index class, Michigan, 1980. 

aspen type, followed by maple-birch (66.0 feet), elm- 

ash-soft maple (64.0 feet), and oak-hickory (62.4 feet). 

The lowest average is the 32.6 feet of the northern 
white-cedar type. 

Site Class— Another Way of 
Looking at Site Quality 

A third mechanism by which the quality ofa forest 
site can be judged is site class. Site class is a means 
of describing forest land in terms of its inherent ca- 
pacity to grow wood based on the culmination of 

mean annual increment’ for fully stocked natural 
stands. Site class values are the cubic feet of growth 
per acre per year that might be expected from such 

stands. 

The weighted average site class for Michigan is 
63.6 cubic feet of growth per acre per year, compared 
to the Lake States average of 58.9. The highest av- 
erage among types in the State is the 92.7 cubic feet 
per acre per year of the balsam fir type, followed by 
the red pine type (83.9 cubic feet), exotic (79.3 cubic 

feet), aspen (77.2 cubic feet), white pine (74.1 cubic 

feet), and white spruce (70.6 cubic feet). 

Plantations Make Up 7 
Percent of Commercial Forest 

Forest plantations totaled 1.2 million acres in 1980. 

Seventy-seven percent of the plantation area is in 

the Lower Peninsula: 

7Culmination of mean annual increment is the point 
at which a curve plotting current annual increment 

crosses a curve plotting mean annual increment. 



Survey unit Area of plantations Percent of total 
(Thousand acres) 

Eastern Upper Peninsula 168.6 14 
Western Upper Peninsula 110.4 9 
Northern Lower Peninsula 742.4 61 
Southern Lower Peninsula 191.4 16 

All Units I2e.6 100 

Forest plantations were classed into forest types 
in the same way that other forest land was typed. 
Therefore, a field plot that fell in a red pine plan- 
tation beneath an overstory of species associated with 
the maple-birch type would be typed maple-birch if 

the stocking and size of the overstory trees were 
sufficient to meet the requirements for the type. 
Likewise, a plot that fell in a red pine plantation 
with competing trees of species associated with the 
oak-hickory type would be typed oak-hickory if the 
stocking and size of the competing trees were suffi- 
cient to warrant it. The type assigned to a plantation, 
then, does not always correspond to the species 
planted. 

Plantations in the red pine type are the most ex- 
tensive with 508 thousand acres, 42 percent of the 

total plantation area. Jack pine is the second largest 
plantation type with 225 thousand acres (19 percent 

of the total), followed by maple-birch with 127 thou- 
sand acres (11 percent), exotic with 96 thousand acres 
(8 percent), and oak-hickory with 95 thousand acres 
(8 percent). 

A look at the species composition of plantations 
by forest type is helpful in estimating the species 
planted. Table 26 in the Appendix shows the total 
number of growing-stock trees by species group and 
forest type in plantations, but the following tabu- 
lation suggests the primary species that were prob- 
ably planted in plantations of each forest type: 

Forest type Species planted 
Jack pine Jack pine, red pine 
Red pine Red pine, jack pine 
White pine White pine 
Balsam fir Balsam fir 
White spruce White spruce 
Black spruce Black spruce 
Oak-hickory Red pine, jack pine 
Elm-ash-cottonwood Red pine 
Maple-birch Red pine, white pine 
Aspen Red pine, jack pine 
Paper birch White spruce 
Exotic Scotch pine, Austrian pine 

Forty-three percent of the plantations are from 11 
to 30 years of age, having been planted between 1950 
and 1969. Seventy-five percent of the area of plan- 

tations is on sites with site indices ranging from 41 
to 70 feet. 

Stocking of Growing-Stock 
Trees is Good 

Eighty-seven percent of the commercial forest (15.3 
million acres) is at least 61 percent stocked with 
growing-stock trees (medium stocking or better). Of 
this area, 10 percent (1.5 million acres) is over- 
stocked with trees (134 percent stocked or more). 

Although these figures indicate that the stocking 
level of forests in the State is not a major problem, 
the stocking of sapling and seedling stands is more 
sparse than in other stand-size classes. Twenty per- 

cent of sapling-seedling stands are poorly stocked 
(16.7 to 60.9 percent stocked), compared to 10 percent 
of poletimber stands and 8 percent of sawtimber 
stands. 

Almost Two-Fifths of Forest 
Within % Mile of Road 

The proximity of stands to maintained roads is an 
indicator of potential use by man—whether for tim- 

ber harvesting, recreation, or other use. In Michigan, 

39 percent of the commercial forest is within one- 
fourth mile of a maintained road (one that is graded 

at least once a year), and 85 percent of it is within 

1 mile of a road: 

Distance to Area of commercial 
road forest land Percent 

(Miles) (Thousand acres) 
0-% 3,663.4 21 
Ya—V4 3,138.0 18 
Y—1 8,018.3 46 
1-2 2 li2aie2 12 
2Vve—-5 368.2 2 
5-10 11.9 (°) 
10-20 159.0 1 
20+ 9.5 (8) 

Total 17,489.5 100 

One-Third of Forest Within 1 
Mile of Open Water 

The nearness of a forest stand to a body of open 

water may have an impact on its recreational po- 

tential or its operability if a watershed is threatened. 
Nine percent of the State’s commercial forest is within 
one-fourth mile of open water—a lake at least 5 
acres in size or a stream at least 66 feet wide. An- 

other 25 percent is between one-fourth and 1 mile 
of open water: 

8Less than 1 percent. 



Distance to 
open water 
(Miles) 

0-% 
VYe—Va 
Y4—1 
1-2% 
2-5 
5-10 
10-20 
20+ 

Total 

Area of commercial 
forest land 

(Thousand acres) 

17,489.5 

8Less than 1 percent. 

The largest areas of forest types normally asso- 
ciated with hydric sites (black spruce, northern white- 
cedar, and tamarack) occur within one-fourth to 5 

miles of open water, just as the tabulation above 
shows for all types. The fact that they grow within 
or adjacent to swamps or areas of standing water has 
no effect on this measure of distance to water for 
swamp conifer types. 



APPENDIX 

ACCURACY OF SURVEY 
Forest Inventory and Analysis information is based 

on a sampling procedure designed to provide reliable 

statistics at the State and Survey Unit level. Con- 

sequently, the reported figures are estimates only. A 
measure of reliability of these figures is given by 
sampling errors. These sampling errors mean the 
chances are two out of three that the true inventory 

value is within the limits indicated. 

For example, the estimated commercial forest area 
in Michigan in 1980, 17,489.5 thousand acres has a 

sampling error of +0.33 percent (+57.7 thousand 
acres). Therefore, the commercial forest area from a 

100-percent inventory would have a two in three 
chance of falling between 17,431.8 and 17,547.2 

thousand acres. 

As survey data are broken down into sections 

smaller than State or Survey Unit totals, the sam- 
pling error increases. The smaller the breakdown, 

the larger the sampling error. For example, the sam- 
pling error for commercial forest area in a particular 
Unit or county is higher than that for total com- 

mercial forest area in the State (table 27 shows the 
sampling errors for estimates smaller than State 
totals). 

SURVEY PROCEDURES 
The major steps in the survey of Michigan were 

as follows: 

1. A total of 176,976 1-acre points were system- 
atically distributed across aerial photos of the entire 

State, except the National Forests. To make a pre- 
liminary estimate of forest area, these points were 
classified into land classes (table 4). Next, 83,103 of 

these points were stereoclassified by forest type, stand- 

size class, and density. Finally, 13,991 points were 

examined on the ground to correct the preliminary 

area estimate for errors in classification and for ac- 
tual changes in land use since the photos were taken. 

At each forest ground plot location, variable-ra- 

dius plots (basal area factor 37.5) were established 

at 10 points uniformly placed over the sample acre. 

2. Under an agreement with the National Forest 

Eastern Region, North Central Station crews estab- 
lished 10-point variable radius plots on the Hiawa- 
tha and Huron-Manistee National Forests in 1976; 

and the Ottawa National Forest in 1980. National 
Forest personnel provided the Station with the area 

Table 4.—Number of photo points observed and ground 
plots visited, by land class, Michigan, 1980 

Photo points Photo points § Ground plots 
Land class classified § stereoclassified visited 

Forest land 82,170 82,170 7,706 
Unproductive 

forest land 114 114 16 
Nonforest land 

with trees 3,029 303 182 
without trees 86,327 0 5,626 
water 4,699 0 379 

Questionable 637 637 82 

Total 176,976 83,224 13,991 

of commercial forest land by forest type, stand-size 
class, and density for the Forest, and the North Cen- 

tral Station computed all area data in the same man- 

ner non-National Forest data were computed. Area 

and volume tables were approved by the Forest staff 

and the Regional office before publication. 

COMPARING MICHIGAN’S 
FOURTH INVENTORY 
WITH THE THIRD 

INVENTORY 
Data from new forest inventories are often com- 

pared with data from earlier inventories to deter- 

mine trends in forest resources. Changes in proce- 
dures and definitions between surveys make it 

necessary to adjust earlier survey data so that they 
are comparable to data from the new survey. A con- 

sistency check was made for each Forest Survey Unit 

in Michigan to ensure that the changes observed 
between inventories reflect actual changes in the 

resource and not changes in definitions or procedures. 

Identifying and Correcting 
Definitional or Procedural 

Changes 
Definitional or procedural changes between the 

1966 and 1980 inventories of Michigan included 
changes in (1) the definitions of ownership classes, 

(2) the definition of productive-reserved forest land, 
and (3) the procedures for determining the area of 

nonforest land by land class. 

In 1966, State Forest was a separate owner class 

and included only land on State Forests. Other for- 
ested State-owned land was included under the Other 
Public ownership class. In 1980, the State owner 
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class included all State land. However, State-owned 

commercial forest land outside the State Forest areas 

is small in Michigan and general comparisons may 
be made between the 1966 and 1980 State estimates. 

Some mining companies were called diversified 

forest industry in 1966 and classed under the Forest 
Industry ownership class. In 1980 these companies 
were classed under Miscellaneous Private Corpora- 
tion ownership class. Therefore, a comparison of sta- 
tistics for Forest Industry owner between 1966 and 

1980 is only possible if Forest Industry and Miscel- 

laneous Private Corporation ownerships are com- 

bined in 1980. 

During the 1966 forest inventory, Christmas tree 
plantations were classified as commercial forest land, 

whereas they are now classified as productive-re- 
served forest land. The 1966 commercial forest and 
productive-reserved areas were adjusted so that they 

are comparable to 1980 estimates. 

In the 1966 forest inventory, the 1964 Census of 

Agriculture estimates of cropland, pasture, and 

rangeland areas were used in our inventory report 

tables. The 1980 inventory estimates of cropland, 
pasture, and rangeland come from aerial photo in- 

terpretation done by Forest Inventory and Analysis 

personnel in St. Paul. The published 1966 estimates 
of cropland, pasture, and rangeland areas were ad- 
justed to be compatible with 1980 estimates. 

TREE SPECIES GROUPS IN 
MICHIGAN? 

Softwoods 
Eastern white pine ....... Pinus strobus 

Redipineeee sae cscccaeen Pinus resinosa 

JaCkipMNeGeac ce seme Pinus banksiana 

WiGSDIUCC te. eae sen Picea glauca 

BlackSpruce! an ssceet rier Picea mariana 

BalSaiiittilpascn ane at. AA Abies balsamea 
Easternhemlock ........ Tsuga canadensis 

TaMardcky. ee eee Larix laricina 
Northern white-cedar .... Thuja occidentalis 

Other softwoods 
Easternredcedar ........ Juniperus virginiana 

Norwayspruce ......... Picea abies 

Engelmann spruce....... Picea engelmannii 

Austrianpine ........... Pinus nigra 

SCOLCHIPINGure eee Pinus sylvestris 

°The common and scientific names are based on: 

Little, Elbert L. Check list of native and naturalized 

trees of the United States. Agric. Handb. 541. Wash- 

ington, DC: U.S. Department of Agriculture, Forest 

Service, 1979. 375 p. 
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Hardwoods 
White oaks 

Write: Oak arr icy.yy: arpe ver Quercus alba 
Swamp white oak...... Quercus bicolor 
BUR OAK et ietcs eaeet Quercus macrocarpa 

Chinkapinoak ........ Quercus muehlenbergii 
Chestnutoak ......... Quercus prinus 

Select red oak 
Northern Redoak ..... Quercus rubra 

Other red oaks 
Scanletoaks. <2 dackescu Quercus coccinea 
Northernpinoak ...... Quercus ellipsoidalis 
PintOaks «cnek casas Quercus palustris 
Blackioak ia peas Quercus velutina 

Hickories 
Bitternut hickory ...... Carya cordiformis 

Pignuthickory ........ Carya glabra 
Shellbark hickory ...... Carya laciniosa 
Shagbark hickory ...... Carya ovata 
Mockernut hickory ..... Carya tomentosa 

Yellow! birchieaes niece Betula alleghaniensis 
Hard maples 

Suganmaplen aaerecmie: Acer saccharum 

Blackimapleye = «crease Acer nigrum 
Soft maples 

Redimaplesen wa ence Acer rubrum 

silvermaple)... «5... Acer saccharinum 
Americanbeech......... Fagus grandifolia 

Ashes 
WhitelaS lier Fraxinus americana 

BlaGkaShl\ piece « Fraxinus nigra 
Greentdsh@ see. ee Fraxinus pennsylvanica 

Balsamiponiale ae seer Populus balsamifera 

Easterncottonwood ..... Populus deltoides 

Aspens 
Bigtoothaspen ....... Populus grandidentata 

Quakingaspen........ Populus tremuloides 

Basswoods..7. 22a te" Tilia americana 

Yellowpoplar........... Liriodenaron tulipifera 
Blackwalnut ........... Juglans nigra 

Blackichentyiease nce seen Prunus serotina 
Butternut? sae) aes ee Juglans cinerea 

Elms 
Americanelm ........ Ulmus americana 
Slipperyelm ......... Ulmus rubra 
ROCKIN) sevens ae ey U/lmus thomasii 

re (aarloyicda) Saar a auc Betula papyrifera 
Other hardwoods 

BOXGIGEI i: weenea so crs.. Acer negundo 

SWEETDINGH Mens. vee see Betula lenta 
RIVERDIFGhy. or re. LEE Betula nigra 

BlackiwillOWie. Gen ANA Salix nigra 

Ohio buckeye ........... Aesculus glabra 
Flowering dogwood ...... Cornus florida 

Honeylocust’ (niin PES. Gleditsia triacanthos 
Osageorange .......... Maclura pomifera 



Blacktupeloveans eee Nyssa sylvatica var. sylvatica 

SVGamOnewereee ra see Platanus occidentalis 
BlackdOCuSteeneo. saat Robinia pseudoacacia 

SasSatfiaSin teem 2th aaah Sassafras albidum 
Redimulbeniyanaeerrrtin ae Morus rubra 
Americanchestnut....... Castanea dentata 

METRIC EQUIVALENTS OF 
UNITS USED IN THIS 

REPORT 
1 acre = 4,046.86 square meters or 0.405 hectare. 

1,000 acres = 405 hectares. 

1,000 board feet (International -inch log rule) 
= 3.48 cubic meters. 

Breast height = 1.4 meters above the ground. 
1 cubic foot = 0.0283 cubic meter. 

1 foot = 30.48 centimeters or 0.3048 meter. 

1 inch = 25.4 millimeters, 2.54 centimeters, or 

0.0254 meter. 

1 pound = 0.454 kilogram. 
1 ton = 0.907 metric ton. 

DEFINITION OF TERMS 

Basal area.—The area in square feet of the cross 
section at breast height of a single tree. When the 
basal area of all trees in a stand are summed, the 

result is usually expressed as square feet of basal 

area per acre. 

Commercial forest land.—Forest land producing 
or capable of producing crops of industrial wood 
and not withdrawn from timber utilization. (Note: 

Areas qualifying as commercial forest land have 

the capability of producing in excess of 20 cubic 
feet per acre per year of annual growth under 
management. Currently inaccessible and inoper- 

able areas are included, except when the areas 
involved are small and unlikely to become suit- 

able for production of industrial wood in the fore- 
seeable future.) Also see definition of pastured 

commercial forest land. 

Commercial species.—Tree species presently or 
prospectively suitable for industrial wood prod- 
ucts. (Note: Excludes species of typically small 

size, poor form, or inferior quality such as hop- 
hornbeam and hawthorn.) 

County and municipal land.—Land owned by 

counties and local public agencies or municipali- 
ties, or land leased to these governmental units 
for 50 years or more. 

Cropland.—Land under cultivation within the past 
24 months, including cropland harvested, crop 
failures, cultivated summer fallow, idle cropland 

used only for pasture, orchards, and land in soil 

improved crops, but excluding land cultivated in 

developing improved pasture. 

Diameter classes.—A classification of trees based 

on diameter outside bark, measured at breast 

height (41% feet above the ground). (Note: d.b.h. is 
the common abbreviation for diameter at breast 
height. Two-inch diameter classes are commonly 
used in Forest Inventory and Analysis tables, with 
the even inch the approximate midpoint for a class. 

For example, the 6-inch class includes trees 5.0 

through 6.9 inches d.b.h.). 

Farm.—Any place from which $1,000 or more of 
agricultural products were sold or normally would 

have been sold during the year. 

Farmer-owned land.—Land owned by farm oper- 
ators. (Note: Excludes land leased by farm oper- 

ators from nonfarm owners, such as railroad com- 

panies and States.) 

Forest land.—Land at least 16.7 percent stocked 
by forest trees of any size, or formerly having had 

such tree cover, and not currently developed for 
nonforest use. (Note: Stocking is measured by 

comparing basal area and/or number of trees, by 

age or size and spacing with specified standards.) 
The minimum area for classification of forest land 

is 1 acre. Roadside, streamside, and shelterbelt 

strips of timber must have a crown width of at 

least 120 feet to qualify as forest land. Unim- 
proved roads and trails, streams, or other bodies 

of water or clearings in forest areas shall be classed 

as forest if less than 120 feet wide. Also see def- 
initions for land area, commercial forest land, 

noncommercial forest land, productive-reserved 
forest land, stocking, unproductive forest land, and 

water. 

Forest industry land.— Land owned by companies 
or individuals operating primary wood-using 

plants. 

Forest trees.— Woody plants having a well-devel- 
oped stem and usually more than 12 feet in height 

at maturity. 

Forest type.—A classification of forest land based 
upon the species forming a plurality of live tree 
stocking. Major forest types in Michigan are: 
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Jack pine.—Forests in which jack pine com- 
prises a plurality of the stocking. (Common as- 
sociates include eastern white pine, red pine, as- 
pen, birch, and maple.) 

Red pine.—Forests in which red pine comprises 

a plurality of the stocking. (Common associates 
include eastern white pine, jack pine, aspen, birch, 

and maple.) 

White pine.—Forests in which eastern white 

pine comprises a plurality of the stocking. (Com- 
mon associates include red pine, jack pine, aspen, 

birch, and maple.) 

Balsam fir.—Forests in which balsam fir and 

white spruce comprise a plurality of stocking with 

balsam fir the most common. (Common associates 
include white spruce, aspen, maple, birch, north- 
ern white-cedar, and tamarack.) 

White spruce.—Forests in which white spruce 

and balsam fir comprise a plurality of the stocking 
with white spruce the most common. (Common 
associates include balsam fir, aspen, maple, birch, 
northern white-cedar, and tamarack.) 

Black spruce.—Forests in which swamp coni- 

fers comprise a plurality of the stocking with black 
spruce the most common. (Common associates in- 

clude tamarack and northern white-cedar.) 

Northern white-cedar.—Forests in which swamp 

conifers comprise a plurality of the stocking with 

northern white-cedar the most common. (Common 

associates include tamarack and black spruce.) 

Tamarack.—Forests in which swamp conifers 

comprise a plurality of the stocking with tamar- 
ack the most common. (Common associates in- 

clude black spruce and northern white-cedar.) 

Oak-hickory.—Forests in which northern red 

oak, white oak, bur oak, or hickories, singly or in 

combination, comprise a plurality of the stocking. 

(Common associates include jack pine, beech, yel- 

low-poplar, elm, and maple.) 

Elm-ash-soft maple.—Forests in which low- 

land elm, ash, cottonwood, and red maple, singly 
or in combination, comprise a plurality of the 

stocking. (Common associates include birch, spruce, 

and balsam fir.) 

Maple-birch.—Forests in which sugar maple, 

basswood, yellow birch, upland American elm, and 

red maple, singly or in combination, comprise a 

plurality of the stocking. (Common associates in- 

clude white pine, elm, hemlock, and basswood.) 
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Aspen.—Forests in which quaking aspen or 
bigtooth aspen, singly or in combination, comprise 

a plurality of the stocking. (Common associates 

include balsam poplar, balsam fir, and paper birch.) 

Paper birch.—Forests in which paper birch 
comprises a plurality of the stocking. (Common 
associates include maple, aspen, and balsam fir.) 

Exotic.—Forests in which species not native to 

Michigan comprise a plurality of the stocking. 
(Mostly Scotch pine in plantations.) 

Gross area.—The entire area of land and water as 

determined by the Bureau of the Census, 1970. 

Growing-stock trees.—Live trees of commercial 
species qualifying as desirable and acceptable trees. 

(Note: Excludes rough, rotten, and dead trees.) 

Hardwoods..—Dicotyledonous trees, usually broad- 

leaved and deciduous. 

Idle farmland.—Includes former cropland, or- 
chards, improved pastures, and farm sites not 

tended within the past 2 years and presently less 
than 16.7 percent stocked with trees. 

Improved pasture.—Land currently improved for 

grazing, by cultivation, seeding, irrigation, or 

clearing of trees or brush and less than 16.7 per- 
cent stocked with live trees. 

Indian land.—Tribal land held in fee but admin- 

istered by the Federal Government. 

Land area.—A. Bureau of the Census.—The area 

of dry land and land temporarily or partly covered 
by water, such as marshes, swamps, and river 

floodplains (omitting tidal flats below mean high 
tide); streams, sloughs, estuaries, and canals less 

than one-eighth of a statute mile wide; and lakes, 

reservoirs, and ponds less than 40 acres in area. 
B. Forest Inventory and Analysis.—The same 

as the Bureau of the Census, except minimum 

width of streams, etc., is 120 feet and minimum 

size of lakes, etc., is 1 acre. 

Maintained road.— Any road, hard-topped or other 
surfaces, that is plowed or graded at least once a 
year. Includes rights-of-way that are cut or treated 

to limit herbaceous growth. 

Marsh.—Nonforest land that characteristically 

supports low, generally herbaceous or shrubby 

vegetation and that is intermittently covered with 

water. 



Miscellaneous federal land.—Federal land other 
than National Forest, and land administered by 

the Bureau of Land Management. 

Miscellaneous private land.— Privately owned land 
other than forest-industry and farmer-owned land. 

National Forest land.—Federal land that has been 

legally designated as National Forest or purchase 
units, and other land under the administration of 

the USDA Forest Service. 

Noncommercial forest land.—(a) Unproductive 
forest land and (b) productive-reserved forest land. 
(See individual definitions). 

Noncommercial species.—Tree species of typi- 
cally small size, poor form, or inferior quality that 

normally do not develop into trees suitable for 
industrial wood products. 

Nonforest land.—Land that has never supported 

forests, and land formerly forested where use for 
timber management is precluded by development 

for other uses. (Note: Includes areas used for crops, 

improved pasture, residential areas, city parks, 

improved roads of any width and adjoining clear- 

ings, powerline clearings of any width, and 1- to 

40-acre areas of water classified by the Bureau of 

the Census as land. If intermingled in forest areas, 

unimproved roads and nonforest strips must be 
more than 120 feet wide and more than 1 acre in 

area to qualify as nonforest land.) 
a. Nonforest land without trees.—Nonforest land 

with no live trees present. 
b. Nonforest land with trees.—Nonforest land 

with one or more trees per acre at least 5 inches 

d.b.h. 

Nonstocked land.—Commercial forest land less than 
16.7 percent stocked with growing-stock trees. 

Ownership.—Property owned by one owner, re- 

gardless of the number of parcels in a specified 

area. 

Ownership size class.—The amount of commercial 

forest land owned by one owner, regardless of the 
number or parcels. 

Owner tenure.—The length of time a property has 

been held by the owner. 

Pasture and range.—Land that is currently im- 

proved for grazing by cultivation, seeding, or ir- 

rigation, plus land on which the natural plant 

cover is composed principally of native grasses, 
forbs, or shrubs valuable as forage. 

Physiographic class.—A measure of soil and wa- 

ter conditions that affect tree growth on a site. 
The physiographic classes are: 

Xeric sites.—Very dry soils where excessive 

drainage seriously limits both growth and species 
occurrence. Example: sandy jack pine plains. 

Xeromesic sites.—Moderately dry soils where 

excessive drainage limits growth and species oc- 

currence to some extent. Example: dry oak ridge. 

Mesic sites.—Deep, well-drained soils. Growth 

and species occurrence are limited only by cli- 

mate. 

Hydromesic sites.— Moderately wet soils where 

insufficient drainage or infrequent flooding limits 
growth and species occurrence to some extent. Ex- 

ample: better drained bottomland hardwood sites. 

Hydric sites.— Very wet sites where excess wa- 

ter seriously limits both growth and species oc- 

currence. Example: wet, frequently flooded river 

bottoms and spruce bogs. 

Productive-reserved forest land.—Forest land 
sufficiently productive to qualify as commercial 
forest land but withdrawn from timber utilization 

through statute, administrative regulation, des- 
ignation, or exclusive use for Christmas tree pro- 

duction, as indicated by annual shearing. 

Sapling-seedling stands.—(See stand-size class.) 

Sawtimber stands.—(See stand-size class.) 

Seedlings.— Live trees less than 1.0 inch d.b.h. that 
are expected to survive. Only softwood seedlings 

more than 6 inches tall and hardwood seedlings 

more than 1 foot tall are counted. 

Site class.—A classification of forest land in terms 
of inherent capacity to grow crops of industrial 

wood based on fully stocked natural stands. 

Site index.—An expression of forest site quality 

based on the height of a free-growing dominant 

or codominant tree of a representative species in 

the forest type at age 50. 

Softwoods.—Coniferous trees, usually evergreen, 

having needles or scale-like leaves. 
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Stand.—A growth of trees on a minimum of 1 acre 
of forest land that is stocked by forest trees of any 

size. 

Stand-age class.— Age of the main stand. Main stand 
refers to trees of the dominant forest type and 

stand-size class. 

Stand-area class.—The extent of a continuous for- 
ested area of the same forest type, stand-size class, 

and stand-density class. 

Stand-size class.—A classification of forest land 
based on the size class of growing-stock trees on 

the area; that is, sawtimber, poletimber or seed- 

lings and saplings: 

a. Sawtimber stands.—Stands at least 16.7 per- 

cent stocked with growing-stock trees, with half 
or more of total stocking in sawtimber or poletim- 
ber trees, and with sawtimber stocking at least 
equal to poletimber stocking. 

b. Poletimber stands.—Stands at least 16.7 per- 
cent stocked with growing-stock trees of which 
half or more of this stocking is in poletimber and/ 
or sawtimber trees, and with poletimber stocking 
exceeding that of sawtimber. 

c. Sapling-seedling stands.—Stands at least 16.7 

percent stocked with growing-stock trees of which 

more than half of the stocking is saplings and/or 

seedlings. 
d. Nonstocked stands.—Stands in which stock- 

ing of growing-stock trees is less than 16.7 percent. 

State land.— Land owned by States, or land leased 

to these governmental units for 50 years or more. 

Stocking.—The degree of occupancy of land by trees, 

measured by basal area and/or the number of trees 

in a stand by size or age and spacing, compared 

to the basal area and/or number of trees required 

to fully utilize the growth potential of the land; 

that is, the stocking standard. 

A stocking percent of 100 indicates full utili- 

zation of the site and is equivalent to 80 square 
feet of basal area per acre in trees 5 inches d.b.h. 
and larger. In a stand of trees less than 5 inches 

d.b.h., a stocking percent of 100 would indicate 
that the present number of trees is sufficient to 
produce 80 square feet of basal area per acre when 

the trees reach 5 inches d.b.h. 

Stands are grouped into the following stocking 

classes: 
Overstocked stands.—Stands in which stocking 

of trees is 134.0 percent or more. 
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Fully stocked stands.—Stands in which stock- 
ing of trees is from 101.0 to 133.9 percent. 

Medium stocked stands.—Stands in which 
stocking of trees is from 61.0 to 100.9 percent. 

Poorly stocked stands.—Stands in which stock- 

ing of trees is from 16.7 to 60.9 percent. 
Nonstocked areas.—Commercial forest land on 

which stocking of trees is less than 16.7 percent. 

Tree size class.—A classification of trees based on 
diameter at breast height, including sawtimber 
trees, poletimber trees, saplings, and seedlings. 

Unproductive forest land.— Forest land incapable 

of producing 20 cubic feet per acre of annual growth 
or of yielding crops of industrial wood under nat- 
ural conditions because of adverse site conditions. 

(Note: Adverse conditions include shallow soils, 

dry climate, poor drainage, high elevation, steep- 
ness, and rockiness.) 

Urban and other areas.— Areas within the legal 
boundaries of cities and towns; suburban areas 

developed for residential, industrial, or recrea- 

tional purposes; schoolyards; cemeteries; roads; 

railroads; airports; beaches; powerlines and other 

rights-of-way; or other nonforest land not included 

in any other specified land use class. 

Water.—(a) Bureau of the Census.—Streams, sloughs, 

estuaries, and canals more than one-eighth of a 
statute mile wide; and lakes, reservoirs, and ponds 

more than 40 acres in area. 

(b) Noncensus.—The same as the Bureau of the 

Census, except minimum width of streams, etc., 

is 120 feet and minimum size of lakes, etc., is 1 

acre. 

Wooded pasture.— Improved pasture with more than 
16.7 percent stocking in live trees but less than 

25 percent stocking in growing-stock trees. Area 

is currently improved for grazing or shows evi- 

dence of grazing. 

Wooded strip.—An acre or more of natural contin- 

uous forest land that would otherwise meet Forest 
Inventory and Analysis standards for commercial 

forest land except that it is less than 120 feet wide. 
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Table 10.—Area of commercial forest land by own- 
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type and stand-age class 
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type, site-index class, and Forest Survey 

Unit 

Table 18.—Area of commercial forest land by forest 

type, stand-size class, and basal-area class 
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ing class of growing-stock trees and stand- 
size class 

Table 20.—Area of commercial forest land by stock- 

ing class based on selected stand 

components 

Table 21.—Area of noncommercial forest land by 

ownership class 

Table 22.—Area of noncommercial forest land by forest 

type 

Table 23.—Area of nonforest land with trees by for- 

est type and land use 

Table 24.—Area of plantations by forest type and 
stand-age class 

Table 25.—Area of plantations by forest type and 
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Table 26.—Number of growing-stock trees by spe- 
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Table 5.--Area of land by land class, Michigan 
1966!/ and 1980 

(In thousand acres) 

L 1966 1980 and class 

FOREST LAND 
Commercial forest 

Jack pine 883.5 836.7 
Red pine 594.8 655.9 
White pine 147.9 214.1 
Balsam fir-white spruce 1,071.9 735.5 
Black spruce 421.1 520.6 
Northern white-cedar 1,166.0 1/3136 
Tamarack 168.9 114.8 
Oak-hickory 2,360.9 Po173.6 
Elm-ash-soft maple 1,897.1 1,326.4 
Maple-birch 5,215.8 6,098.4 
Aspen 4,150.4 3,406.6 
Paper birch 416.5 374.8 
Exotic 86.2 86.3 
Nonstocked 276.3 172.2 

Subtotal 18,857 .3 17,489.5 

Noncommercial forest land 
Unproductive 205.0 252 
Productive-reserved 311.1 622.1 

Subtotal 516.1 879.3 

Total 19,373.4 18, 368.8 

NONFOREST LAND 
Cropland 9,713.8 12,292.7 
Pasture and range 1,624.6 1,338.5 
Other 5,780.3 4,362.9 

Total Musee 17,994.1 

TOTAL LAND 2/36 492.1 3/36,362.9 

WATER (BUREAU OF THE CENSUS) TRS A 3/g95,.3 

TOTAL LAND AND WATER 2/37 258.2 2/37,258.2 

1/F i gures have been adjusted from those published 
after the 1966 survey to conform to 1980 areas because 
of changes in survey procedures and definitions. 

2/ly is. Department of Commerce, Bureau of Census. 1950. 

WS, Department of Commerce, Bureau of Census, 
1970. Area Measurement Reports, GE-20, No. 1. 
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Table 6.--Area of land by land use class and Forest Survey Unit, Michigan, 1980 

Land use class 

FOREST LAND 
Commercial forest 
Unproductive forest 
Productive reserved 

Total 

NONFOREST LAND 
Nonforest with trees 

Cropland with trees 
Improved pasture with trees 

‘ Wooded strips 
Idle farmland with trees 
Marsh with trees 
Urban and other windbreaks 
Windbreaks 
Wooded pasture 

Subtotal 
Nonforest without trees 

Cropland without trees 
Improved pasture without trees 
Idle farm without trees 
Marsh without trees 

Other farm-farmstead 

Urban and other 
Noncensus water 

Subtotal 

Total 

TOTAL LAND 

WATER (BUREAU OF THE CENSUS) 

TOTAL LAND AND WATER 

1/ 

(In thousand acres) 

All 
Units 

17,489.5 
(43 304 
622.1 

18,368.8 

96.8 
82.2 

241.3 
12.8 

235.3 

37/25 
13.4 

es) 

PISS 
1,254.5 

19.8 
628.5 
477.6 

3,105.6 
7055 

17,274.8 

17,994.1 

1/36 362.9 

1/g96,.3 

1/37 958.2 

Eastern 

Upper 

Peninsula 

3,801.6 
102.4 
127.6 

4,031.6 

83.3 

446.4 
1.8 
2.0 

240.3 
17.4 

162.5 
USot/ 

884.1 

967.4 

4,999.0 

165.8 

5,164.8 

— U.S. Department of Commerce, Bureau of Census, 1970. 

Forest Survey Unit 

Western 

Upper 
Peninsula 

4,529.6 
62.2 

266.7 

4,858.5 

Northern 

Lower 

Peninsula 

6,694.9 
87.7 

147.0 

6,929.6 

wo WHS NSM WMO 

OO) Ono 

OwWown 

MIlMm™wN . O-.6 HiImoi 

4,421.1 

11,350.7 

362.6 

11S /13,03 

Southern 
Lower 

Peninsula 

be hes) 

14,686.7 

Area Measurement Reports, GE-20 No. 1. 

Table 7.--Area of commercial forest land by ownership class and Forest Survey Unit, Michigan, 1980 

Ownership Class 

National Forest 
Bureau of Land Mgmt. 
Miscellaneous federal 
Indian 
State 

County and municipal 
Forest industry 
Farmer 

Misc. private-corp. 
Misc. private-indiv. 

All owners 

18 

(In thousand acres) 

Eastern 

Upper 
Peninsula 

aD Ww nn 

Sl omen ele) ett .el. (6) —« DI AOnMmMnAwoa co 

Forest Survey Unit 

Western 

Upper 
Peninsula 

—" ie) a oO 

. CLO are et ..6m eres 6 DiwhrPrewMmwwa 

Northern 

Lower 

Peninsula 

Southern 

Lower 

Peninsula 

12.9 

7.6 

149.3 
52.6 

1,150.9 
140.2 
949.9 

2,463.4 



Table 8.--Area of land and forest land by county and Forest Survey Unit, Michigan, 1980 

EASTERN UPPER PENINSULA 

Forest land— 

Commercial 
forest as a All forest 

Alls, All Non 3/ 4/ percent of as a percent 
County land forest commercial— Commercial— land area of land area 

----- ee Thousand acres- - - - - - - - - - - -Percent- - - - 

Alger 578.9 530.7 38.8 491.9 85 92 
Chippewa 1,017.6 757.5 51.6 705.9 69 74 
Delta 753.0 596.8 22.3 574.5 76 79 
Luce 580.1 496.5 28.1 468.4 81 86 
Mackinac 649.1 565.0 40.7 524.3 81 87 
Menominee 664.3 496.2 2.8 493.4 74 75 
Schoolcraft 756.0 588.9 45.7 543.2 72 78 

Total 4,999.0 4,031.6 230.0 3,801.6 76 81 

WESTERN UPPER PENINSULA 

Baraga 576.5 539.8 26.6 513.2 89 94 
Dickinson 484.6 381.0 4.4 376.6 78 79 
Gogebic 708.4 654.6 34.7 619.9 88 92 
Houghton 650.9 533.7 20.0 513.7 79 82 
Iron 749.5 664.7 10.7 654.0 87 89 
Keweenaw 344.1 333.1 126.0 207.1 60 97 
Marquette 1,170.4 1,026.9 56.5 970.4 83 88 
Ontonagon 842.0 724.7 50.0 674.7 80 86 

Total 5,526.4 4,858.5 328.9 4,529.6 82 88 

NORTHERN LOWER PENINSULA 

Alcona 433.6 318.9 12.4 306.5 71 74 
Alpena 361.3 222.6 4.9 217.7 60 62 
Antrim 304.3 159.9 3.3 156.6 51 53 
Arenac 235.2 94.4 ead) 92.7 39 40 
Bay 286.2 20.1 2.3 17.8 6 7 
Benzie 201.9 131.0 9.9 121.1 60 65 
Charlevoix 265.1 139.1 0.5 138.6 52 52 
Cheboygan 461.2 383.0 16.4 366.6 79 83 
Clare 365.4 219.9 4.2 215.7 59 60 
Crawford 359.3 304.8 31.9 272.9 76 85 
Emmet 294.7 202.2 7.0 195.2 66 69 
Gladwin 322.2 193.1 0.3 192.8 60 60 
Grand Traverse 295.8 154.4 Oe: 152.2 51 52 
Iosco 347.9 231.9 Hes 224.6 65 67 
Isabella 365.9 78.4 -- 78.4 21 21 
Kalkaska 362.0 275.3 22.0 253.3 70 76 
Lake 365.3 300.0 0.2 299.8 82 82 
Leelanau 220.5 94.1 18.3 75.8 34 43 
Manistee 353.9 225.7 0.2 225.5 64 64 
Mason 313.4 156.0 8.0 148.0 47 50 
Mecosta 358.4 125.2 2.5 122.7 34 35 
Midland 332.7 149.8 2.3 147.5 44 45 
Missaukee 361.3 212.5 8.1 204.4 57 59 
Montmorency 355.2 302.3 0.3 302.0 85 85 
Newaygo 543.7 316.3 6.3 310.0 57 58 

(Table 8 continued on next page) 



(Table 8 continued) 

NORTHERN LOWER PENINSULA 

Forest land— 

Commercial 

forest as a All forest 
All, , All Non 3/ 4/ percent of as a percent 

County land— forest commercial— Commercial— land area of land area 

-------- Thousand acres- - - - - - - - - - - -Percent- - - - 

Oceana 343.2 160.0 11.7 148.3 43 47 
Ogemaw 365.7 235.3 15.8 219.5 60 64 
Osceola 371.8 158.5 ibs T/ 156.8 42 43 
Oscoda 360.2 309.9 edl 307.2 85 86 
Otsego 337/25 262.9 Doll 260.8 77 78 
Presque Isle 414.6 277.6 10.7 266.9 64 67 
Roscommon 333.4 252.8 6.1 246.7 74 76 
Wexford 357.9 261.7 11.4 250.3 70 73 

Total 11,350.7 6,929.6 234.7 6,694.9 59 61 

SOUTHERN LOWER PENINSULA 

Allegan 528.6 137.4 -- 137.4 26 26 
Barry 354.7 119.9 8.7 111.2 31 34 
Berrien 371.0 67.3 WG? 66.1 18 18 
Branch 323.8 44.1 -- 44.1 14 14 
Calhoun 453.8 76.5 0.5 76.0 ily 17 
Cass 314.0 54.0 -- 54.0 17 17 
Clinton 366.0 31.0 0.5 30.5 8 8 
Eaton 365.5 45.5 -- 45.5 12 12 
Genesee 410.9 44.0 -- 44.0 11 11 
Gratiot 361.9 27.4 -- 27.4 8 8 
Hillsdale 384.3 45.6 0.6 45.0 12 12 
Huron 524.1 hos: 103 56.0 11 ll 
Ingham 357.7 42.1 -- 42.1 12 12 
Ionia 367.8 38.6 1.4 Sine 10 10 
Jackson 446.8 87.4 4.0 83.4 19 20 
Kalamazoo 359.5 73.4 6.8 66.6 19 20 
Kent 548.5 123.6 1.0 122.6 22 23 
Lapeer 420.9 83.6 Za1D 81.1 19 20 
Lenawee 481.9 48.2 0.5 47.7 10 10 
Livingston 366.1 78.2 9.0 69.2 19 21 
Macomb 307.3 46.2 ee 45.0 15 15 
Monroe 356.5 35ie2 0.1 35.1 10 10 
Montcalm 455.9 145.3 -- 145.3 32 32 
Muskegon 320.9 165.8 1.2 164.6 51 52 
Oakland 554.6 104.2 eos 82.1 15 19 
Ottawa 360.5 77.8 0.2 77.6 22 22 
Saginaw 520.7 82.7 -- 82.7 16 16 
St. Clair 469.6 89.0 Gil 87.9 19 19 
St. Joseph 323.6 59.9 -- 59.9 19 19 
Sanilac 615.0 50.2 0.1 50.1 8 8 
Shiawassee 345.4 52.8 -- 52.8 15 15 
Tuscola 521.5 83.7 -- 83.7 16 16 
Van Buren 385.6 106.2 4.2 102.0 26 28 
Washtenaw 454.7 82.8 10.8 72.0 16 18 
Wayne 387.2 42.2 6.7 3505 9 ll 

Total 14, 486.8 2,549.1 85.7 2,463.4 17 18 

State total 36, 362.9 18,368.8 879.3 17,489.5 48 51 

1/1970 Bureau of the Census estimates. 

2/\ and at least 16.7 percent stocked by forest trees of any size, or formerly having such 
tree cover; excludes land currently developed for nonforest use such as urban or heavily settled 
residential or resort area, city parks, orchards, improved roads, or improved pasture land. The 
minimum forest area classified was 1 acre. Roadside, streamside, and shelterbelt strips of 
timber with a crown width of at least 120 feet and unimproved roads and trails, streams, and 
clearings in forested areas if less than 120 feet in width were classified as forest. 

3/\nproductive forest land incapable of yielding crops of industrial wood because of adverse 
site conditions, and productive public forest land withdrawn from commercial timber production 
through statute or administrative regulation or exclusive use for Christmas tree production. 

4/Forest land producing or capable of producing crops of industrial wood and not withdrawn 
from timber utilization by statute or administrative regulation. 



Table 9.--Area of commercial forest land by ownership class and site class, Michigan, 1980 

Ownership class 

National Forest 
Bureau of Land Mgmt. 
Miscellaneous federal 
Indian 
State 
County and municipal 
Forest industry 
Farmer 
Misc. private-corp. 
Misc. private-indiv. 

All owners 

All 
classes 

2,441 

44. 
22. 

3,571. 
186. 

1,980. 
3,097. 
1,510. 
4,633. 

17,489. 

35 

AIWDOANOnNWWO 

(In thousand acres) 

Site class (cubic feet of growth per acre per year) 

225+ 165-224 120-164 85-1 

os = 43.5 365 

ae ue 1.5 8 
ae 2b 2 1 
= 3.3 75.1 596 
at se 4.8 49 
is al 22.6 234 
ae a 119.7 848 
af a 42.2 265 
2a 1.6 15180) ed 
a 4.9 461.3 3,493 

19 50-84 20-49 

3 989.1 1,043.6 

3 12.7 22.4 
aul 14.5 6.1 
il MinilytS2Si6.9) jm Lis O2ee) 
ox | 70.8 62.0 
25 730.1 993.6 
30° 1523655 893.5 
7 595.6 607.0 
-3 1,906.4 1,449.6 
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Table 10.--Area of commercial forest land by ownership class and 
stand-volume class, Michigan, 1980 

Ownership class 

National Forest 
Bureau of Land Mgmt. 
Miscellaneous federal 
Indian 
State 
County and municipal 
Forest industry 
Farmer 

Misc. private-corp. 
Misc. private-indiv. 

All owners 

(In thousand acres) 

Stand-volume class (board feet! 

1,500 to All 
classes 

Less than 
1,500 

2,441.5 1,132.7 

44.9 33.9 
22.3 4.7 

3,571.3 1,804.3 
186.7 86.3 

1,980.8 561.4 
3,097.7 1,324.7 
1,510.5 565.1 
4,633.8 2,012.7 

17,489.5 7,525.8 

1/ international Im-inch rule. 

5,000 

963.0 

11.0 
cf 

1,320.4 
77.1 

878.9 
1,255.0 

584.3 
1,859.2 

6,961.6 

/) 

5, 000+ 

345.8 

a) Sp oO 

FILOrFOMNWaLH! 

21 



Table 11.--Area of privately owned commercial forest land by ownership class, owner tenure, 

Ownership class 
and owner tenure class 

Forest Industry 
1-4 years 
5-9 years 

10-19 years 
20+ years 

All classes 

Farmer 
1-4 years 
5-9 years 

10-19 years 
20+ years 

All classes 

Misc. priv.-corporation 
1-4 years 
5-9 years 

10-19 years 
20+ years 

All classes 

Misc. priv.-individual 
1-4 years 
5-9 years 

10-19 years 
20+ years 

All classes 

All private owners 
1-4 years 
5-9 years 

10-19 years 
20+ years 

All classes 

22 

Total 

372. 
115. 
441. 

1,051. 

1,980. 

503. 
530. 
766. 

1,296. 

3,097. 

156. 
203. 
345. 
805. 

1,510. 

ys A/c 
1,021. 
1,034. 
1,400. 

4,633. 

2,210. 
1,871. 
2,587. 
4,553. 

IW 2225 

AIDrMor av SPOON OD 

CO;FPmMo fF, 

and size of holding, Michigan, 1980 

5-10 

(In thousand acres) 

Size of holding (acres) 

11-20 21-50 

-- 1.6 
-- 2.3 

-- 3.9 

51.8 118.9 
38.6 136.8 
67.8 166.7 

105.6 254.1 

263.8 676.5 

2.2 6.4 
2.6 13.8 
4.1 12.6 
-- 19.2 

8.9 52.0 

116.2 316.3 
116.5 320.6 
61.6 271.9 

117.6 379.8 

411.9 1,288.6 

170.2 443.2 
157.7 473.5 
133.5 451.2 
223.2 653.1 

684.6 2,021.0 

51-100 
101- 
500 

1. 
ibe 

ips) > ve] 

milo ceo a « |e WIC O1M CO Miwit Ao, 

7 > 

SPOOwWwf 205. 

275. 
234. 
319. 
383. 

ale PIM ans oO 

473. 
432. 
613. 
905. 

2,424. Ww O @O oO 

501- 
2,500 

oe) Ww Ww ST > ~ 

Dlwr ana HjIwo Pre OM DwWwo Pile rR op 

_ fon) ine) 

Y NOLO OF a HDlonr © 

2,501- 
5,000 5001+ 

= 362.8 
= 107.1 

4.9 433.2 
ABal 1,035.7 
9.2 1,938.8 

5.7 1.6 
= 1.4 

3.8 4.1 
5.6 32.1 

15.1 39.2 

6.2 46.2 
10.8 44.6 
8.7 230.0 
8.6 574.7 

34.3 895.5 

6.2 20.4 
1.8 4.8 
9.4 5.0 
1.6 20.1 

19.0 50.3 

18.1 431.0 
12.6 157.9 
26.8 672.3 
20:1 Ghee 
77.6 2,923.8 
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Table 13.--Area of commercial forest land by forest type and Forest Survey Unit, Michigan, 1980 

(In thousand acres) 

Forest Survey Unit 

Eastern Western Northern Southern 
All Upper Upper Lower Lower 

Forest type Units Peninsula Peninsula Peninsula Peninsula 

Jack pine 836.7 229.1 88.3 506.7 12.6 
Red pine 655.9 139.8 57.6 427.0 31.5 
White pine 214.1 68.7 48.7 152 21.5 
Balsam fir 635.4 217.4 366.6 51.4 -- 
White spruce 100.1 30.1 40.6 21.9 7.5 
Black spruce 520.6 283.1 209.5 28.0 -- 
Northern white-cedar 117356 594.9 210.2 355.5 13.0 
Tamarack 114.8 43.8 36.0 30.6 4.4 
Oak-hickory 17336 19.3 22.6 1,068.1 663.6 
Elm-ash-soft maple 1,326.4 191.8 169.7 416.3 548.6 
Maple-birch 6,098.4 1,160.3 2,372.4 1,662.4 903.3 
Aspen 3,406.6 671.4 733.3 1,817.5 184.4 
Paper birch 374.8 110.5 143.8 113.9 6.6 
Exotic 86.3 1.2 1556 57.2 26.3 
Nonstocked 172.2 40.2 28.7 63.2 40.1 

All types 17,489.5 3,801.6 4,529.6 6,694.9 2,463.4 



Table 14.--Area of commercial forest land by county, stand-size class, and Forest Survey Unit, Michigan, 1980 

(In thousand acres) 

EASTERN UPPER PENINSULA 

Stand-size class 

All Sawtimber Poletimber Sapling and Nonstocked 
County stands stands stands seedling stands areas 

Alger 491.9 212.6 194.5 Ti/ail T/S7/ 
Chippewa 705.9 173.5 378.6 151.4 2.4 
Delta 574.5 99.2 329.4 145.2 0.7 
Luce 468.4 179.8 163.3 119.4 5.9 
Mackinac 524.2 122.1 283.2 iS 7.6 
Menonimee 493.4 79.2 230.6 181.1 2.5 
Schoolcraft 543.3 139.6 245.5 144.8 13.4 

All counties 3,801.6 1,006.0 1,825.1 930.3 40.2 

WESTERN UPPER PENINSULA 

Baraga 513.2 283.8 154.4 72.1 2.9 
Dickinson 376.6 74.1 190.8 108.6 3.1 
Gogebic 619.9 168.3 354.3 93.5 3.8 
Houghton 513.7 212.5 233.8 61.7 507 
Iron 654.0 208.9 309.1 133.7 2.3 
Keweenaw 207.1 121.2 62.2 23.7 -- 
Marquette 970.4 367.1 436.2 161.9 5.2 
Ontonagon 674.7 211.7 363.7 93.6 5.7 

All counties 4,529.6 1,647.6 2,104.5 748.8 28.7 

NORTHERN LOWER PENINSULA 

Alcona 306.5 74.8 152.0 77.4 253" 
Alepna 217.7 55.7 85.3 68.4 8.3 
Antrim 156.6 25.1 107.1 22.2 2.2 
Arenac 92.7 16.2 46.5 30.0 -- 
Bay 17.8 2.0 8.8 7.0 -- 
Benzie 121.1 29.2 56.0 35.9 -- 
Charlevoix 138.6 46.5 80.9 8.8 2.4 
Cheboygan 366.6 74.7 207.2 82.5 252 
Clare 215.7 50.0 77.5 88.2 -- 
Crawford 272.9 35.8 136.5 100.6 -- 
Emmet 195.2 54.1 114.2 26.9 -- 
Gladwin 192.8 36.3 89.9 64.5 21 
Grand Traverse 15252 43.6 70.8 37.8 -- 
Iosco 224.6 49.7 LS er, 59.2 -- 
Isabella 78.4 24.3 20.4 30.2 3.5 
Kalkaska 253.3 39.6 129.8 76.2 (/5z/ 
Lake 299.8 67.4 162.8 69.6 -- 
Leelanau 75.8 42.1 24.4 9.3 -- 
Manistee 225.5 57.9 83.2 75.6 8.8 
Mason 148.0 40.5 70.0 35.9 1.6 
Mecosta 2257, 32.4 34.6 53.4 2.3 
Midland 147.5 41.3 60.3 45.9 -- 
Missaukee 204.4 39.7 79.2 85.5 -- 
Montmorency 302.0 40.6 107.9 141.5 12.0 

(Table 14 continued on next page) 
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(Table 14 continued) 

NORTHERN LOWER PENINSULA 

Stand-size class 

All Sawtimber Poletimber Sapling and Nonstocked 
County stands stands stands seedling stands areas 

Newaygo 310.0 86.6 126.1 97.3 -- 
Oceana 148.3 44.3 64.7 35.4 3.9 
Ogemaw 219.5 S56: 117.8 64.6 1.8 
Osceola 156.8 66.6 39.6 50.6 -- 
Oscoda 307.2 52.0 125.9 129.3 -- 
Otsego 260.8 43.2 137.0 80.6 -- 
Presque Isle 266.9 54.4 125.4 87.1 -- 
Roscommon 246.7 58.3 137.6 50.8 -- 
Wexford 250.3 48.5 142.0 Bilied: Zell 

All counties 6,694.9 1,508.7 3,137.1 1,985.9 63.2 

SOUTHERN LOWER PENINSULA 

Allegan 137.4 57.0 41.8 38.6 -- 
Barry 111.2 62.0 24.4 24.8 -- 
Berrien 66.1 42.0 12.5 11.6 -- 
Branch 44.1 23.5 11.2 9.4 -- 
Calhoun 76.1 40.5 23.0 12.6 -- 
Cass 54.0 24.6 20.6 8.8 -- 
Clinton 30.5 10.7 8.4 11.4 -- 
Eaton 45.5 15.5 18.9 11.1 -- 
Genesee 44.0 12.3 11.7 20.0 -- 
Gratiot 27.4 13.7 6.2 7.5 -- 
Hillsdale 45.0 12.1 9.7 17.3 5.9 
Huron 56.1 14.0 19.4 18.5 4.2 
Ingham 42.1 27.0 6.6 8.5 -- 
Ionia 37.2 15.4 4.4 17.4 -- 
Jackson 83.4 41.8 20.7 20.9 -- 
Kalamazoo 66.6 19.8 55 31733 -- 
Kent 122.6 26.8 521 43.7 -- 
Lapeer 81.0 36.8 19.1 (AEA -- 
Lenawee 47.7 20.1 10.1 15.5 2.0 
Livingston 69.1 45.4 16.7 7.0 -- 
Macomb 45.0 13.5 -- 31.5 -- 
Monroe 35.1 17.6 5.1 10.4 2.0 
Montcalm 145.3 36.9 67.1 36.6 4.7 
Muskegon 164.6 62.7 49.8 46.2 5.9 
Oakland 82.2 26.9 17.8 32.9 4.6 
Ottawa 77.5 39.4 11.2 26.9 -- 
Saginaw 82.7 19.3 21.9 41.5 -- 
St. Clair 87.9 41.4 12.5 34.0 -- 
St. Joseph 59.9 27.0 7.4 237 1.8 
Sanilac 50.1 4.2 9.4 32.0 4.5 
Shiawassee 52.8 25.5 17.4 9.9 -- 
Tuscola 83.7 11.8 56.6 1533 -- 
Van Buren 102.0 30.5 35.5 36.0 -- 
Washtenaw 72.0 41.6 17.8 8.1 4.5 
Wayne 35.5 24.4 4.2 6.9 -- 

All counties 2,463.4 983.7 686.7 752.9 40.1 

All units 17,489.5 5,146.0 7,753.4 4,417.9 172.2 



Table 15.--Area of commercial forest land by forest type, stand-size class, and site class, 
Michigan, 1980 

(In thousand acres) 

Forest type and All Site class (cubic feet of growth per acre per year) 

stand-size class classes 225+ 165-224 120-164 85-119 50-84 20-49 

Jack pine 
Sawtimber 163.8 -- -- -- 15.6 52nS 95.9 
Poletimber 454.9 -- -- -- 8.7 100.4 345.8 
Sapling & seedling 218.0 -- -- -- -- 22.9 195.1 

All stands 836.7 -- -- -- 24.3 175.6 636.8 

Red pine 
Sawtimber 140.0 -- -- 6.6 55.3 64.6 135 
Poletimber 329.2 -- -- 48.4 137.9 118.7 24.2 
Sapling & seedling 186.7 -- -- 6.9 S/S) 129.8 6h) 

All stands 655.9 -- -- 61.9 230.7 313.1 50.2 

White pine 
Sawtimber 147.5 -- -- 15k 7 S)G7/ Weil 27.0 
Poletimber 40.5 -- -- -- 9.9 22.7 7.9 
Sapling & seedling 26.1 -- -- 2.2 4.1 8.9 10.9 

All stands 214.1 -- -- 17.9 47.7 102.7 45.8 

Balsam fir 
Sawtimber 143.0 -- Wei) ZSoit 57.9 45.2 Wesel 
Poletimber 315.9 -- 3.2 55.3 178.0 65.9 is5 
Sapling & seedling 176.5 -- -- 18.2 76.4 35.6 46.3 

All stands 635.4 -- 4.9 96.6 312.3 146.7 74.9 

White spruce 
Sawtimber 28.6 -- -- -- 4.6 lot 6.9 
Poletimber 44.7 -- -- -- 14.4 19.6 10.7 
Sapling & seedling 26.8 -- -- -- 9.8 14.7 2.3 

All. stands 100.1 -- -- -- 28.8 51.4 19.9 

Black spruce 
Sawtimber ISS a7/ -- -- -- -- 2.9 10.8 
Poletimber 261.2 -- -- -- 13.6 29.7 217.9 
Sapling & seedling 245.7 -- -- -- 1.9 17.8 226.0 

All stands 520.6 -- -- -- INS) 50.4 454.7 

Northern white-cedar 
Sawtimber 305.8 -- -- -- -- 43.0 262.8 
Poletimber 640.6 -- -- -- 6.9 54.3 579.4 
Sapling & seedling 22 -- -- -- -- 13.0 214.2 

All stands 1,173.6 -- -- -- 6.9 110.3 1,056.4 

(Table 15 continued on next page) 



(Table 15 continued) 

Forest type and 

stand-size class 

Tamarack 
Sawtimber 

Poletimber 
Sapling & seedling 

All stands 

Oak-hickory 
Sawtimber 
Poletimber 
Sapling & seedling 

All stands 

Elm-ash-soft maple 
Sawtimber 
Poletimber 
Sapling & seedling 

All stands 

Maple-birch 
Sawtimber 
Poletimber 
Sapling & seedling 

All stands 

Aspen 
Sawtimber 
Poletimber 
Sapling & seedling 

All stands 

Paper birch 
Sawtimber 
Poletimber 
Sapling & seedling 

All stands 

Exotic 
Sawtimber 
Poletimber 
Sapling & seedling 

All stands 

Nonstocked 

All types 
Sawtimber 
Poletimber 
Sapling & seedling 
Nonstocked 

All stands 

All 

classes 

We 
35%. 
66. 

114. 

684. 
782. 
307. 

Sis 

453. 
471. 
401. 

1,326. 

2,479. 
2,568. 
1,050. 

6,098. 

533. 
1,504. 
1,368. 

3,406. 

eo Jeo e@ © CO}NW WOOP 

PO }W!o © Co 

Aim © PO 

Pimnmeom P}Ormn HAjPMwMOo Oy;w ag 

Di woe 

225+ 

4.9 

120-164 

162.1 
209.4 
87.4 
2.4 

461.3 

85-119 

1,110.7 
1,578.8 

790.3 
13.8 

3,493.6 

50-84 

Sl tose ones Wire| a No 

ess (oc mettre mite M}wo orm wo 

Site class (cubic feet of growth per acre per year) 

165-224 20-49 
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Table 17.--Area of commercial forest land by forest type, site-index class, and Forest Survey Unit, Michigan, 

Forest type 

Jack pine 
Red pine 
White pine 
Balsam fir 
White spruce 
Black spruce 
Northern white-cedar 
Tamarack 
Oak-hickory 
Elm-ash-soft maple 
Maple-birch 
Aspen 
Paper birch 
Exotic 
Nonstocked 

All types 

Jack pine 
Red pine 
White pine 
Balsam fir 
White spruce 
Black spruce 
Northern white-cedar 
Tamarack 
Oak-hickory 
Elm-ash-soft maple 
Maple-birch 
Aspen 
Paper birch 
Exotic 
Nonstocked 

All types 

Jack pine 
Red pine 
White pine 
Balsam fir 
White spruce 
Black spruce 
Northern white-cedar 
Tamarack 
Oak-hickory 
Elm-ash-soft maple 
Maple-birch 
Aspen 
Paper birch 
Exotic 
Nonstocked 

All types 

All 

classes 

836. 7 
655.9 
214. 
635. 
100. 
520. 

173. 
114. 

1,773. 
1,326. 
6,098. 
3,406. 

374. 

209. 
210. 
36 
22 

169. 
2,372. 

733. 
143. 

1. 
28. 

4,529. 

ON (On 0: “On Hind Cor0ead. O10 BO On ta Oano on [em fe DIMONNMNAPWAWWOOrRrPAIOrF AIM wWODPPAAVAVN-H Lr 

one em ol commen is 

DIANDWDWHNYHDONMADAIAYNAHW 

11-20 

= ee ° foe) 

on 

Nore rPwo 

rPNMOrONMN POLO 

On On abe-Ome Olt OAD 

e ° OO DID! PNDOWNMFRONM! oO|}. 

(In thousand acres) 

Site-index class (feet) 

ALL UNITS 

31-40 41-50 

123.1 255.0 
2.6 146.4 

17.6 41.7 
62.6 176.2 
13.6 19.2 

226.1 IAAT) 
365.8 129.4 
40.8 PALST/ 
65.7 310.4 

128.1 162.0 
120.5 562.8 
55.8 214.0 
19.2 38.5 
4.2 22.5 

foal 60.0 

1,262.8 2,343.5 

EASTERN UPPER PENINSULA 

60.4 48.3 
-- 33.5 

MG 74 21.5 
15.0 67.0 
6.0 7.2 

127.7 114.6 
161.6 60.1 
19.2 13.6 
AA 0.4 

25.2 54.0 
32.1 136.9 
25.9 VUE 
6.3 13.8 

302 13.6 

495.3 661.7 

WESTERN UPPER PENINSULA 

MUST) 5.9 
-- 19.3 
-- 8.1 

44.8 92.0 
3.3 9.8 

88.5 55.5 
58.3 18.2 
12.9 14.1 
1.7 S54 

39.2 41.0 
Sei 267.1 
5.3 31.9 
Biol 6.7 

2.6 2.8 

313.1 575.6 

51-60 61-70 

270.4 128.8 
214.3 161.3 
89.4 36.9 

268.6 90.2 
25.8 14.4 
50.3 13.7 
29.5 33.2 
18.3 8.5 

463.5 456.9 
261.2 333.8 

1,320.2. ~15926.0 
592.1 969.9 
147.1 124.9 
20.6 28.3 
54.1 14.9 

3,825.4 4,341.7 

76.7 25.1 
58.6 46.0 
26.5 4.8 
97.3 29.0 
2.8 EA 

21.5 4.4 
14.3 8.0 
4.8 1.6 
4.6 6.6 

LW GT 39.6 
319.2 428.7 
157.9 204.3 
47.6 36.6 

-- Lez 
14.3 3.6 

903.8 850.6 

10.2 45.0 
13.6 6.8 
29.3 ai) 

146.4 57.0 
13.0 3.3 
25.1 4.4 
2.7 10.9 
5.2 3.8 
4.7 11.4 

35.2 35.5 
616.8 825.5 
127.4 217.3 
62.1 54.6 
1.6 -- 

17.0 2.9 

1,110.3 1,288.1 

PrRWWWrRO 

iets Om One 

1.1 

779.3 251.2 

1980 

32.5 

(Table 17 continued on next page) 
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(Table 17 continued) 
NORTHERN LOWER PENINSULA 

All Site-index class (feet) 

Forest type classes 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91+ 

Jack pine 506.7 -- -- 60.8 200.7 183.5 46.4 7.8 T5 -- 
Red pine 427.0 -- -- 2.6 90.9 139.2 108.3 66.3 19.7 -- 
White pine Sat -- -- 6.4 ieat 25) 22.4 Toil 4.7 -- 
Balsam fir 51.4 -- -- 2.8 Wer 24.9 4.2 2058) -- -- 
White spruce 21.9 -- 4.7 4.3 Ze 255) -- 55 (acai) -- 
Black spruce 28.0 -- 1.9 9.9 7.6 3.7 4.9 -- -- -- 
Northern white-cedar 355.5 15.4 120.4 142.6 SU 23 11.4 Ces -- -- 
Tamarack 30.6 -- 8.2 8.7 -- 8.3 Soil -- 2S -- 
Oak-hickory 1,068.1 -- 2.3 49.4 aT /AN's) 339.9 244.2 119.1 29.6 12.1 
Elm-ash-soft maple 416.3 -- 5.5 39.6 48.5 97.1 120.2 68.8 13.8 22.8 
Maple-birch 1,662.4 -- -- 27.5 116.6 297.5 465.8 477.0 210.7 67.3 
Aspen 18175 -- all 24.6 104.9 273.0 507.8 532.9 293.9 Wind 
Paper birch 113.9 -- 0.1 9.8 18.0 34.1 S35 // 1823 4.9 -- 
Exotic 57.2 -- -- -- 28%) 13.0 21.0 9.6 -- Lea 
Nonstocked 63.2 -- 1.6 1S 23.4 W267/ 6.6 7.6 -- -- 

All types 6,694.9 15.4 147.4 400.3 977.2 1,464.2 1,600.0 1,319.6 589.8 181.0 

SOUTHERN LOWER PENINSULA 

Jack pine 12.6 -- -- 0.2 0.1 -- 12.3 -- -- -- 
Red pine 3155) -- -- -- ev 2.9 0.2 6.7 19.0 -- 
White pine 21.5 -- -- -- -- alibsil -- 8.3 cil -- 
Balsam fir -- -- -- -- -- -- -- -- -- -- 
White spruce is -- -- -- -- ie -- -- -- -- 
Black spruce -- -- -- -- -- -- -- -- -- -- 
Northern white-cedar 13.0 -- 6.6 363 -- 0.2 2.9 -- -- -- 
Tamarack 4.4 -- 4.4 -- -- -- -- -- -- -- 
Oak-hickory 663.6 -- -- 13.1 35.3 114.3 194.7 176.7 101.1 28.4 
Elm-ash-soft maple 548.6 -- -- 24.1 18.5 TANS 138.5 98.0 101.9 96.4 
Maple-birch 903.3 -- -- 9.2 42.2 86.7 206.0 277.6 189.0 92.6 
Aspen 184.4 -- -- -- -- 33.8 40.5 28.4 77.5 4.2 
Paper birch 6.6 -- -- -- -- Si58) -- S558) -- -- 
EXotic 26.3 -- -- 4.2 10.0 6.0 6.1 -- -- -- 
Nonstocked 40.1 -- -- -- 20.2 10.1 1.8 3.8 4.2 -- 

All types 2,463.4 -- 11.0 54.1 129.0 347.1 603.0 602.8 494.8 221.6 
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Table 19.--Area of commercial forest land by stocking class of growing-stock 
trees and stand-size class, Michigan, 1980 

Stocking 
class 
(percent 

Less th 

134.0+ 

All clas 

Stocking 
class 
(percent 

0-10 
11-20 
21-30 
31-40 
41-50 
51-60 
61-70 
71-80 
81-90 
91-100 

101-110 
111-120 
121-130 
131-140 
141-150 
151-160 
161+ 

(In thousand acres) 

Stand-size class 

Poletimber Sapling and Nonstocked 
stands seedling stands areas 

-- -- i722 
751.9 897.5 -- 

2,895.2 1,806.5 -- 
3,416.6 1,325.5 -- 

689.7 388 .4 -- 

7,753.4 4,417.9 172.2 

Table 20.--Area of commercial forest land by stocking class based on 
selected stand components, Michigan, 1980 

(In thousand acres) 

Stocking classified in terms of 

Desirable Acceptable 

All Sawtimber 
) stands stands 

an 16.7 72.2 -- 
16.7 to 60.9 2,050.7 401.3 
61.0 to 100.9 6,602.3 1,900.6 

101.0 to 133.9 7,125.0 2,382.9 
3 3 461.2 

ses 17,489.5 5,146.0 

All Growing- 
) live trees stock trees 

38.9 94.6 
76.2 208.7 

206.2 248.1 
188.5 345.0 
384.5 592.8 
485.8 734.1 
787 .8 1,072.4 
777.1 1,342.8 

1,430.7 1,942.7 
Silico 2,244.3 
2,091.8 2,489.8 
2,542.6 (apa SGT) 
2,534.4 1,894.8 
2,070.4 1,230.0 
1,434.1 576.4 

643.3 193.3 
24.6 -- 

17,489.5 17,489.5 Total 

trees 

17,069.4 

1 
1 

ae 1 
= 2 
— 2 
= 2 
2 1 
= 1 

tree 

94. 
211. 
253. 
365. 
603. 
Ute 

,097. 
5410. 
,994. 
,400. 
»490. 
»220. 
,823. 
,064. 
51. 
168. 

s 

17,489.5 17,489 .5 

Rough and 
rotten trees 

w Re 

Js Ot Om tae Os On O 

NPMDWNMONNAHDHLPWOAMYO 

Table 21.--Area of noncommercial forest land by ownership class, 
Michigan, 1980 

Ownership class 

National Forest 
Bureau of Land Management 
Indian 
Miscellaneous federal 
State 
County and municipal 
Forest industry 
Farmer 
Misc. private-corp. 
Misc. private-indiv. 

Total 

(In thousand acres) 

Al 
are 

879. 

Wincludes 42.6 thousand acres 

] Productive- 

as reserved area 

4 65.82/ 

.0 180.5 
elt 321.4 
og! NBS 7/ 
ail -- 
9 WT: 
pl 10.1 
-8 12.9 

3 622.1 

S 

Unproductive 
areas 

71.6 

ine) nn 

° ope Uelmemire: jreire NOIOONMNANO!I 

of productive-deferred areas. 



Table 22.--Area of noncommercial forest land by forest type, 

Forest type 

Jack pine 
Red pine 
White pine 
Balsam fir 
White spruce 
Black spruce 
Northern white-cedar 
Tamarack 
Oak-hickory 
Elm-ash-soft maple 
Maple-birch 
Aspen 
Paper birch 
Exotic 
Nonstocked 

All types 

Table 23.--Area of nonforest land with trees by forest type and land use, Michigan 1980 

Forest type 

Jack pine 
Red pine 
White pine 
Balsam fir 
White spruce 
Black spruce 
Northern white-cedar 
Tamarack 
Oak-hickory 
Elm-ash-soft maple 
Maple-birch 
Aspen 
Paper birch 
Exotic 

All’ types 

36 

includes 42.6 thousand acres of productive-deferred areas. 

All 
uses Cropland 

12.4 4.7 
15.5 -- 
Zane. -- 
5.9 ey) 
4.5 -- 

23.6 -- 
22.4 -- 
672 -- 

97.2 3l2 
243.5 18.5 
139.7 Z5)43 
128.0 15.4 
19.2 -- 

719.3 96.8 

Michigan, 1980 

(In thousand acres) 

All Productive-’ / Unproductive 
areas reserved areas— areas 

23.3 16.2 Hei 
13.5 11.6 1.9 
4.8 3.2 1.6 

76.9 71.6 5.3 
s2 10.7 2.5 
78.0 18.2 59.8 
(Sor 6.4 67.3 
18.9 0.1 18.8 
80.8 74.8 6.0 
78.4 52.8 25.6 

191.2 185.4 5.8 
133.4 125.7 7.7 
15.4 8.2 182 
33.8 33.8 -- 
44.0 3.4 40.6 

879.3 622.1 257.2 

(In thousand acres) 

Land use 

Improved Wooded Idle Wind- 
pasture strips farmland Marsh breaks 

4.1 -- -- 1.2 2.4 
23 13.2 -- -- -- 
-- -- -- 2.2 -- 
-- -- -- 4.2 -- 

23 -- -- -- -- 
-- 1.8 -- 21.8 -- 
-- 1.9 -- 20.5 -- 
=e = =e 5.2 ES 

22.8 41.2 2.0 -- -- 
2.4 95.9 6.7 100.6 Poi 

25.2 60.5 -- 9.2 17.3 
18.6 26.8 4.1 Sh5 // 5.7 
4.5 -- -- 14.7 - 

82.2 241.3 12.8 235.3 S735 

Urban and 

other 

windbreaks 
Wooded 
pasture 



Table 24.--Area of plantations by forest type and stand-age class, Michigan, 1980 

(In thousand acres) 

All Stand-age class (years) 

Forest type classes 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 

Jack pine 225.2 29.2 38.2 a7) 55.6 71.9 9.3 oi) 2.6 -- 
Red pine 507.6 44.6 120.4 170.2 110.2 51.0 Zev 6.0 -- Gil 
White pine 30.0 -- -- 14.7 7, 5.4 -- 4.0 4.2 -- 
Balsam fir 11.6 13 10.3 -- -- -- -- -- -- -- 
White spruce 31.5 -- 11.3 ee 17.0 -- -- -- 2.0 -- 
Black spruce 3.6 -- 0.8 -- 2.8 -- -- -- -- -- 
Northern white-cedar 2.3 -- 23 -- -- -- -- -- -- -- 
Oak-hickory 94.5 20.6 Gril 4.7 6.7 9.6 bf eal 10.2 8.1 10.1 
Elm-ash-soft maple 6.8 -- -- 3.4 -- -- -- 3.4 -- -- 
Maple-birch 127.4 (Aayisdh 26.5 Ge 13.6 15/71 14.5 10.5 7.9 -- 
Aspen Uakeal 21.6 19.3 5.0 6.0 Yo? 5.6 -- 4.9 -- 
Paper birch 5.0 -- -- -- 1.8 -- -- 3.2 -- -- 
Exotic 96.2 21.9 29.1 28.7 9.4 -- all -- -- -- 

All types 1,212.8 164.9 264.3 254.8 224.8 160.2 55.7 40.0 29.7 13.52 

Table 25.--Area of plantations by forest type and site-index class, Michigan, 1980 

(In thousand acres) 

All Site-index class (feet) 

Forest type classes 21-30 31-40 41-50 51-60 61-70 71-80 81-90 

Jack pine 225.2 9.6 36.1 79.3 58.6 31.8 8.2 1.6 
Red pine 507.6 -- 2.6 122.4 153.9 136.7 73.0 19.0 
White pine 30.0 -- Ike f/ 2.6 aleyeal ey 6.8 Zell 
Balsam fir 11.6 -- -- 1.6 Iles} -- -- 8.7 

White spruce 31.5 -- 253 1S abheal 1.6 12.5 Geil 
Black spruce 3.6 -- -- S153 -- -- 0.4 -- 
Northern white-cedar Coes -- -- -- -- -- 268) -- 
Oak-hickory 94.5 -- 4.1 39.7 23.6 4.1 14.7 8.3 
Elm-ash-soft maple 6.8 ae -- -- -- -- -- -- 
Maple-birch 127.4 -- 1.5 20.0 30.5 32.5 32.6 10.3 
Aspen alee -- 1.4 5.5 233 25.3 8.0 7.6 
Paper birch 5.0 -- -- -- 32 1.8 -- -- 
Exotic 96.2 -- 8.5 28.1 23.0 28.4 ail -- 

All types 21258 9.6 58.2 303.7 343.6 263.9 165.6 60.3 
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WV 
Table 27.--Sampling errors— for estimates of 

commercial forest area smaller than state 
totals, Michigan, 1980 

Sampling Commercial 
error forest area 

(Thousand 

(Percent) acres) 

il 1,898.8 
2 474.7 
3 211.0 
4 i Oi 
5 76.0 

10 19.0 
15 8.4 
20 4.7 
25 3.0 
50 0.8 

100 OFZ 

Lt the 68-percent probability level. 
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