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FOREWORD

ResourcesEvaluation(formerlycalledForestSurvey)isa continuing
endeavorasmandatedbytheForestandRangelandRenewableResources
PlanningAct of1974,whichwas precededby theMcSweeney-McNary
ForestResearchActof1928.Itsobjectiveistoperiodicallyinventorythe
Nation'sforestlandtodetermineitsextent,condition,and volumeof
timber,growth,and depletions.Thiskindof up-to-dateinformationis
essentialtoframeintelligentforestpoliciesand programs.USDA Forest
Serviceregionalexperimentstationsareresponsibleforconductingthese
inventoriesand publishingsummary reportsforindividualstates.The
North CentralForestExperimentStationisresponsibleforResources
Evaluationwork doneinIllinois,Indiana,Iowa,Kansas,Michigan,Min-
nesota,Missouri,Nebraska,North Dakota,easternSouthDakota,and
Wisconsin.

Fieldworkforthe1980NorthernLowerPeninsulaforestinventorywas
begun inJanuary 1980and was completedinJanuary1981.Reportson
thethreeprevioussurveysofMichigan'stimberresourcearedated1935,
1955,and 1966.SimilarResourceBulletinsreportingstatisticalhigh-
lightsand detailedtableson the otherSurveyUnitsinMichigan(see
cover)areorsoonwillbeavailable.Inadditiontothesestatisticalreports,
a seriesofanalyticalreportswillalsobepublished.

More accuratesurveyinformationwasobtainedduringthe1980survey
thanotherwisewouldhavebeenfeasiblebecauseofintensifiedfieldsam-

pling.Such samplingwas made possibleby additionalfundingand field
personnelprovidedtheNorthCentralStationthroughtheMichiganDe-
partmentofNaturalResourcesand by interestedforestindustrymem-
bers.Data from the Department'scanvassof allprimarywood-using
plantsintheStatewas usedto helpestimatethequantityoftimber
productsharvestedinMichigan.

AerialphotosusedintheNorthernLowerPeninsulaForestInventory
were furnishedby theMichiganDepartmentofNaturalResourcesand
theUSDA AgriculturalStabilizationand ConservationService.
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TIMBER RESOURCE OF MICHIGAN'S
NORTHERN LOWER PENINSULA, 1980

Pamela J. Jakes, Resource Analyst

HIGHLIGHTS • Sawtimber stands--the area of which increased
by 288,400 acres between surveys--amounted to
22 percent of the commercial forest in 1980, com-

Forest Area pared to 17 percent in 1966.

• Forest land accounted for 6.9 million acres (61 per- Timber Volume
cent of the Unit's land area) in 1980, compared to

7.0 million acres (62 percent) in 1966. • The volume of growing stock in 1980 was 6.8 bil-
lion cubic feet, 38 percent more than the 4.9 billion 1

• Commercial forest land occupied 6.7 million acres in 1966.
(97 percent of the forest land) in 1980, compared
to 7.0 million acres (99 percent) in1966--a 4-per- • Sawtimber volume amounted to 15.1 billion board
cent decline, feet 2 in 1980.

• Productive-reserved forest land totaled 147,000 • The 5.1 billion cubic feet of hardwoods make up
acres in 1980, compared to 62,100 acres in 1966. 75 percent of the growing-stock volume.
Additions since 1966 include the Sleeping Bear
National Lakeshore, military reservations, State • The maples (1.4 billion cubic feet), aspens (1.3 bil-
sharptail grouse management areas, and State lion), and oaks (1.2 billion) contain the highest
Parks. volumes and together account for more than half

of the growing-stock volume.
• Cheboygan County contained the largest area of

commercial forest in 1980 (366,600 acres) as it did • Average growing-stock volume per acre in 1980
in 1966 (337,200 acres), was 1,019 cubic feet, compared to 707 cubic feet

m 1966.
• Farmers and miscellaneous private individuals

owned 3.4 million acres (51 percent of the com- e Thirty-four percent of the growing-stock volume
mercial forest) in 1980, compared to 4.1 million is in stands aged 41 to 60.
acres (59 percent) in 1966.

• Nearly three-quarters of the sawtimber volume is
• The aspen, maple-birch, and oak-hickory forest in grade 3 saw logs.

_ypes continue to dominate the commercial forest

land base in 1980 as they did in 1966. • The volume in cull trees (rough, rotten, and short-
log cull) is 452 million cubic feet; salvable dead

• More than one-third of the privately.owned com- tree volume is 230 million cubic feet.
mercial forest has been owned by its present owner
20 years or more.

1Published 1966 volumes were adjusted by factors

• Poletimber stands occupied 47 percent of the corn- derived from 1980 volume equations tv make volumes
mercial forest in 1980 as compared to 51 percent for the two inventories comparable.
in 1966. 2International 1/4-inch rule.
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Stand Conditions Timber Use

• Net annual growth on growing-stock trees was • Timber removals from growing stock in 1979 to-
263 million cubic feet in 1979, compared to 196 taled nearly 105 million cubic feet (,1.5 percent of
million in 1965, inventory), compared to 78 million cubic feet (1.6

percent of inventory) in 1965.

:_i • The net annual growth rate of growing stock was
3.9 percent of inventory in 1979, compared to 4.0 • The aspens made up 43 percent of the 1979 re-

! percent in 1965. movals volume, although they accounted for only
19 percent of the growipg-_3tock volume.

• Net growth averaged 39.3 cubic feet per acre in
1979--28.0 cubic feet per acre in 1965. • Output ofroundwood products totaled 106 million

cubic feet in 1978; 43 percent of this output was
• Annual mortality of growing stock amounted to pulpwood and 37 percent was saw logs.

52 million cubic feet (0.8 percent of inventory) in
1979, compared to 25 million (0.5 percent of in- • Wood residue from primary plants totaled 17 mil-
ventory) in 1965, lion cubic feet in 1978, of which 3 million were

_ notused.

, • Disease accounted for 34 percent of the mortality
in 1979--chiefly diseases of aspen and elm. Biomass

• Fifty-five percent of the commercial area can grow • Live tree biomass (trees more than 1 inch in d.b.h.)
trees 61 feet and taller at age 50, and 31 percent totaled 369 million green tons (55 tons pe_ acre)
of the area can grow trees 71 feet and taller at the in 1980. more than one half in the boles of grow-
same age. ing-stock trees.

• Stands aged 50 or less declined from 70 percent • Live shrub biomass (including trees less than 1
of the commercial area in 1966 to 54 percent in inch in d,b.h.) was highest in the tamarack forest
1980, type where it amounted to 1.6 tons per acre (green

weight} in 1980.
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APPENDIX

ACCURACY OF SURVEY the larger the sampling error. For example, the sam-
pling error for growing-stock volume in a particular

Resources Evaluation information is based on a county is higher than that for total growing-stock
sampling procedure designed to provide reliable sta- volume in the Survey Unit (table 74 shows the sam-
tistics at the State and Survey Unit levels. Conse- pling errors for estimates smaller than Unit totals).
quently, the reported figures are estimates only. A
measure of reliability of these figures is given by SURVEY PROCEDURES
sampling errors. These sampling errors mean that

the chances are two out of three that ifa ]00-percent The major steps in the survey of the Northern
inventory bad been taken, using the same methods, Lower Peninsula Unit were as follows:
the results would have been within the limits indi-

cated. 1. A total of 56,382 1-acre points were systemat-
ically distributed across aerial photos of the entire

For example, the estimated growing-stock volume Unit, except the Huron and Manistee National For-
in the Northern Lower Peninsula Unit in 1986,6,8PA.7 ests. These points were classified into land classes
million cubic feet, has a sampling error of -+ 1.21 as shown below, in order to make a preliminary es-
percent (± 82.6 million cubic feet). The growing- timate of forest area, Next, a total ef32,804 of these
stock volume from a 106-pereent inventory, then, points were stereoclassified as to forest type, stand-
would be expected to fall between 6,742.1 and 6,907.3 size class, and density. Finally, a total of 4,579 points
milliop cubic feet (6,824.7 -+ 82.6), there being a one were examined on the ground to correct the prelim-
in three chance that this is not the case. Sampling inary area estimate for errors in classification and
errors were calculated separately for National Forest for actual changes in land use since the photos were
land and other land because of the difference in the taken.
way the inventories were conducted. For example,
the sampling error for growing-stock volume on land

F_O_Opoints Groundplots
other than Nationa] Forest is ± 1.31 percent hut for Landclass ClassifiedStereociasslfiedvisited
Huron National Forest land it is -+ 5.54 percent and Forestland 32,502 32.502 2,617
for theManistee ± 3.53. Differen_surveyprocedures Unproductive
resulted in different sampling errors, forest land 0 0 ONonforostland

withtrees 840 68 68
The following tabulation shows the combined withouttrees 20,748 0 1.699

sampling errors for the 1980 Northern Lower Pc- water 2.058 0 159
ninsula Forest Inventory: Questionable 234 23,_ 36

Sampling Tota 56,382 32,804 4 579
Item Unittotals ener

Gmwingstock (Miflioncubicfeet)(Percent)
Volume 6,824.7 1.21 At each of forest ground plot loeatibn, variable-
Growth 253.0 1.67 radius plots (basal area factor 37.5] were established
Removals 104.5 13.40 atI0 pointsuniformlyplacedoverthesampleacre.

Sawtimer (Millionboardfeet) Tree measurementsmade attheselocationsand at

Volume 15,082.2 1.90 293plotsestablishedin1966andremeasuredin1980Growth 903.3 2.88
Removals 325.3 15.50 were f_e basis for estimates of timber volume, growth,

Commercialforestland (Thousandacres) mortality, number of crees, and other forest classi-
Area 6,694.9 0.53 fications on Iand other than National Forest land.

Estimates for National Forest land were based on
As survey data are broken down into sections 270 plots established in 1976-1977 by National For-

smaller than State or Survey Unit totals, the sam- est personnel on commercial fores; land on the Hu-
plingerrorincreases.The smallerthe breakdown, renand Manistee.
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2. Growth and mortality on all commercial forest 5. A total of 2,239 felled trees on 123 active logging
land were estimated using the Stand and Tree Eval- operations were measured throughout the State dur-
uation and Modeling System (STEMS) 3after the Sys- ing 1977-1978 to develop wood utilization factors for
tem was adjusted with factors derived from the re- converting timber products output to timber remov-
measurement in 1979 of permanent sample plots in als for saw logs and pulpwood. Factors for all other
the Northern Lower Peninsula that were initially products were obtained during the 1964-1965 Mich-
established in 1965. STEMS is an individual tree- igan utilization study.
growth projection system that uses the following stand
and tree characteristics to "grow" trees by updating 6. Field data were sent to St. Paul for compilation.
tree diameter and tree status (live, dead, or cut):

species, tree diameter, crown ratio, site index, basal COMPARING MICHIGAN'S

area, and average stand diameter. These character- FOURTH INVENTORY
istics were used to produce growth and mortality
rates that were adjusted based on ground conditions WITH THE THIRD
gained from remeasurement of plots and applied to INVENTORY
trees on the tree list to yield an updated tree list.
Local volume equations were applied to the original Data from new forest inventories are often com-

and updated tree lists to estimate volumes of growth pared with data from earlier inventories to deter-
and mortality, mine trends in forest resources. Changes in proce-

3. The Huron and Manistee National Forests pro- dures and definitions between surveys make it
vided estimates of commercial forest area by forest necessary to adjust earlier survey data so that they

type, stand-size class and stand density from the 1976- are comparable to data from the new survey. A con-
1977 National Forest Surveys and estimates of an- sistency check was made for each Forest Survey Unit
nual growing-steck removals since the last survey, in Michigan to ensure that the changes observed
These data were updated with STEMS to provide between inventories reflect actual changes in the
estimates of 1979 net annual growth and removals resource and not changes in definitions or proce-
and 1980 volume for the Forests. National Forest dures.

personnel reviewed STEMS projections. Identifying and Correcting
4. Statistics on timber utilization during 1978were

obtained from mill surveys. The Michigan Depart- Definitional or Procedural
merit of Natural Resources canvassed resident saw- Changes
mills, veneer mills, and other primary wood-using
plants. The North Central Forest Experiment Sta- In Michigan's Northern Lower Peninsula Unit,
tion canvassed out-of-State sawmills, pulpmills, and changes between the 1966 and 1980 inventories in-
veneer mills to determine their use of Michigan tim- cluded definitional changes in the ownership classes
bet. Fuelwood and fencepost output was based on a and productive-reserved forest land and procedural
sample of public and private landowners to deter- charlges in determining the area of nonforest land
mine their production of fuelwood and fenceposts, by land class, the number of trees by 2-inch diameter
and on a canvass of industrial and public timber class, and the volume equations.
owners. Estimates of primary mill residue used for
fuelwood were obtained from the canvass of Michi- In 1966, State Forest was a separate ownership

gan primary wood-using plants. Timber cut for prod- class and included only land on State Forests. Other
ucts by ownership class was determined by a canvass forested State-owned land was included under the
of public and industrial timber owners. The portion Other Public ownership class. In 1980. the State
of timber cut unaccounted for by the latter owners ownership class included all State land. However,
was grouped under "farmer and other owners", there is little State-owned commercial forest land

outside the State Forest areas in the Northern Lower
Peninsula, and general comparisons may be made

aFor more information on STEMS, see:Belcher, D. between the 1966 and 1980 Stats estimates.
L.; Holdaway, M. R.; Brand, G. J. A Description of
STEMS: The stand and tree evaluation and modeling In 1966, some mining companies were called di-

System. Gen. Tech. Rep. NC-79. St. Paul, MN: U.S. versified forest industry and classed under Forest
Department of Agriculture, Forest Service, North Industry. In 1980 these companies were classed un-
Central Forest Experiment Station; (In prep.) p. der Miscellaneous Private Corporation. Therefore, to
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compare statistics for Forest Industry owner between surveys, TRAS moved from 1966 to 1980. The pro-
1966 and 1980 the reader must combine Forest In- gram printed out volumes by diameter class and soft-

dustry and Miscellaneous Private Corporation own- woods and hardwoods for each year in the period.
erships in 1980. Thus, inconsistencies in volume, growth, mortality,

and removals could be identified and resolved.

During the 1966 Forest Inventory, Christmas tree
plantations were classified as commercial forest land, TRAS generated an estimate of what total re-
but they are now classified as productive-reserved movals had to be in order for the inventory to have
forest land. The 1966 commercial forest and produc- changed as it did between surveys, given the volume,
rive-reserved areas were adjusted so that they are growth, and mortality inputs. Estimates for remov-
comparable to 1980 estimates, als for products and for logging residues--two of the

three components of total timber removals--were
In the 1966 Forest Inventory, the 1964 Census of available from an independent utilization study.

Agriculture estimates of cropland and pasture and "Other" removals (see Definition of Terms in Appen-
rangeland areas were used in our inventory report dix), the third component of total removals, were
tables. The 1980 inventory estimates of cropland and estimated by subtracting the first two removals com-
pasture and rangeland came from aerial photointer- portents from the TRAS-generated total removals es-
pretation done by Resources Evaluation personnel, timate. This estimate of "other" removals was com-
The published 1966 estimates of cropland and pas- pared with findings from remeasurement plots and
ture and rangeland areas were adjusted to be com- new plots (stump counts and land use change) to
patible with 1980 estimates, cheek its validity. When necessary, TRAS was rerun

and adjusted until other removals were compatible

The procedures used to determine the number of with the estimate from field data. Total removals are
growing-stock trees by species group and 2-inch di- %rend level removals" because the estimate of %tber"
ameter class improved between the 1966 and 1980 removals was based on a removals trend line from
forest inventories. The procedure used in 1966 over- 1966 to 1980.
estimated the number of growing-stock trees, espe-

cially in the lower diameter classes. The 1966 esti- LOG GRADE
mates were adjusted so that differences between 1966
and 1980 represent actual changes in the resource.
not changes in procedures. Additional adjustments tn Michigan's Northern Lower Peninsula the butt
were made in the 1966 number of growing-steek trees log of every sawtimber tree on every full permanent
to reflect the transfer of Christmas tree plantations sample plot was graded for quality. Additionally, all
to productive-reserved forest land. of the logs in a smaller sample of trees throughout

the State were graded. The volume yield by log grade

The volume equations used in 1980 gave more for each tree in the latter sample was used to dis-
accurate estimates of tree volume than those used tribute the volume of trees in the former sample into
in 1966. Therefore, the 1966 volumes were adjusted log-grade classes. The resulting volumes by log-grade

by factors derived from the 1980 volume equations classes were expanded to provide an estimate for the
to make them comparable to 1980 volumes, entire Unit.

Running a Consistency Check Logswere graded on the basis of external char-acteristics as indicators of quality. Hardwood species

The Timber Resource Analysis System (TRAS) was were graded according to "Hardwood Log Grades for
used to ensure that it was possible to move from the Standard Lumber". 4 The best 12-foot section of the
adjusted 1966 resource statistics to the 1980 values, lowest 16-foot hardwood log, or the best 12-foot upper
TRAS is a Forest Service computer program for up- section if the butt log did not meet minimum log-
dating, backdating, and projecting timber volume, grade standards, was graded as follows:
growth, mortality, and removals. Using the adjusted
1966 numbers of softwood and hardwood trees by 2-
inch diameter class and applying 1980 cubic feel per 4Vaughn, C. L.; Wollin, C. A.; McDonald, K. A.;
tree TRAS generated estimates of 1966 softwood and andBulgrin, E. H. Hardwood loggrades for standard
hardwood volumes that are comparable with 1980 lumber. Res. Pap. FPL 63. Madison, WI: U.S. De-
volumes. Then, using growth rates, mortality rates, partment of Agriculture, Forest Service, Forest Prod -
and removals rates for the period between the two ucts Laboratory; 1966. 52 p.
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Forest Service standard grades for hardwood factory saw logs

Loggrade! SpecificationsGradingfactors Loggrade2 Loggrade3

Butts Buttsand Buttsand
Posi'don intree Ony uppers Buttsanduppers ul_pers

=13- 16-19 20+ 211+ 12+ 8+
Scalingdiameter,inches 15

Lengthwithouttrim feet 10+ 10+ 8-9 10-11 12+ 8+

',Ain.length,feet 7 5 3 3 3 3 3 2

No
Requiredclear _ax. number 2 2 2 2 2 2 3 Limit
cuttings3ofeachof
threebestfaces4 ',11in.proportionot

oglength 5/6 5/6 5/6 3f4 3/4 2/3 2/3 1/2
requiredinclear
cutting

Forlogswithless
titanone-fourthof
endinsound 15Percent 30percent 50percent

Maximum defects
sweepan_crook
allowance Forlogswithmore

thanone-fourthof 10percent 20percent 35percentendinsounc
defects

Maximumscalingdeduction 40 percenP 50percent'_ 50percent

1Ashandbasswoodbuttscanbe12 inchesif theyotherwisemeetrequirementsforsmal!#1 's.
_Fen-inchlogsofallspec=escanbe#2 if theyotherwisemeetrequirementsforsmall#1 s.
_Aclearcuthngisa portionofa face,extendingthewidthoftheface thatisfreeofdefects.
4Afaceisone-fourthofthesurfaceofthelogasdividedlengthwise.
5Otherwise#1 logswith41-60percentdeductionscsn be#2.
_OthemJse#2 logswith51-80percentdeductionscanbe#3.



Forest Service standard specifications for hardwood
construction logs (tie and timber logs) 1

Positionintree Buttandupper

Min.diameter,smallend 8 inches+

Min.length,withouttrim 8feet

Clearcuttings Norequirements

Sweepallowance,absolute One-fourthof thediameteratthesmallendfor each8 feetoflength.

Singleknots Anynumber,if nooneknothasanaveragediameterabovethecallusin
excessof one-thirdof thelogdiameteratpointofoccurrence.

Sound Whorledknots Anynumberifsumof knotdiametersabovethecallusdoesnotexceedone-
surface thirdofthe logdiameteratpointofoccurrence.
defects

Holes Anynumberprovidednonehasadiameteroverone-thirdofthe log diameter
atpointofoccurrence,andnoneextendsmorethan3 inchesintoincluded
timber.2

Unsoundsurfacedefects Samerequirementsasforsounddefectsif theyextendintoincludedtimber.2
Nolimitfftheydonot.

Sound Norequirements.

End Unsound Noneallowed;Iogmustbesoundinternally,butwilladmitoneshakenotto
defects exceedone-fourththescalingdiameterandwill admitalongitudinalsplitnot

extendingmorethan5 inchesintothecontainedtimber.

ffhesespecificationsareminimumfortheclass,if fromagroupoflogs factorylogsareselectedfirst thusleavingonlynonfactorylogsfromwhichtoselect
constructionlogs,thenthequalityrangeoftheconstructionlogssoselectedislimited,andtheclassmaybeconsideredagrade.If selectionforconstructionlogs
isgivengrstpriorgy,thenitmaybenecessa_/tosubdividetheclassintogrades.

=lncludedtimberisalwayssquare,andd=mensionisjudgedfromsmallend.

Softwood species were graded according to the fol-
lowing specifications on the next page.
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Log Grades for Eastern White Pine
Totalnull

Sweep allowance Maximum

grL°gead Minlmumslze nrcronk Including weevil AIIowableknotslze(Inches)=onthreebectlfacesorminlmumclearnessonfourDiameter LengthI allowance sweep injury faces

Inches Feet Percent Number Inches
1 12&13 8-16 20 50 0 Fourfacesclearfulllength

14+ f0-16 20 50 0 Twofacesclearfull_ength.or fourfacesclear50percenttength(6
footmin.length)3

2 6 + 8-16 30 50 0 Soundknots1,e'
0/6andlessthan3 inches._
Unsoundknots:l.e. 11/2inchesandfor:butt. lots 1.e.D/12.
upperlogs1.e. D/IO,orfourfacesclear50percentof length

3 6+ 8-16 40 50 8-footlogs Soundknots1.e.O/3andlessthan5 inches
1weevil

1U-foot+ logs: Unsoundknots1.e.D/6andlessthan21/2inches,
2weevils

4 6+ 8-16 50 50 Nolimit Nolimit

_Plustrim.
_Oisrngardaftknots(esstheninchdiameterinallgranns.
3The sumofthediameterof soundknots_lustwicethesumofthediumeterofunsoundknots(in inches)islessthanorequalto halfof thediametnr of the log
(inches).
41.8,meanslessthanorequalto.
5Dmeansd.i,h, oflugat locationofknot.

2. Heart rot. Degrade any tentative 1 or 2 log grade
Log Grades for Jack Pine and if conk. massed hyphae, or other evidence of ad-

Red Pine vanced heart rot is found anywhere in it.

Grade 1: logs with three or four clear faces, s

Grade 2: logs with one or two clear faces. Log Grades For All Other

Grade 3: logs with no clear faces. Softwood Logs

After the tentative log grade is established, the Grade 1
log will be degraded one grade for each of the fol-
lowing, except that no log can be degraded below 1. Logs must be 16 inches in diameter or larger, 10
grade 3. Net scale after deduction for defect must be feet in length or longer, and have not more than
at least 50 percent of the gross contents of the log. 30 percent of gross scale deducted for defect.

2. Logs must be at least 75 percent clear on each of

1. Sweep. Degrade any tentative 1 or 2 log one three faces.
grade if sweep amounts to 3 or more inches and equals 3. All knots outside clear cutting must be sound and
or exceeds one third the diameter inside bark at small not more than 2-inches in size.
end.

Grade 2 ._

5,4 face is one fourth of the circumference in width 1. Logs must be 12 inches in diameter or lar_er, 10
extending full length of the log. Clear faces are those feet in length or longer, and have a net scale of
free of."knots measuring more than 1&-inch in di- at least 50 percent of the gross contents of the log
ameter, overgrown knots of any size, holes more than after deduction for defect.
I/4.inch in diameter. Faces may be rotated to obtain 2. Logs must be at least 50 percent clear on each of
the maximum number of cleat' ones. three faces or 75 percent clear on two faces.



Grade 3 Soft maples
Red maple .................... Acer rubrum

1. Logs must be 6 inches in diameter or larger, 8 Silver maple ............. Acer saccharinum
feet in length or longer, and have a net scale of American beech .... Fagus grandifoliaAshes
at least 50 percent of the gross contents of the log White ash ............. Fraxinus americana
after deduction for defect. Black ash ................... Fraxinus nigra

Green ash .......... Fraxinus pennsylvanica
Note: (A) Diameters are diameter inside bark (d.i.b.) Balsam poplar ........... Populus balsamifera

Eastern Cottonwood ......... Populus deltoides
at small end of log. Aspens

(B) Percent clear refers to percent clear in one Bigtooth aspen ....... Pop ulus grandidentata
continuous section. Quaking aspen ....... ropulus tremuloides

Basswood .................... Tilia americana
Yellow poplar .......... Liriodendron tulipifera

TREE SPECIES GROUPS IN Black walnut .............. Juglans nigra
MICHIGAN'S SOUTHERN Black cherry ................. Prunus serotina

Butternut .................... Juglans cinereaLOWER PENINSULA UNIT e Elms
American elm ............ Ulmus americana

Slip_pery elm .................. Ulmus rubra
SOFTWOODS Rock elm .............. Ulmus thomassii

Eastern white pine ............. Pinus strobus Paper birch ................. Betula papyrifera
Red pine ...................... Pinus resinosa OTHER HARDWOODS
Jack pine ................... Pinus banksiana Boxelder .......... Acer negundo
White spruce .................... Picea glauca .............River birch ..................... Betula nigra
Black spruce ................... Picea mariana Black willow ...................... Salix nigra
Balsam fir .................... Abies balsamea Ohio buckeye ................ Aesculus glabra
Eastern hemlock .......... Tsuga canadensis Flowering dogwood ............. Cornus floridaTamarack ...................... Larix laricina
Northern white-cedar ....... Thuja occidentalis Honey locust ............. Gleditsia triacanthosOsage-orange ............. Maclura pomifera

OTHER SOFTWOODS Black tupelo ................. Nyssa sylvatica
Eastern redcedar ....... Juniperus virginiana var. sylvatica
Norway spruce .................... Picea abies Sycamore .... Platanus occidentalis
Austrian pine .................... Pinus nigra Black locust . ::::: :: :"" Robinia psuedoacacia
Scotch pine ................... Pinus sylvestris Sassafras ... Sassafras albidumHARDWOODS ........
White oaks

White oak ................... Quercas aZba METRIC EQUIVALENTS OF
Swamp white oak ........ Quercus bicolor
Bur oak ............. Quereus marocarpa UNITS USED IN THIS
Chestnutoak ............... Quercus prinus REPORT

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

Other red oak 1 acre = 4,046.86 square meters or 0.405 hectare.
Scarlet oak ............... Quercus coccmea 1,000 acres = 405 hectares.
Northern pin oak ...... Quercus ellipsaidalis 1,000 board feet (International 1/4-inch log rule) =
Pin oak .................. Quercus palustris 3.48 cubic meters.
Black oak ................. Quercus velutina Breast height = 1.4 meters above the ground.1 cubicHickories
Bitternut hickory ........ Carya cordiformis foot = 0.0283 cubic meter.
Pignut hickory ............... Carya glabra 1 foot = 30.48 centimeters or 0.3048 meter.
Sheltbark hickory Carya laciniosa 1 inch = 25.4 millimeters, 2.54 centimeters, or 0.0254

Carya ovataShagbark hickory . mete_
Mockernut hickory ::::::::: "Carya tomentosa 1 pound = 0.454 kilogram.
Yellow birch .......... Betula alleghaniensis

Hard maples 1 ton = 0.907 metric ton.
Sugar maple .... Acer saccharum
Black maple : ::: ....... .. Acer nigram DEFINITION OF TERMS

SThe common and scientific names are based on,
Little, Elbert L. Check list of native and naturalized Acceptable trees.--Growing-stock trees of corn-
trees of the UnitedStates. Agric. Handbk. 541. Wash- mercial species that meet specified standards of
ington, D.C.: U.S. Department of Agriculture, Forest size and quality but do not qualify as desirable
Service, 1979. 375 p. trees.
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Area-condition classes.--Class 10.--Areas fully Commercial species.--Tree species presently or
stocked with desirable trees but not overstocked, prospectively suitable for industrial wood prod-

Class 20.--Areas fully stocked with desirable ucts. (Note: Excludes species of typically small
trees but overstocked with all live trees, size, poor form, or inferior quality such as hop-

Class 30.--Areas medium to fully stocked with hornbeam and hawthorn.)
desirable trees and with less than 30 percent of
the area controlled by other trees and/or inhibit- County and municipal land.--Lands owned by
ing vegetation or surface conditions that will pre- counties and local public agencies or municipali-
vent occupancy by desirable trees, ties, or lands leased to these governmental units

Class 40.--Areas medium to fully stocked with for 50 years or more.
desirable trees and with 30 percent or more of the
area controlled by other trees and/or conditions Cull.--Portions of a tree that are unusable for in-
that ordinarily prevent occupancy by desirable dustrial wood products, because of rot, form, or
trees, other defect.

Class 50.--Areas poorly stocked with desirable
trees but fully stocked with growing-stock trees. Desirable trees.--Growing-stock trees having no

Class 60.--Areas poorly stocked with desirable serious defects in quality limiting present or pro-
trees but with medium to full stocking of growing- speetive use, and of relatively high vigor, and con-
stock trees, raining no pathogens that may result in death or

Class 70.--Areas poorly stocked with desirable serious deterioration before rotation age. These
trees and poorly stocked with growing-stock trees, are trees that would be favored by forest managers

in silvicultural operations.

Basal area.--The area in square feet of the cross
section at breast height of a single tree. When the Diameter classes.--A classification of trees based
basal area of all trees in a stand are summed, the on diameter outside bark, measured at breast
result is usually expressed as square feet of basal height (4- feet above the ground). (Note: d.b.h, is
area per acre. the common abbreviation for diameter at breast

height. Two-inch diameter classes are commonly
Biomass.--The above-ground volume of all live trees used in Forest Survey, with the even inch the ap-

(including bark and foliage) reported in green tens. proximate midpoint for a class. For example, the
Biomass is made up of 5 components: 6-inch class includes trees 5.0 through 6.9 inches

Growing-stock bole.--Biomass of a growing-stock d.b.h, inclusive).
tree from a 1-foot stump to a variable 4-inch top.

Growing-stock tops and limbs.--Biomass of a Farm.--Either a place operated as a unit of 10 or
growing-stock tree from a 1-foot stump minus the more acres from which the sale of agricultural
growing-stock bole. products totals $50 or more annually, or a place

Cull bole.--Biomass of a cull tree from a 1-foot operated as a unit of less than 10 acres from which
stump to a variable 4-inch top. the sale of agricultural products for a year amounts

Cull tops and limbs.--Biomass of a cull tree _o at least $250. Places having less than the $50
from a 1-inch stump minus the cull bole. or $250 minimum estlma_ed sales in a given year

1- to 5-inch trees.--Biomass of all live trees 1- are also counted as farms if they can normally be

to 5-inches in diameter at breast height, expected to produce goods in sufficient quantity
to meet the reqmrements of the definition.

Commercial forest land.--Forest land producing
or capable of producing crops of industrial wood Farmer-owned land.--Land owned by farm oper-
and not withdrawn from timber utilization. (Note: ators. (Note: Excludes land leased by farm oper-
Areas qualifying as commercial forest land have aters from nonfarm owners, such as railroad corn-

the capability of producing in excess of 20 cubic panies and States.)
feet per acre per year of annual growth under
management. Currently inaccessible and inoper- Forest land.--Land at least 16.7 percent stocked

able areas are included, except when the areas by forest trees of any size, or formerly having had
involved are small and unlikely to become suit- such tree cover, and not currently developed for
able for production of industrial wood inthe fore- nonforest use. _Note: Stocking is measured by

seeable _uture.I Also see definition of pastured comparison of basal area and/or number of trees,
commercial forest land.
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by age or size and spacing with specified stan- Tamarack.--Forests in which swamp conifers
dards.) The minimum area for classification offer- comprise a plurality of the stocking with tamar-
est land is 1 acre. Roadside, streamside, and shel- ack the most common. (Common associates in-
terbelt strips of timber must have a crown width clude black spruce and northern white-cedar.)
of at least 120 feet to qualify as forest land. Un- Oak-hickory.--Forests in which northern red
improved roads and trails, streams, or other bad- oak, white oak, bur oak, or hickories, singly or in
ies of water or clearings in forest areas shall be combination, comprise a plurality of the stocking.
classed as forest if loss than 120 feet wide. Also (Common associates include jack pine, beech, yel-
see definitions for land area, commercial forest low-poplar, elm, and maple.)
land, noncommercial forest land, productive-re- Elm-ash-soft maple.--Forests in which low-
served forest land, stocking, unproductive forest land elm, ash, cottonwood, and red maple, singly
land, and water, or in combination, comprise a plurality of the

stocking. (Common associates include birches,
Forest industry land.--Land owned by companies spruce, and balsam fir.)

or individuals operating primary wood-using Maple-birch.--Forests in which sugar maple,
plants, basswood, yellow birch, upland American elm, and

red maple, singly or in combination, comprise a
Forest trees.--Woody plants having a well-devel- plurality of the stocking. (Common associates in-

aped stem and usually more than 12 feet in height clude white pine, elm, hemlock, and basswood.)
at maturity. Aspen.--Forests in which quaking aspen or

bigtooth aspen, singly or in combination, comprise
Forest type.--A classification of forest land based a plurality of the stocking. (Common associates

upon the species forming a plurality of live tree include balsam poplar, balsam fir, and paper birch.)
stocking. Major forest types in Michigan are: Paper birch.--Forests in which paper birch

Jack pine.--Forests in which jack pine cam- comprises a plurality of the stocking. (Common
prises a plurality of the stocking. (Common as- associates include maple, aspen, and balsam fir.)
satiates include eastern white pine, red pine, as- Exotic.--Forests in which species not native to
pen, birch, and maple.) Michigan comprise a plurality of the stocking.

Redpine.--Forests in which red pine comprises (Mostly scotch pine plantations.)
a plurality of the stocking. (Common associates
include eastern white pine,jack pine, aspen, birch, Gross area.--The entire area of land and water as
and maple.) determined by the Bureau of the Census, 1970.

White pine.--Forests in which eastern white Growing-stock trees.--Live trees of commercial
pine comprises a plurality of the stocking. (Cam- species qualifying as desirable and acceptable trees.
man associates include red pine, jack pine, aspen,
birch, and maple.) _Note: Excludes rough, rotten, and dead trees.)

Balsam fir.--Forests in which balsam fir and Growing-stock volume.--Net volume in cubic feet
white spruce comprise a plurality of stocking with of growing-stack trees 5.0 inches d.b.h, and over,
balsam fir the most common. {Common associates from a 1-foot stump to a minimum 4.0 inch top
include white spruce, aspen, maple, birch, north- diameter outside bark of the central stem or to

era white-cedar, and tamarack.) the point where the central stem breaks into limbs.
White spruce.--Forests in which white spruce Cubic feet can be converted to cords by multiply-

and balsam fir comprise a plurality of the stocking lag by 79 cubic feet per solid wood cord.
with white spruce the most common. {Common

associates include balsam fir, aspen, maple, birch, Hardwoods.--Dicotyledonous trees, usually broad-
no_hern white-cedar, and tamarack.} leaved and deciduous.

Black spruce.--Forests in which swamp caro-
lers comprise a plurality of the stocking with black Idle farmland.--Includes former croplands, or-
spruce the most common. (Common associates in- chards, improved pastures, and farm sites not
clude tamarack and northern white-cedar.) tended within the past 2 years and presently less

Northern white-cedar.--Foreste in which swamp than 16.7 percent stocked with trees.
conifers comprise a plurality of the stocking with
northern white-cedar the most common. (Common Improved pasture.--Land currently improved for
associates include tamarack and black spruce.) grazing, by cultivation, seeding, irrigation, or
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clearing of trees or brush and less than 16.7 per- Net annual growth of growing-stock. The an-
cent stocked with live tress, nual change in volume of sound wood in live-

sawtimber and poletimber trees and the total vol-
Indian land.--Tribal lands held in fee but admin- ume of trees entering these classes through

istered by the Federal Government. ingrowth, less volume losses resulting from nat-
ural causes.

Land area.--A. Bureau of the Census. The area of
dry land and land temporarily or partly covered Net annual growth of sawtimber.--The annual
by water, such as marshes, swamps, and river flood change in the volume of live sawtimber trees and
plains (omitting tidal flats below mean high tide); the total volume of trees reaching sawtimber size,
streams, sloughs, estuaries, and canals less than less volume losses resulting from natural causes.
one-eighth of a statute mile wide; and lakes, res-
ervoirs, and ponds less than 40 acres in area. Net volume.--Gross volume less deductions for rot,

B. Forest Survey. The same as theBureauofthe sweep, or other defect affecting use for timber
Census, except minimum width of streams, etc. is products.
120 feet and minimum size of lakes, etc. is 1 acre.

Noncommercial forest land.--(a) Unproductive
Live trees.--Growing-stock, rough and rotten trees forest land and (b) productive-reserved forest land.

1 inch d.b.h, and larger.

Noncommercial species.--Tree species of typi-
Log grades.--A classification of logs based on ex- cally small size, poor form, or inferior quality which

ternal characteristics as indicators of quality or normally do not develop into trees suitable for
value. (See Appendix for specific grading factors industrial wood products.
used.}

Nonforest land.--Land that has never supported
Logging residues.--The unused growing stock por- forests, and land formerly forested where use for

tions of trees cut or killed by logging, timber management is precluded by development
for other uses. (Note: Includes areas used for crops,

Maintained road.--Any road, hard-topped or other improved pasture, residential areas, city parks,
surfaces, that is plowed or graded at least once a improved roads of any width and adjoining clear-
year. Includes rights-of-way that are cut or treated ings, powerline clearings of any width, andl- to
to limit herbaceous growth. 40-acre areas of water classified by the Bureau of

the Census as land. If intermingled in forest areas,
Marsh.--Nonforest land that characteristically unimproved roads and nonforest strips must be

supportslow, generally herbaceous or shrubby more than 120 feet wide and more than 1 acre in
vegetation and that is intermittently covered with area, to qualify as nonforest land3
water, a. Nonforest land without trees.--Nonforest land

with no live trees present.
Merehantable.--Refers to a pulpwood or saw log b. Nonforest land with trees.--Nonforest land

section that meets pulpwood or saw log specifi- with one or more trees per acre at least 5 inches
cations, respectively, d.h.h.

Miscellaneous Federal land.--Federal land other Nonstecked land.--Commercial forest land less than
than National Forest, and land administered by 16.7 percent stocked with growing-stock trees.
the Bureau of Land Management.

Other removals.--Gmwing-stock trees removed but
Miscellaneous private land.--Privately owned land not utilized for products, or trees left standing but

other than forest-industry and farmer-owned land. "removed" from the commercial forest lana clas-
sification by land use change. Examples d_rere-

i Mortality.--The volume of sound weed in growing- morals from cultural operations such as timber
stock and sawtimber trees that die annually, stand improvement work, land clearing; and

changes in land use.
National Forest land.--Federal land that has been

legally designated as National Forest or purchase Ownership.---Property owned by one owner, re-
units, and other land under the administration of gardless of the number of parcels in a specified
the USDA Forest Service. area.
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Ownership sizeclass.--Theamountofcommercial when more than50percentofthecullvolumein
forestlandowned by oneowner,regardlessofthe a treeisrotten.
number orparcels.

Rough trees.--(a)Livetreesofcommercialspecies
Owner tenure.--Thelengthoftimea propertyhas thatdo notcontainatleastonemerchantable12-
beenheldby theowner, footsaw logortwosaw logs8 feetorlonger,now

orprospectively,and/ordonotmeetRegionalspec-
Physiographicclass.--Ameasureofsoiland wa- ificationsforfreedomfrom defectprimarilybe-

ter conditions that affect tree growth on a site. cause of roughness or poor form, and (b) all live
Physiographic classes used in Resources Evalua- trees of noncommercial species.
tion inventories are:

Xeric sites.-- Very dry soils where excessive Roundwood products.--Logs, bolts, or other round
drainage seriously limits both growth and species sections (including chips from roundwood) cut from
occurrence. Example: sandy jack pine plains, trees for industrial or consumer uses. (Note: In-

Xeromesic sites.--Moderately dry soils where cludes saw logs, veneer logs and bolts; cooperage
excessive drainage limits growth and species oc- logs and bolts; pulpwood; fuelwood; piling; poles;
currence m some extent. Example: dry oak ridge, posts; hewn ties; mine timbers; and various other

Mesie sites.--Deep, well-drained soils. Growth round, split, or hewn products.)
and species occurrence are limited only by cli-
mate. Salvable dead trees,--Standing or down dead trees

that are considered merchantable by Regional
Hydromesic sites.--Moderately wet soils where standards.

insufficient drainage or infrequent flooding limits

growth and species occurrence to some extent. Ex- Saplings.--Live trees 1.0 to 5.0 inches d.b.h,
ample: better drained bottomland hardwood sites.

Hydric sites.--Very wet sites where excess wa- Sapling-seedling stands.--(See stand-size class.
ter seriously limits both growth and species oc-

currence. Example: wet, frequently flooded river Saw log.--A log meeting minimum standards of
bottoms and spruce bogs. diameter, length, and defect, including logs at least

8 feet long, sound and straight and with a mini-
Plant byproduets.--Plant residues used for prod- mum diameter outside bark (d.o.b.) for softwoods

ucts such as mulch, pulp chips, and fuelwood, of 7 inches (9 inches for hardwoods) or other com-
binations of size and defect specified by Regional

Plant residues.--Wood and bark materials gener- standards.
ated at manufacturing plants during production

of other products. Saw log portion.--That part of the bole of sawtim-
ber trees between the stump and the saw log top.

Poletimber stands.--(See stand-size class.)

Saw log top.--The point on the bole of sawtimber
Poletimber trees.--Growing-stock trees of corn- trees above which a saw log cannot be produced.

mercial species at least 5.0 inches d.b.h., but smaller The minimum saw log top is 7.0 inches d.o.b, for
than sawtimber size. softwoods and 9.0 inches d.o.b, for hardwoods.

Productive-reserved forest iand.--Forest land Sawtimber stands.--(See stand-size class.)
sufficiently productive to qualify as commercial
forest land but withdrawn from timber utilization Sawtimber trees.--Growing-stock trees of corn-
through statute, administrative regulation, des- mercial species containing at least a 12-foot saw
ig_ation, or exclusive use for Christmas tree pro- log or two noncontiguous saw logs 8 feet or longer,
duction, as indicated by annual shearing, and meeting Regional specifications for freedom

from defect. Softwoods must be at least 9.0 inches
Rotten trees.--Live trees of commercial species that d.b.h. Hardwoods must be at least 1L0 inches d.b.h.

do not contain at least one 12-foot saw log or two
saw logs 8 feat or longer, now or prospectively, Sawtimber vol,,me.mNet volume of the saw log
and/ordo not meet Regional specifications for free- portion of live sawtimber in board fee_ Intorna-
dom fromdefectprimarilybecauseofrot;thatis, tionalinchrule,fromstumptoa minimum 7 inches



top diameter outside bark (d.o.b.) for softwoods c. Sapling-seedlingstands.--Stands at least 16.7
and a minimum 9 inches top d.o.b, for hardwoods, percent stocked with growing-stock trees of which

more than half of the stocking is saplings and]or

Seedlings.--Live trees less than 1.0 inch d.b.h, that seedlings.
areexpected to survive. Only softwood seedlings d. Nonstocked stands.--Stands in which stock-
more than 6 inches tall and hardwood seedlings ing of growing-stock trees is less than 16.7 per-
more than 1 foot tall are counted, cent.

Short-log (rough tree).--Sawtimber-size trees of State land.--Land owned by States, or land leased
commercial species that contain at least one mer- to these governmental units for 50 years or more.
chantable 8-to 11-foot saw log but not a 12-foot
saw log. Steeking.--The degree of occupancy of land by trees,

measured by basal area and]or the number of trees
Shrub biomass.--The total above-ground weight in a stand by size or age and spacing, compared

(including the bark} of selected shrubs and trees to the basal area and]or number of trees required
less than 1 inch d.b.h, to fully utilize the growth potential of the land;

that is, the stocking standard.
Site class.--A classification of forest land in terms

A stocking percent of 100 indicates full utili-
of inherent capacity to grow crops of industrial zation of the site and is equivalent to 80 square
wood based on fully stocked natural stands, feet of basal area per acre in trees 5 inches d.b.h.

and larger. In a stand of trees less than 5 inches
Site index.--An expression of forest site quality d.b.h., a stocking percent of 100 would indicate

based on the height of a free-growing dominant that the present number of trees is sufficient to
or codominant tree of a representative specms in produce 80 square feet of basal area per acre when
the forest type at age 50. the trees reach 5 inches d.b.h

Softwoods.--Coniferous trees, usually evergreen, Stands are grouped into the following stocking
having needles or scale-like leaves, classes:

Overstocked stands.--Stands in which stocking

Stand.--A growth of trees on a mimmum of I acre of trees is 134.0 percent or more.
of forest land that is stocked by forest trees of any Fully stocked stands.--Stands in which stock-
raze. ing of trees is from 101.0 to 133.9 percent.

Medium stocked stands.--Stands in which

Stand-age class.--Age of the main stand. Main stand stocking of trees is from 61.0 to 100.9 percent.
refers to trees of the dominant forest type and Poorly stocked stands.--Stands in which stock-
stand-size class, ing of trees is from 16.7 to 60.9 percent.

Nonstocked areas.--Commercial forest land on

Stand-area class.--The extent of a continuous for- which stocking of trees is less than 16.7 percent.
ested area of the same forest type, stand-size class,
and stand-density class. Timber removals from growing stock.--The vol-

ume of sound wood in growing-stock trees re-
Stand-size class.--A classification of forest land moved annually for forest products (including

based on the size class of growing-stock trees on roundwood products and logging residues} and for
the area; that is, sawtimber, poletimbor or seed- other removals.
lings and saplings.

a. Sawtimber stands.--Stands at least 16.7 per- Timber removals from sawtimber.--The net board-
cent stocked with growing-stock trees, with half foot volume of live sawtimber trees removed for
or more of total stocking in sawtimber or poletim- forest products annually (including roundwoed
ber trees, and with sawtimber stocking at least products and logging residues) and for other re-
equal to poletimber stocking, movale.

b.Poletimber stands.--Stands at least 16.7 per-
cent stocked with growing-stock trees of which Timber products output.--All timber products cut
half or more of this stocking is in poletimber and] from roundwood and byproducts of wood mann-
or sawtimber trees, and with poletimber stocking facturing plants. Roundwoed products include logs,
exceeding that of sawtimber, bolts, or other round sections cut from growing-

14



stock trees, cull trees, salvable dead trees, trees top diameter of 4.0 inches outside bark or to the
on nonforest land, noncommercial species, sap- point where the central stem breaks into limbs.
ling-size trees, and limbwood. Byproducts from
primary manufacturing plants include slabs, edg- Urban and other areas.--Areas within the legal
ing, trimmings, miscuts, sawdust, shavings, ve- boundaries of cities andtowns; suburban areas de-
neer cores and clippings, and screenings of pulp- veloped for residential, industrial, or recreational
mills that are used as pulpwood chips or other purposes; schoolyards, cemeteries, roads; rail-
products, roads; airports; beaches; powerlines; and other

rights-of-way; or other nonforest laud not included
Tree biomass.--The total aboveground weight (in- in any other specified land use class.

cluding the bark) of all trees 1 to 5 inches in d.b.h.,
and the total aboveground weight (including the Wator.--(a) Bureau of the Census.--Streams, sloughs,
bark) from a 1-foot stump for trees more than 5 estuaries, and canals more than one-eighth of a
inches in diameter, statute mile wide; and lakes, reservoirs, and ponds

more than 40 acres in area.
Tree size elass.--A classification of trees based on (b) Noncensus.--The same as the Bureau of the

diameter at breast height, including sawtimber Census, except minimum width of streams, etc. is
tress, poletimber trees, saplings, and seedlings. 120 feet and minimum size of lakes, etc. is 1 acre.

Unproductive forest land.--Forest land incapable Wooded pasture.--Improved pasture with more than
of producing 20 cubic feet per acre of annual growth 16.7 percent stocking in live trees but less than
or of yielding crops of industrial wood under nat- 25 percent stocking in growing-stock trees. Area
ural conditions because of adverse site conditions, is currently improved for grazing or there is other
(Note: Adverse conditions include shallow soils, evidence of grazing.
dry climate, poor drainage, high elevation, steep-
ness, and rockiness. Wooded strip.--An acre or more of natural contin-

uous forest land that would otherwise meet survey
Upper stem portion.--That part ofthe bole of saw- standards for commercial forest land except that

timber trees above the saw log top to a minimum it is less than 120 feet wide.

TARLES

AREA Table 7.--Area of privately owned commercial for-
est land by ownership class, owner tenure,

Table L--Area of land by land class, 1966 and 1980 and size of owner

Table 2.-- Area of land by land use class and county Table 8.-- Area of commercial forest land by forest
type, stand-size class, and ownership class

Table 3.-- Area of commercial forest land by own-
ership class and county Table 9.-- Area of commercial forest land by forest

type and county
Table 4.-- Area of commercial forest land by forest

type, physiographic class, and ownership Table 10.--Area of commercial forest land by county
class and stand-size class

Table 5.-- Area of commercial forest land by own- Table ll.--Area of commercial forest land by forest
ership class and site class type, stand-size class, and site class

Table 6.-- Area of commercial forest land by own- Table 12.-- Area of commercial forest land by forest
ership class and stand-volume class type and stand-age class



Table13.--Areaofcommercialforestlandby forest commercialforestland by individual
typeand site-indexclass species.

_lhble14.--Areaofcommercialforestlandby forest Table27.--Netvolume of noncommercialspecies
type,stand-sizeclass,andbasal-areaclass (nongrowing-stockvolume)on commer-

cialforestlandby individualspecies

_tble15.--Areaofcommercialforestlandby stock-
ingclassofgrowing-stocktreesandstand- Table28_--Netvolume of growingstockon corn-
sizeclass mercialforestlandbycountyandspecies

group

Table 16.--Area of commercial forest land by stock-
ing class based on selected stand corn- Table 29.--Net volume of sawtimber on commercial
ponents forestlandby countyand speciesgroup

Table17.--Areaof noncommercialforestlandby Table30.--Netvolume ofgrowingstockon com-
mercialforestlandby speciesgroupand

ownershipclass diameterclass

Table18.--Areaofnoncommercialforestland by
foresttype Table31.--Netvolumeofsawtimberoncommercial

forestlandby speciesgroupand diame-

Table19.--Areaofnonforestlandwithtreesby for- terclass
esttypeand landuse

Table32.--Netvolume of growingstockon com-
mercialforestlandby speciesgroupand

NUMBER OF TREES foresttype

Table20.--Number ofalllivetreeson commercial Table33.--Netvolumeofsawtimberon commercial
forestlandby speciesgroupand diame- forestlandby speciesgroupand forest
terclass type

Table21.--Number ofgrowing-stocktreeson corn- Table34.--Netvolume ofgrowingstock.oncom-
mercialforestlandby speciesgroupand mercialforestlandby speciesgroupand
diameterclass ownershipclass

Table22.--Numberofshort-logtreesoncommercial _hble35.--Netvolumeofsawtimber_oncommercial
forestlandby speciesgroupand diame- forestlandby speciesgroupand owner-
_erclass shipclass

Table36.--Netvolume ofgrowingstockon corn-
VOLUME mercial forest land by forest type and

stand-age class
Table23.--Net volume of growing stock on com-

mercial forest land by species, 1966 and Table 37. --Net volume of sawtimber on commercial
1980 forest land by forest type and stand-age

class

Table 24.--Net volume of all live trees on commer-
cial forest land by species group and di- Table 38.--Net volume of growing stock on com-
ameter class mercial forest land by forest type, stand-

size class, and basal-area class

Table 25.--Net volume of timber on commercial for-
est land by class of timber and softwoods Table 39.--Net volume of sawtimber on commercial
and hardwoods forest land by forest type, stand-size class,

and basal-area class

Table 26.--Net volume of growing.stock,sawtimber,
short-log, and rough and rotten trees on Table 40.--Net volume of sawtimher on commercial
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forest land by species group and log-grade Table 53.-- Net annual growth of sawtimber on corn-
class mercial forest land by forest type, stand-

size class, and basal-area class

Table 41. Net volume of short-log trees on com-
mercial forest land by species group and Table 54.--Timber removals from growing_stock on
diameter class commercial forest land by species group

and county

Table 42.--Net volume of short-log trees on com-
mercial forest land by species group and Table 55.--Timber removals from sawtimber on
diameter class commercial forest land by species group

and county

GROWTH AND REMOVALS Table 56.-- Timber removals from growing stock and
sawtimber on commercial forest land by

Table 43.--Net annual growth of growing stock on species group, 1965 and 1979
commercial forest land by softwoods and
hardwoods, 1965-1979 Table 57.--Timber removals from growing stockandsawtimber on commercial forest land by

Table 44. Net annual growth of growing stock on item and species category
commercial forest land by species group
and county Table 58.--Net annual growth and removals of

growing stock on commercial forest land

Table 45.-- Net annual growth of sawtimber on com- by species group
mercial forest land by species group and
county Table 59.--Net annual growth and removals of saw-

timber on commercial forest land by spe-

Table 46. Net annual growth of growing stock on cies group
commercial forest land by species group
and ownership class Table 60. Net annual growth and removals of

growing stock on commercial forest land

-Table 47.--Net annual growth ofsawtimber on corn- by ownership class and softwoods and
mercial forest land by species group and hardwoods
ownership class

Table 61.--Net annual growth and removals of saw-

Table 48.--Net annual growth of growing stock on timber on commercial forest land by
commercial forest land by species group ownership class and softwoods and hard-
and forest type woods

Table 49.-- Net annual growth of sawtimber on com-
mercial forest land by species group and MORTALITY
forest type

Table 62.--Annual mortality of growing stock on

Table 50.--Net annual growth of growing stock on commercial forest land by softwoods and
commercial forest land by forest type and hardwoods, 1965 and 1979
stand-age class

Table 63.--Annual mortality of growing stock on

Table 51. Net annual growth of sawtimber on com- commercial forest land by species group
mercial forest land by forest type and and cause
stand-age class

Table 64.--Annual mortality of sawtimber on com-

Table 52.--Net annual growth of growing stock on mercial forest land by specms group and
commercial forest land by forest type, cause
stand-size class, and basal-area class
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Table65.--Annualmortalityofgrowingstockand Table 1.--Areaof land by land class, NorthernLower

sawtimber on commercial forest land by Peninsula, Michigan, 1966--1/ and 1980

ownership class and softwoods and hard- ( In thousand acres)
woods

Land class 1966_I/ 1980

UTILIZATION  ANDCommercialforest
Jack pine 467.1 506.7

'lhble 66.--Output of timber products by source of Red pine 326.1 427.0White pine 36.7 75.2
material and softwoods and hardwoods Balsam fir-whitespruce 183.7 73.3

Black spruce 29.4 28.0

Table67.--Outputofroundwoodproductsby source Northernwhite-cedar 333.8 355.5Tamarack 35.9 30,6
of material and softwoods and hardwoods Oak-hi ckory I, 252.0 1,068.1

Elm-ash-softmaple 604.4 416.3

Table 68.--Timber products from roundwood by spe- Map] e-hi rch 1,291.6 1,662.4Aspen 1,998.6 1 ,_B17.5
cies group and product Paper bi rch 174. O 113.9

Exotic 54.0 57.2
Nonstocked 168.8 63.2

Table 69.--Volume of primary plant residue by use
Subtotal 6,955.1 6,694,9

andtype Noncommercialforest:land
Unproductive 34.5 87.7

BIOMASS Productive-reserved 62.1 147.0
Subtotal 96.6 234.7

Table 70.--All live shrub biomass yields on corn- Total 7._051.7 6,929.6
mercial forest land by shrub species group NONFORESTLARD
and forest type c rovl and 1,956.8 2,603.2

Pastureanu ranqe 929.1 754.8
Other 1,449.8 1,063.1

Table 71.--Live tree biomass yields on commercial Total 4,335.7 4_421.I
forest land by species group and forest
type TOTAL LAND --2/I1,387.4 --3/II,350.7

WATER (BUREAUOF THE CENSUS) --2/325.9 --3/362.6
'Ihble 72.--Al1 live tree biomass on commercial for-

est land by species group and forest type TOTALLANDANDWATER -2/11,713.3 3/11,713.3

_I/Fiuuresnave been adjusted from those published
_hhle73--AU live tree biomass by species group after the 1956 survey co conformto 1980 areas because

and tree biomass component of changes in survey precemures and definitions.
_/ULS. Deaartmentof Commerce, Bureau of Census.

1950.

SAMPLING ERRORS neoartmentof Commerce, Bureau of Census,
1970. Area Measuremen'cReports,0E-20, No. I.

Table 74.--Sampling errors for estimates smaller
than the Unit totals of volume, net

growth, removals, and area of commer-
cial forest land
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Table 5.--Area of commercial forest land by ownership class and site class,
Northern Lower Peninsula, Michigan, 1980

(In thousand acres)

All Site class (cubic feet of _rowth per acre per _ear)

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

National Forest 859.5 .... 3.0 92.1 346.1 418.3
Bureau of Land Mgmt. -.............
Miscellaneousfederal 15.1 ...... 2.5 3.5 9.I
Indian ..............
State 1,825.1 .... 33.7 369.3 685.5 /36.6
County and municipal 37.6 .... 4.8 13.4 7.8 11.6
Forest industry 76.0 ...... 9.4 29.0 37.6
Farmer 1,274.5 .... 53.8 294.0 509.6 417.1
Misc. private-corp. 474.0 .... 15.1 120.6 184.4 153.9
Misc. private-indiv. 2_133.1 .... 74.6 578.5 862.8 617.2

All owners 6_694.9 .... 185.0 I_47g.8 2,628.7 2_401.4

Table 6.--Areaof commercialforest land by ownership class and
stand-volumeclass, NorthernLower Peninsula, Michigan,1980

(In thousand acres)

Stand-volumeclass (boardfeet_l/1
All Less than 1,501to

Ownership class classes I_500 5_OOO 5_001+

National Forest 859.5 495.2 322.2 42.1
Bureau of Land Mgmt. -.......
Miscellaneous federal 15.1 15.1 ....
Indian ........
State 1,825.1 1,034.2 622.2 168.7
County and municipal 37.6 14.2 18.6 4.8
Forest industry 76.0 28.4 37.3 10.3
Farmer 1,274.5 541.6 552.5 180.4
Misc. prlvate-corp. 474.0 226.9 149.0 98.1
Misc. orivate-indiv. 2_133.1 972.9 854.4 305.8

All owners 6_694.9 3_328.5 2_556.B 810.2

_/InternationalI/4-inchrule.

27



Table 7.--Areaof privatelyowned commercialforest land by ownershioclass, owner tenure,
and s_ze of owner, NorthernLower Peninsula,H_chigan, 1980

(In thousand acres)

Size of owner (acres)
OwRershi_ class 101- 501- 2,601-
a_o owner tenure class Total I-4 6-10 11-20 21-50 51-100 500 2,500 5_000 5001+
Forest Industry

1-4 years 15.4 ........ 1.7 -- 13.7
5-9 years 4.8 ............ 4.8

10-19 years 37.5 ............ 37.5
20+ years 18.3 -- 2.7 .... 2.3 .... I.i 12.2
All classes 76.0 -- 2.7 .... 2,3 -- 1.7 1.1 68.2

Farmer
i-4 years 212.4 [0,3 7.3 6.2 50.3 56.9 67.1 9.6 4.7 --
5-9 wears 216.3 2.3 6.5 12.1 59,7 42,9 86,0 6.8 ....

10-19 years 331.9 2.2 4.5 27.1 81.6 75.] 111.3 25.3 2.3 2.6
20+ years 513.9 -- 5.1 14.8 89,9 136.5 210.7 30.5 2.7 23.7

All classes 17274.5 14.8 23.4 60,2 281.5 31[,4 476.1 72.2 9.7 26.2
Misc, prlv.-corporation

i-4 years 65.0 .... 2.2 4.9 2.0 20.7 18.3 4.7 2.2
5-9 years 85.4 .... 2.6 7.1 14.2 30,8 21.6 4.5 4.6

10-19 years 85.2 -- 2.7 -- 6.8 2.7 24.2 25.4 2.2 21.2
20+ years 848.4 ...... 4,9 21.2 42.5 61.4 2.3 126.1

All classes 474,6 -- 2.7 4.8 23.7 40.1 118.2 116.7 13.7 154.1

Misc, priv.-individua_
I-4 years 5¢5.3 23.4 31.9 53.4 130,6 109.2 142.2 54.6 ....
5-9 years 425.1 7.2 32,0 44.6 127.3 94.2 94.9 24.9 ....

10-19 years 511.1 2.7 11.3 33.5 123.3 132.2 164.2 43.9 --
20+ years 651.6 17.2 12,2 32.3 169.0 129.8 210.6 79.a -- 1.1

All classes 2_133.1 50.5 87.4 163.8 550,2 465.4 611.9 202.8 -- 1.1
All privateowners

I-4 years 828,1 33.7 39.2 61.8 185.8 168.1 230.0 84.2 9.4 [5,9
5-9 years 731.6 9.5 38.5 59.3 194.1 Z51.3 211.7 53.3 4.5 9.4

10-19 years 965.7 4.9 18.5 60.6 211,7 210.0 299.7 94.6 4.5 61.2
20+ years I_432.2 17,2 20.0 47,I 263.8 289,8 463.8 161.3 6.] 163.]

All classes 3p957.6 65,3 116.2 228.8 855.4 819.2 1,205.2 393.4 24.5 249,6
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Table lO.--Areaof commercialforestland by county and stand-sizeclass,
Northern Lower Peninsula,Michigan,1980

(In thousand acres)

Stand-sizeclass

All Sawtimber Poletimber Saplingand Nonstocked

County stands stands stands seedlin_ stands areas

Alcona 306.5 74.8 152.0 77.4 2.3
Alpena 217.7 55.7 86.3 68.4 8.3
Antrlm 156.6 26.i 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 38.9 --
6harlevoix 138.6 46.5 80.9 8.8 2.4

Cheboygan 366.6 74.7 207.2 82.5 2.2
Clare 215.7 50.0 77.5 88.2 --
Crawford 272,9 36,8 136.5 100.6 --
E_mlet 196.2 54.1 114.2 26.9 --
Gladwin 192.8 36.3 89.9 64.5 2.1
Grand Traverse 152.2 43.6 70,8 37,8 --
Iosco 224.6 4g.7 115.7 59.2 --
Isabella 78.4 24.3 20.4 30.2 3.5
Kalkaska 253.3 39.6 129.8 76.2 7.7
Lake 299,8 67.4 162.8 69.6 --
Leelanau 75.8 42,1 24.4 9.3 --
Manistee 225.6 57.9 83.2 75.6 8.8
Mason 148.0 40.5 70.0 36.9 1.6
Mecosta 122,7 32.4 34.6 63.4 2.3
Midland 147.5 41.3 60.3 46,9 --
Missaukee 204.4 3g.7 79.2 86.5 --
Montmorency 302.0 40.6 107.9 141.5 12.0
Newaygo 310.0 86.6 126.1 97.3 --
Oceana 148.3 44.3 64.7 35.4 3,9
Ogemaw 219.6 35.3 117.8 64.6 1,8
Osceola 156.8 66.6 39.6 80.6 --
Oscoda 307.2 52.0 125.9 129.3 --
Otsego 260,8 43.2 137.0 80.6 --
Presque Isle 266.g 54.4 126.4 87.1 --
Roscommon 245.7 58.3 137.6 50.8 --
Wexford 250.3 48.5 142.0 57.7 2.1

All counties 6,694.9 1,508.7 3,137.1 1,985.9 63.2
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Table 11.--Area of commercialforest land by forest type, stand-sizeclass,and site class.
NorthernLower Peninsula,Michigan,1980

(In thousandacres)

Forest type and All Site class (cubicfeet of 9rowth per acre per year)
stand-sizeclass classes 225+ 165-224 120-164 85-119 50-84 20-49

Jack pine
Sawtimber 82.1 ...... 2.3 19.7 60.1
Poletimber 247.6 ...... 7.1 36.9 203.6
Sapling & seedling 177.0 ........ 12.0 165.0
All stands 506.7 ...... 9.4 68.6 428.7

Red pine
Sawtimber 69.6 ...... 35.2 30.0 4.4
Poletimber 229.8 .... 28.7 103.8 77..3 20.0
Sapling & seedling 127.6 .... 6.9 19.7 89.0 12.0

All stands 427.0 .... 35.6 158.7 196.3 36.4

White pine
Sawtimber 51.8 .... 4.7 20.2 18.2 8.7
Poletimber 12.3 ...... 5.0 7.3 --
Sapling & seedling 11.1 .... 2.2 2.2 2.2 4.5

All stands 76.2 .... 6.9 27.4 27.7 13.2
Balsam fir
Sawtimber 16.7 .... 2.2 9.4 2.3 2.8
Poletimber 20.0 ...... 10.6 9.4 --
Sapling & seedling 14.7 .... 4.3 9.2 1.2 --

All stands 51.4 .... 6.5 29.2 12.9 2.8

White spruce
Sawtlmber 4.7 ........ 2.5 2.2
Poletimber 4.5 .......... 4.5
Sapling & seedling 12.7 ...... 8.2 2.2 2.3

All stands 21.9 ...... 8.2 4.7 9.0

Black spruce
Sawtimber ..............
Poletimber 13.4 ...... 4.8 2.0 6.6
Sapling & seedling 14.6 ........ 1.7 12.9

All stands 28.0 ...... 4.8 3.7 19.5

Northern white-cedar
Sawtimber 85.6 ........ 13.8 71.8
Poietimber 234.1 ...... 2.3 31.4 200.4
Sapling & seedling 35.8 ........ 2.2 33.6

All stands 355.5 ...... 2.3 47.4 305.8

(Table 11 continued on next page)
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(Table Ii continued)

Forest type and All Site class (cubicfeet of growth per acre per _ear)
stand-size class classes 225+ 165-224 120-164 85-119 50-84 20-49

Tamarack
Sawtimber 6.6 ........ 4.3 2,3
Poletimber 6.3 ...... 2,3 4.0 --
Sapling & seedling 17.7 ........ 3.1 14.6
All stands 30.6 ...... 2.3 11.4 16.9

0ak-hickory
Sawtimber 280.3 .... 2.2 37,8 116,3 124.0
Poletimber 577.9 ...... 53.8 275,6 248,5
Sapling & seedling 209.9 ...... 7.2 74,4 128.3

All stands I_068.1 .... 2,2 98.8 466,3 500,8
Elm-ash-softmaple
Sawtimber 125.2 ...... 23,6 38.4 63.2
Poletimber 153.6 ...... 8,8 42,2 102.6
Sapling & seedling 137.5 ...... 4.2 42.1 91.2
All stands 416.3 ...... 36.6 122,7 257.0

Maple-birch
Sawtimber 470,9 .... 19.4 139.6 237.6 74.3
Poletimber 864.7 .... 28.3 177,6 448.2 210,6

Sapling & seedling 326.8 .... 2.7 32,9 134.4 156.8

All stands I_662.4 .... 50,4 350,1 820,2 441,7
Aspen
Sawtimber 310.7 .... 27.9 142.9 102.4 37,5
Poletimber 661.5 .... 18.3 260.8 313.3 69,1

Sapling 8 seedling 845.3 .... 31,4 312,6 355.4 144,9

All stands I_817.5 .... 77.6 /16,3 772.1 251.5
Pauer birch
Sawtimber 4,5 ........ 2.2 2.3
Poletimber 85.9 ...... 4.9 31.7 49.3
Sapling & seedling 23.5 ........ 8.4 15.1
All stands 113.9 ...... 4.9 42,3 66.7

Exotic
Sawtimber ..............
Poletimber 25.5 .... 3.5 17,3 4.7 --
Sapling & seedling 31.7 .... 2,3 8.5 13.6 7.3
All stan_s 57.2 .... 5.8 25.8 18.3 7,3

Nonstocked 63,2 ...... 5.0 14.1 44,1

All mypes
Sawtimber 1,508.7 .... 56.4 411,0 587.7 453.6
Poletimber 3,137.1 .... 78.8 659.1 1,284.0 1,115,2
Sapling & seedling 1,985.9 .... 49.8 404.7 742,9 788,5
Nonstocked 63.2 ...... 5.0 14.1 44.1

All stands 6#694.9 .... 185.0 I_479.8 2m628.7 2t401.4
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Table 15.--Areaof comercial forestland by stockingclass of growing-stocktrees
and stand-sizeclass, NorthernLower Peninsula,Michigan.1980

Stocking Stand-sizeclass
class All Sawtimber Peletimber Saplingand Nonstocked
(percent) stands stands stands seedlin9 stands areas

Less than 16.7 63.2 ...... 63.2
16.7 to 60.9 772.0 153.0 242.2 376.8 --
61.0 to 100.9 2.658.4 683.9 1,227.6 846.9 --
101.0 to 133.9 2.593.3 659.7 1,356.0 577.6 --
134.0+ 608.0 112.1 311.3 184.6 --

All classes 6,694.9 1.508.7 3,137.1 1.986.9 63.2

Table 16.--Areaof commercialforest land by stocking class based on
selected stand components.Northern Lower Peninsula.Michigan. 1980

(In thousand acres)

Stocking Stocking classifiedin terms of
class All Growing- Desirable Acceptable Rough and

(percent) live trees stock trees trees trees rotten trees

0-10 14.6 28.0 6.536.4 28.0 4.367.5
11-20 34.7 56.4 120.4 56.4 1,491.6
21-30 47.6 80.6 28.2 85.7 828.3
31-40 66.0 126.8 5.0 136.8 194.6
41-50 87.5 203.7 -- 207.1 79.3
51-60 185.0 339.7 2.2 342.2 18.9
61-70 380.0 459.3 -- 476.2 7.8
71-80 364.4 531.0 2.7 546.9 4.9
81-90 603.6 806.1 -- 839.3 2.0
91-100 798.0 862.0 -- 904.7 --
101-110 884.8 904.2 -- 917.1 --
111-120 974.0 825.9 -- 794.8 --
121-130 904.9 676.8 -- 646.0 --
131-140 652.8 449.5 -- 408.5 --
141-150 470.3 249.4 -- 222.6 --
151-160 216.6 95.6 -- 83.7 --
161+ 10.1 ........

All classes 6,694.9 6.694.9 6.694.9 6,694.9 6.694.9

Table 17.--Areaof noncommercialforestland by ownershipclass,
Northern Lower Peninsula,Michigan, 1980

(In thousand acres)

All Productive- 1/ Unproductive
reservedareas:-' areasOwnership class areas

National Forest 13.6 4.9 8.7
Bureau of Land Management ......
Indian ......
Miscellaneous federal 25.0 21.5 3.5
State 97.0 82.4 14.6
County and municipal 3.0 3.0 --
Forest industry 1.7 -- I.7
Farmer 31.9 16.2 15.7
Misc, private-corp. 18.6 6.1 12.4
Misc. private-indiv. 44.0 12.9 31.1

All owners 234.7 147.0 87.7

_/Includes 4.8 thousandacres of productlve-deferredareas and 35.2
thousand acres of Christmastree productionareas.
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Table 18.--Areaof nonco_nercialforest land by forest type,
NorthernLower Peninsula.Michfgan.Ig80

(In thousand acres)

All Productive- ly Unproductive
reserved areast-' areasForest type areas

Jack pine 13.g 7,8 6.1
Red pine 5.3 5°2 0.1
White pine 2.0 0.4 1.6
Balsam fir 5.9 3°4 2.5

White spruce 2.3 2,3 --
Black spruce 0.8 0.5 0.3
Northern white-cedar 26,5 4°4 22.1
Tamarack 3.9 0,1 3.8
Oak-hlckory 42.1 36,1 6.0
Elm-ash-softmaple 37.1 16,2 20.9
Maple-blrch 31.0 28,0 3.0
Aspen 18.2 12,5 5.7
Paper birch 5.0 -- 5.0
Exotic 29.8 29.8 --
Nonstocked 10.9 0.3 10.6

All types 234.? 147.0 87.7

L/Includes4.8 thousand acresof productive-deferredareas and
36.2 thousand acKes of Christmastree productionareas.

Table I9.--Areaof nonforestland with trees by forest type and land use,
NorthernLower Peninsula,Michigan, 1980

(In thousandacres)

Land use

Urban and
All Improved Wooded Idle Wind- other Wooded

Forest type uses Crop_and pasture strips farmland Marsh breaks wimdbreaks pasture

Jack pine 10.7 4,7 2,4 .... 1.2 2,4 ....
Red pine 8.9 -- 2.3 6.6 ..........
White pine 2.2 ........ 2.2 ......
Balsam fir 2.5 ........ 2.5 ......
White spruce 4.5 -- 2.3 .......... 2.2
Black spruce 2.3 ........ 2.3 ......
Northern white-cedar 6.6 ........ 6,6 ......
Tamarack 1.7 ........ 1.7 ......
Oak-hickory 38.9 13.9 22.8 2.2 ..........
Elm-ash-softmaple 53.8 4.5 2.3 2.8 -- 44.2 ......
Maple-birch 57.1 14.6 16,5 17.6 -- 3,3 5,1 ....
Aspen 50.6 9.0 13.7 4.6 2,3 21.0 ......
Paper birch 12,8 ........ 12.8 ......
Exotic ..................

All types 252.8 46.7 62.3 33.8 2.3 97.8 7,5 -- 2.2
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Table 23.--Net volume of growing stock on
colmercial forest land iby species group,
Northere Lower Peninsula, Michigan, 1966
and 1980

(In million cubic feet)

Species group 1966!/ 1980
SOFTWOODS
White pine 89.5 176.8
Red pine I16.7 452.5
Jack pine 188.8 335.9
White spruce 32.7 38.7
Black spruce 24.7 36.0
Balsam fir 145.8 115.9
Hemlock 74.9 65.0
Tamarack 23.2 26.8
Northern white-cedar 330.8 431.1
Other softwoods -- 28.4

Total 1,027.1 ],707.1
HARDWO00S

Selectwhite oak 211.4 251.2
Select red oak 404.2 721.4
Other red oak 255.9 IB0.2
Hickory 4.0 1.8
Yeliom birch 40.9 37.6
Hard maple 464.5 693.0
Soft maple 341.9 748.3
Beech 158.1 121.7
Ash 189.2 251.9
Balsam poplar 81.1 98.1
Cottonwood 26.2 10.3
Bigtooth aspen 453.3 653.6
Quaking aspen 472.0 630.9
Basswood 225.9 326.2
Yellowqpoplar ....
Biac_ walnut -- 0.2
Black cherry 47.8 94.1
Butternut -- 0.3
Elm 297.6 30.1
Paper birch 233.6 257.0
Other hardwoods 10.3 10.7

Total 3,917.9 5_117.6

All species 4,945.0 6_824.7

_/Figures have been adjusted from those published
after the 1966 survey to conform to 1980 areas because
of changes in survey procedures and definitions.
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Table 25.--Net volume of timber on co_ercial forest land b_ class
of timber and softwoods and hardwoods, Northern Lower Peninsula,
Michigan, 1980

(In thousand cubic feet)

All
Class of timber species Softwoods Hardwoods
LIVE TREES

Growing-stock trees
Sawtimber

Saw log portion 2,361,147 659,N68 1,7R2,079
Ilpper stem portion 486.2NN Rg,N66 397,139

Subtotal 2,847.352 748,134 2,R99,218

Poletimber 3,e77,314 958,917 3,R]8,397

Total 9rowing-stock 6.A24,BB6 1,7N7,051 5,117,615
Cull trees

Rouqh and rotten trees
Sawtimber 143,444 24,913 118,531
Poletimber 231,359 46,440 184,o19

Subtotal 374,8R3 71,353 3N3,450

Shert-loq trees 78,NN_ 13,919 64,081

Total cull 452,S03 85,271 367,532

TOTAL LIVE TREES 7,277,469 1,792,323 5,485,146

SALVABLE DEAD TREES 230,467 54,473 175,q94

ALL CLASSES 7,NDT,g3B 1,846,796 B,661,14_
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"Fable 26,--Net volume of growing stock, sawtimber, short-log, and rough and rotten trees on
commercial forest land by individual species, Northern Lower Peninsula, Michigan, 1980

Total Growing Short-log Rough and

Species all live stock cull rotten cul] Sawtimber
Thousand I/

........ Thousand cubic feet ......... board feet "
SOFIWOODS

White pine 181,415 176,763 1,535 3,117 811,402
Red pine 456,084 452,495 280 3,329 1,053,736
Jack pine 350,545 335,918 1,959 12,668 684,828
Scotch pine 27,090 22,918 -- 4,172 8,532
Austrian pine 5,667 4,850 -- 817 1,315
White spruce 39,280 38,705 67 508 121,852
Norway spruce 281 281 ......
Engelmann spruce ..........
Black spruce 36,475 35,972 -- 503 41,690
Balsam fir 117,367 115,899 132 1,336 151,930
Hemlock 69,150 64,960 835 3,355 252,871
Tamarack 28,800 26,795 332 1,673 56,260
Northern white-cedar 479,790 431,116 8,799 39,875 653,206
Eastern redcedar 379 379 .... 1,800

Total 1,792,323 1,707,051 13,919 71,353 3,839,422
HARDWOODS

White oak 264,746 245,910 4,919 13,917 555,386
Bur oak 3,098 2,505 314 279 6,291
Swampwhite oak 2,906 2,745 -- 161 10,517
Chestnut oak 112 .... 112 --
Northern red oak 757,086 721,458 10,815 24,813 2,159,690
Scarlet oak 1,093 1,093 .... 873
Northern pin oak 54,628 52,295 588 1,745 168,375
Black oak 141,372 126,801 1,342 13,229 318,854
Bitternut hickory 1,204 1,204 .... 4,625
Shellbark hickory ..........
Shagbark hickory 633 633 .... 963
Yellow birch 43,334 37,604 1,325 4,405 77,578
Black maple ..........
Sugar maple 726,599 692,984 9,176 24,439 1,188,575
Red maple 748,986 708,539 9,712 30,735 1,293,221
Silver maple 41,237 39,816 310 i,iii 156,852
Beech 149,085 121,689 6,311 21,085 389,470
White ash 152,226 148,096 1,476 2,654 377,159
Black ash 82,344 74,255 234 7,855 59,151
Green ash 31,521 29,541 138 1,842 51,125
Honeylocust 559 466 -- 93 --
Balsam poplar 104,094 98,083 465 5,546 353,766
Paper birch 273,966 256,960 2,117 14,889 233,758
Bigtooth aspen 688,651 653,639 5,006 30,006 1,339,410
Quaking aspen 681,824 630,943 5,383 45,498 1,366,066
Basswood 335,575 325,173 2,124 8,278 834,832
American elm 31,929 27,234 561 4,134 37,263
Slippery elm 896 807 -- 89 1,089"
Rock elm 2,315 2,077 135 103 5,778
American chestnut 296 110 -- 186 --
Butternut 278 278 .... 1,427
Red mulberry 97 97 ......
Black tupelo 968 714 -- 254 883
Sycamore 617 617 .... 3,172
Black walnut 200 200 ......
Black cherry 117,000 94,087 1,396 21,517 172,403
Boxelder ..........
River birch 336 336 .... 878
Eastern cottonwood 10,772 10,261 92 419 42,830
Black willow 7,076 6,385 142 549 25,904
Sassafras 3,333 1,980 -- 1,353 4,596
Noncommercialspecies 22,154 .... 22,154 --

Total 5,485,146 5,117,615 64,081 303,450 11,242,760

All species 7,277,469 6,824,666_ 78,000 374,803 15,082,182

_/InternationalV4-inch rule,
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Table27.--Net volume of noncommercialspecies
(nongrowing-stockvolume) on commercialforest
land by individualspecies, NorthernLower
Peninsula.Michigan,1980

(In thousandcubic feet)

Nongrowlng-stock

Species (roughtree) volume

Stripedmaple 263
Mountain maple --
Ailanthus -"
American hornbeam 126
Easternhophornbeam 17.891
Easternredbud --
Hawthorn 273
Apple 1.486
Pin cherry 560
Chokecherry 888
Mountain ash 81
Peachleafwl]low 586
Diamondwillow --

All species 22.154

48



49



50





_.0 0% O0 I.-_ N 0 .¢i" CO N _ ¢_, ,,--t 0 CO P3

_ _

eo N

I.

U

X

_go I
u_

0

g_

'_r

52



_:_e_m _c0eommr*- _ NmO oco,-to_moooc_o t-.coo _ co

°:°"'I ; 'Fo '_ ,:o_ ,_

I1_ c-,

_'_ _°' _ _"_"_'_'_ .... °_ _1

%o,.,4-
NI

'0 C_J_ t_
I

rd

Cg

_ -_o o 8 _ ._. o

53

I



54





C_ ¢0 CO,CD ¢0

i

"c ,.--,,_"__ "_- _ _ coo,o',_""'" I °°°'_"='°'''"__,-..,_,o,--,--,cocooo _ _'_ _'1

co,-', J -- _ o'-,,,_ " _ ,,'C_ ,.oEi

,,,.-, _0(-.,,',-,_ N o-" _ o
I _ ,--tl

., c_ ._o,.-_,_-_,(.,,_coco, ,,_-,,_.,_,--.mc:,r...c,,,.-,o-,_._eoo, Ico,--_,_"m_ o',
""_ ........................ ,-.Cd,..£g,-_" m

°_

:>

_ ....... g
_ _ n

'7

N

5G



Table 32.--Netvolume of growingstock on commercial forest land by species group and forest type,
Northern Lower Peninsula, Michigan, 1980

(In thousand cubic feet)

Forest t_pe
Northern

All Jack Red White Balsam White Black white-

Species Broup t_pes pine pine pine fir spruce spruce cedar
SOFTWOODS

White pine 176,753 5,461 14,598 60,226 2,745 221 1,325 13,227
Red pine 452,495 32,916 323,456 10,502 538 .... 1,435
Jack pine 335,918 237,410 37,194 2,304 ........
White spruce 38,705 -- 1,368 1,731 3,744 6,799 239 14,305
Black spruce 35,972 737 484 1,109 1,478 132 6,554 21,520
Balsam fir 115,899 147 743 1,806 16,572 3,247 972 37,565
Hemlock 64,960 -- 1,337 ........ 6,275
Tamarack 26,795 108 .... 276 -- 183 15,061
Northern white-cedar 431,116 -- 721 1,035 4,375 " 3,391 3,264 285,596
Other softwoods 28_428 -- 2,094 3_780 ...... I_029

Total 1,707_051 276,779 381_995 72,493 29,728 13,790 12,537 396_013
HARDWOODS
Select white oaks 251,160 2,782 7,331 3,899 ........
Select red oaks 721,458 27,976 13,359 4,612 ........
Other red oaks 180,189 12,982 10,949 ..........
Hickory 1,838 ..............
Yellow birch 37,604 .... 377 ...... 2,343
Hard maple 692,984 145 1,066 -- 160 .... 533
Soft maple 748,355 3,105 6,982 2,329 2,772 199 90 18,806
Beech 121,689 -- 515 ..........
Ash 251,892 -- 278 -- 472 .... 13,832
Balsam poplar 98,083 ...... 616 1,623 561 14,930
Cottonwood 10,261 ..............
Bigtooth aspen 653,639 1,796 6,384 2,709 200 215 -- 4,276
Quaking aspen 630,943 8.304 7,752 3,987 8,080 740 778 13,491
Basswooo 325,173 464 712 ........ 1,424
Yellow-poplar ................
Black walnut 200 200 ..........
Black cherry 94,087 260 1,552 301 284 -- 79 357
Butternut 278 ............
Elm 30.117 -- 9S ...... 899
Paper birch 256,960 282 804 1,347 6,935 77 501 30.865
Other hardwoods 10J05 ............ 336

Total 5_117,615 58_240 57p884 i%656 19_519 2_854 2,009 102,092

All species 6,824_666 335p019 439,879 92_149 49,247 16_644 14_546 498,105
(Table 32 continuedon next page)
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[Table32 co_tinoed)

Forest type

Oak- Elm-ash- Maole- Paper Non-

Speciesgroup Tamarack hfckery soft maple b_rch .. Aspen birch Exotic stocked
SOFI_IOODS

White plne 610 14,66_ 9,965 34,490 27,642 1,510 79 --
Red pine -- 25,314 1,990 II,237 33.17[ 1,661 4,074 181
aaek plne 570 39,803 -- 7,431 i0,527 -- 506 174
White spruce .... 1,193 785 7,934 607 ....
Black spruce 1,165 £56 l.lgB 62 1,243 144 ....
Balsam fir 396 £,651 l,OlS 4,B72 37,363 3,650 -- 140
Hemlock -- 583 3,766 _6,973 4,512 I 514 ....
Tamarack 6.315 -- 1,683 1,552 896 72[ ....
Northernwhite-cedar l, 572 402 32,271 26,851 62,779 9,750 109 --
Other softwoods -- 379 -- 1,755 256 -- 19,135 --

Total 10,618 82,952 59,I41 140,708 186,323 19,577 23,902 495
HARDWOODS

Se_ectwhite oaks -- 200,397 4,247 15,465 16,370 669 ....
Select reo oaks -- 469,I06 3,172 95,874 103,439 3,125 635 158
Other red oaks -- 145,015 545 4,869 5,839 ......
H_ckpry ...... 1,667 -- 171 ....
Yellowbirch -- _18 5,976 25,5_8 1.500 1,316 126 --
Hard maple -- 3,682 4,508 658,610 21,037 2,800 443 --
Soft maple 88 69,01_ 165.707 302,_65 162,_42 12,750 415 395
Beech -- 1,535 494 112,461 6,133 551 ....
Ash 248 5.856 69,503 132,750 23,_8 5,148 92 275
Balsampoplar 302 273 9,132 3,617 64,812 1,802 415 --
Cottonwood .... 5,986 1,614 2,461 ......
BIgtmoth asoe_ -- 88,144 5.552 103,706 436,344 4,313 ....
Quaking aspen 176 [5,250 28.237 94,734 43?,473 [1,352 689 --
}asswood -- 2,602 10,572 291,107 14,555 3,400 437 --
Yellow-eoplar ................
Black walnut ................
Black cherry -- 5,966 3,219 66,895 14,210 158 494 312
Butternut -- 106 -- 172 ........
Elm -- 130 5.546 20,072 2,603 506 i[3 --
Paper birch 551 11,153 1D,[[O 53,156 _1,626 61.555 ....
Other hardwoods -- 1,5_2 3,788 2,764 2,101 174 ....

Total 1,365 [,0_0,096 344,294 1,988,135 1,396, 782 99,790 3,759 [, 140

All species 11,983 1,I03,046 403,435 2,128,843 1,583,105 119,367 27,661. 1,635
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Tahle 33.--Net volume of sa_tmher on commercial forest tand by species group and forest type,
Northern Lower Peninsula, Michigan, 1980

(In thousand hoard feet)_/

Forest type
Northern

All Jack Red White Balsam White Black white-

Species group types pine . pine pine fir spruce spruce cedar
SOFTWOODS
White pine 811,402 24,591 56,158 252,395 13,250 1,150 7,009 68,328
Red pine 1,O53,736 116,836 677,495 53,608 2,_60 .... 7,673
Jack pine 684,828 459,690 68,568 8,867 ...... i_
White spruce 121,852 -- 3,50_ 5,353 12,766 17,275 549 47,795
Black spruce 41,690 1,120 -- 2,278 2,641 -- 3,707 24,931
Balsam fir 151,930 .... 3,914 24,628 5,059 923 44,309
Hemlock 252,871 -- 3,740 ........ 28,462
Tamarack 56,260 .......... 796 23,216
Northern white-cedar 653,205 -- 533 1,401 11,157 5,669 4,398 410,678

Other softwoods 11_647 -- 1,243 777 ........

Total 3_839_422 601,937 711,343 328_593 66_502 29p163 17_382 655_392
HARDWOODS
Select white oaks 572,193 7,720 23,913 19,367 ........
Select red oaks 2,159,690 67,098 54,405 13,333 ........
Other red oaks 488,102 29,398 32,58_ ..........
Hickory 5,588 ..............
Yellow birch 77,578 .... 1,076 ...... 5,971
Hard maple 1,188,575 -- 1,786 ........ 645
Soft maple 1,450,072 3,609 11,564 1,730 9,670 .... 38,220
Beech 389,470 -- 2,865 ..........
Ash 487,434 -- 686 ........ 4,757
Balsam peDlar 353,766 ...... 1,148 8,302 -- 50,519
Cottonwood 42,830 ..............
Biqtooth aspen 1,339,410 2,460 7,453 5,456 1,151 1,235 -- 15_977
Quaklng aseen 1,366,066 4,399 838 2,766 21,554 -- 1,359 50,351
Basswood 834,836 1,212 2,317 ...... 4,880
Yellow-poplar ................
Black walnut ................ :_,
Black cherry 172,403 -- 1,633 ........... l,
Butternut 1,427 ..............
Elm 44,130 ............ 1,834
Paoer birch 233,/58 -- 1,672 1,708 8,062 -- 957 22,733
Other hardwoods 35r432 ............ 878

Total 11,242,760 115,895 141,802 45,438 41,585 %537 2,316 196,765

.A_Ispecies 15_082_I82 717,833 853_145 374_029 108,087 38_700 19,698 852,157....
(Table33 continued on next page)
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(Table 33 continued)

Forest type

Oak Elm-ash- Haple- Paper Non-
Species 9roup , Tamarack hickory soft maple birch Aspen birch Exotic stocke¢
SOFTWOOOS

White pine 2,292 59,109 51,672 142,963 126,351 5,618 508 --
Red Dine -- 75,714 9,742 56.902 146,029 6,969 -- 1,008
Jack pine 2,506 91,674 -- 20,447 30,042 -- 2,408 626
White spruce .... 5,525 2.854 25,443 784 ....

Black soruce 3,974 -- 675 -- 2,364 ......
Balsam fir -- 2,132 8,239 4.193 56,222 2,311 ....
Hemlock -- 1,677 9.144 192,307 14,088 3,453 ....
Tamarack 12,424 -- 4,827 8,095 4,933 1,969 ....
Northern white-cedar 2,837 1,324 51,853 65,539 97,450 10,267 ....
Other softwoods " -- 1_800 -- 2_193 538 -- 6t096 --

Total , 24_033 233_430 141_677 485t493 503p460 31t371 8_012 lp634
HARDWOODS

Select white oaks -- 403,444 13,804 52,410 48,559 2,976 ....
Select red oaks -- 1.301,499 9,093 387,305 313,808 11,263 972 914
Other red oaks -- 386,367 1,463 20,810 17,484 ......
Hickory ...... 4,638 -- 950 ....
Yellow birch -- 949 11,889 54,197 1,854 883 759 --
Hard maple -- 4.224 9,530 1,144,503 22,515 3,905 1,467 --
Soft maDle -- 59,511 531,425 571,923 191,217 17,948 1,556 1,599
Beech -- E,394 1,854 376,731 5,198 438 ....
Ash -- 10,449 108,118 341,054 19,989 1,905 475 --
Balsam poplar 1,763 1,150 38,736 15,759 229,634 6,755 ....
Cottonwood .... 23,028 8,097 11,705 ......
Btgtooth aspen -- 143,483 12_056 263.638 874,115 12,386 ....
Quaking aspen -- 15,859 76,398 234,521 939,483 18,558 ....
Basswood -- 1,996 32,672 748,808 31,015 11,936 ....
Yellow-poplar ................
8lack walnut .............. --
Black cherry -- 9,829 6,426 130,023 22,735 -- 1,767 --
Butternut -- 453 -- 974 ........
EI_ .... 6,739 33,252 2,305 ......
Paper birch 773 12,733 25_454 72.416 59,145 28,105 ....
Other hardwoods -- 4_913 15_469 .%932 • 3t357 883 ....

Total , 2_536 2F369t_53 924p154 4_470p991 2t794r098 118_891 6_987 2t513

All species 26p569 2t602_683 1_065p831, 4p956t484 3_297t5,58 150r262 14t999 4t147
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Table 38,--Net volume of growing stock on commercialforest land by forest type,
stand-size class, and basal-areaclass, NorthernLower Peninsula,Michigan, 1980

(In thousandcubic feet)

Forest type and All Basal-areaclass Isquarefeet per acre1
stand-sizeclass classes 0-10 11-20 21-30 31-40 41-50 51-60 .61-70

Jack pine
Sawtimber 71,306 .... 1,956 3,917 6,025 4,031 19,144
Poletimber 211,658 .... 2,018 2,115 29,811 9,151 26,287
Sapling & seedling 52,055 241 1,322 1,667 7,327 8,322 10,303 9,378
All stands -335,019 241 1,322 5,641 13,359 44,158 23,485 54,809

Red pine
Sawtimber 103,151 ...... 3,429 5,051 -- 8,728
Poletimber 302,514 ...... 1,238 1,517 3,461 5,377

Sapling & seedling 34_214 693 164 575 78 872 11,838 3,173
All stands 439,879 693 164 575 4,745 7,440 15,299 17,278

White pine
Sawtimber 78,549 ...... 1,603 2,507 -- 8,125
Poletimber 10,287 .......... 1,677 1,648
Sapling & seedling 6_313 .... i_056 -- 1,453 1,914 1,890
All stands 92,149 .... 1,056 1,603 3,960 3,591 11,663

Balsam fir
Sawtimber 21,315 .......... 3,397 --
Poletimber 20,579 ........ 2,958 1,505 1,469
Sapling & seedling 7,353 -- 325 .... 3,016 ....
All stands 49,247 -- 325 .... 5,974 4,902 1,469

White spruce
Sawtimber 7,882 ..............
Poletimber 4,375 ..............
Sapling & seedling 4_387 ...... 817 ......

All stands 16_644 ...... 817 ......

Black spruce
Sawtimber ................
Poletimber 11,636 .... 710 ...... 2,026
Sapling & seedling 2_g10 47 1_451 -- 517 .... 602

All stands 14,546 47 1,451 710 517 .... 2,628 ,

Northern white-cedar
Sawtimber 156,047 ............ 2,002
Poletimber 327,142 ...... 774 -- 2,147 2,660

Sapling & seedling 14_916 -- 255 .... 382 -- 1,294
All stands 498,105 -- 255 -- 774 382 2,147 5,956

(Table38 continued on next page)
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(Table 38 continued)

Forest type and All Basal-area class (squarefeet per acre)
stand-size class classes 0-10 11-20 21-30 31-40 41-50 51-60 51-70
Tamarack

Sawtlmber 3,621 .... 661 1,004 -.....
Poletimber 4,747 ............ 919

Sapling & seedling 3,615 .... 1,037 ...... 1,350
All stands 11,983 .... . 1,698 1,004 .... 2,269

Oak-hickory
Sawtlmber 359,955 255 -- 740 4,456 14,103 15,836 39,807
Peletimber 677,859 -- 270 -- 2,158 24,757 51,998 66,197
Sapling& seedling 65,234 875 7,532 . 6,877 10,233 17,052 10,414 9,114

All stands 1,103,048 1,130 7,802 .7,617 16,847 55,912 78,248 115,118

Elm-ash-softmaple
Sawtlmber 190,532 .... 1,460 4,039 10,254 5,712 10,988
Poletlmber 164,149 -- 677 1,186 2,087 8,158 3,784 6,391
Sapllng & seedllng 48_754 381 1,783 ..5,077 .....5,605 13,399 8,549 3,696
All stands 403,435 381 2,460 7,723 11,631 31,811 18,045 21,075

Maple-birch
Sawtlmber 780,096 -- 829 -- 3,042 15,330 13,709 29,856
Poletimber 1,225,439 -- 834 1,850 7,837 23,387 28,644 52,423

Sapling& seedling 123_308 1,766 6,834 5,393 25,199 21,204 22,922 21,989

All stands 2,128,843 1,766 7,897 7,243 36,078 59,921 65,275 104,268
Aspen

Sawtlmber 485,722 .... 417 5,205 12,962 9,966 28,238
Peletimber 827,613 .... 1,307 11,208 27,086 32,120 80,057

Sapling & seedling 269,770 2,,,422 11,916 16,637 34,684 49,829 38,432 51,505
All stands 1,583,105 2,,422 11,916 18,361 51,097 89,877 80,518 159,800

Paper birch
Sawtlmber 4,824 .......... 1,236 --
Poletlmber 108,114 ...... 1,007 1,897 3,859 8,377
Saplln9& seedling 6,429 -- 108 -- 375 876 1,085 2,348

All stands "119,367 -- 108 -- 1,382 2,773 6,180 10,725
Exotic
Sawtlmber ..............
Poletlmber 22,68_ ..............
Sapling& seedling 4,974 -- 269 304 323 162 ....

All stands '27,661 -- 269 304 323 162 ....

Nonstocked 1,63,5 238 1,085 ........ 312
All types

Samtimber' 2,260,00D 265 829 5,234 26,595 66,232 53,887 146,888
Poletlmber 3,918,799 -- 1,481 7,071 28,424 119,571 138,346 253,831
Sapling& seedling 644,232 6,425 31,659 38,623 85,058 116,567 105,457 106,339
Nonstocked 1,635 238 1,085 ........ 312

All stands 6_824,666 6,918 35,054 50,928 140,177 302,370 ,, 297,690 , 507 370
(Table38 continued on next page)
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(Table 38 continued)

Forest type and Basal-area class (square feet per acre 1
stand-size class 71-80 81-90 91-100 101-120 121-150 151-180 181+

Jack pine
Sawtimber 12,075 7,478 8,953 7,727 ......
Poletimber 35,441 22,838 39,630 26,384 17,983 ....
Sapling & seedling 5_988 2_500 .... 5,007 ....

All stands 53,504 32,816 48,583 34,111 22,990 ....

Red pine
Sawtimber 8,534 5,495 2,343 19,377 18,586 17,867 13,741
Poletimber 27,784 15,601 14,360 31,050 61,216 78,891 62,019
Sapling & seedling I0_329 4p301 -- 1,199 992 ....

All stands 46,647 25,397 16,703 51,626 80,794 96_758 75,760

White pine
Sawtimber 6,664 16,068 7,132 20,621 -- 12,829 --
Poletimber 2,402 2,428 -- 8,132 ......
Sapling & seedling ..............

A11 stands 9,066 18_496 7,132 22,753 -- 12,829 --
Balsam fir
Sawtimber .... 7,583 2,525 -- 7,810 --
Poletimber 2,245 .... 5,117 7,285 ....
Sapling & seedling 1,829 2_183 ..........

All stands 4_074 2,183 7,583 7,642 7p285 7,810 --

White spruce
Sawtimber .... 3,766 4,116 ......
Poletimber -- 1,227 -- 3,148 ......
Sapling & seedling 2,336 .... 1_234 ......

All stands 2_336 1_227 3,766 8r498 ......

Black spruce
Sawtimber ..............
Poletimber -- 918 1,913 2,485 -- 3,584 --

Sapling & seedling ........ 293 .... !i
All stands -- 918 I#913 2_485 293 3_584 --

Northern white-cedar
Sawtimber .... 10,018 16,791 33,485 34,824 58,927
Poletimber 7,588 5,202 2,841 30,912 81,883 74,108 119,027 ili

Sapling & seedling 2p729 -- 2t846 3_861 2_980 569 -- !i

All stands 10_317 5_202 15_705 51_564 118t348 i09_501 177,954 i_ii

(Table38 continued on next page) ii!

iii

67



(Table 38 continued)

Forest type and Basal-area class (square feet _er acre)
stand-size class 71-80 81-90 91-100 101-120 121-150 151-180 181+
Tamarack

Sawttmber 1,956 ............
Poletimbee -- 1,978 -- 1,850 ......
Sapling & seedling . 1 228 ............

All stands 3.184 1.978 -- 1,850 ......
Oak-hickory

Sawttmber 45,594 82.847 58,012 73,008 44,052 11,245 --
Poletlmber 88,348 84,032 103,771 139,150 85,057 26,246 5,875
Sapling & seedl|n9 1,015 744 1,378 ........

All stands 134_957 137,623 163,161 212.158 129.109 37,491 6,875
Elm-ash-softmaple
Saw_imber 15,944 1,928 16,782 40,426 62,650 13,952 6,397
Poletlmber 13,743 7,032 28,470 33,400 31,661 24,386 3,174

Sapling& seedling , 4,641 -- 2,909 2,814 ......

All stands 34.328 8.960 48,161 76,640 94.1.311 38,338 9.571
Maple-birch
Sawtlmber 65,208 42,724 108,124 195,930 216,873 56,330 22,141
Poletfmber 89,989 81.619 142,341 317.375 304.124 155.6.94 19,662
Sapling &seedltng 5.626 2,507 9,253 915 ......

All stands ,160,793 126,850 259.718 514,220 520,997 222,014 41.8_3
Aspen

Sawttmber 43,746 30,224 53.714 76,785 122.197 57.364 44.904
PoIettmber 87,115 82.191 136.218 125,919 174,084 62.522 7.686
Sapling & seedling 22,585 7,524 15,611 7.814 10.831 ....

All stands 153,426 119.939 205 543 210.518 307.112 119,986 52,590

Paperbirch
Sawtlmber .... 3,588 ........
Poletimber 7,045 4,305 12,374 18,575 39,427 11,248 -°

Sapling& seedling .... 1,637 , -.......

All stands 7,045 4.305 17,599 18,575 39,427 11.248 -°
_xotic
Sawtlmber ..............
Polet_mber 1,327 1,665 5,610 8,112 1,090 4,883 -°

Sapling& seedIfn9 2,360 -- 1,133 -- 423 ....
All stands 3.687 1.665 6.743 8,112 1.513 4,883 -°

No,stocked ..............

All types
Sawtimber 199,721 156.764 280.015 457.306 497.843 222.221 146.11_
Polettmber 362.997 311.036 487.628 745,609 803.810 441,652 217.443
Saplin 9 & seedling 60,646 19,759 34.767 17,837 20.526 569 --
ilonstocked ..............

All stands 623 364 487,559 802.310 1.220.782 1.322.179 664,442 363.553
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Table 39.--Netvolume of sawtimber on commercial forestland by foresttype, stand-slzeclass,
and basal-areaclass, NorthernUpper Peninsula,Michigan,1980

(In thousand board feet)_I/

Forest type and All Basal-areaclass (squarefeet per acre_
stand-sizeclass classes 0-10 11-20 21-30 31-40 41-50 51-60 61-70

Jack pine
Sawtimber 257,582 .... 7,462 15,233 24,128 14,833 65,586
Poletimber 381,274 .... 2,564 4,192 94,275 17,347 42,586
Sapling & seedling 78,977 623 2,007 1,844 9,016 14,418 16,260 29_289

All stands 717,833 623 2_007 11,870 28,441 132,821 48,440 137,561 ii
Red pine
Sawtlmber 426,672 ...... 13,572 23,089 -- 39,555
Poletimber 375,900 ...... 3,141 2,772 4,802 6,677
Sapling & seedling 50_573 31604 836 .... 766 21,892 11,905

All stands 853_145 3r604 836 -- 16,713 26,627 26,694 58,147
White pine
Sawtlmber 335,291 ...... 7,100 9,508 -- 37,198
Poletimber 12,188 .......... 2,789 --

Sapling & seedling ..26_550 .... 4,950 -- 2,858 11,851 6,891 {i!
All stands 374_029 .... 4,950 7,100 12,366 14,640 44,089 i

Balsam fir _!
Sawtimber 71,158 .......... 12,550 --
Poletimber 26,113 ........ 3,582 1,422 1,845
Sapling & seedling 10,816 ........ 5,942 .... i_

All stands 108,087 ........ 9,524 13,972 1,845 ;i!!
White spruce
Sawt|mber 22,554 ..............
Poletimber 8,227 .............. ;!
Sapling & seedling 7_919 .............. ii

All stands 38,700 .............. ;
Black spruce i

Sawtlmber ................
Poletimber 13,847 .... 1,378 ...... 6,495
Sapling & seedling 5,851 -- 2,376 -- 2,163 .... 1,312

All stands 19,698 -- 2_376 ip378 2,163 .... 7,807 ili
Northern white-cedar

Sawt|mber 451,780 ............ 5,757 _!
Poletimber 390,327 ...... 1,453 -- 1,989 2,267 !
Sapling & seedling i0._050 -- I_175 ........ 603 ii

All stands 85.2.,157 -- 1,175 -- 1 453 -- 1,989 8,627
(Table 39 continued on next page) !i
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(Table 39 continued)

Forest type and Basal-areaclass Isquarefeet per acre)
stand-sizeclass 71-80 81-90 91-100 101-120 121-150 151-180 181+

Jack pine
Sawtimber 47,434 25,506 34,988 22,412 ......
Poletimber 60,668 29,030 70,541 37,872 22,099 ....
Sapling& seedling 3_947 I_573 ..........

All stands 112_04g 56_109 I05_529 60_284 22_099 ....

Red pine
Sawtimber 35,570 27,533 7,280 76,218 76,753 62,712 64,380
Poletimber 43,292 8,837 1,505 40,126 81,060 103,826 79,872
Sapling& seedling -- 11p570 ..........

All stands 78_862 47,940 8,785 116_344 157,803 166_538 144,252
White pine

Sawtimber 31,644 72,252 29,222 90,604 -- 57,763 --
PoIetimber 5,383 3,239 -- 777 ......
Sapling & seedling ..............

All stands 37_027 75,491 29_222 91,381 -- 57_763 --
Balsam fir
Sawtlmber .... 27,850 7,371 -- 23,387 --
Poletimber 3,546 .... 5,105 10,613 ....
Sapling & seedling 2_556 2_318 ......... ,

All stands 6_i02 2,318 27_850 12,476 10,613 23_387 --
White spruce
Sawtimber .... 11,650 10,904 ......
Poletimber -- 1,838 -- 6,389 ......
Sapling & seedling 7_919 ............

All stands 7_919 1_838 11_650 17_293 ......
Black spruce
Sawtimber ..............
Poletimber -- 1,138 -- 2,372 -- 2,464 --
Sapling & seedling ..............

All stands -- I_138 -- 2r372 -- 2,464 --
Northern whlte-cedar
Sawtimber .... 38,551 49,495 104,817 86,361 166,799
Poletlmber 8,542 6,022 2,265 41,719 95,467 79,323 151,280
Sapling & seedling 3_687 -- 2_311 i_934 340 ....

All stands 12_229 6_022 43_127 93,148 200_624 165,684 318,079
{Table 39 continued on next page)
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ITable 39 continued)

Forest type and All Basal-areaclass Isquarefeet per acre)
stand-sizeclass classes 0-10 11-20 21-30 31-40 41-50 51-60 61-70

Tamarack
Sawtimber 11,834 .... 3,633 2,822 ......
Poletimber 9,625 ..............

Sapling & seedling 5_110 ............ 4_556
All stands 26,569 .... 3,633 2,822 .... 4,556 ,

Oak-hickory
Sawtimber 1,357,343 1,467 -- 2,167 20,732 56,029 72,326 155,185
Poletimber 1,087,836 -- 481 -- 839 82,014 97,033 121,334
Sapling & seedling 157_504 3_086 16,611 9,838 24_853 54,632 15_509 25r789'

All stands 2p602,683 4,553 17,092 12,005 46,424 142_675 184_868 302,308

Elm-ash-softmaple
Sawtimber 704,434 .... 4,666 12,127 40,314 17,416 41,000
Poletimber 271,507 -- 1,343 2,188 810 16,294 5,014 8,329

Sapling & seedling 89_890 394 4_008 I0t882 6_613 28_299 8_135 11r527

All stands 1_066,831 394 5_351 17_736 19_550 84_907 30r565 60_886

Maple-birch
Sawtimber 2,789,848 -- 3,543 -- 12,802 66,942 46,822 110,435
Poletimber 1,900,924 .... 2,040 3,243 41,282 46,606 88,035
Sapling & seedling 265_712 5,681 15J22 12_056 49_324 42_64g 49#504 46r887

:_All stands 4_956_484 5_681 19,265 14_096 65_369 150p873 142_932 244_357

Aspen
Sawtimber 1,594,904 .... 1,367 19,624 48,706 33,827 111,218
Poletimber 1,254,102 .... 937 17,955 30,142 43,311 118,092
Sapling & seedling 448,552 8_692 23,113 31_107 64_304 95_497 75_174 64_051

All stands 3_297_558 8_692 23,113 33_411 101,883 174_345 152t312 293t361

Paper birch
Sawtimber 13,775 .......... 3,865 --
Poletimber 132,225 ...... 2,792 3,176 2,031 12,241
Sapling & seedling 4_262 .......... 1_270 2_992

All stands 150_262 ...... 2_792 3_176 7_166 15,233
Exotic
Sawtimber ................
Poletimber 9,634 ..............
Sapling & seedling 5F365 ..............

All stands 14_999 ..............

Nonstocked 4_147 -- 4t147 ..........

All types
Sawtimber 8,037,175 1,467 3,543 19,295 104,012 268,716 201,639 565,944 ii
Poletimber 5,873,729 -- 1,824 9,107 34,425 223,537 222,344 408,001 !_
Sapling & seedling 1,167,131 22,080 65,848 70,677 156,273 245,O61 199,595 204,802
Nonstocked 4_147 -- 4_147 ..........

All stands 15_082_182 28_547 75_362 99_079 294_710 737_314 623_578I_178_747 iili
(Table39 continued on next page)
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(Table39 continued)

Forest type and Basal-areaclass (squarefeet per acre)
stand-sizeclass 71-80 81-90 91-100 101-120 121-150 151-180 181+

Tamarack
Sawtimber 5,379 ............
Poletlmber -- 6,256 -- 3,369 ......
Sapling & seedling 554 ............

All stands 5_933 6,256 -- 3,369 ......
Oak-hickory

Sawtimber 167,359 192,540 195,147 266,493 180,228 47,670 --
Poletimber 151,841 144,919 149,407 229,376 120,242 39,610 740
Sapling & seedling 1,825 1,056 4,305 ........

All stands 321m025 338_515 348_859 495p869 300_470 87,280 740
Elm-ash-softmaple

Sawtimber 58,236 7,418 82,329 142,546 227,816 54,044 16,525
Poletimber 19,254 12,812 41,784 67,530 48,503 44,192 3,454
Sapling& seedling II_117 -- 3_259 5_656 ......

A11 stands 88,607 20,227 127_372 215_732 276,319 98,236 19_979
Maple-birch
Sawtimber 255,798 147,740 367,168 695,285 771,134 232,363 79,816
Poletimber 134,519 121,232 226,036 519,265 466,227 233,261 19,178
Sapling & seedling 13_039 7_319 21_623 2_908 ......

A11 stands 403,356 276,291 614_827 1,217p458 1,237_361 465,624 98,994
Aspen

Sawtimber 142,512 102,550 171,503 244,384 409,386 180,106 129,721
Poletimber 122,243 165,858 179,600 195,572 268,114 98,804 13,474
Sapling & seedling 34_733 14,869 20,045 9,523 7_444 ....

A11 stands 299,488 283,277 371_148 449_479 684,944 278_910 143,195
Paper birch
Sawtimber .... 9,910 ........
Poletimber 8,043 3,094 16,304 15,835 46,235 22,474 --
Sapling & seedling ..............

All stands 8,043 3_094 26,214 15,835 46_235 22,474 --
Exotic

Sawtimber ..............
Poletimber 3,134 -- 1,621 4,160 -- 719 --
Sapling & seedling 2#527 -- 2_838 ........

All stands 5_661 -- 4_459 4,160 -- 719 --
Nonstocked ..............

All types
Sawtimber 743,932 575,536 975,598 1,605,712 1,770,134 744,406 457,241
Poletimber 560,465 504,275 689,063 1,169,467 1,158,550 624,673 267,998
Sapling& seedling 81,904 38,705 54,381 20,021 7,784 ....
Nonstocked ..............

All stands Ip386_301 I_118_516 I_719,042 2_795_200 2,936,468 1_369,079 725,239

_/InternationalI/4-inchrule.

72



Table 40,--Net volume of sawtlmber on commercialforest land by speciesgroup
and log-grade class, _orthernLower Peninsula,Michigan, 1980

(In thousand board feet)l_./

All Lo9 _rade

Species group _rades I 2 3 Tie and timber
SOFTWOODS

White pine 811,402 30,472 71,512 616,810 92,608
Red plne 1,053,736 28,077 23,335 961,290 41,034
Jack pine 684,828 -- 18,273 661,707 6,848
White spruce 121,852 -- 13,206 108,646 --
Black spruce 41,690 .... 41,690 --
Balsam fir 151,930 .... 147,372 4,558
Hemlock 252,871 9,445 18,538 224,888 --
Tamarack 56,260 4,391 3,787 48,082 --
Northern white-cedar 653,206 1,204 4,270 647,732 --
Other softwoods 11_647 .... II_647 --

Total 3_839r422 73t589 150_921 3_469t864 145_048 !i
HARDWOODS iii

Select white oaks 872,193 24,437 80,167 353,012 114,577

Select red oaks 2,159,690 124,113 381,102 1,309,095 345,380 !ii!
Other red oaks 488,102 6,975 39,017 351,509 90,601 ii
Hickory 5,588 17 1,090 4,420 61

? Yellow birch 77,578 1,218 14,563 54,818 6,981
Hard maple 1,188,575 47,282 265,929 785,947 89,417
Soft maple 1,450,072 135,559 287,568 937,079 89,868 i!!i
Beech 389,470 23,238 47,429 267,367 51,436

Ash 487,434 52,303 118,435 303,778 12,918 !;ii
Balsam poplar 353,766 34,527 59,130 187,934 72,175

Cottonwood 42,830 .... 39,832 2,998 i
Bigtooth aspen 1,339,410 24,205 223,111 1,006,141 85,953
Quaking aspen 1,365,066 28,237 140,032 953,136 244,661
Basswood 834,836 138,930 271,408 394,138 30,360
Yellow-poplar .......... iJ!
Black walnut .......... ii
Black cherry 172,403 11,731 667 122,475 37,530 _i
Butternut 1,427 .... 1,427 --
Elm 44,130 -- 17,156 23,998 2,976

Paper birch 233,758 2,002 30,007 180,498 21,251 !iil

Other hardwoods 351432 -- 5p358 28_531 i_543 !!!i
Total 11_2421760 854_774 1_982_167 7_3051133 1_300r686 _:

All species 15,082t182 728_363 2)133)088 10)774_997 1)445)734 !i!i

]./InternationalI/4-1nchrule.
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Table 43.--Netannuel growth of growing stock
on commercialforest land by softwoods and
hardwoods,Northern Lower Penlnsula,
Nichlgan, 1965_/ and 1979

(In mt]lton cubic feet)

Spec|es 1965_/ lg7g

Softwoods 54.7 76.4

Hardwoods 141.0 186.6

A1]specles 195.7 263.0

1/F_gures have been adjusted from those
published after the 1955 survey to conform
to 197g volumes because of changes In survey
deflnfttons and procedures.
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Table 48.--Net annualgrowth of growing stock on commercialforest ]and by speciesgroup and forest type,
Northern Lower Peninsula,Michlgan,1979

(In thousandcubic feet)

Forest type
All Jack Red White Balsam White 81ack Northern

Speciesgroup types pine pine pine fir spruce spruce white-cedar
SOFTWOODS

White pine 7,35g 237 664 1,846 103 I0 50 324
Red pine 32,209 1.738 25.256 375 20 .... 23
Jack pine 14,588 10,518 1,223 63 ........
White spruce 2.483 -- 193 241 282 652 43 342
Black spruce 1.081 8 12 15 212 5 344 283
Balsam fir 1,591 6 30 71 470 121 39 -1,459
Hemlock 1.360 -- 134 ........ 146
Tamarack -1,568 -i ..... 5 -- I -1.717
Northern white-cedar 14,711 -- ]8 29 205 70 215 8.741
Other softwoods 2,584 -- 101 436 ...... 179

Total 76_398 12_506 27_631 3_076 I_287 858 692 6,862
HARDWOODS

Select white oaks 5,645 53 192 57 ........
Select red oaks 21.281 919 238 140 ........
Other red oaks 4,565 420 199 ..........
Hickory 50 ..............
Yellow birch 799 .... 8 ...... 7

Hard maple 23,690 4 37 -- 5 .... 9
Soft maple 42,752 135 245 351 188 10 90 583
Beech 1,378 -- 3 ..........
Ash 13,059 -- -20 -- 9 .... 201
Balsam poplar 1,226 ...... 10 -I 26 -140
Cottonwood 322 ..............
Bigtooth aspen 28,441 66 436 186 2 2 -- -60
Quaking aspen 20,759 227 284 99 152 147 21 122
Basswood 9.876 11 20 ........ 15
Yellow-poplar ................
Black walnut 3 -- 3 ..........
Black cherry 5,876 16 98 14 27 -- 6 14
Butternut 7 ..............
Elm -2,502 -18 -- -7 ....... 381
Paper birch 9,155 124 18 42 146 4 14 397
Other hardwoods 267 ............. 7

Total 186_649 1,957 1.753 890 539 162 157 760

All species 263_047 14_463 2%384 3_966 1_826 i_020 849 7,622
(Table48 continued on next page)
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(Table48 continued)
Forest type

Oak- Elm-ash- Maple- Paper Non-
S_Deciesgroup Tamarack hickory soft maple .birch Aspen birch Exotic stocked
SOFTWOODS
White pine 24 680 312 1,586 1,453 62 8 --
Red pine -- 1,710 34 1,089 1,593 57 302 12
Jack pine 110 1,862 -- 277 451 -- 14 70
White spruce .... 56 40 584 50 ....
Black spruce 25 i 26 4 5 141 ....
Balsam fir 20 82 107 862 1,603 229 -- 10
Hemlock -- 11 64 904 73 2B ....
Tamarack 178 -- -2 -17 -i -4 ....
Northernwhite-cedar 40 8 1,411 968 2,663 339 4 --
Other softwoods -- 4 -- I 9 -- 1,854 --

Total 397 4,358 2,008 5,114 8,433 902 2_182 92
HARDWOODS

Selectwhite oaks -- 4,59D 8B 307 347 11 ....
Select red oaks -- 14,087 108 8,352 3,342 72 20 3
Other red oaks -- 8,693 14 94 145 ......
Hickory ...... 46 -- 4 ....
Yellowbirch -- 15 225 338 29 176 1 --
Hard maple -- 91 109 22,231 1,133 60 11 --
Soft maple 3 4,916 6,402 17,130 11,885 787 14 11
Beech -- i73 6 1,087 100 9 ....
Ash 11 482 3,347 6,136 2,531 329 3 30
Balsam poplar 3 10 31 62 1,193 23 9 --
Cottonwood .... 184 60 78 ......
Bigtooth aspen -- 4,015 155 3,061 20,488 90 ....
Quaking aspen 4 634 519 2,559 15,615 361 15 --
Basswood -- 219 293 8,831 398 75 14 --
Yellow-poplar ................
Black walnut ................
Black cherry -- 306 311 3,809 1,222 11 18 24
Butternut -- 3 -- 4 ........
Elm -- -15 -267 -1,662 -199 59 -12 --
Paper birch 11 268 567 2,021 3,794 1,749 ....
Other hardwoods -- 20 85 78 87 4 ....

Total 32 33,509 12,177 68,544 62,188 3,820 93 68

All species 429 37,867 14,185 73,658 70,621 4,722 2,275 160
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Table 49.--Net annual growth of sawtimberon commercialforest land by speciesgroup and forest type, !_

Morthern Lower Peninsula,Michigan,1979 i

(In thousand board feet)_I/ Z

Forest type
All Jack Red White Balsam White Black Northern

Speciesgroup types pine pine pine fir spruce spruce white-cedar
SOFTWOODS
White pine 39,030 923 1,910 10,253 1,847 58 249 2,142
Red pine 73,439 7,356 45,115 1,609 226 .... 99
Jack Dine 56,093 41,938 4,571 799 ........
White spruce 7,748 -- 143 1,014 488 949 58 931
Black spruce -55 -11 -- 21 45 -- 524 -759
Balsam fir 7,348 .... 201 1,585 643 11 -3,899
Hemlock 5,597 -- 49 ........ 321
Tamarack -1,882 .......... 11 -1,989
Northern white-cedar 32,964 -- 10 28 236 93 86 20,717
Other softwoods 4,288 -- 628 777 ........

Total 224,570 50,206 52,426 14,702 4,427 1,743 939 17,563
HARDWOODS
Select white oaks 25,985 153 147 303 ........
Select red oaks 113,864 4,341 731 1,860 ........ i

Other red oaks 17,573 616 539 .......... !Hickory 128 ..............
Yellow birch 3,846 .... 23 ...... 831
Hard maple 69,970 -- 267 ........ 12
Soft maple 109,124 80 518 61 163 .... 1,685 i!
Beech 2,969 -- 24 ..........
Ash 38,964 -- -127 ........ 20
Balsam poplar 10,606 ....... 9 -42 -- -915
Cottonwood 1,025 ..............
Bigtooth aspen 111,076 946 932 124 15 13 -- -86
Quaking aspen 90,673 1,D52 2 83 1,053 -- 635 -111
Basswood 50,875 21 60 ........ 44
Yellow-poplar ................
Black walnut ................
Black cherry 12,076 -- 179 ..........
Butternut 43 ..............
Elm -1,315 ............. 795
Paper-birch 19,022 -- 31 32 1,016 -- 957 1,872
Other hardwoods 2,273 ............. 28 c

Total." 678,777 7,209 3,303 2,486 2,238 -29 1,592 2,529

All species 903,347 57,415 55_72R 17,188 6,665 1,714 2,531 20_092 i
(Table49 continued on next page) i:

_/InternationalI/4-inchrule.
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(Table 49 continued)

Forest type

Oak- Elm-ash- Maple- Paper Non-
Species group Tamarack hickory soft maE].e birch Aspen birch Exotic stocked
SOFTWOODS
White pine 92 4,021 2,125 7,374 7,768 225 43 --
Red pine -- 6,369 121 2,272 10,067 130 -- 75
Jack pine 82 5,386 0 654 2,590 -- 49 24
White spruce .... 228 131 3,747 59 ....
Black spruce 102 -- 2 -- 21 ......
Balsam fir -- 42 107 204 7,773 681 ....
Hemlock -- 44 154 4,206 758 65 ....
Tamarack 6B -- 7 2 24 -5 ....
Northern white-cedar 61 28 2,863 1,010 5,903 1,929 ....
Other softwoods -- 19 -- 664 6 -- 2,194 --

Total 405 15,909 5,607 16_517 38,657 3,084 2,286 99
HARDWOODS

Select white oaks -- 17,946 274 2,220 4,884 6_ ....
Select red oaks -- 70,377 269 17,970 17,247 1,010 37 22
Other red oaks -- 13,467 18 401 2,532 ......
Hickory .... 0 97 -- 31 ....
Yellow birch -- 16 993 1,g64 7 4 8 --
Hard maple -- 48 157 66,889 1,553 1,011 33 --
Soft maple -- 8,511 33,119 49,671 13,973 1,245 42 56
Beech -- 840 27 2,037 40 I ....
Ash -- 3,573 8,288 24,788 2,348 54 20 --
Balsam poplar I 18 -214 55 10,500 1,212 ....
Cottonwood .... 499 228 298 ......
Bigtooth aspen -- 11,481 2,003 15,107 80,436 105 ....
Quaking aspen -- 1,151 5,428 22,802 58,229 349 ....
Basswood -- 37 2,493 44,214 2,687 1,319 ....
Yellow-poplar .... 0 ..........
Black walnut .... 0 ..........
Black cherry -- 870 1,213 7,752 2,020 -- 42 --
Butternut -- 17 0 26 ........
Elm .... 493 -781 -232 ......

Paper birch 6 1,281 2,919 869 7_922 2,117 ....
Other hardwoods -- 32 268 264 854 883 ....

Total 7 129,665 58,247 256_573 205,298 9,399 182 78

All species 412 1.45_574 63,854 273,090 243,955 12,483 2,468 177
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Table 56.--Timber removals_I/from growing stock and sawtimberon commercial forest
land by species group, NorthernLower Peninsula,Michigan,_/1965 and 1979

Growingstock Sawtlmber

Species _roup 2-/1965 1979 2_/1965 1979

Thousand cubic feet _/Thousandboard feet
SOFTWOODS

White pine 387 872 1,984 4,749
Red pine 1,133 3,105 4,244 10,636
Jack pine 9,574 7,999 24,592 20,583
White spruce 113 87 676 316
Black spruce 145 88 91 113
Balsam fir 415 842 1,142 3,264
Hemlock 185 185 821 808
Tamarack 683 438 278 185
Northern whlte-cedar 1,976 1,633 2,064 3,627
Other softwoods ........

Total 14,611 15,249 35,772 44,278
HARDWOODS
Selectwhite oaks 809 3,006 3,243 9,022
Select red oaks 6,826 11,720 22,729 38,084

Other red oaks 1,21_/ 3,541 4,40_/ II,073Hickory _ 15 93
Yellow birch 47 40 267 188

Hard maple 1,914 5,310 8,962 25,617
Soft maple 3,082 8,839 9,848 26,621
Beech 1,421 1,539 8,142 7,967
Ash 454 2,090 2,254 8,784
Balsam poplar 273 784 1,489 2,701
Cottonwood 130 454 837 2,332
Bigtooth aspen 19,444 25,206 60,304 63,600
Quaking aspen 19,I15 20,023 59,098 63,275
Basswood 959 1,980 5.440 9,760
Yellow-poplar ........
Black walnut ........
Butternut ........

Elm 3,514 1,731 20,143 5,975
Paper birch 3,178 2,579 7,676 5,208

Other hardwoods5/ 718 418 3,493 806

Total 63.095 89,275 218,332 281,006

All species 77,706 104,524 254,104 325,284

_/Removal s in 1979 are trend-level removals.

_/Figures have been adjusted from those published after the 1966 survey to
conform 1980 votu_es because of changes tn survey definitions and procedures.

_/Internatlonal V4-1nch rule.
_/Included in other hardwoods.

_/Includes black cherry In 1965 and 1979 and hickory in 1965.
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Table 58.--Net annual growth and removals_I/ of growing
stock on commercial forest land by species group,
Northern Lower Peninsula, Michigan, 1979

(In thousand cubic feet)

Net annual Annual timber

Species group growth removals
SOFTWOODS

White pine 7,359 872
Red pine 32,209 3,105
Jack pine 14,588 7,999
White spruce 2,483 87
Black spruce 1,081 88
Balsam fir 1,591 842
Hemlock 1,360 185
Tamarack -1,568 438
Northernwhite-cedar 14,711 1,633
Other softwoods 2,584 --

Total 76_398 15_249
HARDWOODS
Select white oaks 5,645 3,006
Select red oaks 21,281 11,720
Other red oaks 4,565 3,541
Hickory 50 15
Yellow birch 799 40
Hard maple 23,690 5,310
Soft maple 42,752 8,839
Beech 1,378 1,539
Ash 13,059 2,090
Balsam poplar 1,226 784
Cottonwood 322 454
Bigteoth aspen 28,441 25,206
Quaking aspen 20,759 20,023
Basswood 9,876 1,980
Yellow-poplar ....
Black walnut 3 --
Butternut 7 --
Elm -2,502 1,731
Paper birch 9,155 2,579
Other hardwoods-_2/ 6,143 418

Total 186,649 89_275

All species 263_047 104_524

!/Removals in 1979 are trend-levelremovals.

_/Includes black cherry.
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Table 59.--Netannual growth and removals_I/of sawtimber
on commercialforest land by species group,Northern
Lower Peninsula,Michigan,1979

(In thousand board feet)_/

Net annual Annual timber

Speciesvroup 9rowth removals
SOFTWOODS
White pine 39,030 4,?49
Red pine 73,439 10,636
Jack pine 56,093 20,683
White spruce 7,748 316
Black spruce -55 113
Balsam f_r 7,348 3,264
Hemlock 5,597 805
Tamarack -1,882 185
Northern white-cedar 32,964 3,627
Other softwoods 4_288 --

Total 224_.570 44_278
HARDWOODS

Select white oaks 25,985 9,022
Select red oaks I13,56¢ 38,084
Other red oaks 17,573 11,073
Hickory 128 93
Yellow birch 3,846 188
Hard maple 69,970 25,517
Soft maple 109,124 26,621
Beech 2,969 7,967
Ash 38,964 8,784
Balsam poplar 10,606 2,701
Cottonwood 1,025 2,332
Bigtuuth aspen 111,076 63,600
Quaking aspen 90,673 63,275
Basswood 50,875 9,760
Yellow-poplar ....
Black walnut ....
Butternut 43 --
Elm -1,315 5,975

Paper birch 3t 19,022 5,208
Other hardwoods-J 14t349 806

Total 678p777 281_006

All species 903t347 325t284

_/Remova)s in 1979 are trend-levelremovals.

_/InternatlonalV4-1nch rule.

_/Includes black cherry.
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TabTe 60.--Net annual growth and removals_1/ of growing stock on commercial forest land by
ownership class and softwoods and hardwoods, Northern Lower Peninsula, Michigan, 1979

(In thousand cubic feet)

Net annualgrowth Annual timber removals
All All

Ownership class species Softwoods Hardwoods species Softwoods Hardwoods

National Forest 30,724 17,660 13,064 11,709 3,676 8,033
Bureau of Land Mgmt. -...........
Miscellaneous federal 192 42 150 9 3 6
Indian ............
State 69,372 22,597 46,775 18,486 4,387 14,149
County and municipal 1,854 376 1,478 52 8 44

Forest industry 2,840 507 2,333 ^. 2,074 8 2' 2,066
Farmer 51,799 12,662 39,137 L--/72,194 2-/7,217 _/64,977
Misc. private-corp. 18,311 4,154 <14,157 ......
Misc. prlvate-indlv. 87_955 18_400 691555 ......

All owners 263_047 76_398 186_649 1041524 15f249 89t275

_/Removals in 1979 are trend-levelremovals.

_/Includes miscellaneousprivate-corporationand miscellaneousprivate-individual.

Table 61.--Net annual growth and removals!I/of sawtimberon co,_ercialforest land by
ownershipclass and softwoods and hardwoods,NorthernLower Peninsula,Michigan,1979

(In thousand board feet}_/

Net annualgrowth Annoal timber removals
All All

Ownership class species Softwoods Hardwoods species Softwoods Hardwoods

National Forest 85,037 48,425 36,612 26,058 9,063 16,995
Bureau of Land Mgmt. -...........
Miscellaneousfederal 23 23 -- 17 4 13
Indian ............
State 231,770 71,165 160,605 49,808 12,392 37,416
County and municipal 8,639 2,087 6,552 128 10 118
Forest industry 9,637 890 8,747 ^. 3,376 4 .. 3,372
Farmer 173,729 33,855 139,874 _/245,897 3--/22,805_-J'223,092
Misc. private-corp. 62,936 11,317 51,619 ......
Misc. private-indiv. 331_576 561808 274_768 ......

All owners 903,347 2241570 678p777 3251284 44_278 281_006

_/Removals in 1979 are trend-levelremovals.

_/Internetfonal I/4-fnchrule.

_/Includes miscellaneousprivate-corporationand miscellaneousprivate-individual.
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Table 62.--Annualmortalityof growing stock

on commercialforestland by softwoodsand

hardwoods,NorlthernLower Peninsula,
Michigan,196_-1/ and 1979

(In millioncubic feet)

Species 1965_I/ 1979

Softwoods 5,8 10.0

Hardwoods 19,6 41.5

Total 25.4 51.5

1/Figureshave been adjustedfrom those pub-
l|sh_d after the 1965 survey to conformto 1979
volumes becauseof changes i_ survey definitions
and procedures

Table 63.--Annualmortality of growingstock on commercialForest land by speciesgroup and cause,
Northern Lower Peninsula,Michigan, 1979

(In thousand cubic Feet)

Cause

All Unknown

Species _roup causes Insects Disease Fire Animals Weather Suppression and other
SOFTWOODS

White pine 227 -- 73 .... 24 10 120
Red pine 50 -- 33 .... 0 -- 17
Jack pine 1,426 21 214 -- 31 43 31 1,086
White spruce 319 -- 27 .... 35 -- 257
Black spruce 493 -- 158 .... 13 -- 322
Balsam fir 4,115 226 905 .... 379 29 2,576
Hemlock 88 -- 3 .... 3 -- 82
Tamarack 2,053 -- 129 ........ 1,924
Northern white-cedar 1,069 -- 294 .... 461 31 283
Other softwoods 122 ............ 122

Total 9,962 247 I_836 -- 31 958 101 6_789
HARDWOODS

Select white oaks 588 -- 113 ........ 475
Select red oaks 3,255 137 511 .... 88 68 2,451
Other red oaks 720 ............ 720
Hickory 3 ............ 3
Yellow birch 244 ............ 244
Hard maple 2,988 -- 1,671 ...... 149 1,168
Soft maple 1,579 -- 283 .... 392 -- 904
Beech 1,635 ............ 1,635
Ash 1,462 263 366 .... 358 73 402
Balsam poplar 2,114 -- 765 .... 311 -- 1,038
Cottonwood 15 ............ 15
Bigtooth aspen 8,634 -- 3,928 .... 656 95 3,955
Quaking aspen 11,963 -- 4,367 -- 72 2,369 -- 5,155
Basswood 1,154 -- 317 .... 72 -- 765
Yellow-poplar ................
Black walnut 1 ............ I
Black cherry 9 -- i ........ 8
Butternut I ............ 1
Elm 4,238 13 3,215 -- 9 13 -- 988
Paper birch 892 -- 202 .... 24 -- 666
Other hardwoods 66 -- 66 ..........

Total 41_561 413 15_805 -- 81 4_283 385 20_594

All species 51_523 660 17_641 -- 112 5t241 486 27_383
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Table 64.--Annualmortality of sawtimberon commercialforest land by speciesgroup and cause,
Northern LowerPeninsula, Michigan,1979

(In thousand board feet)_/

Cause
All Unknown

Species group causes Insects Disease Flre Animals Weather Suppression and other
SOFTWOODS
White pine 856 -- 249 .... 134 -- 473
Red pine ................
Jack pine 4,166 111 661 -- 148 149 206 2,891
White spruce 1,258 -- 184 ........ 1,074
Black spruce 1,DO1 -- 1,001 ..........
Balsam fir 8,542 499 1,684 .... 9li -- 5.388
Hem|ock 243 -- 12 .... 8 -- 223
Tamarack 4,053 ............ 4,053
Northern white-cedar 1,466 -- 598 .... 353 -- 517
Other softwoods 15 ............ 15

Total 21_.600... 6.10 .,. 4_387 -- . 148 1_615 ' 206" 141634
HARDWOODS
Select white oaks 775 -- 775 ..........
Select red oaks 9,657 -- 2,595 ........ 7,062
Other red oaks 1,861 ............ 1,861
Hickory 9 ............ 9
Yellow birch 574 ............ 574
Hard maple 4,820 -- 2,937 ........ 1,883
Soft maple 2,858 -- 281 .... 823 -- 1,754
Beech 5,405 ............ 5,405
Ash 2,295 -- 2,295 ..........
Balsam poplar 7,413 -- 2,710 .... 1,849 -- 2,854
Cottonwood 57 ............ 57
Bigtooth aspen i/,919 -- 9,235 .... i_632 -- 7,052
Quaking aspen 27,046 -- 9,991 .... 5,680 -- 11,378
Basswood 2,945 -- 743 ........ 2,202
Yellow-poplar ................
Black walnut .................
Black cherry ................
Butternut 5 ............ 5
Elm 5,372 29 4,181 .... 79 -- 1,133
Paper birch 896 -- 128 .... 124 -- 644
Other hardwoods 160 -- 160 ...... . ....

Total 90_067 29 36t081 .... I0_137 -- 43_870

All species IIit667 639 .40_418 -- 148 II._752 ..206 .. 58_.504

_/InternationalI/4-1nchrule.
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Table 65.--Annualmortality of growingstock and sawtimber en coqnmercialforestland by ownership
class and softwoodsand hardwoods,NorthernLower Penlnsu_a,Michigan,1979

Grewln_ stock Sawtimber
All Al)

Ownershipclass spec|es Softwoods Hardwoods species Softwoods Hardwoods

- - - Thousand cubic feet...... _/Thousandboard feet....

_atlonal Forest 2,864 777 2,087 8,27g 2,531 5,748
Burea_ of Land Management ............
Miscellaneous Federal 68 2 66 1 I --
Indian ............
State 13,296 3,191 10,105 24,965 5,696 19,259
County and _onicipal 272 23 249 5]3 39 474
Forest industry 515 173 443 1,560 435 1,]25
Farmer ]1,658 2,217 9,433 26,037 3,779 22,258
Misc. private-corp. 4,219 1,080 3,139 11,780 4,216 7,564

Misc. private-indiv. 18_538 2_49g 16p039 38r532 4_903 33_629

All owners 51_523 9_962 41p561 iii1667 21_600 9%067

_/Intarnational_4-ioch rule.
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Table 68.--Timber products from roundwood by species group and product,
Northern Lower Peninsula, Michigan, 1978

All
Species group Products Pulpwood Saw logs Veneer logs

_/Thousand Cords _/Thousand _/Thousand _/Thousand _/Thousand _/Thousand
cubic cubic board cubic board cubic
feet feet feet feet feet feet

SOFTWOODS
White pine 739 133 7 4,382 725 ....
Red pine 3,255 30_709 2,423 4,639 767 ....
Jack pine 8,507 90_252 7,129 5,921 1,109 ....
White spruce 39 144 I0 35 6 ....
Black spruce 37 134 9 32 5 ....
Balsam fir 692 922 72 2,844 536 ....
Hemlock 120 255 17 619 103 ....
Tamarack 8 .... 45 8 ....
Northern white-cedar 987 .... 2,052 387 ....
Other softwoods ..............

Total 14,384 122,549 9,667 20,569 3,646 ....

HARDWOODS
Select white oaks 3,169 17,814 1,392 8,123 1,418 ....
Select red oaks 14,917 74,126 5,851 41,374 7,261 ....
Other red oaks 1,533 7,619 601 4,253 746 ....
Hickory 15 .... 93 15 ....
Yellow birch 28 .... 135 22 42 6
Hard maple 7,277 4,057 319 19,948 3,224 566 79
Soft maple 8,635 58,922 4,647 16,322 2,854 337 46
Beech 1,171 2,696 209 4,500 750 352 49
Ash 2,181 5,114 397 7,459 1,301 152 21
Balsam poplar 640 4,995 396 1,051 182 ....
Cottonwood 393 .... 2,146 377 112 16
Bigtooth aspen 22,115 130,694 10,322 44,656 7,850 174 24
Quaking aspen 21,347 126,156 9,963 43,106 7,578 168 23
Basswood 1,798 1,583 126 8,924 1,561 352 49
Yellow-poplar ..............
Black walnut ..............
Butternut ..............
Elm 3,487 .... 1,372 237 ....

Paper birch 3z 2,487 16,059 1,264 2,678 467 40 5
Other hardwoods-" 337 1,976 152 443 71 ....

Total 91,530 451,811 35,639 206,583 35,914 2,295 318

All species 105!914 574,360 45,306 227,152 39,560 2,295 318
(Table 68 continued on next page)

_/Small quantities may round off to less than 500 cubic feet and will be shown as a dash in columns
showing thousand cubic feet.

_/International i/4-inch rule.

Z/Includes black cherry.
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(Table 68 continued)

Other
Species grou_ Fuelwood Posts Poles Products

Cords _/Thousand Thousand _/Thousand Pieces _/Thousand _/Thousand
cubic pieces cubic cubic cubic
feet feet feet feet

SOFTWOODS
White pine 177 7 ........

Red pine 177 6 .... 2,908 25 34
Jack pine 604 34 ........ 235
White spruce .... 10 9 .... 14
Black spruce .... 10 9 .... 14
Balsam fir .... 57 66 .... 28
Hemlock ..............
Tamarack ..............
Northern white-cedar 128 9 345 351 .... 240
Other softwoods ..............

Total 1,086 56 422 425 2,908 25 565
HARDWOODS

Select white oaks 5,119 359 ..........
Select red oaks 21,125 1,469 ........ 336
Other red oaks 2,171 151 ........ 35
Hickory ..............
Yellow birch ..............

Hard maple 52,296 3,655 ..........
Soft maple 7,396 517 ........ 571
Beech 2,417 163 ..........
Ash 6,589 462 ..........
Balsam poplar 884 62 ..........
Cottonwood ..............

Bigtooth aspen 8,248 575 ........ 3,344
Quaking aspen 7,961 555 ........ 3,228
Basswood 933 62 ..........
Yellow-poplar ..............
Black walnut ..............
Butternut ..............

Elm 46,534 3,250 ..........
Paper birch 3,674 250 ........ 501
Other hardwoods 1,696 114 ..........

Total 1671043 11_644 ........ 8,015

AI] species 168_129 111700 422 425 2,908 25 8_580
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Table 6g.--Volumeof primaryplant residueby use and type of residue,
Northern Lower Peninsula,Michigan, 1978

(In thousand cubic feet)

Wood residue

Total Coarse_-I/ Fine_/ Bark3-/

Use Softwood Hardwoed Softwood Hardwood Softwood Hardwood Softwood Hardwood

Fiber products_4/ 302.2 4.318.9 302.2 4,279.7 -- 39.2 -- 104.1

Charcoal .............. 3,0

Industrial fuel 348.6 1.354.6 110.4 322.2 238.2 1,032.4 230.6 1,041.1

Domestic fuel 465.8 4,134.3 464.0 4.078.2 1.8 56.1 141.6 2,064.5

Miscellaneous_5/ 243.2 2,893.5 0.3 14.4 242.9 2,879.1 123.3 1,197.0

Not use_ / 276.3 2,653.5 156.4 967.4 119.9 1,686.1 198.4 1,802.3

Total 1.638.1 15,354.8 1,033.3 9.661.9 602.8 6,692.9 693.9 6,212.0

_/Suitable for chipping such as slabs, edgings, veneer cores, etc.

_/Not suitable for chipping such as sawdust,veneer clippings,etc.

Z/Does not includebark disposal at pulpmills.

_/For manufactureof pulp, hardboard, er roofingfelt.

h/Livestock bedding,mulch, small dimension,and specialty items.

h/Includes residueburned as waste.
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Table 73.--AII live tree biomassby speciesgroup and tree biomasscomponent,
Northern Lower Peninsula,Michigan,1980

Biomass component

Growin9 stock Cull
At1 1- to 5-1nch Tops and Tops and

Speciesgroup components trees Boles limbs Boles limbs

.............. Green tons...............

SOFIWOODS
White pine 7,178,962 1,306.735 3,937,307 1,728,968 121,939 84,013
Red pine 21,656,416 4,362,086 11,642,347 5,482,052 102,179 67,752
Jack pine 19,416,814 4,479,292 9,828,558 4,328,480 468,099 311,388
White spruce 1,411,468 247,745 774,054 366,026 13,006 10,638
Black spruce 1,618,318 620,904 667,597 310,754 10,558 8,505
Balsam fir 7,062,318 2,658,283 2,963,401 1,366,885 41,344 32,405
Hemlock 3,644,701 589,788 1,912,786 828,736 132,919 80,472
Tamarack 1,972,926 827,396 689,433 355,356 54,994 45,747
Northern white-cedar 19,525,237 7,528,357 7,159,363 3,421,641 889,150 556,826
Other softwoods 2,732,059 1,447,113 734,852 386,100 139,749 84,245

Total 86,118,219 24,067,699 40,309,698 18,614,898 1,943,936 1,281,991
HARDWOODS
Select whlte oaks 16,058,543 1,720,883 9,076,322 4,105,680 737,356 418,302
Select red oaks 41,062,176 1,969,293 25,510,211 11,493,568 1,316,283 782,820
Other red oaks 10,856,860 467,847 6,481,741 2,886,111 640,340 380,521
Hickory 144,715 47,880 66,958 30,177 ....
Yellow birch 2,408,314 304,173 1,214,831 546,400 200,169 142,751
Hard maple 4],820,319 8,074,885 22,034,852 9,922,928 1,110,098 677,556
Soft maple 40,776,684 8,347,213 20,662,624 9,826,922 1,199,905 740,020
Beech 7,637,268 768,906 3,701,035 1,765,880 861,431 560,016
Ash 15,026,373 3,640,754 7,354,001 3,321,567 445,278 264,773
Balsam poplar 4,216,178 447,917 2,402,917 1,100,621 161,369 103,364
Cottonwood 474,245 -- 292,897 152,679 16,010 12,759
Bigtooth aspen 31,578,120 4,617,164 17,209,926 8,019,904 1,025,183 705,943
Quaking aspen 33,711,137 7,130,678 16,216,642 7,851,153 1,447,266 1,066,398
Basswood 12,614,222 397,204 8,206,384 3,571,045 280,366 160,223
Yellow-poplar ............
Black walnut 9,766 -- 6,768 2,998 ....
Black cherry 6,895,848 1,065,326 2,614,342 1,164,970 674,420 376,790
Butternut 11,465 -- 7,761 3,704 ....
Elm 2,543,500 882,186 950,203 463,485 161,187 86,439
Paper birch 13,246,365 1,677,644 7,254,204 3,601,384 498,898 314,326
Other hardwoods 879,737 275,126 316,217 155,317 81,274 58,803
Noncommercialspecies 2,341,574 1,326,915 .... 681,638 353,021
Total 283,313,098 43,121,594 151,577,836 69,886,393 11,638,461 7,188,814

All species 369,431,317 67,189,293 191,887,531 88,401,291 13,482,397 8,470,805
(Table 73 continued on next page)
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(Table 73 continued) BJomass component

Growingstock Cull

All I- to 5-inch Tops and Tops amd

_%ies grouE components trees Boles limbs Boles limbs
............ Thousandcubic feet............

SOFTWOODS 4,627
White pine 396,800 72,295 217,605 95,556 6,717
Red pine 1,055,580 211,495 568,166 267,536 5,038 3,343
Jack pine 815,281 186,443 413,248 181,995 20,164 13,431
White spruce 80,079 14,037 43,933 20,775 734 600
Black spruce 99,078 37,918 40,947 19,060 639 514
Balsam flr 322,259 121,383 135,125 62,828 1,918 1,505
Hemlock 149,206 24,549 80,570 34,909 5,712 3,466
Tamarack 86,332 36,369 30,025 15,479 2,431 2,028
Northern white-cedar 1,335,910 513,006 491,859 235,062 58,280 37,703
Other softwoods 130,366 68,766 35,173 15,614 6,745 4,068

Total 4,470,891 1,286,261 2,056,653 948,314 108,378 71,285

HARDWOODS
Select white oaks 566,801 59,086 320,909 145,173 26,545 15,088
Select red oaks 1.435,654 67,272 891,459 401,752 47,078 28,093
Other red oaks 375,510 15,833 223.745 99,659 22,735 13,538
Hickory 4,988 1,610 2,328 1,050 ....
Yellow birch 90,255 11,266 45,340 20,393 7,723 5,533
Hard maple 1,584,077 303,853 835,216 376,120 42,744 26,144
Soft maple 1,764,871 360,182 894,415 425,465 52,412 32,397
Beech 298.124 29,501 144,145 68,774 33,976 21,728
Ash 623,985 147,479 307,792 139,047 18,589 11,078
Balsam poplar 213,955 22,651 121,935 55,856 8,235 5,278
Cottonwood 20.276 -- 12,504 6,512 700 560
Bigtooth aspen 1,511.790 219,343 824,271 384,153 49,738 34,285
Quaking aspen 1,609.456 338,750 774,206 374,890 69,980 51,630
Basswood 627,834 19,664 408,380 177,734 14,030 8,026
Yellow-poplar ............
Black walnut 364 -- 252 112 ....
Black cherry 267,088 47,719 118,430 52,779 30,882 17,278
Butternut 520 -- 352 168 ....
Elm 99,966 34,293 37,525 18,307 6,404 3,437
Paper birch 551.619 69,825 301,836 145,708 20,993 13,257
Other hardwoods 36,989 11,452 13,244 6,530 3,488 2,275
Noncommercialspecies 98,531 54,398 .... 29,062 15,071

Total 11,782,653 1,814,177 6,278,284 2,900,182 485,314 304,696

AHspecles 16,253,544 3,100,438 8,334,937 3,848,496 593.692 375,981

Table 74.--Sampllngerrors_I/ for estimatessmallerthan the Unit totals of volume,net growth,
removals, and area of commercialforest land.NorthernLower Peninsula,Michigan, 1980

Commercial

Sampling forest Growin9 Stock Sawtimber
error area Inventory Growth Removals Inventor_ Growth Removals

Thousand
Percent acres .... Millioncubic feet....... _/Millionboard feet....

I 1,892.6 10.035.2 732.3 18,764.0 54,695.2 7,489.2 78,153.3
2 473.1 2,508.8 183.1 4,691.0 13,673.8 1,872.3 19,538.3
3 210.3 1,116.0 81.4 2,084.9 6,077.2 832.1 8,683.7
4 118.3 627.2 45.8 1,172.8 3,418.5 468.1 4,884.6
5 75,7 401.4 29.3 750.6 2,187.8 299.6 3,126.1
10 18.9 100.4 7.3 187.6 547.0 74.9 781.5
15 8.4 44.6 3.3 83.4 243.1 33.3 347.3
20 4.7 25.1 1,8 46.9 136.7 18.7 195.4
25 3.0 16.1 1.2 30.0 87.5 12.0 125.0
50 0.8 4.0 0.3 7.5 21.9 3.0 31.3
100 0.2 1.0 0,I 1.9 5.5 0.7 7.8

_/At the 6B-percentprobabilitylevel.
_/InternationalI/4-inchrule.
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The fourth inventory of' the timber resource of Michigan's North-
ern Lower Peninsula Survey Unit shows a 4-percent decline in com-
mercial forest area and a 38 percent gain in growing-stock volume
between 1966 and 1980. Presented are highlights and statistics on
area, volume, growth, mortality, removals, utilization, and biomass.
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