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PREDICTED YIELDS FROM SELECTED
CUTTING PRESCRIPTIONS

IN NORTHERN MINNNSOTA

Pamela J. Jakes, Associate Resource Analyst,
and W. Brad Smith, Associate Mensurationist

As demand for forest products grows, it will become age option uses current empirical yields to select
increasingly important to use forest resources effi- rotation age at the age of maximum total volume
c'iently. In Minnesota, the commercial forest area yield. The final product from this prescription is pri-
decreased 1i percent between 1962 and 1977, yet marily poletimber (see Appendix).
existing forest industries are expanding and new

For both prescriptions, an area control algorithmwood-usingindustries are entering the State. This was used to calculate the number of acres cut in each
increase in demand for timber coupled with a shrink-

forest type and site index range. The number of acresing commercial forest land base, emphasizes the need
cut was set so that an even distribution of area amongfor improved utilization of Minnesota's timber

resources. • age classes would be achieved in each forest type by
the end of one rotation. Harvest areas were calcu-

By calculating predicted yields from selected cut- lated for the decade 1977-1986; after 1986, the areas
' ting prescriptions, we identified deficiencies or sur- must be recalculated to account for changes in stand

pluses in the forest resource. The two sets of cutting characteristics and the commercial forest land base.
prescriptions used in this report should not be Plot data from the 1977 Minnesota Forest Inven-
construedasmanagement goals,butratherasside-

torywerethenusedinamodifiedversionoftheTree
boardsdefininga rangeoffutureyields,usingcur-

Growth ProjectionSystem oftheForestResourcesrentMinnesotaforestconditionsasabase.Predicted
EvaluationProgram (FREP).1 The System "grew"yieldsresultingfromtheprescriptionsareonlyone
eachplotfor5yearsandthenscanneddatafromeachfacetofthetotalresourcepicture;theyshouldbeused
commercialforestplot,selectedplotsthatmet theinconjunctionwith otherresourceinformationin

planningforthefuture, cuttingprescriptioncriteria,and calculatedthearea
• and volume represented by the plot. Since yields are

estimatedfora 10-yearperiod,itwas necessaryto
' ._ projecteachplot5 yearsas an estimateofaverage

METHODS growth on all harvest plots for the decade.
• The System assigns the highest cutting priority to

The first step involved in calculating predicted overmature stands (fig. 1). In some forest types, there
are large areas of stands too young to harvest. Someyields was specifying cutting prescriptions. We con-

Sidered two prescriptions, each defined by a set of of these stands were "harvested" before rotation age
rotation ages for 14 Minnesota forest types (table 1).
The long rotation age option is a prescription based
on criteria established jointly by representatives 1U.S. Department of Agriculture, Forest Service.
from Minnesota forest industries and the Minnesota 1979. A generalized forest growth projection system
Department of Natural Resources. The rotation ages applied to the Lake States region. U.S. Department of
Used in this prescription approximate current har- Agriculture Forest Service, General Technical Report
vest practices, where the final product (sawtimber or NC-49, 96 p. U.S. Department of Agriculture Forest
pulpwood) depends on the forest type and site quality Service, North Central Forest Experiment Station, St.
(specified by site index ranges). The short rotation Paul, Minnesota.
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Figure 1.--Example of the progression of the area control program to even area distribution
among stand-age classes for a 50-year rotation by decades. Shaded portions show area cut per
decade.
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tobringaboutan evenareadistributionamong age
classesbythe end ofone rotation.The number of
acresharvestedin an age classcannotbe directly

comparedto thenumber ofacresin the age class __--_ V__IAs:N-:
as reported'inthe1977 ForestInventoryofMinne-
sota.Becauseplotswere grown for5 yearsbefore _ro_.,_._,,o
harvest,a shiftin commerciallandbetween age NORTI'JERNPINE _ NIT I l_

..... _T _1 Xclassesresulted.

•' [

ASSUMPTIONS
calculationsofyieldsfrom selectedcuttingpre- /I"

scriptionsarebasedon theseassumptions:(1)the
•areaofcommercialforestland_villremainstablefor

the decade 1977-1986; (2) the current mix of area by
forest type will remain stable--i.e., no stand conver-

sion will occur; and (3) all timber is available for _.
harvestanda readymarketexistsforallspeciesand "k
products.The method doesnotaccountforpossible[ \

economic,social,political,or silviculturalcon-
straintson timberremovals. J

• Figure 2._Northern Minnesota region.

FINDINGS

' acres available for harvest over the decade (tables 3
Predicted yields from selected cutting prescrip- and 4). Of the 11.2 million acres of commercial forest

tions are presented for the Aspen-Birch and the
land in the region, 2 percent would be cut annually

Northern Pine Forest Survey Units, referred to here
under this harvest plan.

•as the northern Minnesota region (fig. 2). Data from
the 1977 Minnesota Forest Inventory show that these The aspen forest type accounts for 49 percent of the
two Units contain 82 percent of the State's commer- harvest acreage, and the paper birch, balsam fir, and
cial forest land. Of the 11.2 million acres of commer- jack pine forest types cover an additional 25 percent.
cial forest land in these Units, 62 percent is in public Although the distribution of harvest acreage among
Ownership. The State of Minnesota owns the largest forest types differs slightly between the Survey
portion of the commercial forest land base, 2.4 mil- Units, aspen makes up the largest portion of the
lion acres. Growing-stock volume in the region totals harvest acreage in both--45 percent in the Aspen-

. 9.5 billion cubic feet. The region has 98 percent of the Birch Unit, 52 percent in the Northern Pine Unit. In
' State's softwood growing-stock volume. In 1976, the Aspen-Birch Unit, balsam fir accounts for 13

growing-stock removals totaled 150.7 million cubic percent of the harvest acreage, while in the Northern
• feet, 78 percent of the State total. Pine Unit the type accounts for 5 percent. Black

spruce occurs on 7 percent of the harvest acreage in
the Aspen-Birch Unit, but on only 2 percent in the

• Predicted Yields and Northern Pine Unit.

Area Harvested--Long Rotation In most forest types, distribution of harvest acre-
Age Option ageamong ageclassesisconcentratedinovermature

stands(tables5-7).As theSystemworkstowardes-
Between i977and 1986,1.9millionacresofcorn- tablishinganevendistributionamong ageclassesfor

mercialforestlandin northernMinnesotacan be eachforesttypeby theendofonerotation,itcutsan
harvested,accordingtolongrotationagecriteria(ta- equalnumber ofacreseveryyear.Duringthisproc-
ble2).The harvestacreageisequallydividedbe- ess,overmaturestandsareassignedthehighestcut-
tweentheAspen-BirchUnit'and theNorthernPine tingpriority.Forexample,therotationageoflowsite
Unit,with each havingapproximately1.0million indexjackpineis50 years,yetduringthedecade

• 3



1977-1986, 52 percent of the jack pine harvest acre- Predicted Yields and Area

age would be over 70 years old. In low site index Harvested--Short Rotation
aspen, all the harvest acreage would be at least 10
years past rotation age. Age Option

A different problem arises in forest types where In changing harvest criteria from a long rotation
young stands dominate large areas. In the case of age option to a short rotation age option (or from
high site index red pine with a rotation age of 120 sawtimber .to poletimber harvest ages), the area of
years, all of the acreage harvested in the decade commercial forest land available for harvest over the
1977-1986 would be in stands less than 120 years decade increases from 1.9 million acres to 2.5 million
of age. Again, this is necessary to achieve an equal acres (table 2). Under short rotation age criteria,
area distribution among all classes by the end of one timber would be harvested on 254,700 acres annu-
rotation, ally. Harvest acreage remains fairly evenly divided

between the Aspen-Birch Unit and the Northern
Harvest volume under long rotation age criteria Pine Unit (tables 3 and 4).

would total 279.5 million ct_bic feet annually (table
8). Of this total, 253.9 million cubic feet are growing As in the long rotation age option, the largest por-
•stock and 25.6 million cubic feet are cull. Although tion (50 percent) of the harvest acreage is in the aspen
harvest acreage is evenly divided between the Aspen- forest type. Paper birch, balsam fir, and black spruce
Birch Unit and the Northern Pine Unit, the greatest types account for an additional 23 percent of the
harvest volume would occur in the Aspen-Birch Unit harvest acreage. The 1.3 million acres of aspen that
(tables 9 .and 10). This discrepancy is due to differ- would be harvested during the decade under the
ences in the volume per acre on commercial forest short rotation age option are 42 percent more than
land between the two Units. The average growing- the acreage that would be harvested under the long
stock volume per acre on commercial forest land rotation age option. Black spruce harvest acreage
harvested in the Aspen-Birch Unit is 1,621 cubic would increase 68 percent under short rotation age
feet_ while in the Northern Pine Unit the volume per harvest criteria. Harvest acreages in the northern..

. acre on commercial forest land harvested is 1,117 white-cedar and oak forest types would more than
cubic feet. _ double.

_Hardwood species comprise 65 percent of the har- Although a large portion of the harvest acreage in
vest volume. Aspen accounts for 36 percent of the the short rotation age option remains concentrated in
growing-stock harvest, the largest percentage of any overmature stands, additional younger aged stands
species. The softwood species accounting for the most would also be harvested (tables 5-7). For example, in
harvest volume is balsam fir, with 8 percent of total the aspen forest type, 904,000 acres would be har-
harvest, vested during the decade under long rotation age

A large portion of the harvest volume of many criteria, all in stands over 50 years old. Under short
species is found in the aspen forest type (tables 11- rotation age criteria, an additional 2,900 acres would
13). Ofthe 5.4 million cubic feet of white pine harvest be cut in the 61-70 age class, 357,800 acres in the 51-

' volume, 55 percent is in the aspen type; only 12 60 years age class and 18,000 acres in the 41-50 years
percent is in the white pine type. Over one-third of age class, for a total of 1.3 million acres.

• • the total.softwood harvest volume is in aspen stands. Harvest volume under short rotation age criteria
The dominance of the aspen type in the hardwood would total 372.7 million cubic feet annually--337.3
harvest volume would be expected--nearly three-

million cubic feet in growing-stock trees, and 35.4
quarters of the hardwood harvest volume is found in million cubic feet in cull (table 8). Harvest volumes
the type. under the short rotation age option are about 33

The hardwood annual harvest is fairly evenly di- percent higher than volumes under the high rotation
vided between poletimber and sawtimber. The an- age option. Differences between Survey Units in the
nual harvest of hardwood poletimber would total 83.8 growing-stock volume per acre on commercial forest
million cubic feet, w_ile the annual harvest of land harvested result in more volume being hat-
hardwood sawtimber would total 82.1 million cubic vested in the Aspen-Birch Unit than in the Northern
feet. Softwood annual harvest is composed primarily Pine Unit (tables 9 and 10). Harvest volume in the
of sawtimber, which accounts for 62 percent of the Aspen-Birch Unit would total 188.7 million cubic feet
Softwood growing-stock harvest. (1,526 cubic feet per acre) and in the Northern Pine

.
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Unit itwouldtotal148.6millioncubicfeet(1,134 realizedforthefollowingreasons:(1)theobjectivesof
cubicfeetperacre), some landownersmay be incompatiblewithtimber

Of the337.3millioncubicfeetofgrowing-stock production,(2)edaphic,topographic,or hydrologiccharacteristicsofsome sitesmay make itimpossible
harvestvolume,65 percentishardwood(primarily
aspen),and35 l_ercentissoftwood.The 123.5million toharvesttimber,(3)someareasmay beinaccessible,
cubicfeetofaspenharvestedis37percentofthetotal (4)marketsmay notexistfortheproductsorspecies
harvestand 56percentofthehardwoodharvest.Un- harvested.By usingtheirknowledgeofthelocalre-
dershortrotationagecriteria,aspenharvestvolume sourceandotherinventorydata,forestmanagersand

plannerscantemperthefindingsofthisreporttofit
aloneisgreaterthanthetotalsoftwoodharvestvol- thecircumstancesoftheirareas.
Ume. Balsam firaccountsforthelargestportionof
thesoftwoodharvestvolume(28.5millioncubicfeet),
andjackpineand blackspruceharvestvolumesare
20,2millionand 20.9millioncubicfeet,respectively.

Hardwood RemovalsWould
The aspenforesttype,whichisimportantinsup-

plying softwood as well as hardwood harvest volume, More than Double
contains 59 percent of total growing-stock harvest Between 1977 and 1986
volume (tables 11-13). Fifty percent of the white pine,
49 percent of the balsam fir, and 60 percent of the Opportunities for increasing hardwood removals
white spruce harvest volumes are found in the aspen are greater than those for increasing softwood re-
forest type. movals. Under the long rotation age option, average

Most of the increase in harvest volume resulting annual hardwood removals over the decade would be
from the change in harvest criteria from long rota- 165.9 million cubic feet--nearly twice the 1976 re-movals of 83.4 million cubic feet. The annual remov-
tion age to short rotation age occurs in poletimber als under low rotation age criteria would be 220.9
stands. Harvest volumes under short rotation age
criteria are fairly evenly divided between sawtimber million cubic feet, 137.5 million cubic feet higher

• andpoletimberstands;howevertheharvestvolumes thanthe1976removals.Foreveryhardwoodspecies,
ofspeciesinthetwosizeclassesvarywidely.Mostof empiricalyieldsfromharvestsarehigherthan1976removals.
the softwoodharvestvolumesare concentratedin

sawtimbertrees--95percentofboththeredpineand The distributionof hardwood removalsvolume
white pineharvestvolume isinsawtimberstands, among speciesisdifferentunderbothcuttingpre-
Three softwoodspecies--balsamfir,blackspruce, scriptionsfrom thatin the 1976 harvest(fig.4).
and tamarack--havethemajorityoftheirharvest Aspen willcontinuetoprovidethelargestportionof
volumesinpole-timberstands.Hardwood speciesare hardwood removalsvolume;however,the relative
evenlydividedbetweenthosewithamajorityoftheir importanceof aspen-insupplyingharvestvolume
volume inpoletimberand thosewitha majorityin willdecline.In1976,aspenremovalswere79percent
sawtimberstands. Oftotalhardwoodremovals,whileunderthecutting

prescriptionsoutlinedhere,aspenwillcontributean
averageof55 percentofharvestvolume.The impor-

DISCUSSION tance of paper birch, balsam poplar and ash will
increase under these cutting prescriptions.

• Thisstudyindicatesthat,undertheassumptions
specifiedabove,thesupplyoftimberfromMinneso-
ta'scommercialforestlandwould be much higher

than.currenttimberremovals(fig.3).Underthelong Sof't'w'oodRemovals Would
and shortrotationcuttingprescriptionsconsidered,
average annual growing-stock removals for the dec- Increase More than
ade would be from 69 percent to 124 percent higher 38 Percent
than the 1976 growing-stock removals (tables 14-
16).2 In reality, however, these yields may never be Under long rotation age criteria, softwood annual

removals would total 88.0 million cubic feet--20.7
2Removals resulting from the transfer of commer- million cubic feet higher than the 67.3 million cubic

cial forest land to productive-reserved forest land are feet of softwood growing-stock removals in 1976. The
not included, difference between 1976 removals and predicted

.
.
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Figure 4.-- (a) 1976 hardwood growing-stock remov- Figure 5.-- (a) 1976 softwood growing-stock remov-
' als by species and (b) average annual predicted als by species and (b) average annual predicted

yields under short-rotation-age criteria, northern yields under short-rotation-age criteria, northern
Minnesota. Minnesota.
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[ .harvest volume is even greater under short rotation they were in the 1976 removals. Jack pine, balsam
' , age criteria, where removals would be 116.5 million fir, and black spruce will continue to contribute the

cubic feet. bulk of softwood removals, but their percentages will
decline during the decade as removals of the other

Opportunities exist for increased removals from all
softWood species, with the exception of tamarack and species increase (fig. 5).

" jack pine. Under both sets of harvest prescriptions,
tamarack removals in 1976 exceed predicted harvest Aspen-B rch Unit has
yields: The 1976 level of tamarack removals cannot Greatest Potential

' be maintained if the. objectives of the cutting pre- Under the harvest prescriptions, the Aspen-Birch
. scripti0ns are to be achieved. Jack pine yields from Unit will supply a greater proportion of total remov-

the long and short rotation age criteria fall below the als than it did in 1976. Growing-stock removals in
level of removals in 1976. northern Minnesota in 1976 were fairly evenly di-

Softwood removals are more evenly distributed vided between the Aspen-Birch Unit and the North-
among species under the harvest prescriptions than ern Pine Unit. Under the cutting prescriptions, the

I
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Aspen,Birch Unit will contribute approximately 57 tion. Softwood yields are concentrated in the Aspen-
percent of harvest volume. Birch Unit.

Predicted yields from cutting prescriptions range The Northern Pine Unit plays an increasingly ira-
from 103.2 million cubic feet to 186.7 million cubic portant role in supplying harvest volume of some
feet higher than 1976 removals. Most of this increase species under the cutting prescriptions. For example,
in removals volume would be in the Aspen-Birch in 1976, jack pine removals were evenly divided be-
Unit. The Unit would account for 69 percent of the tween the two northern Survey Units; under the pre-
increase in the long rotation age option, and 60 scriptions, the Northern Pine Unit would supply a
percent of the increase in the short rotation age op- majority of the jack pine harvest volume.

Table 1.--Siteindex and rotationage by foresttype for long and short
rotationage cuttingprescriptions,northernMinnesota,1977-1986

...... Longrotationage option Short rotationage 'option
Site Rotation Site Rotation

Foresttype index age index age
: years years

Jack pine 0-60 50 alI 40
61+ 60

• Red pine 0-55 100 alI 75
56+ 120

White pine 0-55 100 alI 75
56+ 120

Balsam fir alI 50 alI 45

White spruce alI 80 alI 65

Black spruce 0-40 120 alI 60
41+ 90

Northernwhite-cedar alI 100 alI 85

Tamarack 0-40 120 alI 45
41+ 90

Oak 0-55 100 all 40
56+ 80

Elm-ash-cottonwood 0-55 70 alI 50
56+ 90

Maple-basswood alI 90_-1/ alI 90_-1/

Aspen 0-65 40 alI 35
. 66+ 60

Paper birch 0-65 40 alI 35
66+ 60

Balsam poplar 0-65 40 alI 40
66+ 60

_l/Tubbs,CarlH. 1977.Manager'shandbookfor northernhardwoodsin the North
CentralStates.U.S. Departmentof AgricultureForestService,GeneralTechnical
ReportNC-29,29 p. U.S Departmentof AgricultureForestService,North Central
ForestExperimentStation,St. Paul,Minnesota(appliedto standsover age 90).

• 8



Table 2.-- Averageannualpredictedyields from selectedcuttingprescriptions
by foresttype and treeclass, northernMinnesota,1977-1986

LONG ROTATIONAGE OPTION
Number

growing- 1/
stock Pole- Saw- Other-

Forest Harvest trees Total timber timber Short-log cull
type area harvested volume volume volume volume volume

Thousand Thousand
acres trees ....... Thousandcubic feet ........

Jack pine 9.2 1,593 14,933 4,207 9,870 696 160
Red pine 2.2 377 4,963 814 3,969 93 87
Whitepine 0.5 69 1,262 172 965 100 25
Balsamfir 16.5 2,634 16,488 8,294 7,002 923 269
White spruce , 1.0 104 1,240 127 1,049 43 21
Black spruce 8.4 2,442 8,960 6,504 2,230 61 165
Northernwhite-cedar 4.6 1,044 4,738 1,208 2,950 324 256
Tamarack 4.1 760 3,281 2,050 1,001 72 158
Oak-hickory 2.8 361 3,128 950 1,825 284 69
Elm-ash-cottonwood 7.3 1,121 7,825 3,037 3,697 559 532
Maple-basswood 7.4 139 1,903 558 11 977 357
Aspen 90.4 16,473 166,916 71,455 80,291 9,126 6,044
Paper birch 20.9 3,607 30,603 13,562 14,136 1,882 1,023
Balsam poplar 10.7 1_366 13_227 4_747 7_213 760 507
Ailtypes 186.0 32_090 279,467....117_685 136_209 15_900 9_673
• SHORT ROTATIONAGE OPTION

Jack pine 12.2 2,570 21,165 7,614 12,553 765 233
Red pine 3.2 405 5,896 626 5,113 113 44
White pine 0.7 85 1,703 128 1,424 135 16
Balsamfir 18.4 3,066 19,837 9,601 8,680 1,194 " 362
White spruce 1.2 216 1,628 399 1,165 43 21
BlaCk spruce 14.0 4,117 13,570 10,529 2,703 57 281
Northernwhite-cedar 10.0 2,163 9,972 2,589 6,124 790 469
Tamarack 5.1 1,046 3,600 2,601 738 60 201
Oak-hickory 6.3 855 6,631 2,195 3,713 559 164
Elm-ash-cottonwood 10.9 1,651 11,801 4,956 5,423 719 703
Maple-basswood 7.4 139 1,903 558 11 977 357
Aspen 128.3 22,362 222,925 97,175 103,515 13,115 9,120
Paper birch 25.6 4,854 37,420 18,626 15,383 2,127 1,284
Balsam poplar 11.4 1_442 14_633 5_236 7_979 815 603
A11 types 254.7 44_971 372_684 162_833 174_524 21_469 13_858.

• -1/Roughand rottencull..

,
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Table 3.-- Averageannualpredictedyields from selectedcuttingprescriptions
by foresttype and tree class,Aspen-BirchUnit, Minnesota,1977-1986

LONG ROTATIONAGE OPTION
Number
growing- 1__/
stock Pole- Saw- Other

Forest Harvest trees Total timber timber Short-log cull

type area harvested volume volume volume volume volume
Thousand Thousand
acres trees ....... Thousandcubic feet .......

Jack pine 3.1 525 5,539 1,698 3,307 495 39
Red pine 1.2 274 3,043 630 2,334 32 47
White pine 0.3 29 605 78 415 97 15
Balsamfir 12.2 2,04_ 13,797 6,685 6,099 825 188
White spruce , 0.8 68 902 78 792 32 0
Black spruce 6.0 1,739 7,046 5,010 1,865 61 110
Northernwhite-cedar 3.1 620 3,042 687 1,983 238 134
Tamarack 1.6 235 1,228 632 492 46 58
Oak-hickory 0.1 12 94 50 36 8 0
Elm-ash-cottonwood 3.4 504 3,335 1,485 1,540 188 122
Maple-basswood 2.2 27 553 133 11 294 115•

Aspen 40.9 9,501 95,114 44,577 45,520 3,102 1,915
Paper birch 12.2 2,025 18,490 8,150 8,535 1,252 553
Balsam poplar 4.5 623 6_370 2_395 3_257 431 287
All types 91.6 18_227 159,158 72_288 76,186 7_101 3,583

SHORTROTATIONAGE OPTION

Jack,pine 4.0 1,057 8,512 3,787 4,227 458 40
Red pine 1.6 277 2,981 395 2,580 6 0
White pine 0.4 39 795 90 569 125 11
Balsam fir 13.6 2,436 16,908 7,880 7,665 1,084 279
White spruce 0.9 163 1,198 329 837 32 0
Black spruce 9.9 2,961 10,239 7,992 2,033 41 173
Northernwhite-cedar 6.8 1,411 6,755 1,697 4,299 498 261
Tamarack 1.9 347 1,299 835 382 29 53
Oak-hickory O.1 27 239 120 93 26 0
Elm-ash-cottonwood 4.9 816 5,463 2,541 2,422 279 221
Maple-basswood 2.2 27 553 133 11 294 115
Aspen 57.5 12,089 117,826 56,127 54,537 4,267 2,895
Paper birch 14.8 3,013 22,779 11,986 8,960 1,290 543
Balsampoplar 5.1 721 6_977 2,757 3_446 463 311
All types 123.7 25_384 202_524 96,669 92_061 8_892 4_902

1_/Roughand rottencull.
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Table4.-- Averageannualpredictedyields from selectedcuttingprescriptions
by foresttype and tree class,NorthernPineUnit, Minnesota,1977-1986

LONG ROTATIONAGE OPTION
Number

growing- 1_/
stock Pole- Saw- Other

Forest Harvest trees Total timber timber Short-log cull
type area harvested volume volume volume volume volume

Thousand Thousand
acres trees ....... Thousandcubicfeet .......

Jack pine 6.1 1,068 9,394 2,509 6,563 201 121
Red pine 1.0 103 1,920 184 1,635 61 40
White pine 0.2 40 657 94 550 3 10
Balsamfir 4.3 589 2,691 1,609 903 98 81
White spruce o 0.2 36 338 49 257 11 21
Black spruce 2.4 703 1,914 1,494 365 0 55
Northernwhite-cedar 1.5 424 1,696 521 967 86 122
Tamarack 2.5 525 2,053 1,418 509 26 100
Oak-hickory 2.7 349 3,034 900 1,789 276 69
Elm-ash-cottonwood 3.9 617 4,490 1,552 2,157 371 410
Maple-basswood 5.2 112 1,350 425 0 683 242
Aspen 49.5 6,972 71,802 26,878 34,771 6,024 4,129
Paper birch 8.7 1,582 12,113 5,412 5,601 630 470
Balsampoplar 6.2 743 6,857 2_352 3_956 329 220
All types 94.4 13_863 120_309 45_397 60,023 8,799 6,090

SHORT ROTATIONAGE OPTION

Jack pine 8.2 1,513 12,653 3,827 8,326 307 193
Red pine 1.6 128 2,915 231 2,533 107 44
White pine 0.3 46 908 38 855 10 5

• Ba:lsam fir 4.8 630 2,929 1,721 1,015 110 83
White spruce 0.3 53 430 70 328 11 21
Black spruce 4.2 1,156 3,331 2,537 670 16 108
Northernwhite-cedar 3.2 752 3,217 892 1,825 292 208
Tamarack 3.2 699 2,30i 1,766 356 31 148
Oak-hickory 6.2 828 6;392 2,075 3,620 533 164
Elm-ash-cottonwood 6.0 835 6,338 2,415 3,001 440 482
Maple-basswood 5.2 112 1,350 425 0 683 242
Aspen 70.8 10,273 105,099 41,048 48,978 8,848 6,225
Paper birch 10.8 1,841 14,641 6,640 6,423 837 741
Balsam poplar 6.3 721 7_656 2_479 4_533 352 292
All types 131.1 19_587 170_160 66,164 82_463 12_577 8,956

1-/Roughand rottencull.
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Table 5.--Ten-year harvest area from selected cutting prescriptions by forest type,
site index class, and stand-age class, northern Minnesota, 1977-1986

(In thousand acres)

LONG ROTATION AGE OPTION,, , ,,

Site

Forest index Stand-age class (years)
type class Total 1-40 41-50 51-60 61-70 71-80 81-90 91-100 101-120 121-140 141+

Jack pine 0-60 64.1 0 0 7.8 22.9 7.4 12.4 11.8 1.8 0 0
61+ 27.9 0 0 20.1 7.8 0 0 0 0 0 0

Red pine 0-55 8.9 0 0 0 0 0 4.4 2.0 2.5 0 0
56+ 13.4 0 0 2.2 2.1 0 1.1 8.0 0 0 0

White pine 0-55 3.7 0 0 0 0 0 0 1.6 2.1 0 0
56+ 1.6 0 0 0 0 0 0 1.6 0 0 0

Balsam fir All 165.1 0 0 27.5 80.3 35.8 9.7 9.2 2.6 0 0

White spruce All 10.0 0 0 0 2.5 1.2 2.4 2.8 1.1 0 0
Black spruce 0-40 54.4 0 0 0 0 0 8.7 21.1 12.5 12.1 0

41+ " 29.0 0 0 0 1.8 8.4 9.5 7.8 1.5 0 0
Northern

white-cedar AlI 46.3 0 0 0 0 0 0 0 0 43.3 3.0
Tamarack 0-40 20.9 0 0 0 0 0 0 0 2.9 16.8 1.2

41+ 20.0 0 0 0 1.9 3.1 0 0.7 9.8 4.5 0

Oak-hiCkory 0-55 17.2 0 0.3 0 0 0 1.4 9.6 5.9 0 0
56+ 10.4 0 0 0.4 4.4 2.8 1.4 0 1.4 0 0

Elm-ash-cottonwood 0-55 55.9 0 0 0 0 0 0 17.9 25.8 12.2 0
56+ 16.9 0 0 0 0 0 1.7 7.9 3.4 3.9 0

Maple-basswood AlI 73.7 0 0 0 0 0 0 24.5 20.5 28.7 0
Aspen 0-65 504.9 0 0 177.9 209.5 80.9 26.9 5.3 3.0 1.4 0

66+ 399.1 0 0 229.5 104.4 32.9 21.8 9.1 1.4 0 0
Paper birch 0-65 179.3 0 0 0 71.9 61.7 34.9 5.5 5.3 0 0

• 66+ 29.3 0 0 1.1 18.0 6.3 1.2 2.7 0 0 0

Balsam poplar 0-65 76.6 0 1.9 26.1 24.4 20.1 2.8 1.3 0 0 0
66+ 30.4 0 0 10.4 12.2 5.1 2.7 0 0 0 0

AlIt_,pes 1_59.0 0 2.2 503.0 564.1 265.7 143.0 150.4 103.5 122.9 4.2
SHORT ROTATION AGE OPTION

Jack pine AlI 122.2 0 0 47.5 41.3 7.4 12.4 11.8 1.8 0 0
Red pine AlI 32.4 0 0 0 0 0 14.3 15.6 2.5 0 0
White pine AlI 7.2 0 0 0 0 0 0 2.8 4.4 0 0
Balsam fir All 183.8 0 0 41.3 85.2 35.8 9.7 9.2 2.6 0 0

White spruce All 12.3 0 0 1.7 3.0 1.2 2.4 2.9 1.1 0 0
Black spruce All 140.1 0 0 0 4.5 14.1 45.2 50.2 14.0 12.1 0
Northern

white-cedar AlI 99.7 0 0 0 0 0 0 O.5 30.2 66.0 3.0
Tamarack AlI 51.2 0 0 0 0 0 1.0 1.4 23.8 23.8 1.2

Oak-hickory AlI 63.3 0 0 1.3 12.8 25.3 7.0 9.6 7.3 0 0
Elm-ash-cottonwood All 108.4 0 0 0 0 0 21.6 41.6 29.1 16.1 0
Maple-basswood AlI 73.7 0 0 0 0 0 0 24.5 20.5 28.7 0
Aspen All 1,282.9 0 18.0 765.2 316.8 114.0 48.8 14.3 4.4 1.4 0
Paper birch All 256.1 0 0 28.1 110.3 68.1 36.1 8.2 5.3 0 0
Balsam poplar All 114.0 0 1.9 39.9 37,5 27.8 5.5 1.4 0 0 0
All types 2_547.3 0 19.9 925.0 611.4 293.7 204.0 194.0 147.0 148.1 4.2

• ,
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Table 6.--Ten-yearharvest area from selected cutting prescriptions by forest type,
site index class, and stand-age class, Aspen-BirchUnit, Minnesota, 1977-1986

, (In thousand acres)

LONG ROTATION AGE OPTION
Site

Forest index Stand-age class (years)
type class Total i-40 41-50 51-60 61-70 71-80 81-90 91-100 101-120 121-140 141+

Jack pine 0-60 28.1 0 0 0 2.2 1.0 12.4 10.7 1.8 0 0
61+ 3.1 0 0 2.0 1.1 0 0 0 0 0 0

Red pine 0-55 6.4 0 0 0 0 0 4.4 0.9 1.1 0 0
56+ 5.4 0 0 2.2 2.1 0 1.1 0 0 0 0

White pine 0-55 2.7 0 0 0 0 0 0 1.6 1.1 0 0
56+ 0.3 0 0 0 0 0 0 0.3 0 0 0

Balsam fir ALL 121.7 0 0 27.5 50.8 24.9 8.1 9.2 1.2 0 0

White spruce ALL 7.6 0 0 0 1.3 1.2 1.2 2.8 1.1 0 0
BIack spruce 0-40 37.2 0 0 0 0 0 0 17.1 10.9 9.2 0

41+ 22.6 0 0 0 0 6.9 7.9 7.8 0 0 0
Northern
wh_te-cedar ALL 30.9 0 0 0 0 0 0 0 0 30.9 0

Tamarack 0-40 7.8 0 0 0 0 0 0 0 2.9 3.7 1.2
41+ 7.7 0 0 0 1.9 3.1 0 0 1.4 1.3 0

Oak-hickory 0-55 0.3 0 0.3 0 0 0 0 0 0 0 0
56+ 0.4 0 0 0.4 0 0 0 0 0 0 0

Elm-ash-cottonwood 0-55 29.5 0 0 0 0 0 0 10.5 12.3 6.7 0
56+ 4.3 0 0 0 0 0 1.7 0 0 2.6 0

Maple-basswood ALL 21.9 0 0 0 0 0 0 0 12.9 9.0 0
•Aspen 0-65 267.3 0 0 88.7 111.8 46.0 16.8 2.7 1.3 0 0

66+ 141 4 0 0 72.4 38.5 15.8 9.7 5.0 0 0 0

Paper birch 0-65 107.5 0 0 0 34.6 45.3 23.9 2.4 1.3 0 0
• 66+ 13.9 0 0 1.1 6.6 4.9 0 1.3 0 0 0

Balsam poplar 0-65 30.9 0 0 7.1 11.1 8.6 2.8 1.3 0 0 0
66+ 13.6 0 0 4.3 4.2 3.8 1.3 0 0 0 0

All types 912.5 0 0.3 205.7 266.2 161.5 91.3 73.6 49.3 63.4 1.2
SHORT ROTATION AGE OPTION

Jack pine All 39.8 0 0 0 13.9 1.0 12.4 10.7 1.8 0 0
Red pine All 16.3 0 0 0 0 0 14.3 0.9 1.1 0 0
White pine All 3.9 0 0 0 0 0 0 2.8 1.1 0 0
Balsam fir All 135.6 0 0 41.3 50.9 24.9 8.1 9.2 1.2 0 0

White spruce All 9.4 0 0 1.7 1.3 1.2 1.2 2.9 1.1 0 0
Black spruce All 98.6 " 0 0 0 0 5.9 26.4 46.2 10.9 9.2 0
Northern
white-cedar All 67.7 0 0 0 0 0 0 0.5 25.8 41.4 0

Tamarack All 19.1 0 0 0 0 0 1.0 1.4 10.5 5.0 1.2
Oak-hickory All 1.3 0 0 1.3 0 0 0 0 0 0 0
Elm-ash-cottonwood AlI 48.9 0 0 0 0 0 8.1 19.3 12.2 9.3 0

Maple-basswood Al| 21.9 0 0 0 0 0 0 0 12.9 9.0 0
Aspen All 574.5 0 0 324.1 153.1 61.8 26.5 7.7 1.3 0 0
Paper birch All 147.8 0 0 10.6 58.0 50.3 23.9 3.7 1.3 0 0
Balsam poplar AlI 51.4 0 0 18.3 15.2 12.4 4.1 1.4 0 0 0

• AlI types 1,236.2 0 0 397.3 292.4 157.5 126.0 106.7 81.2 73.9 1.2"
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Table 7.--Ten-yearharvestarea from selectedcutting prescriptionsby forest type,
site index class, and stand-ageclass, Northern Pine Unit, Minnesota,1977-1986

(In thousand acres)

LONG ROTATION AGE OPTION ....

Site
Forest index Stand-age class (years)

e class Total 1-40 41-50 51-60 61-70 7i-80 81-90 91-.100101-120121-140 14i+Jac pine 0-60 36.0 0 0 7.8 20.7 6.4 0 1.1 0 0 0
61+ 24.8 0 0 18.1 6.7 0 0 0 0 0 0

Red pine 0-55 2.5 0 0 0 0 0 0 1.1 1.4 0 0
56+ 8.0 0 0 0 0 0 0 8.0 0 0 0

White pine 0-55 1.0 0 0 0 0 0 0 0 1.0 0 0
56+ 1.3 0 0 0 0 0 0 1.3 0 0 0

Balsam fir All 43.4 0 0 0 29.5 10.9 1.6 0 1.4 0 0
White spruce AlI 2.4 0 0 0 1.2 0 1.2 0 0 0 0
Black spruce 0-40 17.2 0 0 0 0 0 8.7 4.0 1.6 2.9 0

41+" 6.4 0 0 0 1.8 1.5 1.6 0 1.5 0 0
Northern
white-cedar AlI 15.4 0 0 0 0 0 0 0 0 12.4 3.0

Tamarack 0-40 13.1 0 0 0 0 0 0 0 0 13.1 0
41+ 12.3 0 0 0 0 0 0 0.7 8.4 3.2 0

Oak-hickory 0-55 16.9 0 0 0 0 0 1.4 9.6 5.9 0 0
56+ 10.0 0 0 0 4.4 2.8 1.4 0 1.4 0 0

Elm-ash-cottonwood 0-55 26.4 0 0 0 0 0 0 7.4 13.5 5.5 0
56+ 12.6 0 0 0 0 0 0 7.9 3.4 1.3 0

Maple-basswood All 51.8 0 0 0 0 0 0 24.5 7.6 19.7 0
AsPen 0-65 237.6 0 0 89.2 97.7 34.9 10.1 2.6 1.7 1.4 0

66+ 257.7 0 0 157.1 65.9 17.1 12.1 4.1 1.4 0 0

"Paper birch 0-65 71.8 0 0 0 37.3 16.4 11.0 3.1 4.0 0 0
66+ 15.4 0 0 0 11.4 1.4 1.2 1.4 0 0 0

Balsam poplar 0-65 45.7 0 1.9 19.0 13.3 11.5 0 0 0 0 0
66+ 16.8 0 0 6.1 8.0 1.3 1.4 0 0 0 0

AlI types 946.5 0 1.9 297.3 297.9 104.2 51.7 76.8 54.2 59.5 3.0
• SHORT ROTATION AGE OPTION

Jack pine All 82.4 •0 0 47.5 27.4 6.4 0 1.1 0 0 0
Red pine All 16.1 0 0 0 0 0 0 14.7 1.4 0 0
White pine All •3.3 0 0 0 0 0 0 0 3.3 0 0
Balsam fir All 48.2 0 0 0 34.3 10.9 1.6 0 1.4 0 0
White spruce AlI 2.9 0 0 0 1.7 0 1.2 0 0 0 0
Black spruce All 41.5 0 0 0 4.5 8.2 18.8 4.0 3.1 2.9 0
Northern
white-cedar All 32.0 0 0 0 0 0 0 0 4.4 24.6 3.0

Tamarack All 321 0 0 0 0 0 0 0 13.3 18.8 0
Oak-hickory AlI 62.0 0 0 0 12.8 25.3 7.0 9.6 7.3 0 0
Elm-ash-cottonwood All 59.5 0 0 0 0 0 13.5 22.3 16.9 6.8 0
Maple-basswood All 51.8 0 0 0 0 0 0 24.5 7.6 19.7 0
Aspen AlI 708.4 0 18.0 441.1 163.7 52.2 22.3 6.6 3.I 1.4 0
Paper birch All 108.3 0 0 17.5 52.3 17.8 12.2 4.5 4.0 0 0
Balsam poplar All 62.6 0 1.9 21.6 22.3 15.4 1.4 0 0 0 0
AlI types 1_311.1 0 19.9 527.7 319.0 136.2 78.0 87.3 65.8 74.2 3.0
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Table8.--Averageannualpredictedyieldsfrom selectedcuttingprescriptions
by speciesgroupand tree class,northernMinnesota,1977-1986

o

LONG ROTATIONAGE OPTION

Gro.win_stock Cull
Species Pole- "'Saw- ' I_/ Saw-
group Total timber timber Total Shortlo9 Other timber

Thousand

board_i
......... Thousandcubicfeet .......... feet=--'

SOFTWOODS:
White pine 5,444 107 5,337 195 172 23 36,267

. Red pine 9,404 595 8,809 58 44 14 53,498
Jack pine 14,083 2,842 11,241 480 338 142 57,737
White spruce 8,099 2,314 5,785 64 48 16 27,239
Black spruce 15,924 10,166 5,758 177 20 157 26,569
Balsam fir 21,464 13,022 8,442 612 259 353 39,201
Tamarack 3,778 2,255 1,523 302 97 205 6,586

i Northernwhite-cedar 9,787 2,554 7,233 1,613 1,237 376 39,587• Other softwoods 0 0 0 0 0 0 0

Total • 87_983. 33_855 54t128 3t501 2t215 • 1_286 286t684

HARDWOODS"Whiteoak 2,616 1,206 1,410 235 142 93 7,337
Selectred oak 4,686 1,730 2,956 583 416 167 14,781
Other red oak 0 0 0 0 0 0 0
•Hickory 16 8 8 0 0 0 41
Yellowbirch 140 56 84 116 87 29 392

• Hard maple 1,327 991 336 1,102 735 367 1,925
Soft maple 1,337 942 395 661 288 373 1,938 '
Ash 11,360 7,354 4,006 710 265 445 22,874

- Balsampoplar 15,493 7,141 8,352 890 505 385 43,021
Paper birch 32,070 23,591 8,479 2,963 1,356 1,607 43,791
Bigtoothaspen 4,109 1,866 2,243 616 392 224 10,627
Quakingaspen 86,253 36,593 49,660 13,330 8,971 4,359 265,170
Basswood 2,428 1,344 1,084 346 168 178 5,410
Elm 4,027 981 3,046 447 355 92 17,172
Selecthardwoods 28 6 22 12 0 12 108

. Other hardwoods 21 21 0 27 5 22 0
Noncommercialspecies 0 0 0 58 0 58 0
Total 165_911 83_830 82_081 22_0'9(i 13_685 8_411 434t587

At1 species 253_894 117_685 136_ZOg 25_597 15_900 9_697 721t271

SHORTROTATIONAGE OPTION
SOFTWOODS:
White pine 6,978 346 6,632 230 202 28 44,928
Red pine 11,317 542 10,775 70 62 8 66,228
Jack pine 20,183 5,522 14,661 664 484 180 75,472
White spruce 9,343 2,726 6,617 81 48 33 31,348 '
Black spruce 20,887 14,518 6,369 252 21 231 29,537
Balsamfir 28,469 17,323 11,146. 808 394 414 51,479
Tamarack 4,332 2,863 1,469 406 115 291 6,338
Northernwhite-cedar 14,964 3,727 11,237 2,390 1,817 573 61,891
Other softwoods 23 23 0 3 0 3 0
Total 116t496 47_590 68t906 4_904 3_143 lt761 367_221

HARDWOODS:
. White oak 3,944 1,852 2,092 410 254 156 10,872

•• Selectred oak 7,415 3,020 4,395 880 645 235 22,032
Other red oak 78 67 11 3 0 3 54

• Hickory 16 8 8. 0 0 0 41
Yellowbirch 206 63 143 139 102 37 701
Hard maple 1,783 1,358 425 1,211 770 441 2,430
Soft maple 1,838 1,295 543 844 338 506 2,676

i_J Ash 14,003 9,155 4,848 877 323 554 27,792
Balsam poplar 17,607 8,386 9,221 1,150 619 531 47,548

Paperbirch 41,822 31,425 10,397 4,226 1,909 2,317 53,937Bigtoothaspen 5,921 2,9.35 2,986 774 466 308 14,075
Quakingaspen 117,574 52,181 65,393 18,757 12,197 6,560 349,142

• Basswood 3,657 2,225 1,432 505 243 262 7,091
Elm 4,922 1,226 3,696 565 454 111 20,648
Selecthardwoods 40 12 28 18 0 18 140
Otherhardwoods 35 35 0 28 6 22 0
Noncommercial.species 0 0 0 69 0 69 0
Total "220_861 115_243 I05t618 30_456 18_326 12_130 559_179

All species 337t357 162_833 174_524 35t360 21t469 13_891 926_400
=i

_-/Roughand rottenculI.

-2/InternationalI/4-inchrule.
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Table9.--Averageannualpredictedyieldsfrom selectedcuttingprescriptions
by speciesgroupand treeclass,Aspen-BirchUnit,Minnesota,1977-1986

°

LONGROTATIONAGE OPTION

" GrowingeSt°Ckl Cul1_ Species Po - Saw- 1_/ Saw-
_/roup Total timber timber Total Shortloq Other timber

Thousand
board_i

........ Thousandcubicfeet .......... feet=--'
SOFTWOODS:
Whitepine 3,690 54 3,636 101 84 17 26,092

. Red pine 4,383 388 3,995 27 13 14 26,805
Jack pine 4,671 713 3,958 122 87 35 21,366
Whitespruce 6,875 2,124 4,751 53 43 10 21,775
Black spruce 13,049 7,948 5,101 108 6 102 23,890
Balsamfir 14,876 9,555 5,321 452 219 233 26,097

- Tamarack 1,562 891 671 141 42 99 2,441
Northernwhite-cedar 5,760 1,405 4,355 887 734 153 25,448
Othersoftwoods 0 0 0 0 0 0 0

Total 54_866 23t078 31_788 1_891 1_228 663 173_914
HARDWOODS:
Whiteoak 101 12 89 22 10 12 369
Selectred oak 123 50 73 13 11 2 353
Otherred oak 0 0 0 0 0 0 0J

Hickory 0 0 0 0 0 0 0
Yellowbirch 102 25 77 67 57 10 355
Hard maple 343 287 56 328 212 116 355
Softmaple 579 393 186 372 163 209 907
Ash 7,120 4,526 2,594 214 89 125 15,740
Balsampoplar 10,133 5,007 5,126 587 386 201 26,814
Paperbirch 19,887 15,295 4,592 1,504 853 651 24,507
Bigtoothaspen 542 226 316 67 38 29 1,692
Quakingaspen 52,775 22,987 29,788 5,403 3,880 1,523 161,787
Basswood 272 120 152 49 37 12 800
Elm 1,631 282 1,349 166 137 29 7,784
Selecthardwoods 0 0 0 0 0 0 0
Otherhardwoods 0 0 0 1 0 1 0

, Noncommercialspecies 0 0 0 24 0 24 0
Total 93_60.8 49_210 44_398 8_817 5t873 2_944 241t463

All species 148_474 72_288 76_186 10_708 7t101 3_607 415r377

SHORTROTATIONAGE OPTION
SOFTWOODS:
Whitepine 4,595 275 4,320 83 69 14 31,462
Red pine 4,444 288 4,156 25 23 2 29,221
Jack pine 7,205 2,202 5,003 122 80 42 27,396
Whitespruce 7,713 2,477 5,236 65 43 22 24,037
Blackspruce 16,665 11,235 5,430 168 15 153 25,681
Balsamfir 19,335 12,645 6,690 597 303 294 32,822
Tamarack 1,748 1,102 646 168 52 116 2,319
Northernwhite-cedar 9,437 2,162 7,275 1,334 1,076 258 42,501
Othersoftwoods 0 0 0 0 0 0 0
Total 71_142' 32_386 38_756 2_562 lr661 901 215_439

HARDWOODS:
Whiteoak 98 31 67 21 9 12 319

• Selectred oak 270 121 149 36 29 7 783
' Otherred oak 0 0 0 0 0 0 0

• Hickory 0 0 0 0 0 0 0
Yel1ow birch 168 32 136 92 72 20 664

• Hard maple 461 405 56 341 224 117 355
Soft maple 773 556 217 473 196 277 1,081
Ash 8,799 5,671 3,128 293 102 191 19,113
Balsampoplar 11,269 5,727 5,542 702 454 248 28,986
Paperbirch 25,711 19,986 5,725 2,009 1,179 830 30,723

. Bigtoothaspen 995 580 415 103 54 49 2,225
Quakingaspen 66,790 30,516 36,274 6,930 4,722 2,208 196,831
Basswood 427 282 145 49 37 12 754
Elm 1,827 376 1,451 181 152 29 8,379
Selecthardwoods 0 0 0 0 0 0 0
Other hardwoods 0 0 0 2 1 1 0
'Noncommercialspecies 0 0 0 33 0 33 0

Total 117_588 64_283 53_305 11_265 7_231 4t034 290_213
All species 188_730 96_669 92_061 13_827 8_892 4_935 505t652

1-/Roughand rottencull.

2-/International1/4-inchrule.
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TablelO.--Averageannualpredictedyieldsfrom selectedcuttingprescriptions
by speciesgroupand tree class,NorthernPineUnit, Minnesota,1977-1986

o

LONG ROTATIONAGE OPTION
" Growinq stock Cul1

Species Pole- Saw- 1/ Saw-
Group Total timber timber Total Shortlog Other- timber

Thousand

board2/......... Thousandcubicfeet ........... feet='
SOFTWOODS-
White pine 1,754 53 1,701 94 88 6 10,175

. Red pine 5,021 207 4,814 31 31 0 26,693
Jack pine 9,412 2,129 7,283 358 251 107 36,371
White spruce 1,224 190 1,034 11 5 6 5,464
Black spruce 2,875 2,218 657 69 14 55 2,679
Balsamfir 6,588 3,467 3,121 160 40 120 13,104

, Tamarack 2,216 1,364 852 161 55 106 4,145
• Northernwhite-cedar 4,027 1,149 2,878 726 503 223 14,139

Other softwoods 0 0 0 0 0 0 0

Total • 33_117 I0t777 22_340 1_6.10 987 623 112_770
HARDWOODS-

t White oak 2,515 1,194 1,321 213 132 81 6,968
Selectred oak 4,563 1,680 2,883 570 405 165 14,428
Other red oak 0 0 0 0 0 0 0
.Hickory 16 8 8 0 0 0 41
Yellowbirch 38 31 7 49 30 19 37
Hard maple 984 704 280 774 523 251 1,570
Soft maple 758 549 209 289 125 164 1,031
Ash 4,240 2,828 1,412 496 176 320 7,134

- Balsampoplar 5,360 2,134 3,226 303 119 184 16,207
Paperbirch 12,183 8,296 3,887 1,459 503 956 19,284
Bigtoothaspen 3,567 1,640 1,927 549 354 195 8,935
Quakingaspen 33,478 13,606 19,872 7,927 5,091 2,836 103,383
Basswood 2,156 1,224 932 297 131 166 4,610
Elm 2,396 699 1,697 281 218 63 9,388
Selecthardwoods 28 (_ 22 12 0 12 108

• Otherhardwoods 21 21 0 26 5 21 0
Noncommercialspecies 0 0 0 34 0 34 0
Total 72_303 34_620 37_683 13_279 7_812 5_467 193_124

'Allspecies 105_420 45_397 60_023 14_889 8_799 6_090 305_894

SHORTROTATIONAGE OPTION
SOFTWOODS:
White pine 2,383 71 2,312 147 133 14 13,466
Red pine 6,873 254 6,619 45 39 6 37,007
Jack pine 12,978 3,320 9,658 542 404 138 48,076
White spruce 1,630 249 1,381 16 5 11 7,311
Black spruce 4,222 3,283 939 84 6 78 3,856
Balsamfir 9,134 4,678 4,456 211 91 120 18,657
Tamarack 2,584 1,761 823 238 63 175 4,019
Northernwhite-cedar 5,527 1,565 3,962 1,056 741 315 19,390
Other softwoods 23 23 0 3 0 3 0

Total 45_354 15_204 30_150 2_342 1_482 860 151_782

. HARDWOODS"
" White oak 3,846 1,821 2,025 389 245 144 10,553

Selectred oak 7,145 2,899 4,246 844 616 228 21,249
• Other red oak 78 67 11 3 0 3 54

Hickory 16 8 8 0 0 0 41
Yellow birch 38 31 7 47 30 17 37
Hard maple 1,322 953 369 870 546 324 2,075
Soft maple 1,065 739 326 371 142 229 1,595

. Ash 5,204 3,484 1,720 584 221 363 8,679
Balsampoplar 6,338 2,659 3,679 448 165 283 18,562
Paper birch 16,111 11,439 4,672 2,217 730 1,487 23,214
Bigtoothaspen 4,926 2,355 2,571 671 412 259 11,850
Quakingaspen 50,784 21,665 29,119 11,827 7,475 4,352 152,311
Basswood 3,230 1,943 1,287 456 206 250 6,337
Elm . 3,095 850 2,245 384 302 82 12,269
Selecthardwoods 40 12 28 18 0 18 140
Other hardwoods 35 35 0 26 5 21 0
Noncommercialspecies 0 0 0 36 0 36 0.

Total 103.273 50 960 52_313 19_191 11 095 8 096 268 966
All species 148 627 66 164 82,463 21_533 12 577 8 956 420 748

1-/Roughand rottenculI.

-2/International1/4-inchrule.
-
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Table 11.--Averageannualpredictedyieldsof growing-stockfromselectedcuttingprescriptions
by speciesgroupand foresttype,northernMinnesota,1977-1986

(In thousandcubicfeet)
o

LONGROTATIONAGE OPTION
Northern Elm-ash- Maple-

Species Jack Red White Balsam White Black white- Tama- Oak- cotton- bass- Paper Balsa
_group . Total pine pine pine fir spruce spruce cedar rack hickory wood wood Aspen birch popla
SOFTWOODS:
White pine 5,444 48 616 672 427 63 119 40 0 21 0 0 2,990 431 17
Red pine 9,404 563 3,554 140 226 28 63 25 0 143 0 0 3,254 1,408 0
Jack pine 14,083 10,161 10 0 137 2 143 0 16 0 0 0 3,407 188 19
White spruce 8,099 37 15 111 1,287 598 107 23 0 6 64 0 4,769 884 198

.o Blackspruce 15,924 1,229 71 0 2,606 1 7,186 135 306 0 11 0 4,129 167 83
Balsamfir .21,464 119 200 111 5,715 102 203 68 31 11 484 55 10,038 2,999 1,328
Tamarack 3,778 0 0 0 282 1 350 83 2,572 0 7 0 171 0 312
Northern
.white-cedar 9,787 0 18 0 1,072 107 289 3,368 85 0 1,427 0 1,990 999 432
Other softwoods 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tot'al 87_983 '12_.157 41484' lt034 11_752 902 8_460 3_742 3,010 181 I_993 55 30_748 7_076 2_3.89

HARDWOODS:
White oak 2,616 5 0 0 0 3 0 0 0 561 30 39 1,781 157 40
Selectred oak 4,686 ' 26 0 0 0 0 O 0 0 1,252 0 6 2,914 432 56
Other red oak 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hickory 16 0 0 0 0 0 0 0 0 0 0 0 0 16 0
Yellowbirch 140 0 0 0 0 0 0 24 0 0 8 0 20 65 23
Hard maple 1,327 0 0 0 29 0 0 0 0 20 0 107 810 310 51
Soft maple 1,337 0 0 2 206 0 0 0 0 46 148 14 737 184 0
Ash 11,360 0 0 0 238 0 25 205 5 55 2,941 170 5,550 1,099 1,072
Balsampoplar 15,493 34 0 0 771 1 12 11 14 6 87 6 8,545 421 5,585
Paper birch 32,070 668 73 101 1,303 206 144 169 16 143 368 65 14,904 13,124 786

. Bigtoothaspen 4,109 69 44 0 0 0 6 0 0 64 57 0 3,731 118 20
Quakingaspen 86,253 1,089 182 0 978 64 76 0 6 265 119 19 78,197 3,834 1,424
Basswood 2,428 4 0 0 8 0 0 0 0 133 121 28 1,626 414 94
Elm 4,027 9 0 0 11 0 11 7 0 44 862 60 2,155 448 420
Select hardwood 28 0 0 0 0 0 0 0 0 0 0 0 28 0 0
Other hardwoods 21 16 0 0 0 0 0 0 0 5 0 0 0 0 0

• Total 165_911 I_920 299 103 3_544 274 274 416 41 2_594 4_741 514 120_998 201622 9_511
All species 253_894 !4t077 4_783 1_137 151296 11176 8_734 4_158 3_051 2_775 6_734 569 1511746 27t698 111960

SHORTROTATIONAGE"OPTION
SOFTWOODS:

. White pine 6,978 48 959 787 427 76 38 100 0 128 63 0 3,472 844 36
Red pine 11,317 891 3,951 461 226 28 82 25 0 212 0 0 3,887 1,554 0
Jack pine 20,183 14,776 229 0 137 26 221 0 16 180 15 0 4,377 187 19
White spruce 9,343 62 15 138 1,288 835 185 73 0 6 78 0 5,620 894 149
Black spruce 20,887 1,599 0 0 2,713 20 10,815 463 401 0 18 0 4,573 210 75
Balsam fir 28,469 163 174 96 7,074 144 408 193 35 9 861 55 14,040 3,512 1,705
Tamarack 4,332 0 0 0 282 10 642 126 2,663 9 7 0 281 0 312
Northern
white-cedar 14,964 0 0 0 1,647 107 395 6,834 159 0 1,968 0 2,281 1,011 562
Other softwoods 23 0 0 0 0 0 23 0 0 0 0 0 0 0 0

. Total 116t496 '17_539 5m328 I_482 13_794 I_246 12_809 7_814 31274 544 3_010 55 381531 81212 21858
HARDWOODS:
White oak 3,944 8 0 0 0 3 0 0 0 1,258 91 39 2,249 246 50
Select red oak 7,415 43 0 0 0 0 0 0 0 2,516 0 6 4,146 636 68
Other red oak • 78 0 0 0 0 0 0 0 0 0 0 0 78 0 0
Hickory 16 0 0 0 0 0 0 0 0 0 0 0 0 16 0
Yellowbirch 206 0 0 0 0 0 0 24 0 0 72 0 20 66 24
Hard maple 1,783 0 0 0 29 0 0 0 0 19 0 107 1,228 339 61
Softmaple 1,838 0 0 0 206 0 0 0 0 71 160 14 1,163 219 5
_Ash 14,003 0 0 0 255 0 8 272 5 89 4,557 170 6,477 1,149 1,021

. Balsam.poplar 17,607 40 0 0 775 12 12 36 14 6 154 6 10,000 459 6,093
•.- Paperbirch 41,822 723 119 70 2,052 213 244 483 40 389 497 65 19,736 16,355 836

Bigtoothaspen 5,921 103 81 0 0 0 6 0 0 104 57 0 5,362 188 20
Quakingaspen 117,574 1,682 211 0 1,135 90 142 71 6 609 337 19 106,605 .5,074 1,593

• Basswood 3,657 4 0 0 24 0 0 0 0 222 204 28 2,469 591 115
E-lm 4,922 9 0 0 11 0 11 13 0 64 1,240 60 2,584 459 471
Selecthardwood 40 0 0 0 0 0 0 0 0 12 0 0 28 0 0
Otherhardwoods 35 16 0 0 0 0 0 0 0 5 0 0 14 0 0
Total 220_861 2_628 411 70 4_487 318 423 899 '65 5_364 71369 514 1621159 25_797 101357

. All Species 337r357 20t167 5j739 I._552..18_281 .11564 13_232 81713 31339 51908 101379 569 2001690 34_009 13j215
i
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Table12.--Averageannualpredictedyieldsof growing-stockfromselectedcuttingprescriptions
by speciesgroupand foresttype,Aspen-BirchUnit,Minnesota,1977-1986

. (In thousandcubicfeet)

' LONGROTATIONAGE OPTION

I _ - Northern Elm-ash-Maple-
Species Jack Red White Balsam WhiCe Black white-"Tama- Oak- cotton- bass- Paper Balsam

i group . TO_al pine pine pine fir spruce spruce cedar rack hickory'wood wood Aspen birch poplar
SOFTWOODS:

. White.pine 3,690 31 411 269 427 0 119 39 0 0 0 0 2,290 104 0
Red pine 4,383 15 2,246 0 208 0 63 25 0 0 0 0 1,074 752 0

i Jack pine 4,671 2,316 10 0 137 0 143 0 0 0 0 0 2,036 29 0
White spruce 6,875 22 15 111 1,243 518 107 14 0 0 64 0 3,972 737 72

I .BlackSpruce 13,049 1,218 71 0 1,815 0 5,602 86 68 0 0 0 3,980 134 75
Balsam fir 14,876 -29 48 75 5,023 54 143 62 31 2 323 23 6,526 1,785 752
Tamarack 1,562 0 0 0 282 0 274 23 939 0 0 0 12 0 32
Northern
white-cedar 5,760 0 18 0 584 83 212 2,031 71 0 352 0 1,775 476 158
Othersoftwoods 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total _54_866 3_631 2_819 455 9_719 655 6_663 2_280 1_109 2 739 23 21t665 4_017 lt08§

HARDWOODS:
Whiteoak 101 0 0 0 0 0 0 0 0 8 30 0 51 12 0
Selecl;red oak 123 0 0 0 0 0 0 0 0 55 0 0 23 0 45
Otherred.oak 0 0 0 0 0 0 0 0 0 .0 0 0 0 0 0
Hickory 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Yellow1)irch 102 0 0 0 0 0 0 24 0 0 8 0 10 37 23
Hard maple 343. 0 0 0 29 0 0 0 0 0 0 37 72 179 26
'Softmaple 579 0 0 2 191 0 0 0 0 0 22 0 250 114 0
Ash 7,120 0 0 0 112 0 17 188 5 5 1,451 22 4,301 478 541
Balsam poplar 10,133 0 0 0 699 0 12 11 0 6 •54 0 6,402 252 2,697
Paperbirch 19,887 515 0 • 36 1,168 175 101 160 10 0 153 24 8,933 8,258 354

" Bigtoothaspen 542 0 0 0 0 0 6 0 0 0 0 0 516 14 6
Quakingaspen. 52,775 859 145 0 858 40 76 0 0 8 110 19 46,844 3,184 632
Basswood 272 0 0 0 8 0 0 0 0 0 49 0 103 71 41
E1m 1,631 0 0 0 0 0 0 7 0 2 409 19 927 .69 198
Selecthardwoods 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Otherhardwoods 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total' 93_608 1_374 145 38 3_065 215 212 390 15 84 2_286 121 68t432 12t668 4,563'

All species 148_474 5_005 2_964 493 12_784 870 6_875 2_670 lt124 86 3t025 144 90_097 16_685 5t652'
SHORTROTATIONAGE OPTION

•SOFTWOODS:
Whitepine 4,595 31 627 379 427 13 38 99 0 0 63 0 2,511 396 11.

' Red pine . 4,444 175 1,900 0 208 0 82 25 0 0 0 0 1,302 752 0
Jackpine 7,205 4,387 229 0 137 0 189 0 0 0 15 0 2,219 29 0
Whi_tespruce 7,713 22 15 138 1,244 732 185 63 0 0 78 0 4,416 748 72
Blackspruce' 16,665 1,534 0 0 1,818 9 8,174 406 139 0 7 0 4,326 177 75
Balsam fir 19,335 29 24 96 6,305 81 344 157 35 0 353 23 8,820 2,297 771
Tamarack 1,748 •0 0 0 282 0 449 39 934 0 0 0 12 0 32
Northern
white-cedar 9,437 0 0 0 1,153 83 205 4,512 76 0 569 0 2,066 488 285
Othersoftwoods 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.j •Total 71_142 6_178 2_795 613 11_574 918 9_666 5_301 1_184 0 1_085 23 25_672 4t887' lt246
I HARDWOODS:White oak 98 0 0 0 0 0 0 0 0 0 0 0 63 35 0

Selectred oak 270 0 0 0 0 0 0 0 0 185 0 0 23 16 46
Otherred oak 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

. Hickory 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Yel1ow birch 168 0 0 0 0 0 0 24 0 0 72 0 10 38 24
Hard maple 461 , 0 0 0 29 '0 0 0 0 0 0 37 189 179 27
Softmaple 773 0 0 0 191 0 0 0 0 0 34 0 417 126 5
Ash 8,799 0 0 0 112 0 0 203 5 0 2,662 22 4,705 528 562
Balsam poplar 11,269 0 0 0 699 0 12 32 0 0 121 0 7,138 270 2,997

. .Paperbirch 25,711 478 0 46 1,917 182 199 376 28 0 251 24. 11,246 10,559 405
,. Bigtoothaspen. 995 0 0 0 0 0 6 0 0 0 0 0 969 14 6

Quakingaspen 66-,790 1,358 180 0 1,015 66 142 53 0 28 208 19 58,950 4,125 646
Basswood 427 0 0 0 8 0 0 0 0 0 28 0 250 100 41

•' Elm 1,827 0 0 0 0 0 0 7 0 0 502 19 1,032 69 198

I -Selecthardwoods 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

j Otherhardwoods 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Total 117_588 1_836 180 46 3_971 248 359 695 33 213 3_878 121 84_992 16t059 4_95.7 .
_" All species. 188_730 8_014 2t975 659 15_545 1_166 10_025 5_996 lt217 213 4_963 ' 144 110_664 201946 6t203..
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Table13.--Averageannualpredictedyieldsof growing-stockfrom selectedcuttingprescriptions
by speciesgroupand foresttype,NorthernPineUnit,Minnesota,1977-1986

(In thousandcubicfeet)

LONGROTATIONAGE OPTION
Northern Elm-ash-Maple-

Spec-ies Jack Red .White White Black Balsam Tama- white- Oak- cotton- bass- Paper Bals
9roup Total pine pine pine spruce spruce fir rack cedar hickory'wood wood Aspen birch popl
SOFTWOODS:
Whitepine 1,754 17 205 .403 63 0 0 0 1 21 0 0 700 327 I
Red pine 5,021 548 1,308 140 28 0 18 0 0 143 0 0 2,180 656
Jack pine 9,412 7,845 0 0 2 0 0 16 0 0 0 0 1,371 159 I
White spruce 1,224 15 0 0 80 0 44 0 9 6 0 0 797 147 12

•. Blackspruce 2,875 11 0 0 1 1,584 791 238 49 0 11 0 149 33
Balsamfir • 6,588 90 152 36 48 60 692 0 6 9 161 32 3,512 1,214 57
Tamarack 2,216 0 0 0 1 76 0 1,633 60 0 7 0 159 0 28
Northern
white-cedar 4,027 0 0 0 24 77 488 14 1,337 0 1,075 0 215 523 27
Other softwoods 0 0 0 0 0 0 0 0 0 0 0 0 0 0
"Total 33_117' 8t526' lt665 579 247 1_797 2_033 1_901 1_462 179 1_254 32 9t083 3,059 1_30

HARDWOODS:
White oak 2,515 5 0 0 3 0 0 0 0 553 0 39 1,730 145 4
Selectred oak 4,563' 26 0 0 0 0 0 0 0 1,197 0 6 2,891 432 I
Otherred oak 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hickory 16 0 0 0 0 0 0 0 0 0 0 0 0 16

- Yellowbirch 38 0 0 0 0 0 0 0 0 0 0 0 10 28
Hardmap]e 984 0 0 0 0 0 0 0 0 20 0 70 738 131 2

' Softmaple 758 0 0 0 0 0 15 0 0 46 126 14 487 70
•Ash 4,240 0 0 0 0 8 126 0 17 50 1,490 148 1,249 621 53
Balsampoplar 5,360 34 0 0 1 0 72 14 0 0 33 6 2,143 169 2,88.
Paperbirch 12,183 153 73 65 31 43 135 6 9 143 215 41 5,971 4,866 43,
Bigtoothaspen 3,567 69 44 0 0 0 0 0 0 64 57 0 3,215 104 1.
.Quakingaspen 33,478 230 37 0 24 0 120 6 0 257 9 0 31,353 650 79'.
Basswood - 2,156 4 0 0 0 0 0 0 0 133 72 28 1,523 343 51
Elm 2,396 9 0 0 0 11 11 0 0 42 453 41 1,228 379 22'.
Select hardwoods 28 0 0 0 0 0 0 0 0 0 0 0 28 0 q
Otherhardwoods 21 16 0 0 0 0 0 0 0 5 0 0 0 0 I

• Total 72_303 546 154 65 59 62 479 26 26 2_510 2_455 393 52_566 7_954 5_00_
AI1 species 105t420 9t072 1_819 644 306 I_859 2_512 1_927 1_488 2_689. 3_709 425 61_649 11_013 6,301

SHORTROTATIONAGE OPTION
SOFTWOODS:
Whitepine 2,383 17 332 408 63 0 0 0 1 128 0 0 961 448 2!

, Red pine 6,873 716 2,051 461 28 0 18 0 0 212 0 0 2,585 802 I
Jack pine 12,978 10,389 0 0 26 32 0 16 0 180 0 0 2,158 158 1!
Whitespruce 1,630 40 0 0 103 0 44 0 10 6 0 0 1,204 146 7
BIackspruce 4,222 65 0 0 11 2,641 895 262 57 0 11 0 247 33 l
Balsam fir 9,134 134 150 0 63 64 769 0 36 9 508 32 5,220 1,215 93,
Tamarack 2,584 0 0 0 10 193 0 1,729 87 9 7 0 269 0 281
Northern
white-cedar 5,527 0 0 0 24 190 494 83 2,322 0 1,399 0 215 523 271
Other softwoods 23 0 0 0 0 23 0 0 0 0 0 0 0 0 (

Total 45_354 11t361 2_533 869 328 3_143 2r220 2_090 2_513 544 1_925 32 12t859 3t325 1_61;
HARDWOODS:
Whiteoak 3,846 8 0 0 3 0 0 0 0 1,258 91 39 2,186 211 5(
Selectred oak 7,145 43 0 0 0 0 0 0 0 2,331 0 6 4,123 620 2_
Otherred oak 78 0 0 0 0 0 0 0 0 0 0 0 78 0 (
Hickory 16 0 0 0 0 0 0 0 0 0 0 0 0 16 (
Yellowbirch 38 0 0 0 0 0 0 0 0 0 .0 0 10 28 (
Hard maple 1,322 0 0 0 0 0 0 0 0 19 0 70 1,039 160 3z
Soft maple 1,065 0 0 0 0 0 15 0 0 71 126 14 746 93 (
Ash 5,204 0 0 0 0 8 143 0 69 89 1,895 148 1,772 621 45(.
Balsam poplar 6,338 40 0 0 12 0 76 14 4 6 33 6 2,862 189 3,09(

• Paperbirch 16,111 245 119 24 31 45 135 12 107 389 246 41 8,490 5,796 431
' Bigtoothaspen 4,926 103 81 0 0 0 0 0 0 104 57 0 4,393 174 14

Quakingaspen 50,784 324 31 0 24 0 120 6 18 581 129 0 47,655 949 94)
Basswood 3,230 4 0 0 0 0 16 0 0 222 176 28 2,219 491 74

, .Elm 3,095 9 0 0 0 11 11 0 6 64 738 41 1,552 390 273
Selecthardwoods 40 0 0 0 0 0 0 0 0 12 0 0 28 0 C
Otherhardwoods 35 16 0 0 0 0 0 0 0 5 0 0 14 0 0
Total 103t273 792 231 24 70 64 516 32 .204 5_151 3_491 393 77t167 9t738 5_40(]

All species 148t627.12_153 2_764 893 398 3_207 2t736 2_122 2t717 5_695 5t416 425 90t026 13_063 7_012
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Table 14.--Growing-stockremovalsfor 1976_-1/and averageannual
predictedyields from selectedcutting prescriptions

" for 1977-1986by species,northernMinnesota

_ (In thousandcubic feet)

1976 Predictedyields from selected
Growing- cutting prescriptions

Species stock Long rotation Short rotation
9roup removals age option age option

SOFTWOODS"
White pine 2,724 5,444 6,978
Red pine 4,025 9,404 11,317
Jack. pine 20,977 14,083 20,183
White spruce 4,153 8,099 9,343

•' Black spruce 13,733 15,924 20,887
Balsam fir ' 13,768 21,464 28,469
Tamarack 4,629 3,778 4,332

f _ Northernwhite-cedar 3,296 9,787 14,964
Other softwoods 0 0 23
Total " 67_305 87,983 116_496

HARDWOODS"
" White oak 605 2,616 3,944

Select red oak 2,101 4,686 7,415
" Other red oak 0 0 78

Hickory 5 16 16
Yellowbirch 11 140 206

• Hard maple 347 1,327 1,783
• Soft maple 346 1,337 1,838
Ash 1,539 11,360 14,003

Balsam poplar 2,499 15,493 17,607
. Paper birch 7,793 32,070 41,822

Bigtoothaspen 2,867 4,109 5,921
Quaking aspen 63,126 86,253 117,574
•Basswood 853 2,428 3,657
Elm 1,257 4,027 4,922
Select hardwoods 0 28 40
Other hardwoods 22 21 35
Noncommercialspecies 0 0 0
Total 83_371 165_911 220_861 .

AlI species 150_676 253_894 337_357

-1/1976Growing-stockremovalsare trend removalsfor the period
1962 to 1976.

Li .
.I
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Table 15.--Growing-stockremovalsfor 1976_-1/and averageannual
predictedyields from selectedcuttingprescriptions
for 1977-1986by species,Aspen-BirchUnit, Minnesota

(In thousand cubic feet)

1976 Predictedyields from selected
Growing- cuttin9 prescriptions

Species stock Long rotation Short rotation
group . removals age option aqe option

SOFTWOODS"
White pine 1,711 3,690 4,595..

Red pine 1,485 4,383 4,444
Jack pine 10,718 4,671 7,205
White spruce 2,888 6,875 7,713
Black spruce 10,275 13,049 16,665
Balsamfir 7,728 14,876 19,335

o Tamarack 2,503 1,562 1,748
Northernwhite-cedar 1,495 5,760 9,437
Other softwoods 0 0 0

Total 38_803 54_866 71,142
HARDWOODS"
White oak 10 101 98
Select red oak 113 123 270
Other red oak 0 0 0
Hickory 0 0 0
Yellowbirch 3 102 168

Hard maple 28 343 461
Soft maple 77 579 773
Ash 302 7,120 8,799

• Balsam poplar 1,044 10,133 11,269
Paper birch 3,253 19,887 25,711
Bigtoothaspen 665 542 995

. Quaking aspen 32,686 52,775 66,790
Basswood 48 272 427
Elm 207 1,631 1,827
Select hardwoods 0 0 0
Other hardwoods 9 0 0
NoncommercialspecieS 0 0 0
Total 38,445 93_608 117,588

All species 77_248 148,474 188,730 L

1-/1976Growing-stockremovalsare trend removalsfor the period
1962 to 1976.
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Table 16.--Growing-stockremovalsfor 1976_-1/and averageannual
predictedyields for selectedcuttingprescriptions

" for 1977-1986by species,NorthernPine Unit, Minnesota

(In thousandcubic feet)

1976 Predictedyields from selected
Growing- cutting prescriptions

Species stock Long rotation Short rotation
9roup removals age option . age option

SOFTWOODS"
White pine 1,013 1,754 2,383
Red pine 2,540 5,021 6,873
Jack pine 10,259 9,412 12,978
White spruce 1,265 1,224 1,630
Black spruce . 3,458 2,875 4,222

I Balsam fir 6,040 6,588 9,134
Tamarack 2,126 2,216 2,584
Northern'white-cedar 1,801 4,027 5,527
Other softwoods 0 0 23

TotaI 28,502 33,117 45,354
HARDWOODS-
White oak 595 2,515 3,846
Selectred oak 1,988 4,563 7,145
Other red oak 0 0 78
Hickory 5 16 16
Yellowbirch 8 38 38
Hard maple 319 984 1,322
Soft maple 269 758 1,065
Ash 1,237 4,240 5,204

. Balsam poplar 1,455 5,360 6,338
Paper birch 4,540 12,183 16,111
Bigtooth aspen 2,202 3,567 4,926
Quaking aspen 30,440 33,478 50,784
Basswood 805 2,156 3,230
Elm 1,050 2,396 3,095
Select hardwoods 0 28 40
Other hardwoods 13 21 35
Noncommercialspecies 0 0 0
Total 44,926 72,303 103,273

AlI species 73,428 105,420 148,627

1-/1976Growing-stockremovalsare trend removalsfor the period
1962 to 1976.
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ITable 18.--Averageannualmanagedharvestgrowing-stockvolume from harvestedplotsby foresttype,
site indexclass,and stand-ageclass,Aspen-BirchUnit, Minnesota,1977-1986

" (In thousandcubic feet)

- HIGH ROTATIONAGE OPTION

Site Stand-ageclass (years)
Forest index less than more than
t_,pe class Total 41 41-50 51-60 61-70 71-80 81-90 91-100101-120121-140 140

Jack pine 0-60 4,438 0 0 0 168 145 1,961 1,987 '177 0 0
61+ 567 0 0 409 158 0 0 0 0 0 0

Red pine 0-55 1,214 0 0 0 0 0 893 205 116 0 0
56.+ 1,750 0 0 1,050 374 0 326 0 0 0 0

White pine 0-55 472 0 0 0 0 0 0 357 115 0 0
56+ 21 0 0 0 0 0 0 21 0 0 0

i white spruce All 870 0 0 0 174 120 141 327 108 0 0
J Black spruce _ 0-40 3,509 0 0 0 0 0 0 1,921 690 898 0
I 41+ 3,366 0 0 0 0 1,105 1,350 911 0 0 0
I. Bal.samfir All 12,784 0 0 4,149 4,918 1,805 800 935 177 0 0

I Tamarack 0-40 488 0 0 0 0 0 0 0 220 221 47
41+ 636 0 0 0 224 165 0 0 128 119 0

Northern
I white-cedar All 2,670 0 0 0 0 0 0 0 0 2,670 0

Oak '0-55 23 0 23 0 0 0 0 0 0 0 0
- 56+ 63 0 0 63 0 0 0 0 0 0 0

Elm-ash-cottonwood0-55 2,288 0 0 0 0 0 0 623 919 746 0
56+ 737 0 0 0 0 0 331 0 0 406 0

Maple-basswood AlI 144 0 0 0 0 0 0 0 73 71 0
Aspen " 0-65 53,220 0 0 22,096 19,840 7,800 2,952 442 90 0 0

66+ 36,877 0 0 19,379 9,947 3,979 2,865 707 0 0 0
Paper birch 0-65 13,707 0 0 0 3,331 5,950 3,907 348 171 0 0

66+ 2,978 0 0 253 779 1,594 0 352 0 0 0
Balsam'poplar 0-65 3,088 0 0 585 1,081 782 469 171 0 0 0

• 66+ 2_564 0 0 555 1_037 741 231 0 0 0 . 0
All types 148,474 0 23 48_539 42_031 24_186 16_226 9_307 2_984 5_131 47

LOW ROTATIONAGE OPTION
. Jack pine All 8,014 0 0 0 3,744 145 1,961 1,987 177 0 0

Red .pine All 2,975 0 0 0 0 0 2,654 205 116 0 0
Whfte pine AlI 659 0 0 0 0 0 0 544 115 0 0
White spruce All 1,166 0 0 296 174 120 141 327 108 0 0
Black spruce All 10,025 0 0 0 0 625 2,877 4,935 690 898 0
Balsamfir All 15,545 0 0 6,910 4,918 1,805 800 935 177 0 0
Tamarack All 1,217 0 0 0 0 0 34 66 731 339 47
Northern
.white-cedar All 5,996 0 0 0 0 0 0 71 2,212 3,713 0

Oak All 213 0 0 213 0 0 0 0 0 0 0
Elm-ash-cottonwoodAll 4,963 0 0 0 0 0 1,071 1,812 919 1,161 0
Maple-basswood AlI 144 0 0 0 0 0 0 0 73 71 0
Aspen All 110,664 0 0 61,701 30,134 11,779 5,817 1,143 90 0 0
Paper birch All 20,946 0 0 2,953 5,666 7,549 3,907 700 171 0 0
.Balsampoplar All 6_203 0 0 1_674 2_124 1_529 705 171 0 0 0
All t_,pes 188r730 0 0 73_747 46r760 23_552 19_967 12_896 5_579 6_182 47



Table19.--Averageannualmanagedharvestgrowing-stockvolumefrom harvestedplotsby foresttype,
site indexclass,and stand-ageclass,NorthernPine Unit, Minnesota,1977-1986

" (In thousandcubic feet)
. .

HIGH ROTATIONAGE OPTION

Site Stand-ageclass (years1
Forest index less than more tha
type class Total 41 41-50 51-60 61-70 71-80 81-90 91-100101-120121-140 140

Jack pine 0-60 ' 4,494 0 0 988 2,577 796 0 133 0 0 0
61+ .. 4,578 0 0 2,993 1,585 0 0 0 0 0 0

Red pine 0-55 408 0 0 0 0 0 0 237 171 0 0..

56+ 1,411 0 0 0 0 0 0 1,411 0 0 0
White pine 0-55 270 0 0 0 0 0 0 0 270 0 0

56+ 374 0 0 0 0 0 0 374 0 0 0
_lhite spruce AlI 306 0 0 0 153 0 153 0 0 0 0
Black spruce 0-40 ..1,271 0 0 0 0 0 779 261 93 138 0

41+ . 588 0 0 0 206 48 253 0 81 0 0
Balsam fir A!l 2,512 0 0 0 824 1,429 188 0 71 0 0
Tamarack 0-40 640 0 0 0 0 0 0 0 0 640 0

41+ 1,287 0 0 0 0 0 0 104 842 341 0
Northern

white-cedar AlI 1,488 0 0 0 0 0 0 0 0 1,231 257
Oak 0-55 1,190 0 0 0 0 0 84 790 316 0 0

56+ 1,499 0 0 0 594 431 156 0 318 0 0
Elm-ash-cottonwood0-55 2,742 0 0 0 0 0 0 970 1,214 558 0

. " 56+ " 967 0 0 0 0 0 0 236 526 205 0
Maple-basswood ALL 425 0 0 0 0 0 0 221 4 200 0
AsI_en 0-65 23,538 0 0 9,160 9,557 3,569 845 205 64 138 0

- 66+ 38,111 0 0 22,718 10,078 2,452 1,834 834 195 0 0
' Paper birch 0-65 8,447 0 0 0 4,224 1,949 1,431 307 536 0 0

• 66+ 2,566 0 0 0 1,767 202 268 329 0 0 0
Balsampoplar 0-65 3,968 0 117 1,680 1,284 887 0 0 0 0 0

, 66+ 2,340 0 0 839 1,073 110 318 0 0 0 0
All types 105,420 0 117 38,378 33_922 11,873 6,309 6,412 4_701 3,451 257

LOW ROTATIONAGE OPTION
. Jack pine All 12,153 0 0 7,062 4,162 796 0 133 0 0 0

Red pine All 2,764 0 0 0 0 0 0 2,593 171 0 0
White pine AIl 893 0 0 0 0 0 0 0 893 0 0
White spruce AlI 398 0 0 0 245 0 153 0 0 0 0
Black spruce All 3,207 0 0 0 490 533 1,610 261 175 138 0
Balsam fir All 2,736 0 0 0 1,048 1,429 188 0 71 0 0
Tamarack All 2,122 0 0 0 0 0 0 0 o 979 1,143 0
Northern

white-cedar All 2,717 0 0 0 0 0 0 0 257 2,203 257
Oak All 5,695 0 0 0 1,391 2,368 509 790 637 0 0
Elm-ash-cottonwoodAll 5,416 0 0 0 0 0 968" 1,941 1,742 765 0
Maple-basswood AlI 425 0 0 0 0 0 0 221 4 200 0
Aspen All 90,026 0 2,726 57,488 19,635 6,055 2,686 1,039 259 138 0
Paper birch All 13,063 0 0 1,513 6,520 2,153 1,704 637 536 0 0
Balsam poplar All 7_012 0 188 3_151 2,357 998 318 0 0 0 0
All t#,pes 148_627 0 2_914 69,214 35,848 14'_332 8,136 7,615 5_724 4,587 257
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APPENDIX

Specifying Cutting Prescriptions Commercial forest land.--Forest land that is
producing or is capable of producing crops of indus-

The level of yield from cutting prescriptions varies trial wood and that is not withdrawn from timber
according to the criteria specified. Two prescriptions utilization by statute or adiministrative regulation.
are Considered here. 3 The long rotation age option This includes areas suitable for management to grow
uses harvest _criteria established jointly by repre- crops of industrial wood generally of a site quality
sentatives from Minnesota forest industries and the capable of producing in excess of 20 cubic feet per acre

Minnesota Department of Natural Resources (table of annual growth. This includes both inaccessible and
1).Harvest criteria for this option are based on forest inoperable areas.
type, age, and site index.

, ' The short rotation age option is based on current Tree class

stand conditions, and sets the rotation age for a spe- Growing-stock trees.--All live trees of commer-
i cies at the age of maximum total Volume yield. Forest cial species except rough and rotten trees:

type and age are the stand characteristics considered
in this option. Age of maximum total volume yield is Sawtimber trees.--Growing-stock trees of com-
calculated for each forest type by (1) determining the mercial species containing at least a 12-foot saw log

or two noncontiguous saw logs, each 8 feet or longer.number of rotation acres in each age class per
year--this is equal to the area in the forest type At least 33 percent of the gross volume of the tree
divided by the midpoint of the age class; (2) calculat- must be sound wood. Softwoods must be at least 9.0

' ing the growing-stock volume per acre of commercial inches d.b.h, and hardwoods at least 11.0 inches.

forest land for each age class--this is equal to the Poletimber trees.--Growing-stock trees of corn-
growing-stock volume in the age class divided by the mercial species at least 5.0 inches d.b.h, but smaller
commercial forest area in the age class; (3) than sawtimber size, and of good form and vigor.

•determining the yield of an age class--this is equal to
the rotation acres in the age class multiplied by the Rotten trees.--Live trees (any size) of commer-
growing-stock volume per acre of commercial forest cial species that do not contain a merchantable 12-
in the age class. The rotation age is selected from the foot saw log or two noncontiguous 8-foot or longer saw
age class where total volume yield is highest, logs, now or prospectively, because of rot (that is,

when more than 50 percent of the cull volume of the

Definition of Terms tree is rotten).
"Rough trees.--Live trees that do not contain at

Land-use classes least one merchantable 12-foot saw log or two non-

Forest land.--Land at least 16.7 percent stocked contiguous 8-foot or longer saw logs, now or prospec-
by forest tl;ees of any size, or formerly having such tively, because of roughness and poor form, as well as
tree cover, and not currently developed for nonforest all live noncommercial species.
use, Includes afforested areas. The minimum forest
area ,classified was 1 acre. Roadside, streamside, and Short-log (rough trees).--Sawtimber sized trees
shelterbelt strips of timber must have a crown width of commercial species that contain at least one mer-
of at least 120 feet to qualify as forest land. Unim- chantable 8- to l 1-foot saw log but not a 12-foot saw
proved roads and trails, streams, and clearings in log.
forest areas Wereclassed as forest if less than 120 feet
wide. Other classifications

Site index.--An expression of forest site quality
3The Minnesota Department of Natural Resources based on the height of a free-growing dominant or

has made an estimate of yield under a third set of codominant tree of a representative species in the
cutting prescriptions, forest type at age 50.
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Stand-age.--Age of the main stand. Main stand Elm-ash-cottonwood.--Forests in which
refers to trees of the dominant forest type and stand- ash, cottonwood and red maple, singly or in corn
size class, tion, comprise a plurality of the stocking. (Con

associates include basswood and balsam popl_

Forest types Maple-basswood.--Forests in which sugal
A classification of forest land based upon the spe- pie, basswood, yellow birch, American elm, an,

cies forming a plurality of live-tree stocking. Major maple, singly or in combination, comprise a plul
forest types in Minnesota are: of the stocking. (Common associates include

Jack pine.--Forests in which jack pine comprises pine and elm.)
a plurality of the stocking. (Common associates in- Aspen.--Forests in which quaking aspen or
clude eastern white pine, red pine, aspen, birch, and tooth aspen, singly or in combination, compr
maple.) plurality of the stocking. (Common associate

Red pine.--Forests in which red pine comprises a clude balsam poplar, balsam fir, and paper bil
plurality of the stocking. (Common associates in- Paper birch.--Forests in which paper birch
clude eastern white pine, jack pine, aspen, birch, and prises a plurality of the stocking. (Common as
maple.) ates include maple, aspen, and balsam fir.)

White pine.--Forests in which eastern white pine Balsam poplar.--Forests in which balsamp(
comprises a plurality of the stocking. (Common asso- comprises a plurality of the stocking. (Common _
ciates include red pine, jack pine, aspen, birch, and ciates include aspen, elm, and ash.)
maple.)• -

Timber removals
White spruce.--Forests in which white spruce

and balsam fir comprise a plurality of the stocking, Timber removals from growing stock.-
with white spruce more common. (Common associ- volume of sound wood in growing-stock tree,,
ates include aspen, maple, birch, northern white- moved annually for forest products (incluc
cedar, tamarack.) roundwood products and logging residues) anc

Black spruce.--Forests in which swamp conifers other removals. Roundwood products are logs, bor other round sections cut and used from trees, l

comprise a plurality of the stocking with black spruce ging residues are the unused portions of cut treesmost common. (Common associates include tama-
rack and northern white-cedar.) unused trees killed by logging. Other removals

growing-stock trees removed but not utilized
Balsam fir.--Forests in .which balsam fir and products, or trees left standing but "removed" t

white spruce comprise a plurality of stocking, with the commercial forest land classification by land
balsam fir more common. (Common associates in- change--examplesare removals from cultural op
clude aspen, maple, birch, northern white-cedar, and tions such as timber stand improvement work, 1
tamarack.) clearing, and changes in land use.

Tamarack.--Forests in which swamp conifers
comprise a plurality of the stocking, with tamarack
most common. (Common associatesincludeblack
spruceand northernwhite-cedar.)

• ,

Northern white-cedar.--Forests in which Metric Equivalents of Units
swamp conifers comprise a plurality of the stocking, Used in this Report
with northern white-cedar most common. (Common
associates include tamarack and black spruce.) 1 acre=4,046.86 square meters or 0.405 hectar,

Oak.--Forests in which northern red oak, white 1,000 acres=405 hectares.
oak, or bur oak, singly or in combination, comprise a 1,000 board feet (International 1/4-inch rule)= 3
plurality of the stocking. (Common associates in- cubic meters.
clude elm, maple, and aspen.) 1 cubic foot=0.0283 cubic meter.
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Principal Tree Species Groups Softmaples:
in Northern Minnesota 4 Red maple ...................... Acer rubrum

" Silver maple .............. Acer saccharinum

Eastern white pine .............. Pinus strobus Ashes:

Red pine ......................... Pinus resinosa White ash ................ Fraxinus americana

Jack pine .................... Pinus banksiana Black ash .................... Fraxinus nigra

White spruce . ..................... Picea glauca Green ash ............ Fraxinus pennsylvanica

Black spruce .................... Picea mariana Balsam poplar ............. Populus balsarnifera
Balsam. fir • Abies balsamea Paper birch .................. Betula papyrifera

Tamarack ........................ Larix laricina Aspens:

Northern white-cedar ...... Thuja occidentalis Bigtooth aspen ........ Populus grandidentata
Other softwoods: Quaking aspen .......... Populus tremuloides

Eastern redcedar ........ Juniperus virginiana Basswood ...................... Tilia americana

Scotch pine .................. Pinus sylvestris Elms:
White "oaks: Amercian elm .............. Ulmus americana

White oak ...................... Quercus alba Slippery elm .................... Ulmus rubra

Bur oak ................ Quercus macrocarpa Rock elm .................... Ulrnus thomasii
Select red oak: Select hardwoods:

Northern red oak .............. Quercus rubra Butternut .................... Juglans cinerea

Other red oaks: Black cherry ................ Prunus serotina

Northern pin oak ........ Quercus ellipsoidalis Other hardwoods:
• Boxelder ...................... Acer negundoHickories:

Butternut hickory .......... Carya cordiformis Eastern cottonwood ........ Populus deltoides

' Yellow birch .............. Betula alleghaniensis Black willow .................... Salix nigra

Hard maples:

Sugar maple . ............... Acer saccharum

I

4The common and scientific names are based on:

Little, Elbert L., Jr. 1979. Check List of United States

Trees (Native and Naturalized). U.S. Department of

Agriculture, Agricultural Handbook 541,375 p.
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