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Minnesota
Forest

Executive Summary Somer?

The Minnesota Forest Resouréasuncil was established in 1995 by the Minnesota Legislature to
provide advice to public and private organizations on forest sustainability issues through the
Sustainable Forest Resources Act (SFRA). This legislation provided authorization for establishing
regional landscape committees to foster landstaged forest resource planning and
coordination. These regional committees provide an opportunity to involve private citizens,
forestry professionals and members of various interest groups in develogimg@ementing
landscapdevel plans thapromote forest sustainability.

TheSFRA defines landscagevel planning agé | oterm or broad based efforts that may require
extensive analysis or planning over large areas that may involve or require exteatsd@ation
across al | Itohasgesthe segionpl sominittees to: 1) include representative interests,

2) serve as a forum to discuss issues, 3) identify and implement an open and public process
whereby landscaplevel strategic planning can oc¢d)) identify sustainable forest resource goals

for the landscape and strategies to achieve those goals, and 5) provide a regional perspective on
forest sustainability to the council.

From 1998 to 2005, landscape plans were prepared for each of theestedaiegions in the state
following the general planning process of:

1 Prepare an assessment of current conditions and trends in the landscape;

1 Determine vision, goals, and issues that address existing and potential conditions considered

desirable for the region;

Develop strategies for implementing the vision, goals and/or resolve issues in the region;

Encourage voluntary implementation of theattgies by coordination between landowners;

and

1 Conduct an evaluation to determine how well the strategies accomplish the vision and goals
and resolve issues.

il
T

The purpose of the first part in the general planning pracesaducting a landscape assessment

T is to provide a common understanding of ecological and socioeconomic conditions in order to
further planning and coordination among multiple landowners and interesssasdessment
provides a scientific base fgoalsetting and collaborativéecisionmaking in the landscape plan
development process

This Conditions and Trends Report gives as accurate a picture of theutaly East Central
Minnesota Landscap8&énton, Chisagdsanti, Kanabec, Mille La¢®ine, Sherburne, and Wright
counties, in addion to the eastern half dflorrison County) as possible given the limitations of
available information and resources. It also points to areas where more specific assessments are
needed to resolve the primary issue of sustainability in the landscapemeestwell as points

out gaps where more information is needEis report is a starting point for addressing forest
sustainability in nortkcentral Minnesota, not the end result.

To guide the regional forest resource committees as they carry out lantésedgdanning and
coordination, the Council established four broad goals that describe overarching strategies for
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sustaining forests. The MFRC used the Generic Environmentalctngiatement on Timber
Harvesting and Forest Management in Minnesotd the SFRAO develop these goals. This
updatectEast CentraConditions and Trends report is structured around these four goals. The goals
are stated below with the findings, recommeimaies, and additional data needs concerning that
goal

Note to ReaderAdditional regional dacan be f ound i nCentraldandsepeor t ,
Demographic Data Rep@tMFRCEastCentral Planning Committee, 201

Goal 1: Forestland Cover.Landareacver ed by forests within a re
same or larger.

Key Findings

1 Forest cover isspatially variable. Forests are the largest land cover in the northeast quarter
of the landscape, but steadily decrease towards the south and westagfeuture and
grasslands predominant.

1 Historic loss of forests.The region has losiver 1 millionacres of upland forests andarly
228000 acres of lowland vegetation (including lowland forests) to land development,
agriculture,and grasslandince European settlement.

1 Changing land use Agriculture land cover estimates decreased from 35.4% to 22.1% of the
landscape between 1992 and 2@ter the same period developed land increased from 1.1%
to 6.3% and grassland from 15% to 21.6%.

1 Forest cover is increasingThere was an estimat28.7% net increasaf forest landbetween
1977 and 20d estimates.

Goal 2: Land Ownership.Forestswithina e gi ondés | andscape will be i
serving both public and private interests.

Key Findings

1 Large amounts of private land.Approximately 88% of the total land and 75% of the forest
land is publicly owned. The ratio of public to privdéad in the East Central Landscape is
significantly smaller than the statewide estimate.

1 Reserved forest landsTimber harvest is prohibited by statute or administrative regulation on
approximatelyb.6% of theEastCentral forestands.Most of the resenakland is found in Pine
County

1 Uneven distribution of family forest lands. Nearly half of all family forest landowners in
the region have properties less ti@macres, yet about 88of owners have properties greater
than 100 acres and account ##.8% of the total area of familforest landin EastCentral
Minnesota.

1 New and young forest landownersCompared to the rest of Minnesota, family forest
landowners aréave owned their properties for a shorter period of iim&ost less than 10
yearsi and they are younger. An estimated 55.6% of forest land owners in the East Central
Landscape are less than 55 years old and 43.4% are less than 45 years old.

1 Important Forest Resource Areas.7.9% of Important Forest Resource Areas in Heest
Central regionare coveed by Forest Stewardship Plans, which is somewhat greater than
statewide coverage of 4.9%.
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1 Rising forest land values The average peacre sale price drest landin the region has
increased byoveBt i mes since.the early 19906s

1 Moderately increasing property taxes from Managed Forest. and. Propertytax dollars
from Managed Forestdndincreased by 25% between 2012 and 2016

Goal 3: Healthy Forests. Within forested landscapes, healthy, resilient, and functioning
ecosystems will benaintained within appropriate mixes of forest cover types and age classes to
promote timber production, biological diversity, and viable forest dependent fish and wildlife
habitats.

Key Findings

1 Forest composition and age has changed since European setit. Available data
indicates species composition and age structure has changed significantly since the mid to late
1800sIn general, in theart of the landscape that intersects withvhestern Superior Uplands
ECS Sectiorthere is an increase in aspen and a decrease in tamafiaetethe Minnesota
and NE lowa MoraindECS Section intersections with the East Central Landgsbape is an
increase in red oak and a decrease in bur oak.

1 Climate change vulnerability. Regional Wet Forest, Forested Rich Peatland, and Acid
Peatland Native Plant Community Systems are expected to be most vulnerable to climate
change.

1 Recent forest composition changeSince 1977 the aspdarch forest type has been reduced
by nearly 57,000 acrdfrom 46% to 31% of the forest landihd the oak/hickory group grew
by 224,000 acregrom 19% to 32% of the forest land)

1 Aging forests. Since 1977 the 460 age class irtast Central Forests has significantly
declined, and large relative gains were obsethied1+ age classes.

1 Regional forests serve as a large biomass and carbon reseilizastCentral Landscagerest
lands have an estimated total biomass@&6million short tons obiomass and sequester over
119.7million short tons of carbon.

1 Increasingtimber mortality . The total mortality of growing stock trees has risen from 0.9%
of total growing stock volume in 1977 to 1.5% in 2016. Mortality rates rose faster among
individual species such as American elm and jack pine.

1 Changing silvicultural practices. Survey results suggest clearcutting remains common but is
less commonly used in 2008 than previous years, whereas other practices such as thinning and
patch clearcut are becoming more common.

1 High plant species richness.1,447plart species are found itne EastCentral Landscape,

86% of which are native.

1 Moderately healthy bird populations. 6% of Mi nnesot ads b6edi ng
of the st at e dreedihgdirds actur iratiseEdsenirad Ltardsicapb.

1 Increasing threat of invasive pecies.Invasive species pose a significant threaEtst
Central forests, including the emerald ash borer.

1 At-risk water resources.Health scores of atersheds Eastentral Landscapgary from
moderate to high. The more heavily forested watersheds in the north generally scored higher
than the more agricultural and developed watersheds in the south.

Goal 4: Economic and Social Valuess-or est s within a regionds | anc
range of products, services, and values, including timber products, wildlife and tourism, which are
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major contributors to economic stability, environmental quality, social satisfaction, and
community weltbeing.

Key Findings

T

Small forest products sectorForest products are a relativelyimmportant regional employer.

In 2008 brest products manufacturing and related sectors directly sed@ortestimated
3,455jobs within theEastCentral Landscap€&urrent employment in the forest products sector
is likely less as a result of the closure of the Verso Paper Sartell Mill in 2012.

The East Central Landscape contributes modestly to thetatewide timber harvest.In
2014 East Central forests contributed about 5.6% of the statewide pulpwood harvest and 6.7%
of the statewide sawlog harvest.

Local forest products demand.Large mills in the EastCentral Landscape, and those with
procurement areas within timene county ara report consumption of over Idillion cords
annually (approximately 46 of statewide total harvest).

Healthy tourism sector. Tourism is a substantial componeifttioe regional economy with
$685million in gross sales and providing jobs for over 13,000 people.

Developed roadway networkTheEastCentral Landscape roadway netwaskearly 4,200
miles in length and includésterstates 35 and 94, audition toUS, state, andounty highways
systems.
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Minnesota
Forest

Setting o

The Minnesota Forest Resources Council defineg#se Centralandscape as the following
ninecounty areaBenton, Chisago, Isanti, Kanabec, Mille Lacs, eastern half of Morrison, Pine,
Sherburne, and Wright.

MFRC Landscape Regions

SourceMinnesota Forest Resources Council
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Forest

Goal 17 Forest Land Cover Cosouraes

MFRC Go a | 1: Land area covered by forests withi
larger.

The MFRCEastCentral Landscape contaiBgnton, Chisago, Isanti, Kanabec, Mille Lacs, Pine,
Sherburne, and Wright countias, addition to theeastern half of Morriso@€ounty. These nine
countiescover approximately3.7 million acres, of whichnearly 1.3 million acres(34.8%) are
forested The data in this section shows the exterfoodst land across the region at present and
in recent decades.

1.1. Land Cover Data Surces

Presettlement Vegetation of Minnesatabased on Francis J. Marschner's original analysis done
in the 19306s of 19th century of Public Land
format which has been subsequently captured in digital format

1990 Census Land Use and Covetegates six different source data sets to provide a simplified
8-category view of Minnesota's land use / cover in 30 meter grid cells.

1992 GAP Analysis Projectreated land cover datasets as part of its mission to identify habitats
that need further protgon. This dataset is based on similar satellite imagery th&tienal Land
CoverDatabasehowever it provides a more detailed classification system than the NLCD and
places special emphasis on natural plant communities.

2001, 2006 and 2011National Land Cover Database (NLCD)s a l6class land cover
classification scheme that has been applied consistently across the conterminous United States at
a spatial resolution of 30 meteMLCD is based primarily on Landsat satellite data and a variety

of suppating information

Forest Inventory Analysis (FIA)s the systematic collection of data and forest information by the

U.S. Forest Service for assessment or analysis to assess America's forests. This continuous forest
censugeports on status aritcends in forest area and location; in the species, size, and health of
trees; in total tree growth, mortality, and removals by harvest; in wood production and utilization
rates by various products; and in forest land ownerdiis data is not meant tehbepresented
spatially.

1.2. Spatial Forest Land Cover Analysis(Presettiement, GAP, & NLCD)

Tablel.1 provides an inventory of land cover fiore time periods: Presettlemefatpproximately

150 years agp)992, 20012006 and 2011Figurel.1 andFigurel.2illustrate land cover patterns
across thé&astCentral lLandscaprior to European settlement amd2011.As portrayed on
2011figure, theEastCentralcontinues to benoderatelyfforested in th@orth central and northeast
portion of the landscape, but the remainder has largely been converted to agriculture and
developmentin 2011 more tharD50,000acres of thécastCentralLandscape werestimatedo

be uplandorest land Table1.1).
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It is important to consider sampling scale when comparing modern data sets with presettlement
land cover and use caution when drawing conclusions from direct comparisons. With that caveat,
estimateduplandforest landarea decreased B2.%%6 (2.01to 0.95 million acres)andlowland
vegetation (includes forested lowlands, shrub lowlands, and emergent herbaceous wetlands)
decreasetly 26.%% (864to 636thousandacres)rom presettlement to 201This continuesover

recent years witlestimatedupland forest aa decreasing h. 7% from 20® to 2011(967to 950
thousandacres) and lowland vegetatidecreasindpy 1.1% (644to 636thousandacres)

Due to challenges in differentiating forested lowlands, shrub lowlands, and emergent herbaceous
wetlands usingemote sensingt is difficult to assess the true extent of lowland forests in the,2001
2006 and 201INational Land Cover Database (NLCD) data sets

In 1992, develped lands covered nearly 42,08€es 0 1.1% of the regionin 2011 developed
land estmatesincreased bypproximately 191,008cres to an areaf over233,000acres 6.3%)
of the region.The average annual consumption of rural lands ieteldped lands from 1992 to
2011wasover 10,00Cacres per year

Agricultural landestimats in contrast have decreased frb@ million acres 85.4%) in 1992 to
about 811,000 acres (220} in 2011

Upland gasslandswhich include pasture/hay land coversaveseen anoderatencreaserom
presettlementl(7.6% of total) to2011estimateg21.6% of total). Despite this generahcreasing
trend, upland grasslams$timates havieeenslowly butsteadilydecreasindgrom its peak cover of
nearly 804,00@cres in2001to less than 796,008cres in 2011

MFRCi 2nd Generation EC Landscape Plan 1-2 Conditions & Trends Report
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Table 1.1. Land cover change in theeast Central Landscape, Presettlement to 2011

Marschner's Presettlement (1895)

GAP Land Cover (1992)

Change 1895| Change 1895
Comparative Class ( AAéf:S) ;/‘(’) gl NA NA : :éf:s) ;/"Ot"afl t0 1992 t0 1992
(Acres) (% Cover)
Upland Forest 2,011,151] 54.6 -- -- 917,619| 24.9 -1,093,532 -29.7
Upland Shrub 41,148 1.1 -- -- 27,402 0.7 -13,746 -0.4
Upland Grass 648,940/ 17.6 -- -- 566,177 15.4 -82,764 -2.2
Lowland Vegetation 864,174) 23.5 -- -- 623,933 17.0 -240,241 -6.5
Agriculture 0 0.0 -- -- 1,302,602 35.4 1,302,602 35.4
Open Water 115,325] 3.1 -- -- 179,395 4.9 64,070 1.7
Barren 0 0.0 -- -- 21,909 0.6 21,909 0.6
Developed 0 0.0 -- -- 41,780 1.1 41,780 1.1
Unclassified 3 0.0 -- -- 5 0.0 2 0.0
Total East Central Region | 3,680,742 100.0 -- -- 3,680,821 100.0
NLCD (2001) NLCD (2006)
Change 1992| Change 1992 Change2001 | Change2001
Comparative Class (AA(:re:s) ;/‘(’) gl to 2001 to 2001 ( :éf:s) ;/"Ot‘faﬁ to 2006 to 2006
(Acres) (% Cover) (Acres) (% Cover)
Upland Forest 976,235 26.5 58,616 1.6 967,238| 26.3 -8,997 -0.2
Upland Shrub 54,448, 1.5 27,047 0.7 55,066/ 1.5 617 0.0
Upland Grass 803,997| 21.8 237,820 6.5 798,578 21.7 -5,419 -0.1
LowlandVegetation 638,139| 17.3 14,206 0.4 644,098 17.5 5,958 0.2
Agriculture 835,376| 22.7 -467,226 -12.7 828,643| 22.5 -6,733 -0.2
Open Water 174,336| 4.7 -5,059 -0.1 176,346 4.8 2,010 0.1
Barren 424 0.0 -21,484 -0.6 461 0.0 37 0.0
Developed 197,881 5.4 156,101 4.2 210,408 5.7 12,527 0.3
Unclassified 0 0.0 -5 0.0 0 0.0 0 0.0
Total East Central Region | 3,680,836/ 100.0 3,680,836 100.0
MFRCi 2nd Generation EC Landscape Plan 1-3 Condtions & Trends Report
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Table 1.1. Continued.

NLCD (2011)

_ Area % of Change 2006/ Change 2006

Comparative Class (Acres) | Total to 2011 to 2011
(Acres) (% Cover)

Upland Forest 950,732| 25.8 -16,506 -0.4
Upland Shrub 62,728 1.7 7,663 0.2
Upland Grass 795,593 21.6 -2,984 -0.1
Lowland Vegetation 636,378| 17.3 -7,720 -0.2
Agriculture 811,715 22.1 -16,928 -0.5
Open Water 188,730 51 12,384 0.3
Barren 1,617 0.0 1,156 0.0
Developed 233,342 6.3 22,935 0.6
Unclassified 0 0.0 0 0.0
Total East Central Region | 3,680,836/ 100.0

Source: MN Geospatial Commons, MtResolution Land Characteristics Consortium.
Note: Some changes in areas of cover types from one dataset to another may be due to catgasdior classification methodologies used in creation of
each dataset. However, the NLCD 2001, 2006, and 2011 datasets are directly comparable
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Figure 1.1. Presettlement land cover in thé&eastCentralLandscape from Mar sch
Map.
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Figure 1.2. East Central landscape land over, NLCD 2011

Minnesota
Forest

Resources
Council

St. Croix
Moraine

St. Paul
Baldwin
Plains

NLCD 2011 - Reclassified

- Upland Forest - Open Water

- Upland Shrub Barren
Upland Grass - Developed
[ Lowland Vegetation
Agriculture

SourceMN Geospatial Commons.

MFRCi 2ndGeneration EC Landscape Plan 1-6 Condtions & Trends Report



Working Draft

1.3. The Extent of Forest Land in Recent Becades

According to United States Forest Service (USFS) Forest Inventory and Analysis (FIA) estimates,

between 1977 ah2016 the MFRCEastCentral Landscap@creasedn forested acreage tmyer
283000acregqTablel.2). As of 203, there was ovet.27million acres oforest landn the East
Central Landscape wthicis approximately36.3% of the otal terrestrial acreage in tlmegion

(Tablel1.3).

According to 206 USFS FIA estimated’ine County contains 438 of the East Central
L a n d s ¢ a pmalliorsforesed adtes, followed biille Lacs (11.46) andKanabec (11 %)
counties(Figure1.3). Wright and Bentortounties are the leakirested counties with only.%%%6
of the regiois forested acres between them.

Table 1.2. Edimated extent offorest land acresin the East Central Landscape, 19772016.

1977 1990 2003 2016

Benton 26,200 (23.25, 18 34,711 (19.43, 25| 32,516 (30.50, 11] 41,287 (24.17, 19
Chisago 50,100 (16.71, 35 48,596(15.98, 38) 62,929 (21.30, 20 62,596 (20.10, 28
Isanti 49,701 (16.85, 34 55,208 (15.30, 41| 56,080 (22.65, 20| 76,597 (18.45, 33
Kanabec 134,523 (10.13, 93 139,793 (9.40, 109 140,368 (14.02, 49 144,322 (13.58, 55
Mille Lacs 127,697(10.38, 88) 145,208 (8.73, 109 130,606 (14.84, 44 145,377 (13.57, 55
Morrison 77,804 (13.30, 53 79,404 (12.21,64] 111,544 (15.81, 35 121,026 (14.97, 48
Pine 446,955 (5.40, 324 520,732 (4.61, 407 507,320 (5.83, 172 556,460 (6.24, 201
Sherburne 44,701 (17.75, 31 53,532 (14.27, 39| 63,993 (20.84, 24 76,479 (18.34, 33
Wright 29,220 (22.07, 21 44,301 (16.27, 25 36,617 (26.69, 13| 46,061 (22.76, 22
East

Central 986,901 (3.44, 697| 1,121,486 (2.92,857 1,141,9723.18, 388)| 1,270,206 (3.68, 494
Landscape

Change 134,585 20,486 128,234

SourceForest Inventory and Analysis estimate.
Note: Values are acres followed by the sampling error percent and number of plots.
Note: Area estimates are based on FIA samplesfiacted by stratification of the sample into categories and by
nonsampled rates leading to some artificial variability in area estimates from survey to survey.
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Table 1.3. Estimated etent of forest land in the EastCentral Landscape, 19772016

Land Cover 1977 Acres 1990Acres 2003Acres 2016 Acres
ForestLand 986,901 1,121,486 1,141,972 1,270,206
Non-ForestLand®” 2,535,458 2,408,941 2,380,528 2,225,000
Percent Forest Land 28.0% 31.8% 32.4% 36.3%

Source: Forednventory and Analysis estimate.

AFIA definesforest landas: Land that is at least 10 percent stocked by forest trees of any size, or land formerly
having such tree cover, and not currently developed for dareat use. The minimum area for classificatas

forest land is one acre. Roadside, stresiate, and shelterbelt strips of timber must be at least 120 feet wide to

qualify as forest land. Unimproved roads and trails, streams and other bodies of water, or natural clearings in
forested areas are skified as forest, if less than 120 feet in width or one acre in size. Grazed woodlands, reverting
fields, and pastures that are not actively maintained are included if the above qualifications are satisfied. Forest land
includes three subategories: timérland, reservefbrest land and otheforest land

B All terrestrial acres not designatedfasest land

Note: Area estimates are based on FIA samples and affected by stratification of the sample into categories and by
nonsampled rates leading to soantificial variability in area estimates from survey to survey.

Figure 1.3. Distribution of forest land between counties in théeast Central Landscape
2016

Wright Benton
3.6% 3.3%

Source: Forest Inventory and Analysis estimate
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Goal 21 Land Ownership o

MFRCGoal 2: Forests within a regionds | andscap
both public and private interests.

Data presented in this section show recent trendsrest landownershipin the East Central
Landscape

2.1. Land Ownership Data Sources

GAP_Stewardship 200&reated land ownership information for the entire state of Minnesota.
These data were creatgoksifically to support the GAP Analysis Project. The base cartography

is derived from mathematically subdivided PLS quagueairter sections and the 40 acre polygons
have been dissolved on the ownership values in the attribute table. Ownership reffacts sur
features only. Ownership is only as current as the source information and should not be considered
comprehensive for the entire state. Land interest is expressed only when some organization owns
or administers more than 50 percent of a forty excemrevisukforty accuracy steardship
polygons were created.

Forest Inventory Analysis (FIA)s the systematic collection of data and forest information by the

U.S. Forest Service for assessment or analysis to assess America's forests. This continuous forest
census reports on status and trends in forest area and location; in the species, size, and health of
trees; in total tree growth, mortality, and removals by harvest; in wood production and utilization
rates by various products; and in forest land ownprdHiis data is not meant to be represented
spatially but break®rest landand timberland estimates down by ownership class.

MN DNR Private Forest Management Progr&orest Stewardship Program

T (FSP 2013): The Forest St eladvicelandlangangpforesgr a m fi
management pl anning t o More nirffoematers taeaidbble | ak n d o wn
http://www.dnr.state.mn.us/foreststewardship/index.html

1 (USFS 2009): U.S. Forest Service. 20@patial Analysis ProgramMore information
available athttp://www.fs.fed.us/na/sap/products/isimmi

Minnesota Geospatial CommonEhe internetbased spatial data acquisition site hosted by the
State of Minnesotattps://gisdata.mn.gov/

National Woodland Owner Survey (NWO$:the official census of forestwmers in the United
States. On an annual basis, the NWOS contacts farastowners from across the county to ask
them questions about: The forest land they own, their reasons for owning it, how they use it, if and
how they manage it, sources of infornoatabout their forests, their concerns and issues related to
their forests, their intentions for the future of theirelsts, and their demographics.

2.2 Land Ownership i Administration .

Ownership in theEast Central Landscape is split between many different public and private
entities.Table2.1andFigure2.1 were developed using GAP Stewardship 2008 ddtes. area is

MFRCi 2" Generation E Landscape Plan 2-1 Conditions & Trends Repbr
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dominated by private lands, which cover over 3.2 million acres or 87.7% of the region. Of the
remaining 12.2% which is public land, 10.6% is owned by the Stdfitnnesota and most of that

is owned by the Divisions of Forestry (5%), Fish and Wildlife (2.2%), and Parks and Recreation
(1.5%).

In many cases land ownership and manageoresdiministratiorare the same; howevtttrere are

several situations where this distinction can mageyaificantdifference in understanding trends

on the | andscape. For instance O6County Admini
the State of Minnesota, however, it is managedhbygountieschanging the relative importance

of countiesn theEastCentralLandscape fromd.1% to 1.7% of the total land ared éble2.1 and

Table2.2, Figure2.1landFigure2.2).
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Table 2.1. Land ownershiﬁ in theEast Central Landscaie from GAP StewardshiEZOOS.

Army Corps of Engineers 29 0.0
Bureau of Land Management 1,127 0.0
Federal Farmers Home Adminis.tration 120 0.0
U.S. Department of Agriculture 195 0.0
U.S. Fish and Wildlife Service 48,014 1.3
Unknown 351 0.0
Total Federal 49,836 14
County Admin/State Owned 58,504 1.6
Department of Corrections 351 0.0
Department of Military Affairs 215 0.0
Department of Transportation 2,366 0.1
Division of Ecological Services 2,207 0.1
State D!v?s?on of Fish and Wildlife 80,180 2.2
Division of Forestry 184,613 5.0
Division of Parks and Recreation 55,872 1.5
Division of Trails and Waterways 3,086 0.1
Division of Waters 972 0.0
Minnesota DNR (Undifferentiated) 800 0.0
State (Undifferentiated) 931 0.0
Total State 390,097 10.6
County | County 4,678 0.1
Total County 4,678 0.1
Other Public | Other Public 3,406 0.1
Total Other Public 3,406 0.1
Private PrivateConservancy 905 0.0
Conservancy The Nature Conservancy 162 0.0
Total Private Conservancy 1,067 0.0
Total Public and Private Conservancy 449,085 12.2
Tribal | Minnesota Chippewa Indians 4,975 0.1
Total Tribal 4,975 0.1
Total Private Private 3,226,776 87.7

SourceMN Geospatial Commons.
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Figure 2.1. Land ownership in theEast Central Landscapefrom GAP Stewardship, 2007
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Table 2.2. Land manaﬁement inEast Central Landscaie from GAP Stewardshiﬁ 2008.

Army Corps of Engineers 29 0.0

Bureau of Land Management 1,127 0.0

Federal Farmers Hom@\dministrgtion 120 0.0
U.S. Department of Agriculture 195 0.0

U.S. Fish and Wildlife Service 48,014 1.3

Unknown 351 0.0

Total Federal 49,836 14
Board of Water and Soil Resources 279 0.0

Department of Corrections 351 0.0

Department of Military Affairs 215 0.0

Department of Transportation 2,366 0.1

Division of Ecological Services 3,802 0.1

State D!v?s?on of Fish and Wildlife 80,180 2.2
Division of Forestry 183,018 5.0

Division of Parks and Recreation 55,872 1.5

Division of Trails and Waterways 3,086 0.1

Division of Waters 972 0.0

Minnesota DNR (undifferentiated) 521 0.0

State of Minnesota (undifferentiated) 931 0.0

Total State 331,593 9.0
County | County 63,183 1.7
Total County 63,183 1.7
Municipal 765 0.0

. School District 196 0.0
OtherPublic University 2189 0.1
Other Public 255 0.0

Total Other Public 3,406 0.1
Private Conservancy Private Conservancy 659 0.0
The Nature Conservancy 408 0.0

Total Private Conservancy 1,067 0.0
Total Public and Private Conservancy 449,085 12.2
Tribal | Mille Lacs Band 4,975 0.1
Total Tribal 4,975 0.1
Total Private Private 3,226,776 87.7

SourceMN Geospatial Commons.
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Figure 2.2. Land management in theEast Central Landscape from GAP Stewardship,

2007.
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2.2.1.School Trust Lands

When Minnesota became a state in 1858, sections 16 and 36 of every townshypawtre to
Minnesota from the federal government to support schools. Alternative sections, referred to as
Indemnity Lands, were granted when sections 16 and 36 had already been claimed, were reserved
for an Indian reservation, or were under water. Thetgriimately resulted in 2.9 million acres

being given to the state for the use of the public schools and the Minnesota Constitution established
the Permanent School Fund (PSF) to ensure-femg funding would be generated from
accumulated revenues frommetland for public education. As a result, these lands are owned by
the state in trust for all public schools of Minnesota, they are not owned by the local school district.
Also included in school trust lands today are remaining lands from two otherlfieshergrants:

the Swampland grant of about 4.7 million acres in 1860, and the Internal Improvement grant of
500,000 acres in 1866.

By 1900, much of this land had been sold to support public schools. Today roughiylidn
acres (31%f the original 8.Imillion acreg of school trust lands and an additional 1 million acres
of mineral rights remain and are managed by the DNtievast majority othese lands are located
in the nortlern forested portioof the state although over 4000 acresare found inthe East
CentralLandscap@and accountor almostl.1% of the regional land cover#éble2.3) andFigure
2.3).

In 2013, the Minnesota Legislature established the 12 memberdtegigPermanent School Fund
Commission to advise the Department of Natural Resources and the school trust lands director on
the management of permanent school fund land and review legislation affecting permanent school
fund land. The commission is requiredreview statutes and recommend any changes necessary
for provident utilization of school trust lands, and to report annually to the legislature with
recommendations for management of school trust fund lands to secuteriongconomic return

for the pemanent school fund. The impact of this new commission on management of school trust
lands inEast CentraMinnesota is unknown but there may be changes in ownership and/or
management of these lands in the near future.

For more information visitwww.dnr.state.mn.us/aboutdnr/school lands/index.html

Table 2.3. School trust lands in theEast Central Landscaie.

Forestry 8,127 0.2
Mineral 26,680 0.7
Non-Productive 1,525 0.0
Real Estate 4,148 0.1
Recreation 358 0.0
Sand and Gravel 160 0.0
Stewardship 159 0.0
Total School Trust Fund Lands 41,157 1.1

SourceMN DNR Forestry
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Figure 2.3. School trust lands in theEast Central Landscape, 2007.
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2.3.Forest Land ManagementfAdministration

According to FIA estimatesbout 25.% of thel.27million acres oforest landn theEast Central
Landscape is publicly owndgFigure2.4 and Table 2.4). This public land ismostly under State
management (19.7%) and most of teenainingunder County/Municipal (5.2%) management
with a small about (0.2%) in Federal ownersHipe regionwide ratioof public to private land
(0.331) issignificantly smaller thathe statewde estimatg1.23:1). In both absolute and relative
terms, Pine Coug possesses the most pulfbicest land whereas fraction of thdorest land is
Benton and Morrison countiés 4%)arepublicly owned.

The remaining’l4.9% o f t h dorest éagdis eptit desween Tribal, Industrial Private, and
Non-Industrial Prvate land ownershigFigure2.4 andTable2.5). Due to data disclosure issues
these three categories are |l umped together wun
The highest totgbrivateforest landestimates in the regmis in Pine(571,682acre$ Countywhile

the highest percentage mivateforest lands in Morrison (97.86) andBentoncounties (96.%).

FIA further splits forest landinto three administrationlasses as shown fable2.6. The three
classes oforest lang are defined as follows:

1 Reservedforest langd i Lands on which timber production is prohibitéy statute or
administratie regulationSeeFigure2.5 for a map of reserved timberlands in Best Central
Landscape.

1 Timberlandg Forest land that is producing or is caabi producing crops of industrial wood
and not withdrawn from timber utilization by statute or administrative regulation. (Note: Areas
gualifying as timberland are capable of producing in excess of 20 cubic feet per acre per year
of industrial wood in nafral stands. Currently inaccessible and inoperable areas are included.)

9 Otherforest land i Lands not capable of producing industrial wood at a sufficient rate.
Relatively little of theforest landn theEast CentralLandscap€0.8%) i s forésh lanid e r

Figure2.5 and Table2.6 show the acreage of state and federal areas in which timber harvesting is
prohibited or highly restricted. These reserved lands accous festimated0,526acres 06.6%

of theforest land in th&ast CentralandscapeMost of the reserved land found inPineCounty
(44,666acre$

MFRCi 2" Generation E Landscape Plan 2-9 Conditions & Trends Repbr
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Figure 2.4. Distribution of forest land in the EastCentral Landscape by owner /
administrator, 2016.

Federal

0.2%.

Private*
74.9%

County and
Municipal
5.2%

Source: Forest Inventory Analysis estimate.
* The FIA database combines TribBhrest Industry,and Nehndust r i al
these categories cannot be separated due to disclosure laws.

Private

as

Table 2.4. Estimated forest land area by ownership type in he East Central Landscape,
2016 (values are acres)

Public . Ratio

SRS Federal State COUT“.V & ArEles (Public : Private)
Municipal

Benton -- - 1,457 39,831 0.04:1
Chisago -- 5,357 2,964 54,275 0.15:1
Isanti -- 2,122 4,060 70,415 0.09:1
Kanabec -- 24,643 5,664 114,015 0.27:1
Mille Lacs -- 39,705 2,964 102,709 0.42:1
Morrison -- 2,618 -- 118,409 0.02:1
Pine -- 157,163 45,088 354,208 0.57:1
Sherburne 2,110 14,304 -- 60,065 0.27:1
Wright 850 3,992 3,313 37,906 0.22:1
East
Central 2,960 249,904 65,510 951,832 0.33:1
Landscape
Minnesota 2,875,998 4,151,872 2,666,322 7,897,552 1.23:1

Source: Fagst Inventory Analysis estimate
* The FIA database combindsibal, Forest Industry,and Nenndust r i al
these categoriesannot be separated due to disclosure laws.

P 1Far somé amalyais
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Table 2.5. Edimated acres of privateforest land and timberland in the EastCentral

Landscape, 2016

5 - :
County Forest Land | Timberland e OLﬁlleS(t)vﬁlgﬁéSh'p

Benton 39,831 39,831 96.5%
Chisago 54,275 54,275 86.7%
Isanti 70,415 70,415 91.9%
Kanabec 114,015 114,015 79.0%
Mille Lacs 102,709 102,709 70.6%
Morrison 118,409 117,668 97.8%
Pine 354,208 350,810 63.7%
Sherburne 60,065 54,105 78.5%
Wright 37,906 37,906 82.3%
East Central Landscape 951,832 941,733 74.9%

Source: Forest Inventory Analysis estimate.

Table 2.6. Estimatedforest land ownership in the East Central Landscape by county, 2016

(values are acrel

Type of Forest land
County Forest land . Reserved Other
Timberland
Forest land | Forest land

Benton 41,287 39,831 1,457 --
Chisago 62,596 57,239 5,357 --
Isanti 76,597 75,850 746 --
Kanabec 144,322 144,322 -- --
Mille Lacs 145,377 137,342 8,035 --
Morrison 121,026 120,286 -- 741
Pine 556,460 508,395 44,666 3,399
Sherburne 76,479 68,409 2,110 5,960
Wright 46,061 37,906 8,155 --
East Central Landscape 1,270,206 1,189,580 70,526 10,100
Minnesota 17,591,745 15,815,443 1,330,752 445,550

Source: Fagst Inventory Analysis estimate

Note: Area estimates are based on FIA samples and affected by stratification of the sample into categories and by

nonsampled rates leading to some artificial variability in @stanates from survey to survey.
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Figure 2.5. Federal and state proclamation area# the East Central Landscape.
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2.4. Ownership Fragmentation
24.1. ParcelSizes ofNon-Industrial Private Family Forest Lands

Data on parcel size of familprest landwas collected by the USDA Forest Service through the
National Woodland Owner Survéetwea 2011 and 2018Table2.7).

For this survey, the US Forest Service defideanily Forest landas: families, individuals, trusts,
estates, family partnerships, and other unincorporated groups of individuals that own forest land,;
where forest land is defined as land at least 10 percent stocked by forest trees of any size, including
land that formest had such tree cover and that will be naturally or artificially regenerated. The
minimum area for classification of forest land was 1 ad@e information on the NWOS can be

found at:www.fia.fs.fed.us/nwa's

In 2013 (survey publish year}otal familyforest landacreage wasstimated abver $8,000acres

in the region oEast CentraMinnesota which includes all of the MFREast CentraLandscape
The survey area also included thesterrportion ofMorrison Countywhich could not be removed
for this analysisSurvey respondents indicateder halfof this familyforest lands held in parcel
sizes of at least 50 acr€Bable2.7), althoughmore acres ofamily forest landstatewide andh

the East CentraLandscapeare owned in the0-49 size class than any other ownership size class
(Figure2.6).

Figure2.7 shows theestimatedistribution of familyforest landowners by ownership size class
statewide and ithe East Centralandscape44.6%of all family forest landownerrespondents
theregon have properties less thaf acreswhich isnear tahe state averagd§.0%). Only 6.3%

of survey respondenis the East Central Landscapave parcels greater than 100 acres, yet they
own 42.6% of the total familforest landacres in the region.

Table 2.7. Estimated area of family forest land acres by ownership size class iBast
Central Minnesota”, 2011 to 203.

Ownership Size Class (Ares)
1-9 1019 | 2049 5099 | 100199 | 200499 | 500-:999 | 10004900 | 5000+ | Total
Acres 47,629| 0 349,277| 158,762| 158,762 190,515| 31,752 | 31,752 0 968,449
% of Total | 4.9 0.0 36.1 16.4 16.4 19.7 3.3 3.3 0.0 --
Source: NationaWoodland Owner Survey conducted froml2@ 20137 USFS Foresinventory and Analysis
database
A The western portion of Morrison Courttguld not be removed for this analysis.
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Figure 2.6. Estimated distribution of family forest land acres by ownership size class in
East Central Minnesota® and statewide from NWOS respondents2011 to 2013.
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Source: National Woodland Owner Survey conducted from 2011 toi208FS Forest Inventory and Agals
database.
A The western portion of Morrison County could not be removed for this analysis.

Figure 2.7. Estimated distribution of family forest land owners by ownership size class in
East Central Minnesota® and statewide from NWOS respondents2011 to 2013.
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Source: National Woodland Owner Survey conducted from 2011 toi208¥S Forest Inventory and Analysis
database.
A The western portion of Morrison County could not be removed for this analysis.
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2.4.3. Private Land Ownership Tenure

Data on familyforest landownership tenurén East Central Minrsota (including the western
portion of Morrison County) wasollected by the USDA Forest Servicem 2011 to 201&rough

the National Woodland Owner Surv@yigure2.8 andFigure2.9). Based on survey resp@is
2013, over a quarteof family forest landacresin East Central Minnesotaad been owned by the
same owner foless than 1@ears,while at the state level only 12.2% had been owned for less
than 10 years. About half of all famifgrest landn has been owned for less than 25 years in both
the regional landscape and the entire sktrire2.9 indicateshat most familyforest lancdowners

in the region have owned their property foshorter periodf time than the other®rest land
ownersacross the state as a whaded nearlytwo-thirds of ownership tenures are less than 10
years old.

Figure 2.8. Estimated distribution of family forest land acres inEast Central Minnesota®
by ownership tenure class from NWOS respondent2011 to 2013.
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Source: National Woodland Owner Survey conducted from 2011 toi208FS Forest Inventory and Analysis
database.
A The western portion of Morrison County could not be removed for thissisaly

Figure 2.9. Estimated distribution of family forest land owners in East Central Minnesota®
by ownership tenure class from NWOS respondent2011 to 2013.
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Source: National Woodland Owner Survey conducted from 20111®i20SFS Forest Inventory and Analysis
database.
A The western portion of Morrison County could not be removed for this analysis.
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2.4.4. Private Land Acquisition Method

Data on familyforest landacquisition method ifcast CentraMinnesota (ncluding the western
portion of Morrison Countywascollected by the USDA Forest Servicem 2011 to 201&rough
the National Woodland Owner Surveyigure2.10 andFigure2.11). Acquisition methods in the
region were similar to statewide patter The large majority of familjorest landacreage and
properties (86.9%\ereacquired via purchadssed on NWOS respsa

Figure 2.10. Estimated distribution of family forest land acres inEast Central Minnesota®
by owner acquisition method from NWOS respondents2011 to 2013.
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Source: National Woodland Owner Survey conducted from 2020187 USFS Forest Inventory and Analysis
database.
A The western portion of Morrison County could not be removed for this analysis.

Figure 2.11. Estimated distribution of family forest land owners in East Central
Minnesota® by owner acquisition method from NWOS respondents2011 to 2013.
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Source: National Woodland Owner Survey conducted from 2011 toi208FS Forest Inventory and Analysis
database.
A The western portion of Morrison County could not be removed for this analysis.

® Minnesota

Percent of Forest Land
Oowners

MFRCi 2" Generation E Landscape Plan 2-16 Conditions & Trends Repbr



Working Draft

2.4.5. Private Landowner Age

Data on family forest landowner ageEast Central Minrgota (including the western portion of
Morrison County) wagollected by the USDA Forest Serviem 2011 to 2013hrough the
National Woodland Owner Survd¥igure2.12 and Figure 2.13). Based on survey response in
2013, the majority of all familyforest landn the region is owned by people greater than 55 years
old, while most familyforest landowners however are less than Bigure2.13 indicates that in

the averageamily forest landowner in the East Central Landscape is younger than the average
forest landowner in Minnesota as a whole.

Figure 2.12. Estimated distribution of family forest land acres inEast Central Minnesota®
by owner age class from NWOS respondent2011 to 2013.
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Source: National Woodland Owner Survey conducted from 2011 toi208FS Forest Inventory and Analysis
database.
A The western portion of Morrison County could not be removed for this analysis.

Figure 2.13 Estimated distribution of family forest land owners inEast Central Minnesota®
by owner age class from NWOS respondentg011 to 2013
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Source: National Woodland Owner Survey conducted from 2011 toi208FS Forest Inventory and Analysis
database.
A The western portion of Morrison County could not be removed for this analysis.
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2.4.6. Private Land Ownership Form

Data on familyforestland ownership formin East Central Minmota (including the western
portion of Morrison County) wasollected by the USDA Forest Servicem 2011 to 201&rough
the National Woodland Owner Survfyigure2.14 andFigure2.15). Based on survey responses
approximately87% of all family forest laml was owned individually or jointlyThis trend was
even higher foforest landowners where nearly5%6 of theforest landowners were individual or
joint.

Figure 2.14. Estimated distribution of family forest land acres inEast Central Minnesota®
by ownership form from NWOS respondents2011 to 2013.
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Source: National Woodland Owner Survey conducted from 2011 toi208FS Forest Inventory and Analysis
database.

A Thewestern portion of Morrison County could not be removed for this analysis.

Figure 2.15. Estimated distribution of family forest land owners in East Central
Minnesota® by ownership form from NWOS respondents2011 to 2013.
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Source: National Woodland Owner Survey conducted from 2011 toi2QEFS Forest Inventory and Analysis
database.

A The western portion of Morrison County could not be removed for this analysis.
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2.5. Forest Stewardship Plans

AccordingtotheMi nnes ot a Department of NaturalTh®kesour ¢
DNR Forest Stewardship Program provides technical advice anddogg forest management

planning to interested landowners. All aspects of the program are voluntary. Plansgaeddes

meet landowner goals while maintaining the sustainability of the land. The entire property except
active farming areas,sover ed by the¢e plan. o (FSP 2017

It should be noted that not all private forest land is eligible for a Forest Stewardahjpfd?l
example, a landowner must have at least 20 eligible acres to éurelast 10 acres of the land
must have or will have trees.

The Spatial Analysis Project (SAP) was conducted by the Minnesota DNR Forestry Private Lands
Program in 2006. The purp,e of t he SAP was to create nda GI
Abenefito gained fr om p cSeveralfactoasithatfwere deterininesltoe wa r
Aficontribute to the overall benefits gdanded by
scored, and then scores were weighted by the importance of the Thetoesulting scores were

then classified into low, medium and high potential benefit gained by active forest stewardship.
Similar to Forest Stewardship Plan eligibility, th&FSprocess considered other factors in addition

to areas of existing forest; therefore fforested areas may have also been identified as gaining
potential benefit from forest stewardshidore information on this process can be found at
http://www.fs.fed.us/na/sap/products/mn.sh{t$FS 2009).

To quantify Forest Stewardship Plan accomplishments, the USFS asked the states to designate
Important Forest Resource Areas (IFRAgcomplishments wodlthen be based on how much of

those areas are covered by current forest stewardship plans (plans are current for 10 years in
Minnesota) For the IFRAs in Minnesota, the medium and high areas delineated in the SAP were
used.

Forest stewardship plan areasMinnesota were compared against the IFRI&hRle2.8 lists the

accomplishments for Minnesota statgle and within theEast Central Landscape for forest
stewardship plans current as of the end of thefédriscal Year§ept. 30, 201)7 IFRAs across
the State were a.9% coverage. In th&astCentralLandsape, IFRAs were at.% coverage

(Table2.8).
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Table 2.8. Areas covered by Forest Stewardship Plans compared to Important Forest aurce Areas (IFRA) in the East

Central Landscape.

Study Area Metric Acres

East Central | Acres covered by current foregewardship plans 133,355
East Central | Acres of Important Forest Resource Areas 1,150,435
East Central | Acres in Important Forest Resource Areas covered by current Forest Stewardshig 91,381
Minnesota Acres covered by current foregewardship plans 684,946
Minnesota Acres of Important Forest Resource Areas 9,898,192
Minnesota Acres in Important Forest Resource Areas covered by current Forest Stewardshig 482,501

Source: Spatial Analysis Project (SAP), Minnesota DRtiRestry Community and Private Lands Program (20e&) further information on this data, contact
the MN DNR Private Forest Management Program.

Notes:The SAP that created the IFRA used GAP Land Cover (1992) data to determine forested acres. IFRéeadr&9@X forested acres because the SAP
process considered areas of potential forest gain and areas that could have significant effect on forests as wellredcbysfems stewardship plans only
include forest stewardship plans submitted to the DiRer plans may exist that were not submitted to the DNR.
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Figure 2.16 Areas covered by Forest Stewardship Plans compared to Important Forest
Resource Areas (IFRA) in the EastCentral Landscape.
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Source: Spatial Analysis Project (SAP), Minnesota DNR Forestry Community and Private Lands Program (2006)
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2.6.ForestLand Value

According to timberland sales data available on the Minnesota Land Economics website, which

is maintained by the Department of Applied Economics at the University of Minn&sets,

landprices in theeastCentral Landscape have increased dramatisallynce t he earl y 1
(Table2.9). The average peacre sale price dbrest landn the region has increased by over 6

times for the entire region from 62/acre in 1990 to $1,788 2014.

From 1990 t®009, timberland das data is sporadic in the East Central Landscape and few
discernable trendsre readily appare@mong the countieslowever, the average pacresale
pricesfrom 20102014indicates thatorest landprices are inversely correlated in their nearness
to the metro regionThe average peacre price oforest landn Pine Countyfrom 20162014
was$1,190, but was$4 886 (or more than 4imes greater) in Wright County.
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Table 2.9. Average peracre sale priceg$) for forest land in the EastCentral Minnesota counties, 199€2014.

East
Year Benton | Chisago| Isanti | Kanabec| Mille Lacs | Morrison Pine | Sherburne | Wright Central
Minnesota
1990 394 - - 247 - - 199 - - 262
1991 281 -- -- 219 300 -- 144 -- -- 219
1992 500 -- -- 233 - 181 167 - - 241
1993 -- -- -- 258 76 -- 245 -- -- 246
1994 277 - - 302 310 274 128 - - 275
1995 -- -- -- 465 -- -- 189 -- -- 401
1996 1,200 -- 950 409 - - 267 - - 484
1997 917 - 463 356 247 - 243 - - 437
1998 386 -- -- 606 373 -- 192 -- -- 469
1999 813 -- -- 474 255 -- 631 -- - 579
2000 1,750 -- -- 784 -- -- 441 -- -- 835
2001 1,158 - -- 1,084 -- -- 560 -- -- 795
2002 1,380 -- -- -- -- -- 1,141 -- -- 1,261
2003 2,273 -- -- -- -- -- -- - -- 2,273
2004 -- -- -- -- - - 991 - - 991
2005 -- -- -- -- 1,123 -- 1,307 -- -- 1,215
2006 -- 4,800* -- -- - -- - - - 4,800
2007 -- -- -- -- -- 733 1,568 -- -- 1,518
2008 -- -- -- 1,760* 1,059 1,635 1,508 -- -- 1,566
2009 2,521 - - 1,574 1,220 1,650 1,605* - 4,489 1,637
2010 -- 3,431 1,430 1,232 1,555 1,856 1,268 3,997* -- 1,675
2011 3,350* 2,506 | 1,930* 1,228 1,413 1,532 1,111 3,109 2,125 1,548
2012 2,356 3,176 1,275 1,409 1,489 2,036* 1,153 2,638 2,803 1,589
2013 1,865 1,432 1,665 1,242 1,417 1,332 1,170 3,011 4,989 1,503
2014 -- 2,128 1,485 1,277 1,694* 1,749 1,223 2,210 7,401* 1,789
20102014 | 2,292 2,236 1,530 1,272 1,471 1,631 1,190 2,973 4,886 1,597

Source: Minnesota Land Economics; University of Minnesota. AvailabVevat.landeconomics.umn.edu
* Highest estimated peacre land value during the study petriod

Note: The MFRC Eastentral Landscape splits Morrison County. This county could not be split for these estimates and therefore the aaeragalpeaurices
Mi nnesot ab

for

t he

6East

Centr al

col umn

does

not

represent

t he
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2.7. Property Taxes

Property taxes in thEastCentralLandscape exceede@@ million in 2016(Table2.10). Only
0.1% ($46,518 of thel a n d s total prep&rsy tax dollararasfrom managedorest land By
county nanagedorest landiaxesranged from a high of 0.6% of total property taxes imadsec
County to 0.01% in Wright Countetween 20122016 property tax dollars from manadedest
landincreased by nearly 25%igure2.17).

A crosscounty comparison of the property tax dollars coming from the selected use classes in

Table 2.10 reveals that among the northernmost counties in the régRine, Kanabec, Mille
Lacs, and Morrisoin a relatively large percentage of their total property taxes (>30 %) came from

typically rural land such agarms, managed forest land, asdasonal recreationa¢sidential

propertiesIn these same counties <500¥total property taxes came from residential properties

In contrast, taxes frofarms, forest land, and seasonal recreational residential propeatiEsup
<11 % of the total property taxes in Wright, Sherburne, and Chisago cowhiiesresidential

taxes contributed >50 % of the total property taxes. These trends illustrated a stronghbamal

gradient running from north to south in the East Central Landscape

Table 2.10. Total net property tax and estimated distributionamong ®lected use classes in
the EastCentral Landscape, 206 (values are dollarg.

Managed Seaso_nal Residential
County Farm Recreational (Homestead Total*

Forest Land . .

Residential and Non)

Benton 6,828,029 20,283 371,278 20,403,424 46,694,666
Chisago 6,608,270 41,148 1,761,199 48,915,511 77,338,824
Isanti 6,541,995 57,251 1,220,021 27,422,462 46,871,934
Kanabec 5,005,565 100,886 1,416,532 8,053,892 17,471,651
Mille Lacs 4,582,591 43,212 4,466,602 14,430,093 29,357,400
Morrison 8,888,069 133,268 3,981,283 14,571,938 38,111,754
Pine 6,781,652 99,444 6,340,827 12,656,349 34,121,418
Sherburne 3,998,047 128,949 1,204,915 72,461,116 129,857,795
Wright 13,276,310 22,076 6,504,442 100,165,991 186,939,956
East
Central 62,510,528 646,518 27,267,099 319,080,775 606,765,398
Landscape

Source: MN Department of Renue; supplied by Conrad Segal

* There

ar e

cl asses

besi des

t hose

|l i sted;

however,
Note: The MFRC East Central Landscape splits Morrison County, which could not be split for these estimates and

therefore the total property tax does not represent the true taxofdhese selected use classetharegion.
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Figure 2.17. Net property taxes by county and year designated under the Managed Fest
Lands use class in the Easfentral Landscape,2016(values are dollarg.
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Source: MN Department of Renue; supplied by Conrad Segal
Note: The MFRC East Central Landscape splits Morrison County, which could not be split for these estimates and
therefore the total property tax does not represent the true taxofdamaged Forest Lands in the region.
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Minnesota
Forest

Goal 31 Healthy Forests o

MFRC Goal 3: Within forested landscapes, healthy, resilient, and functioning ecosystems
will be maintained within appropriate mixes of forest cover types and age classes to promote
timber production, biological diversity, and viable forest dependent fish and wildlife
habitats.

This report includes the best ecological dataheEast CentraLandscap available at this time.

It includes data on prsettlement forest patterndimate changetree species; forest composition

and age structure; growth and removals on timberland; silvicultural and harvesting practices;
species at risk; wildlife furbearand game species; invasive species; and lake and stream water
quality.

3.1. Healthy Forest Data Sources

Minnesota Ecological Classification System (EC$he Minnesota Department of Natural
Resources and the U.S. Forest Service developed an Ecological Classification System for
ecological mapping and landscape classification in Minnesota following the National Hierarchical
Framework of Ecological Units (EQ@AP 1993). For more information on thg/stem see
Section 3.2.

1 Minnesota Department of Natural Resources 20Bigld Guide to the Native Plant
Communities of Minnesota: The Laurentian Mixed Forest Provifeeological Land
Classification Program, MinnesotCounty Biological Survey, and Natural Heritage and
Nongame Research Program. MNDNR St. Paul, MN.

1 Minnesota Department of Natural Resources 20B@ld Guide to the Native Plant
Communities of Minnesota: The Eastern Broadleaf Forest Proviem®logical land
Classification Program, Minnesota County Biological Survey, and Natural Heritage and
Nongame Research Program. MNDNR St. Paul, MN.

1 Minnesota Departmérmf Natural Resource®017.i Nat i ve Pl ant Communi ty
Available at:http://www.dnr.state.mn.us/npc/classification.htmi

Native Plant Communities (NPCThis is a classification system of the native vageh of
Minnesota developed by the Minnesota DNR. This system is intended to provide a framework and
common language for improving vegetation management, surveys of natural areas, identifying
research needs, and promoting the study and appreciationve wagetation in Minnesot&or

more information on this system see Section 3.3.

Minnesota Biological Survey (MBSThe MBS is a systematic survey of rare biological features.
The goal of the MBS is to identify significant natural areas and to colle¢hergdret data on the
distribution and ecology of rare plants, rare animals, and natural communities. More information
on this system can be found in Section 3wvhailable at:http://www.dnr.state.mn.us/mbs

Presettlement Vegetation of Minnesofae Public Land Survey of Minnesota started in 1847 and

by 1908 the entire state of Minnesota had IsegneyedAs an essential part of the survey process,
surveyors notched or blazed bearing trees to facilitateetbeation of survey corners. They also

noted the species, diameter, and distance and azimuth from the corner for each bearing tree. This
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data has been used to estimate tree species abundance across the state prior to European settlement.
Further informabn at:http://files.dnr.state.mn.us/eco/nhnrp/brgtree.pdf

Forest Inventory Analysis (FIAYhe FIA isasystematic collection of data and forest information

by the U.S. Forest Service fassessment or analysis to assess America's forests. This continuous
forest census is designed to provide reliable estimates on the type, extent, growth, mortality, and
removals offorest land This data is not meant to be represented spatially but bieass land

and timberland estimates down by ownership claSkre information available at:
www.fia.fs.fed.us/

Current Status and Lortgrm Trends of Silvicultural Practices in Minnesdthis was developed

by Anthony W. DO6Amato, Nicholas W. Bolton, Che:
of Minnesota, Department of Forest Resources in 2008. This technical report characterized the
status of silvicultural practices within Minngaon 2008 and used results from past surveys (1991

and 1996) to describe general trends in Silviculture across ownerships and over time. More
information on this data soee can be found iBection 3.14

MN DNR Rare Plants and AnimalBata available thnagh the MN DNR Division of Ecological
and Water Resources and the Minnesota Natural Heritage System

MNTaxa: A list of vascular plant species that reflect vouchered specimens present in herbarium
collections at the University of Minnesota and Universitiiainesota Duluth herbariumblore
information available atwww.dnr.state.mn.us/eco/mcbs/plant_lists.html

MN DNR Forest Wildlife Populations and Research Gradgvelops annual summariekforest
wildlife populations

Invasive SpeciesMinnesota DNR invasive specief 58
information on theMinnesota Geospatial Commond

Water Health dataMinnesota DNR water quality
data on théMlinnesota Geospatial Commons.

Forest EcosystenVulnerability Assessment and
Synthesis (FEVAS)A climate change vulnerability
assessment for forest ecosystems in northern
Minnesota developed by forest managers and

researchers from across the State of Minnesota and
Great Lakes Region. Landtype Phase

3.2. Minnesota Ectogical Classification System (ECS)

Landtype Association

The Minnesota Department of Natural Resources and the U.S. Forest Service have developed an
Ecological Classification System (ECS) for ecological mapping and landscape classification in
Minnesota following thélational Hierarchical Framework of Ecological UNEEECOMAP 1993)

Ecological land classifications are used to identify, describe, and map progressively smaller areas
of land with increasigly uniform ecological features. The system uses associations of biotic and
environmental factors including: 1) climate, 2) geology, 3) topography, 4) soils, 5) hydrology, and
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6) vegetation. There are eight levels of ECS units in the United Stdesurits for six of these
levels occur in Minnesota: Provinces, Sections, Subsections, Land Type Associations, Land Types,
and Land Type Phases. The first three levels are described below:

1 Provincesare units of land defined using major climate zones, natigetagon, and biomes
such as prairies, deciduous forests, or boreal forests. There are four ecological provinces in
Minnesota.

1 Sectionsare units within Provinces that are defined by origin of glacial deposits, regional
elevation, distribution of plantsnd regional climate. Minnesota has ten ecological sections

1 Subsectionsare units within Sections that are defined using glacial deposition processes,
surface bedrock formations, local climate, topographic relief, and the distribution of plants,
especiallytrees. Minnesota has 26 ecological subsections.

1 Land Type Associations(LTAS) are divisions within Subsections that are delineated using
glacial landforms, bedrock types, topographic roughness, lake and stream distributions,
wetland patterns, depths tagndwater table, soil parent material andBueopean settlement
vegetationThere are 291 LTAs in the state, 160 of which occur in the Laurentian Province

3.2.1. ECS Geography of thé&ast Central Landscape

TheEast Centralandscape iprimarily located within thd.aurentian Mixed Forestrovince but

about a third of the landscape intersects wiitb Eastern Broadleaf Foresthere arethree
ecological sections that cover the region and a toskslbsections within those sectioRsjure

3.1 andFigure 3.2). Table 3.1 summarizes the acreages of ECS Sections witle#st Central
LandscapeThe maps below illustrate the hierarchical or scaled nature of the various ECS
geographic units as they relate to the state anBakeCentralLandscape

Within thesix subsections, there add LTAs. The average area of a land type association across
the region is approximatel§0,000acres.Table3.2 summarizes the areas of each subsection and
provides the number of LT$\n each section and subsection.

Table 3.1. Ecological Classification SystenfECS) Sectionareain the East Central

Landscape
ECS Sections Code | Acres in Region | % of Region
Minnesota & NE lowa Morainal MIM 1,160,130 31.5
Southern Superior Uplands SSU 2,946 0.1
Western Superior Uplands WSU 2,517,760 68.4
Total 3,680,836 100.0

SourceMN Geospatial Commons.

Figure 3.1. Ecological Classification System (ESC3ection areas in the East Central
Landscape.
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Figure 3.2. Ecologcal Classification System (ECSpubsection areas in th&ast Central

Landscape.
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Table 3.2. Ecological Classificaton System (ECS) Subsection arda the East Central Landscape.

Anoka Sand Plain 738,730 20.1

. . Big Woods 409,130 11.1
Minnesota & NE lowa Morainal Hardwood Hills 8805 0.2
St. PaulBaldwin Plains 3,465 0.1

Subtotal (Section 1,160,130, 31.5
Southern Superior Uplands St. Croix Moraine 2,946 0.1
Subtotal (Section) 2,946 0.1
Western Superior Uplands | Mille Lacs Uplands 2,517,760 68.4
Subtotal (Section 2,517,760 68.4

SourceMN Geospatial Commons.
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3.3. Native Plant Communities (NPC)

A native plant community is a group of native plants that interact with each other and with their
environment in ways not greatly altered by modern human activity or by introduced organisms.
These groups of native plant species form recognizable units, such as oalasapamnforests,

or marshes, that tend to repeat over space and time. Native plant communities are classified and
described by considering 1) vegetation, 2) hydrology, 3) landforms, 4) soils, and 5) natural
disturbance regimes. Examples of natural distodes include: wildfires, severe droughts,
windstorms, and floods.

Sometimes referred to as native habitats or natural communities, native plant communities are
named for the characteristic plant species within them or for characteristic environmeuatasfeat
Examples of native plant communities in Minnesota include Dry Barrens Oak Savanna, Red Pine
White Pine Forest, Bulrush Marsh, Sedge Meadow, and Mesic Sandstone Cliff. There are many
kinds of vegetated areas that are not native plant communitie® iflckgde places where native
species have largely been replaced by exotic or invasive species such as smooth brome grass,
buckthorn, and purple loosestrife, and planted areas such as orchards, pine plantations, golf
courses, and lawns. Other areas nosm#red to be native plant communities include areas where
modern human activities such as farming, overgrazingsustainable logging, and development

have destroyed or greatly altered the vegetation.

More information on NPC Classes can be found indhEi el d Gui de t o t he
Communi ti es opatwwMdnnsae.mo.us/apé/classification.html

3.3.1. Native Plant Community Classification

In 2003, researchers in the Minnes®epartment of Natural Resources (DNR) completed a new
classification of the native vegetation of Minnesota, Minnesota's Native Plant Community
Classification (Version 2.0). The DNR's new classification is intended to provide a framework and
common langage for improving our ability to manage vegetation, to survey natural areas for
biodiversity conservation, to identify research needs, and to promote study and appreciation of
native vegetation in Minnesotdersion 2.0 of the DNR's native plant communlgssification is

based strongly on plant species composition and was developed through analysis of extensive field
data collected frormample plotén forests, prairies, wetlands, and other habitats. The classification

is hierarchical, with vegetation units described at levels ranging from broad lantsazpe
ecological systems to local communiti@able 3.3). One of the most important features of the
new classification is the inclusion of ecological processes as an organizing principle.

The NPC classification has six levélzable3.3). System Groups the highest level, were created

to allow development of manageable field keys for lower levels of the classific&ystem
Groups were formed by combining lower levels of the classification along major physiognomic
and hydrologic splits in vegetatioBcological Systemsare groups of native plant communities

that are unified by strong influence from a major ecological pramesst of processes, especially
nutrient cycling and natural disturbancésoristic Regions are divisions within Ecological
Systems that reflect the distribution of Minnesota's plant species into characteristically northern,
northwestern, central, andwtbern groups, or floras. The important influences on these species
distributions appear to be climate and paleohistdative Plant Community Classesare units

of vegetation that generally have uniform soil texture, soil moisture, soil nutrients, tpppgra
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and disturbance regimes. For wooded vegetation, Native Plant Community Classes were
developed by emphasizing understory vegetation more than canopy trees, under the hypothesis
that in much of Minnesota understory plants are often more strongly tisdetific habitat
conditions (such as levels of nutrients and moisture) than are canopy Negee Plant
Community Types are defined by dominant canopy trees, variation in substrate, esdate
differences in environmental factors such as moistuneutnients. Type distinctions were also
made to describe geographic patterns within a CMagsve Plant Community Subtypesare

based on finer distinctions in canopy composition, substrates, or other environmental factors. In
some instances, Subtypes eg@nt apparent trends within a Type for which more study and
collection of data are needed. In other instances Subtypes adoeethented, finascale units of
vegetation that are useful for work such as rare plant habitat surveys.

Table 3.3. Native Plant Community (NPC) classification hierarchy.

e Dominant Factors Example
Level
. Upland Forest &
System Group | Vegetation structure & geology Woodland Systems
Ecological Ecoloaical brocesses Fire-Dependent
System 9 b Forest/Woodland
Floristic Region | Climate & paleohistory Central
NPC Class Local environmental conditions Central Dry Pine
Woodland
NPC Tvpe Canopy dominants, substrate, or finer Jack PingYarrow)
yp environmental conditions Woodland
NPC Subtype Finer d|st|nct|ons_|n canopy dommgnts, Ericaceous Shrub
substrate, or environmental conditions

Source: Field Guide to the Native Plant Communities of Minnesata.dnr.state.mn.uspc/classification.html

3.3.2. NPC Systems in theast Central Landscape
Upland/Lowland Characteristics

The East CentraLandscape Region coveapproximately3.68 million acres.Within this region

there arefive forested NPC system3dble 3.5 and Figure 3.3); three of which are generally
represented in lowland areas amab systems that are in upland terraireas.Upland systems

cover almoshalf of the regionThe NaturaResources Research Instithtes integrated soil series,

plant releveegeomorphic, topographic, and other relevant geospatial data layers to create native
plant community maps of tigorthern Minnesota and Ontario Peatlaridsft and Lake Plains
Northern Superior Uplandsand Westrn Superior Uplands ecological sections ettimate
acreages of native plant communities at the system and class level by ownershifNAGese
systemarea estimateare listed below iTable3.4 andTable3.5.
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Upland Systems Lowland Systems
91 Fire Dependent 1 Acid Peatland
1 Mesic Hardwood 1 ForesedRich Peatland

1 Wet Forest

Table 3.4. Native Plant Community (NPC) System areaestimatesby lowland and upland
systems

Potential NPC Systems Acres % of Region

Upland NPC Systems 1,561,224 42.4
Lowland NPC Systems 957,785 26.0
Not classified (not in LMF) 1,161,823 31.6
Total East Central Region 3,680,832 100.0

Source: George Host, Natural Resources Research Institute

Table 3.5. East Central Landscaﬁ Native Plant Communiti iNPCi istem areaestimates

FD Fire-Dependent Forest/Woodlang 320,304 20.5 8.7
MH Mesic Hardwood Forest 1,240,920 79.5 33.7

Subtotal - Upland Systems 1,561,224 100.0 42.4
AP Acid Peatland 45,045 4.7 1.2
FP Forested Rich Peatland 80,866 8.4 2.2
OP Open RichPeatland 314 0.0 0.0
WF Wet Forest 301,250 31.5 8.2
WM Wet Meadow/Carr 426,520 445 11.6
Water | Water 103,790 10.8 2.8

Subtotal - Lowland Systems 957,785 100.0 26.0

Not classified (not in LMF 1,161,823 -- 31.6

Source: George Host, Natural Resources Research Institute
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Figure 3.3. Potential NPC System Level map for th&ast Central Landscape
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3.3.3. NPC Landownership Characteristics

Land ownership varies greatly across ftve NPC systemsTable 3.6 illustrates the diverse ownership patterns by NPC system.
Individual private landowners are the largest ownership block of forests classifiedMiesieHardwoods, Fire Dependent, ahet
ForestNPC systera The state governmens the largest owner of lands classifiedFasested Peatlanas well as thécid Peatland
systems

Land ownership also varies greatly acrossiast Central andscapat theNPC clasdevel Table3.7 summarizes the NPC classes by
the landownership categories

Table 3.6. NPC Sistem areeestimatesbi land ownershiiin the East Central Landscaie.

FD Fire Dependent 757 9,822 1,115 80 1,248| 307,267 14| 320,304
MH Mesic Hardwoods 2,354| 140,707 29,701 2,900 5,163| 1,059,577 517 1,240,920

Subtotal 3,112] 150,530 30,817 2,979 6,411| 1,366,845 531 1,561,224
AP Acid Peatland 63 12,314 2,607 129 276 29,649 6 45,045
FP Forested Peatland 102 14,596 3,354 224 432 62,049 108 80,866
OP Open Rich Peatland 0 15 0 0 0 298 0 314
WF Wet Forest 330 51,025 7,981 484 1,492| 239,772 166| 301,250
WM Wet Meadow 657 65,631 14,774 894 1,290, 343,060 214| 426,520
Wa Water 102 2,790 530 264 6| 100,098 1| 103,790

Subtotal 1,255| 146,371 29,247 1,995 3,496 774,926 496| 957,785

Source: George Host, Natural Resources Research Institute
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Table 3.7. NPC Classarea estimatesb‘ land ownershii in theEast Central Landscaﬁe.

FDc23 | Central Dry Pine Woodland 364 3,037 92 2 579 97,525 1 101,601
FDc24 | Central Rich Dry Pine Woodland 364 3,870 779 6 223 | 158,016 1 163,260
FDc34 | Central DryMesic PineHardwood Forest 4 1,318 50 20 275 38,038 7 39,711
FDn12 | Northern DrySandPine Woodland 0 2 0 0 0 8 0 10
FDn33 | Northern DryMesic Mixed Woodland 26 793 132 52 171 13,105 4 14,282
FDn43 | Northern Mesic Mixed Forest 0 802 62 0 0 575 1 1,440
MH Mesic Hardwoods 2 1,767 181 30 3 3,443 0 5,427
MHc26 | Central DryMesic OakAspen Forest 2,319 67,940| 10,625| 2,399 3,5613| 475,948 169| 562,912
MHc36 | Central Mesic Hardwood Forest (Eastern) 34 14,332 268 326 239 | 283,210 274 | 298,684
MHc47 | Central WetMesic Hardwood Forest 0 16,641 535 0 0 153,221 0 170,398
MHN35 | Northern Mesic Hardwood Forest 0 26,887 14,700 109 1,030| 114,135 40 156,901
MHn44 | Northern WetMesic Boreal Hardwoo®onifer Forest 0 10,352| 3,147 35 347 27,715 33 41,629
MHN46 | Northern WetMesic Hardwood Forest 0 2,720 93 0 30 1,152 0 3,995
MHN47 | Northern Rich Mesic Hardwood Forest 0 69 153 0 0 752 0 974

Upland Subtotal 3,112| 150,530| 30,817 2,979 6,411 | 1,366,845 531 | 1,561,224
AP Acid Peatland 63 12,314 2,607 129 276 29,649 6 45,045
FP Forested Peatland 102 14,596| 3,354 224 432 62,049 108 80,866
OP Open Rich Peatland 0 15 0 0 0 298 0 314
WF Wet Forest 330 51,025| 7,981 484 1,492| 239,772 166| 301,250
WM Wet Meadow 657 65,631| 14,774 894 1,290| 343,060 214 | 426,520
Water | Water 102 2,790 530 264 6 100,098 1 103,790

Lowland Subtotal 1,255| 146,371| 29,247 1,995 3,496 774,926 496 | 957,785

Source: George Host, Natural Resources Research Institute
Note: More information on NPC Classes can be found idRiedd Guide to the Native Plant Communities of MinneSotat
www.dnr.state.mn.us/npc/classification.html
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3.4. Minnesota County Biological Survey (MCBS)

The Minnesota Biological Survey (MBS) began in 1987 agséematic survey of rare biological
featuresThe goal of the MBS is to identify significant natural areas and to collect and interpret
data on the distribution and ecology of rare plants, rare animals, and natural communities. To
accomplish this goal thdBS uses a muHievel procedure, beginning with evaluation of existing
inventory data and followed by an assessment of the quality and condition of selected areas using
air photos, classified satellite imagery, and ground survey. This is supplemergpdcdmlized

field surveys of selected rare species or groups of species. Through this process the MBS
systematically collects, interprets, and delivers baseline data on the distribution and ecology of
rare plants, rare animals, native plant communitied, fanctional landscapes needed to guide
decision makingTo date MBS has completed survey work 408 Minnesota's 8¢ounties with

surveys underway i8 othercounties- including Pine County in the East Central Landscape.

In the completed survey area, the MBS has added over 15,000 new records of rare plants and
animals to the DNR's Natural Heritage Information System (NHIS), added Om&0Ovegetation

plots to the Relevé Database, record®®native plants, mosses, lichenand animalsot
previously documented in Minnesota, conducted aquatic plant surveys in over 1,500 lakes,
produced printed and digital maps of native plant communities and rare speciexcéom88s

and digital maps for an additional &8untiesand 3Ecological subsections.

In the completed portion of theast Centralandscape the Biological Survey has identifiedrly
144,000 acres as having an 6outstandingé6 or
approximately another 153,000 acres as haaingé mo d e r(FRigure3d! and Eabld3.8)
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Table 3.8. Area estimatesof biological significance in theEast Central Landscape

Completed(Benton, Chisago, Isanti, Kanabec, Mille 2 763 669
Lacs, Morrison, Sherburne, Wright) T
Preliminary (Pine 917,167

Outstanding 43,677
High 100,289
Moderate 153,220 5.5
Below 119,007 4.3

Outstanding 58,587 6.4
High 55,404 6.0
Moderate 170,515 18.6
Below 3,677 0.4

SourceMN Geospatial Commons.
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Figure 3.4. Areas of biological significance in th&east Central Landscape from the
Minnesota Biological Survey.
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3.5. Comparison ofPre-SettlementVegetation toCurrent Vegetation

TheEast Centralandscape was heavily forested prior to European settldsmaentuch has been
converted to development or agricultural land ugegjuantitative comparison of cover type
change from presettlement to 120is provided in Section 1.3 using data from Frangis
Marschner's analysis of 19th century of Public Land Survey notes andthéNafional Land
Cover Database.

The Public Land Survey of Minnesota started in 1847 and by 1908 the entire state of Minnesota
had been mapped. As an essential part of the spreegss, surveyors notched or blazed bearing

trees to facilitate the relocation of survey corners. They also noted the species, diameter, and
distance and azimuth from the corner for each bearing tree. The Minnesota Department of Natural
Resources Ecologal Classification System Program analyzed bearing tree data and compared it

to FIA 1990 plotlevel data. Tree records were selected from the 1990 FIA plot data to reproduce

as nearly as possible the procedure that the surveyors used to select bearirkptraemore
detailed description of the methodol o@y wused
http://files.dnr.state.mn.us/eco/nhnrp/brgtree.pdf

Table 39 summarizes the results of the analysisgarts ofWestern Superior Uplands and the
Minnesota and NHEowa Morainalsections The data in this table is only for parts of these ECS
sections beause it is summarizetbim Land Type Association (LTAgvel data that only includes

LTAs that intersect withthe East Central Landscapeable 39 compares abundaeof bearing

trees to abundance of FIA possible bearing ¢tr
point difference between the bearing tree abundance values and the FIA values. The final column
shows the proportional difference for each spe€iesexamplein the Western Superior Uplands

ash was4.4% more abundant among the selected FIA trees than among the bearing trees. In
general in the Western Superior Uplaniiieere is an increase aspen and a decrease in tamarack.

In the Minnesota and Nbwa Morainalthereis an increase in red oak and a decrease in bur oak.

The MN DNR Division of Forestry, Resource Assessment program has also done comparisons
between presettlement (ca. 1848908) and modern (ca. 1990) NPC communitieshle 3.10

showsa declineof theyounggrowth stage@-35 year) andan increase in the matugeowth stage
(55-135year) forests in thMHc26 forest communitya classwvhich accounts for near63,000

acresin the East CentraLandscapeTable 3.11 shows changes in the relative abundance of
different species in different growth stages betweersptéement and modeiHc26 forests

For example, in the presettlement era sugar maple was absent in MHc26 forests, but now is
relatively abundant across | algrowth stages.More information can be found at:
www.dnr.state.mn.us/forestry/ecs_silv/npcTables Figures.html

More information orthe comparison of preettlement and ctent vegetatiowan be found in the
following resources:

1 Friedman, S. K., and Reich, P.B. (2005). "Regional legacies of logging: departure from
presettlement forest conditionsNorthernMinnesota' Ecological Applicationd5: 726 744.
(This summarizes change for % density and basal area by subsection.)

1 Schulte L. A., D. J. Mladenoff, et al. (2007). "Homogenization of northern U.S. Great Lakes
forests due to land uselandscape Ecolog®2(7): 10891103. (This includes northern MN
and shows changes in species composition as well as tree size.)
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1 White, M. A. andG. E. Host (2008). "Forest disturbance frequency and patch structure from
pre-European settlement to present in the Mixed Forest Province of Minnesota, USA."
Canadian Journal of Forest Resed@8(8): 22122226.
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Table 39. Relative difference in abundance of tree species estimated from the Public Land Survey of the late 18G0w the
1990 Forest Inventory and Analysig for the Western Superior Upland and Minnesota and NE lowa Morainal ECS Sectioris

. Minnesota & NE
Western Superior Uplands | Morainal
Tree Species (from bearing tree metadata) - owa .
Difference Prc_)portlonal Difference Prqportlonal
Difference Difference

Ash - Fraxinus nigra, F. pennsylvanica, F. americana 4.4 2.0 3.6 2.1
Aspen- Populus tremuloides, P. grandidentata, P. balsamifardesser part) 20.4 2.8 -4.3 -1.6
Balm-of-Gilead- Populus balsamiferéin greater part) 0.9 11.1 -- --
Birch - Betula papyrifera, B. cordifolia -2.0 -1.2 14 3.7
Black Spruce Picea mariana -0.7 -1.4 -- --
Box-Elder- Acer negundo -- -- 2.9 71.6
Bur Oak- Quercus macrocarpa 1.0 1.2 -10.0 -1.7
Butternut- Juglans cinerea -- -- 0.0 1.0
Cherry- Prunus serotina, P. pennsylvanica -- -- 0.5 2.0
Cottonwood Populus deltoides -- -- 0.7 40.3
Elm - Ulmus americana, U. rubra, U. thomasii 0.2 1.0 -2.8 -1.3
Fir - Abies balsamea -0.5 -1.2 - -
Hackberry- Celtis occidentalis -- -- 0.6 9.8
Hickory - Carya cordiformis, C. ovata -- -- -0.6 -2.6
Ironwood- Ostrya virginiana -0.5 -2.6 -2.3 -2.7
Jack Oak Quercus ellipsoidalis -- -- -6.7 -2.4
Jack Pine Pinus banksiana -0.5 -1.5 0.6 12.1
Juniper or Red CedarJuniperus virginiana -- -- 0.7 71.6
Linden or BasswoodTilia americana 2.6 1.8 1.7 1.3
Red Maple- Acer rubrum 6.0 109.3 1.8 118.1
Red Oak Quercus rubra, Q. ellipsoidali§n part or as hybrid) 5.8 2.4 15.4 3.2
Red Pine Pinus resinosa -1.7 -2.3 4.6 67.1
Sugar Maple Acer saccharum 0.8 1.2 -0.7 -1.2
Tamarack Larix laricina -17.1 -10.4 -3.0 -4.2
White Pine- Pinus strobus -5.5 -8.1 0.7 10.1
White Spruce Picea glauca -1.9 -7.2 -- --
Willow - Salixspp. -- -- 0.4 2.1
Yellow Birch - Beutula alleghaniensis -0.6 -3.3 -- --

SourceSource: DNR Division of Forestry, Resource Assessment.

A Public Land Surwe Bearing Tree Data, late 1808s;ores Inventory and Analysis, 1990.

*Note: Results are summarized frarand Type AssociatiorLTA)-level data that only includes LTAs thatersectwith the East Central Landscape, and do not
represenentire ECS Sections.
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Table 3.10. Growth -stagedistribution in pre-settlement' and moderr® MHc26 forests.

Pre-settlement® ModernB
e e (ca. 18461908) (ca. 1990)
Young (0- 35) 21% 13%
Transition 85- 55) 31% 21%
Mature 65 - 135 45% 64%
Old (>135) 3% 1%

Source: DNR Division of Forestry, Resource Assessment
https://ffiles.dnr.state.mn.us/forestry/ecssilviculture/plantcommunities/MHc26.pdf

Note:Valuesbased or8,649Public Land Survey corners a2db25FIA subplotsmodeled to represent the ME6
community and estimated to fall within the young, mature, and old grstaties
APublic Land Survey Bearing Tree Data, late 1800s.

BUnited States Forest Service Forest Inventory and Analysis, 1990.

Table 3.11. Relative abundance (%) of tree species in young, mature, and old growsitages
in pre-settlement* and moderr? MH c26forests.

Forest Growth Stages in Years

Young (0-35) Mature (55135 Old (>13H

Dominant Trees Pre- Pre- Pre-
settlement Mogem settlement Mogem settlement Mogem

A A A
Quaking (Bigtoothed) Aspen 76% 50% 22% 19% 26% 1%
Paper Birch 13% 4% 40% 11% 20% 2%
Red Oak 4% 5% 12% 22% 11% 29%
Red Maple 1% 12% 5% 11% 2% 1%
Bur and White Oak T 1% 5% 4% 4% 14%
White Pine T 0% 2% 0% 10% 0%
White Spruce i 1% 2% 0% 12% 0%
Basswood 1% 6% 3% 10% 3% 14%
Sugar Maple 0% 13% 0% 14% 0% 17%
Green (Black) Ash T 0% 1% 1% 0% 3%
I[ronwood i 6% 1% 5% 2% 4%
Miscellaneous 5% 2% 7% 3% 10% 12%

Source: DNR Division oForestry, Resource Assessment
https://ffiles.dnr.state.mn.us/forestry/ecssilviculture/plantcommunities/MHc26.pdf

Note: Values based on 3,649 Public Land Syia@ners and 2,525 FIA subplots modeled to represent the2B1H
community and estimated to fall within the young, mature, and old grataties.
APublic Land Survey Bearing Tree Data, late 1800s.

BUnited States Forest Service Forest Inventory and Analysis, 1990.
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3.6. Forests in &Changing Climate

Future forest management discussions need to consider climate change considerations in addition
to the presettlement conditions. Forest managers and researchers from across the State of
Minnesota and Great Lakes Region developed a climate change vuityessisessment fahe

forest ecosystems the Laurentian Mixed Forest Provinge northern Minnesota (Handler et al.
2014). Contributors to the assessment included private forestry companies; academic institutions;
and federal, state, and tribal agesci€his collaboration led to the development of the Forest
Ecosystem Vulnerability Assessment and Synthesis (FEVAS) which pulls together information
about the current condition of forests and kaisé in northern Minnesota, observed and projected
climate tends, ecosystem modeling results, and published scientific literature to describe the
potential impacts of climate changée assessment included a deliberate process to incorporate
local knowledge and manager experience before reaching conclusionshedoulnerability of
different forest systemslhis assessment serves as an information baseline for managers to
consider and refine based on local informatibime particular climate change risks for a specific
location will be influenced by variety oa€tors, including site conditions, forest health, and past
management

The FEVAS summarizes major drivers and stressors related to climate ¢habtg3.12) and
vulnerability determinations for all six forested Native Plant Community Systems, in addition to
two key managed forest syster@s/erall vulnerability determinations ranged from tovoderate
(Floodplain Forests) to high (Wet Forests, Forestth Reatlands, and Acid Peatlan@&able

3.13). These vulnerability determinations were made by a group of local forest managers and
researchers, afteonsidering the full array of information described above

To assist in formulating vulnerability determinations, researchers affiliated with the FEVAS used
climate impact models (Tree Atlas and LANDIS) to describe potential change to tree species by
the end of the century in the Laurentian Mixed Forest Province in Minnesota, which covers a
large portion of to the East Central Landscape. More information about these forest impact
models can be found in chapters 2 and 5 of Handler et al. 2014. ResulesToe¢hAtlas model

in the Western Superior Uplandad Minnesota & NHowa MorainalSectiors are summarized

in
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Table314 Tree Atl as resul PE€EMaB&) datadeyg BLIEIATFDO O (Al O
climate scenarios so the range of potential outcomes can be compaieg sidie When viewing

these results it is important to remember that models are not perfaidd aatlaccount for some
factorsthat could banodified by climatechange, likedroughts, wildfire activity, and invasive
speciesDespite these limits, models provide useful informatabout future expectations. It is

perhaps best to think of these projections as indicatorsssfiplity and potential change.

The vulnerability determinations for NPC Systems and Managed Forests are broad expectations
across the entire Laurentian Mixed Forest Province. Within smahesdapes and individual
stands, local site conditions will have a big influence on climate change risk and vulnerability.
Forest health issues, species and age class diversity, and soils and landscape position can all
influence how a site might responddonate change. For example, a mesic hardwood stand might
have increased risk from climate change if it contains few species, is infested with garlic mustard,
and exists on relatively nutriepbor or droughprone soils. Therefore, managers and planners
should modify the general vulnerability determinations with their own knowledge and experience.

For more complete information on climate change in Minnesota, please refer to the full FEVAS
document. This document is availablevatw.nrs.fs.fed.us/pubs/45939

Table 3.12. Summary of current major drivers and stressors for each forest system
analyzed in the Forest Ecosystem Vulnerability Assessment and Synthesis.

ST Maj or Drivers Major Stressors
Type
. Coarsetextured soils or shallow soilg Fire suppression, insect pests an
Fire-Dependent ! : .
over bedrock, fire return intervals 20 diseases, understory hazel
Forest - )
to 150 yrs. competition, deer herbivory
Mesic soils or deep impermeable , : .
. : . Exotic earthworms, invasive
Mesic layers, consistent moisture and : .
: : .| plants, insect pests, diseases,
Hardwood nutrients, gagphase disturbances wit
i freezethaw cycles, drought, deer|
Forest standreplacing events every 400 to )
herbivory
2000 yrs.
, Alluvial soils, annual or occasional | Changes to flood regime,
Floodplain o .
floods, connectivity to river and watg buckthorn and reed canarygrass
Forest :
table drought, deer herbivory
. . , . Changes to soil moisture regime
Wet-mesic soils, saturated in spring . L :
Wet Forest i o . ongoing ash decline, invasive
and dry in summer, periodic flooding .2
species, insect pests, drought
Peat soils, saturated throughout Changes to water table, roads ar
Forested Rich | growing season, moisture through | beaver dams, insect pests and
Peatland precipitation and groundwater, pH | diseases, winterburn, drought, d¢
greater than 5. herbivory, changes in pH
Peat soils, saturated throughout
. . Changes to water table, roads ar
. growing season, moisture through .
Acid Peatland R beaver dams, insect pests and
only precipitation, pH less than 5.5, | . .
: : diseases, winterburn, drought
nutrientpoor environments
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Community

Maj or Drivers Major Stressors
Type

Forest tent aterpillar and gypsy
moth, drought, deer herbivory,
hypoxylon canker, exotic
earthworms

Sandy to mesic soils, limited by high| Armillaria, red pine shoot blight,
Managed Red | summer temperatures, dependent o] understory hazel competition, de
Pine planting for regeneration, evaged | herbivory, bark beetles, drought
management on 60 to 120 yr. rotatiq stress in dense stands

Source: Handler et al. 281Forest Ecosystem Vulnerability Assessment and Synthesis (FEVAS)
Note: More information on natiyelant communities can be found atvw.dnr.state.mn.us/npc/classification.html

Gradient of soil types and landforms
Managed Aspen frequent disturbance, evaged
management on 35 to 60 yr. rotatior
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Table 3.13. Vulnerability determination summaries for the forest systemsnalyzed in the
Forest Ecosystem Vulnerability Assessment and Synthesis.

Forest System il Adaptn_/e Vulnerability | Evidence | Agreement
Impacts Capacity
Fire-Dependent Negative Mod'erate Moderate Medium Medium
Forest High
Mesic Hardwood Moderate Mod‘erate Moderate Medium Medium
Forest High
Floodplain Foresi Modgr'ate Moderate | Low-Moderate L|m|t.ed- Medium
Positive Medium
. : Limited- :
Wet Forest Negative Low High Medium Medium
Forested Rich : : . . :
Peatland Negative Low High Medium | Medium-High
Acid Peatland Negative Low High Medium | Medium-High
Managed Aspen I\Iﬂloderz_ate Moderate | ModerateHigh | Medium High
egative
M_anaged Red Modergte Moderate ModerateHigh | Medium Medium
Pine Negative Low

Source: Handler et al. 281Forest EcosysteMulnerability Assessment and Synthesis (FEVAS)
Note: More information on native plant communities can be founalvat.dnr.state.mn.us/npc/classification.html
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Table 3.14. Climate changeprojections for individual tree speciesin the Western Superior
Uplands and Minnesota & NE lowa Morainal sections

Species

Western Superior Uplands

Minnesota & NE
lowa Morainal

Low Climate
Change
(PCM B1)

High Climate
Change
(Hadley A1F1)

Low Climate
Change
(PCM B1)

High Climate

Hadley A1F1

American basswood

American beech

American elm

American hornbeam

Balsam fir

Balsam poplar

Bigtooth aspen

Bitternut hickory

Black ash

Black cherry

Black hickory

Black locust

Black maple

Black oak

Black spruce

Black walnut

Black willow

Blackgum

No Change No Change

No Change

No Change
No Change

Blackjack oak

Boxelder

Bur oak

Butternut

Cedar elm

No Change

Chinkapin oak

Chokecherry

Common persimmo

Eastern cottonwood

Eastern hemlock

Eastern redbud

Eastern redcedar

Eastern white pine

Flowering dogwood

Green ash

Hackberry

Honeylocust

Ironwood

Jack pine

Kentucky coffeetree

No Change

No Change

Mockernut hickory

Mountain maple

Northern catalpa

Northern pinoak

Northern red oak

Northern whitecedar

Ohio buckeye

Osageorange

Paper birch

No Change
No Change

No Change

No Change

No Change

No Change

No Change

No Change

No Change

Adapt*
Change

No Change

+ | 3ol 30| | 30| Do| o[ 3

No Change

Too Too| Toof 30| J0| I

+ |+ |+ |+

No Change

No Change

No Change

ol + | Boof 30| + | + | Do| + [+ [ 30| I0| + |+ |+ 30| 30| 0| Do| | (30| + | 30| Do/ o
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Minnesota & NE
lowa Morainal
Species Low Climate | High Climate | Low Climate | High Climate | Adapt*

Change Change Change Change
(PCM B1) | (Hadley A1F1) PCM B1 Hadley A1F1

Western Superior Uplands

Pawpaw
Peachleaf willow
Pecan
Pignut hickory
Pin cherry
Pin oak
Post oak
Quaking aspen
Red maple No Change No Change No Change
Red mulberry
Red pine No Change No Change No Change
Red spruce
River birch
Rock elm No Change No Change
Sassafras
Scarlet oak
Shagbark hickory
Shellbark hickory
Shingle oak
Silver maple
Slippery elm
Sugar maple No Change No Change
Sugarberry
Swamp tupelo
Swamp white oak
Sweetgum
Sycamore
Tamarack
Turkey oak
Water oak
White ash
White oak
White spruce
Wild plum
Winged elm
Yellow birch
Yellow-poplar
Sources: Handler et al. 2014; Forest Ecosystem Vulnerability Assessment and Synthesis (FEVAS).
*Factors not included in thhmodels, such as the abilityrespond favorably to disturbance, may make a species
more or less ablto adapt téuture stress.

+ High adaptability. ecies may perform better than modeled

A Mediumadaptability

Low adaptability. Species may perform worse than modeled

Note: Theseresults are fothe entire Western Superior Uplaradsd Minnesota & NE lowa Morainal Sections
which andoutside the MFRC East Central Landscape boundaries.
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3.7. ForestType Groups

Forest I nventory and Anal ys i sforestfahdéoprdinatedbg per i
the US Forest Service. Survey procedures are designed to provide reliable estimates on the type,
extent, growth, mortality, and removals fofest land FIA was not conceived or designed to

provide information on ecological potead, plant diversity, forest fragmentation, or any number

of other variables that may be necessary to fully assess the diversity of our forests. FIA alone
provides an incomplete picture of forest diversity.

FIA classifiesforest lang into types based dhe predominant tree species in a stangure3.5).

Forest types exhibit broad ranges of species composition and structure. For example, the aspen
forest type will include areas of pure aspen and also areas with multiple species suci,as aspe
birch and fir. Forest type groups are collections of one or more forest types. For example, the
aspenbirch group includes aspen, birch, and balsam pdptast types

Figure3.5 showsthe FIA estimatedistribution of forest type groups in tBast Centralandscape

in 1977, 190, 2003, and 2@l In all but the lasbf these survey years the asg@rch group has

been the largest forest type granghe region, ranging from adh of45.5% in 1977 to a low of

30.9% in the 2016urvey. According to FlAanalysisthere has beea decline omnearly 57,000

acres offorest landn theaspenrbirch group between 1977 and ZéstimategFigure3.6). Over

the same time period the oak/hickory group grew by nearly 224,000 acres and more than doubled
in area to become the largest foregtet group in the East Central landscape by 2016. The
elm/ash/cottonwood group also experienced a significant inciafaabout 47,000 acreand
supplanted the declining maple/beech/birch grasithethird most abundant forest type group in

the regionComparison between the 2003 and B@lrveysndicated similar trends with relatively

large increases in the oak/hickory and elm/ash/cottonwood groups and a sizable decrease in the
maple/beech/birch group. However, in conttast9772016 comparisongheaspen/birch group
experienced a small increase of over 5,600 acres since(Rig0Be3.7)
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Figure 3.5. Forest landacres by FIA Forest Type Group for forest land in the East Central

Landscape.
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Source: Forest Inventory and Analysis estimate
Note: Oak/pineand other hardwoodgoups were not available fall time periods
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Figure 3.6. Estimated change in FIA Forest Type Group acreage fdorest land in the East
-Central Landscape, 1972016

Oak / hickory

Elm / ash / cottonwood
White / red / jack pine
Spruce / fir

Maple / beech / birch
Aspen / birch

-100,000 -50,000 0 50,000 100,000 150,000 200,000 250,000
Thousands of Forest land Acres

Source: Feest Inventory and Analysis estate

Figure 3.7. Estimated change in FIA Forest Type Group acreage fdorest land in the East
Central Landscape, 20032016
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Source: Forest Inventory and Analysi&imate.
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3.9. AgeClassStructure of ForestLand

Figure 3.8 shows theFIA estimatedage class structure dbrest langd in the East Central
Landscape in 1977, 1990, 2003, 20d 6FIA datasets TheFIA estimatedage class structure for

1977 shows an abundancefafest landn the 4160 year age class373,000 acres37.8% of all

forest land. By the 2016 estimate, the 4D age class had been reduced by over 100,000 acres
(Figure 3.9)and was surpassed by the®1 age class in abundaneghich increased from about

136, 000 acres to over 352,000 atomeslandThe8- appr o
100 age clasalso expanded to occupy more than 173,80@sor 13.7% of theforest landin

2016.This patternwas somewhatontinued between 2003 a@816when the greatestecrease

was in the 43460 age class while the greatagsirease werein the 61-80 and 81100age classs
(Figure3.10).

The asperbirch forest type groupad beerthe largest group in the regiower the past 40 years
andhasseen significant declineBor the aspen forest type éorest landmost ofthis decline has
been n the 4160 age class~97,000acres) which was only partly offset by an increase of over
47,000 acres in the 680 age clas@-igure3.11).

Figure3.12 andFigure3.13 summarize FIA estimates &drest age structure daita 2016 This
analysis shows the highest total acre&§el (/00acres)in 2016was in the 6480 year age class
but also shows variation between forest tyfksble 3.18, Figure 3.12). For example thenost
frequent oak/hickory, maple/beech/birablin/ash/cottonwood/ and spruce/fur type groups are in
the 6180 age class whereas the largesta@gss of the aspen/birch group was thel@lage class
(Figure3.13).
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Figure 3.8. Estimated age class structure dbrest land in the East Central Landscape,
1977, 1990, 2003, an?016
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Figure 3.9. Estimated changen age class structure orforest land in the East Central
Landscape, 1977 t@2016
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Figure 3.10. Estimated changan age class structure oriorest land in the East Central
Landscape, 2003 t2016
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Figure 3.11. Estimated change in age class structure tfie aspen forestype onforest land

in the East Central Landscape, 1977 t®016
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Table 3.15. Estimated age class structure dbrest land in the East Central Landscape (acres) by forest type group, 1977.

Forest Type Group AUElGla > Total
0-20 21-40 41-60 61-80 81-100 101-150 | Not Collected
Aspen / birch 93,399 137,899 195,496 16,899 4,000 1,400 -- 449,094
Oak / hickory 41,302 13,900 70,101 42,102 11,000 8,200 1,701 188,303
Maple / beech / birch 10,800 22,900 51,699 51,499 3,200 9,000 -- 149,097
Elm / ash / cottonwood 24,319 19,600 40,824 19,799 13,700 3,000 -- 121,242
Spruce / fir 20,550 9,425 13,270 4,400 1,400 -- -- 49,046
White / red / jack pine 12,100 7,700 1,400 1,400 -- -- -- 22,599
Other softwoods -- 1,900 -- -- -- -- -- 1,900
Nonstocked 4,320 1,300 -- -- -- -- -- 5,620
Total 206,790 214,623 372,790 136,099 33,299 21,599 1,701 986,901
SourceForest Inventory and Analysis estimate.
Table 3.16. Estimated age class structure dbrest land in the East Central Landscape (acres) by forest type group, 1990.
Forest Type Group HE Gl Total
0-20 21-40 41-60 61-80 81-100 101-150 | Not Collected
Aspen / birch 102,621 81,302 186,507 57,998 7,200 1,700 32,997 470,324
Oak / hickory 12,099 12,965 56,498 70,669 32,502 13,600 3,600 201,933
Maple / beech / birch 42,501 13,001 60,297 58,698 20,499 5,599 1,800 202,395
Elm / ash / cottonwood 37,699 22,715 28,504 38,703 7,400 6,401 800 142,223
Spruce / fir 10,602 27,503 12,802 11,301 1,100 -- -- 63,309
White /red / jack pine 14,502 10,901 5,999 -- 2,000 -- 3,600 37,002
Other softwoods 400 2,300 -- -- -- -- -- 2,700
Nonstocked 1,400 -- -- -- -- -- 200 1,600
Total 221,824 170,687 350,607 237,369 70,701 27,301 42,996, 1,121,486
SourceForest Inventory anfnalysis estimate.
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Table 3.17. Estimated age class structure dbrest land in the East Central Landscape (acres) by forest type group, 2003.

Forest Type Group AUElGla > Total
0-20 21-40 41-60 61-80 81-100 101-150 | Not Collected

Aspen / birch 106,692 96,795 146,654 26,038 6,500 3,787 -- 386,466
Oak / hickory 17,236 35,290 117,846 109,148 39,925 20,534 -- 339,979
Maple / beech / birch 17,565 13,777 35,376 49,013 25,793 -- -- 141,524
Elm / ash / cottonwood 10,835 22,029 49,723 26,694 22,178 -- -- 131,459
Spruce / fir 847 3,456 24,803 13,923 -- 3,389 -- 46,417
White / red / jack pine 13,100 12,084 18,201 -- 4,021 -- -- 47,407
Oak / pine 947 -- 6,900 -- -- -- -- 7,847
Other hardwoods - 2,421 2,157 - 3,272 -- -- 7,850
Other softwoods 820 3,086 -- 7,966 -- -- -- 11,872
Nonstocked 21,152 -- -- -- -- -- -- 21,152
Total 189,195 188,937 401,661 232,781 101,689 27,709 -- 1,141,972

SourceForest Inventory and Analysis estimate.

Table 3.18. Estimated age class structure dbrest land in the East Central Landscape (@res) by forest type group2016
Forest Type Group HGE Gl Total

0-20 21-40 41-60 61-80 81-100 101-150 | Not Collected

Aspen / birch 105,751 113,319 98,631 64,127 10,310 -- -- 392,138
Oak / hickory 32,498 32,553 69,466 150,341 96,086 31,292 -- 412,236
Maple / beech / birch 13,222 9,931 15,856 45,202 32,895 4,212 -- 121,318
Elm / ash / cottonwood 16,910 24,872 42,653 52,930 20,823 10,335 -- 168,523
Spruce / fir 4,147 12,489 15,641 25,226 9,343 20 -- 66,866
White / red / jack pine 3,681 14,518 27,270 3,362 - 3,348 -- 52,179
Oak / pine 1,988 2,009 -- 6,277 4,054 - -- 14,328
Other hardwoods 2,122 10,267 -- 872 -- -- -- 13,261
Other softwoods 4,789 4,744 1,410 3,362 -- -- -- 14,306
Nonstocked 15,051 -- -- -- -- -- -- 15,051
Total 200,159 224,702 270,927 351,699 173,511 49,208 -- 1,270,206

SourceForest Inventory and Analysis estimate.
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Figure 3.12. Total estimated age class structure dbrest land in the East Central

Landscape (acres) by forest type grou016
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Figure 3.13. Estimated age class structure dbrest land in the East Central Landscape

(acres) by forest type group2016
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3.10 Productivity of the East Centrald BorestLand

The site productivity class in the Forest Inventory and Analysis (FIA) database is a classification
of forest land in terms of inherent capacity to grow crops of industrial wood. This class identifies

the potential growth in cubic feet/acre/lyear and iseasn the culmination of mean annual
increment of fully stocked natural standis.the East CentraLandscapeabout584,600 acres
(46.0%) of forest land is estimated to have a site productivity class(84 cubic feet per acre

per year, which is the damant productivity class for each landowner groOply 1.4% of the

forest landarea in theegionis estimated to hawate productivity over 120 cubic feet per acre per

year, and0.8% of the area is estimated to have a site productivity of less tharh@@éstimated
distribution offorest landoy owner and site productivity class is displaye#igure3.14.

Figure 3.14. Estimated distribution of forest land by owner and site productivity class for

the East Central Landscape,2016
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Note: The FIA database combines Tribal, Forest Industry, andiNond u st r i al Private as
these categories cannot be separated due to disclosure laws.

Note: Site productivity class is a classificatiorfaiest land in terms of inherent capacity to grow crops of industrial

wood. Identifies the potential growth in cubic feet/acre/year and is based on the culmination of mean annual

increment of fully stocked natural stands.
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3.11. ForestLand Biomass

Forestbiomass is an estimate of the total dry weight of live trees (at least 1 inch d.b.h.) on the
landscape including bark but excluding foliage. Biomassithasdmponents for most tree species
(bole, tops and limbs, saplings, sturapd belowground

1 Bole- Biomass of dree at least 5 inches d.bfrom 1 foot above the ground to arkth top
outside bark or to a point where the central stem breaks into limbs.

1 Tops and limbs Total biomass of &ee at least 5 inches d.bffom a oot stump minus the
bole.

1 Saplings Total aboveground biomass of a tree from 1 to 5 inches in d.b.h.

1 Stump- Biomass of a tree 5 inches d.b.h. and larger from the ground to a height of 1 foot.

1 Belowground biomass Biomass of coarse roots withrao ot di ameter O 0. 1
model ed esti mate, calcul ated on |live trees
di ameter O 5 inches.

Forest landn theEast Centralandscapéasan estimated totdiomass obver 56.amillion short

tons(one short ton equals 2,000 Ibaijh aboveground biomasacounting folover 47.2million

short tongTable3.19). Collectively, oaks account for 31.4% of the aboveground biomass in the

East Central Landscape, and the aligt of theaboveground biomass asperand cottonwood

Other specie groups witkelatively large aboveground biomasses include soft maple (11.8%) and

ash (10.3%), the latter of which is under increasing threat from Emerald Ash Bbese

estimates do not includgead treedpliage or trees on noffiorest land but highlight the viume

of chemical resources sequestered in the woody spedisbCentraMi nnesot ads f or e
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Table 3.19. Estimated biomass in dry weight (short tons) of live trees diorest land in the East Central Landscape,2016

Total
Species Group Mercg iz qus it Saplings Stumps | aboveground Belqwground Total
ole limbs bIOMASS biomass biomass
Other yellowpines 161,697 27,664 16,271 9,452 215,084 49,378 264,461
Eastern white and red ping 1,972,185 342,387 48,616 99,232 2,462,421, 562,327 3,024,748
Jack pine 113,387 20,129 2,014 6,588 142,118 32,633 174,751
Spruce and balsam fir 521,046 97,074 262,636 35,357 916,112 217,305 1,133,417
Other eastern softwoods 445,102 69,722 84,714 40,292 639,830 149,589 789,419
Select white oaks 4,521,793 1,077,617 149,166 238,793 5,987,370 1,155,887 7,143,257
Select red oaks 5,467,106 1,208,124 147,027 267,200 7,089,457, 1,363,799 8,453,256
Other red oaks 1,256,937 278,251 72,050 63,111 1,670,348 322,104 1,992,453
Hickory 71,268 22,052 16,694 5,066 115,080 22,647 137,727
Yellow birch 21,000 6,765 47,044 1,525 76,334 15,624 91,958
Hard maple 1,416,029 385,587 339,837 81,293 2,222,746 437,831 2,660,577
Soft maple 3,511,423 1,028,825 798,551 204,086 5,542,885 1,092,925 6,635,810
Ash 3,110,803 901,394 614,535 230,988 4,857,720 958,646 5,816,366
Cottonwood and aspen 5,047,323 1,543,753 1,140,202 265,039 7,996,317, 1,579,411 9,575,727
Basswood 1,841,078 527,983 204,826 89,548 2,663,436 520,261 3,183,697
Black walnut 6,193 2,189 -- 566 8,947 1,762 10,709
Other eastern soft
hardwoods 2,144,126 692,797 707,985 142,826 3,687,734 733,248, 4,420,981
Other eastern hard
hardwoods 280,915 74,493 333,390 20,437 709,235 146,998 856,233
Eastern noncommercial
hardwoods 161,697 27,664 16,271 9,452 215,084 49,378 264,461
Total 32,071,108 8,334,470 5,001,829 1,810,851 47,218,258 9,411,753 56,630,008
SourceForest Inventory and Analysis estimate
MFRCT 2nd Generation EC Landscape Plan -37 Conditions & Trends Report



Working Draft

3.12. ForestL and Carbon Stock

Interest in terrestrial carbon sequestration has increased in an effort to explore opportunities for

climate change mitigation. Carbon sequestration is the process by which atmospheric carbon

dioxide is taken up by trees, grasses, and other plants thpboghsynthesis and stored as carbon

in biomass (trunks, branches, foliage, and roots) and soils. The sink of carbon sequestration in

forests and wood products helps to offset sources of carbon dioxide to the atmosphere, such as
deforestation, forest fireand fossil fuel emissions.

Sustainable forestry practices can increase the ability of forests to sequester atmospheric carbon
while enhancing other ecosystem services, such as improved soil and water quality. Planting new
trees and improving forest heattirough thinning and prescribed burning are some of the ways to
increase forest carbon in the long run. Harvesting and regenerating forests can also result in net
carbon sequestration in wood products and new forest growth.

In response to government, husss, and individual commitments to reduce carbon dioxide
emissions, carbon is now a priced environmental commodity in the global marketplace. The United
States carbon market is in its formative stages. States and regions are developing climate change
straegies and policy for reducing carbon dioxide emissions, and mandatory markets are forming
at the regional and state levels. The Voluntary Reporting of Greenhouse Gases Program,
established by Section 1605(b) of the Energy Policy Act of 1992, providesaasnier
organizations and individuatsincluding forest landowners and other land manag&rsecord

their baseline emissions and emission reductiblmse information on carbon sequestration can

be found atwww.fs.fed.us/ecosystemservices/carbon.shtmi

According to FlAestimatesforestsin the East CentralLandscape currently sequesterer119.6
million short tons of carbomhich representabout6.5% of the stateavide total (Table 3.20).
Approximately 65.% of this carbon is sequestered in the organic soil (defined as the fine organic
material below the soil surface to epdh of 1 meter)Over56% of the nororganic soil carbon
storage is in live trees at least 1 irtth.h.
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Table 3.20. Estimated carbon storage irEast Central Landscapeforest land, 2016(Values

are short tons).

East % of State | % of (yg)?f ;\Inqn-
Minnesota Central Category | Total ganic
Landscape Total Carbon =l
Carbon
ﬁte:’g‘s’fgr"“”d in live 253,956,274 23,501,584 9.3%| 19.6% 56.4%
tBrgfs",ng””d inlive 52,748,826 4,681,188 8.9%| 3.9% 11.2%
Above and belowground 41 5,6 17 2,350,436 75%| 2.0% 5.6%
standingdead trees*
Aboveground live
seedlings, shrubs, and 13,471,083 954,936 7.1% 0.8% 2.3%
bushes
Belowground live
seedlings, shrubs, and 1,496,787 106,104 7.1% 0.1% 0.3%
bushes
Stumps, C0arse roots, | 44 145 60d 3,378,897 8.4%| 2.8% 8.1%
and coarse woody debri
Litter 128,115,341 6,676,817 5.2% 5.6% 16.0%
Organic soil 1,317,884,494 78,017,206 5.9%| 65.2% --
Total Carbon 1,839,161,594 119,667,17C 6.5% | 100.0% --
Source: Forest Inventory and Analysis estimate
* At least 1 inch d.b.h./d.r.c
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3.13. Annual Growth, Mortality, and Removals ofGrowing Stock on Timberland
These data are for Timberland
Forest Inventory and Analysis Definitions:

1 Growing stock. All live trees of commercial species that meet minimum merchantability
standards (at least 5 inches d.b.h.). In general, these trees have at least ofectdiec8on,
are reasonably free from defect on the merchantable bole, and at least &%#%e of the
volume is merchantable. Excludes rough or rotten cull trees.

1 Net cubicfoot volume.For timber species, this is the net volume of wood in the central stem
of a sample tree O 5. dootistmrophte s minimum-gich aome t er |,
diameter, or to where the central stem breaks into limbs all of which are <4.0 inches in
diameter

1 Average annual net growthhe average annual change in the volume of trees during the period
between inventories. Components include the change in volunreesf that have met the
minimum size requirements over the inventory period, plus the volume of trees reaching the
minimum size (O 5.0 inches dbh) during the p
died during the period, minus the volume ofl curing the period. Mortality removals (trees
killed in the harvesting process and left on site) and diversion removals (trees removed from
the forestland base due to a change from forest to-fiooest land) are not included

1 Average annual removals afgyving stock:Trees that were growingtock trees on timberland
at the time of the previous inventory and were removed from timberland by the time of the
current inventory. Removals are cut and utilized trees, trees killed as a result of harvest
operationgut not utilized and live trees associated with lasd reclassifications.

1 Average annual harvest removalsees that were growirgfock tress on timberland at the
time of the previous inventory and were eitherautmoved by direct human activity related
to harvesting or died as a result of silvicultural or kafehring activity (death caused by
harvestng or other silvicultural activity, including girdling, chaining, etc., or to alehring
activity).

1 Average annual mortality of growing stodkolume of growing stock trees that were alive at
the time of the previous inventory and are dead in the current inventory. Tree death associated
with insects, disease, fire, animals, weather, and other factors are included.

1 Sampling error percenEquals100 multiplied by the square root of the variance divided by
the sample estimat8ince sampling error is given in percent of the estimate, a large sampling
error indicates that there is considerable uncertainty associated with the estimate.

There werel. 3 billion cubic feet L 7.1million cords) of growing stock on timberland in thast
CentralLandscape in th2016FIA survey datasefl@able3.21). Average annual negrowth in this
dataset was over 28n7illion cubic feet. Quaking aspen andrthern red oakad both the highest
net volumes and average annual net growth redgsther they made up about 3%.5f the toal
growing stock volume and 42@of the total average annual net growth.

Average annuals removals according to the 2016 FIA data was over 11.2 million cubic feet and
mortality was about 21.7 million cubic feet. In both of thessasures quaking aspen had the
highest values, making up 51.8% of the removals in the region and about 34.0% of the mortality.
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Between 2003 and 2016, net volumereased 6.2%ut average annual net growth decreased by
54.2%. Annual removals decreasedhi®o andnortality increased by 61.8%. Notable standouts
among individual speciemclude Eastern white pine which increased growth by.220and
decreased mortality by 286, bothwhich helgdto increase its overall volume by 6%6 Other
species did ntodo as well and during the same period black ash, northern pin oak, and American
elm growth rates were reduced betw&é& and 101% while themortality increased between
39%% and 932%

Overall relative mortality rates increased frO8% of growing stock/olumein 1977 to 1.66 in
2016 (Table3.23). Mortality rate increasesere much higher among American elm and jack pine
which increased rand 4fold, respectivelyData collection methods changed significantly over
this period and we do not know how much those changes may have influenced the estimates.

More recent trends can be detected by comparing FIA data from 2003GdRelative mortality
rates increased between 2003 @0d6for American elm, jack pine, northern pin oak, black ash,
guaking aspen, American basswood and northern reddeakeased fared pine, eastern white
pine, paper birch, black spryand did not kange forbigtooth aspen. No data was available for
the other major tree species.

Mortality is related to age class structure. Overall, mortality volume is higher in6@ did 61
80 age classes, but relative mortality ratese fairly constant acroggje classeglable 3.24).
One rotableexceptionto this trendvasnorthern red ogkvhose mortality volumes highest in the
81-100age class

Relative mortality rates were generallyrglar across ownership$4ble3.25), although they were
particularly high fojack pineon private timberlands

Total relative removal rates were highest fretate and countymberlands and lower from private
timberlandsalthough the relative removal rate of individual species vdiiallle3.26). The most
obviousdifferences werethe high removal rates of quaking asped maplepaper birch and
sugar maplen county timberlands

Over the period from 2@Xo 2016 average annual growing stock mortaiityabsolute termkeld
steady or rose slightly for mospeciegFigure3.15). The most noticeableccurrencavas aspike

in aspen mortality in 2012, which was a year knowrdfimaging windstorms across Minnesota.
The relative mortality rates of most species hals® increased since 200&igure 3.16). The
largest increasasccurredn American elm and jack pinghose relative mortality ratesore than
guadrupled over the past 10 years.
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Table 3.21. Net volume, average annual negrowth, average annual removals, and average annual mortality of growing stock
trees, in cubic feet, on timberlands in théeast Central Landscape,2016

Net Volume Average Annual Net Growth Average Annual Removals Average Annual Mortality
Species Volume Sampling Yol Growth Sampling Lo gl Removals | Sampling ) Mortality Sampling | % of total
(ft%) error % e (ft%) error % Lo (ft3) error % o (ft3) error % mortality
volume growth removals
Quaking aspen 260,259,760 9.0 19.3 | 7,774,293 17.3 27.0 5,814,982 29.7 51.8 7,190,578 14.6 34.0
Northern red oak 164,399,106 13.0 12.2 | 4,224,056 34.4 14.7 754,443 78.9 6.7 1,397,354 50.7 6.6
American basswood | 126,428,204 13.1 9.4 | 2,040,918 28.9 7.1 965,159 52.1 8.6 1,040,258 337 4.9
Bur oak 106,888,716 14.7 7.9 | 2,107,292 13.7 7.3 397,149 52.9 35 262,257 39.5 1.2
Red pine 99,832,392 25.9 7.4 | 3,170,045 30.1 11.0 347,583 73.0 3.1 547,781 50.3 2.6
Red maple 87,761,079 10.5 6.5 | 2,452,470 10.5 8.5 435,095 71.8 3.9 422,091 25.6 2.0
Black ash 85,773,439 145 6.3 -23,585 -1,849.6 -0.1 295,350 80.4 2.6 1,816,600 26.9 8.6
Green ash 62,588,026 16.1 4.6 | 1,742,536 19.6 6.1 165,667 85.2 15 413,464 45.3 2.0
Paper birch 53,221,756 134 3.9 164,405 236.2 0.6 358,574 69.0 3.2 1,583,755 25.2 7.5
Bigtooth aspen 51,594,736 24.9 3.8 973,331 52.6 34 370,746 94.6 3.3 777,180 48.6 3.7
Silver maple 40,516,962 45.1 3.0 555,085 54.4 1.9 9,974 102.1 0.1 198,305 102.1 0.9
Eastern white pine 34,089,142 57.8 25| 1,523,572 35.7 5.3 87,487 87.5 0.8 61,935 67.4 0.3
Sugar maple 33,244,067 21.9 25 921,290 30.9 3.2 653,641 59.4 5.8 106,305 75.1 0.5
Northern pin oak 31,104,681 27.2 2.3 99,446 530.4 0.3 403,219 775 3.6 977,982 51.4 4.6
American elm 17,320,979 14.3 1.3 7,508 3,5614.5 0.0 - - - 1,199,507 25.5 5.7
Black spruce 16,459,803 33.8 1.2 159,023 735 0.6 - - - 247,502 45.6 1.2
Tamarack (native) 13,766,652 29.3 1.0 251,273 45.4 0.9 - - - 161,158 74.4 0.8
Balsam fir 9,457,921 25.8 0.7 300,519 60.4 1.0 - - - 341,127 34.6 1.6
White oak 8,935,566 37.0 0.7 179,071 35.9 0.6 - - - - - -
Jack pine 7,351,310 44.3 0.5 -387,788 -69.8 -1.3 -- - -- 630,396 52.6 3.0
White spruce 7,035,350 35.1 0.5 627,615 42.5 2.2 - - - - - -
Balsam poplar 6,223,663 55.8 0.5 -729,236 -104.4 -2.5 146,795 74.6 1.3 928,840 86.1 4.4
Eastern redcedar 3,891,498 43.5 0.3 135,761 46.6 0.5 - - - - - -
Scotch pine 3,877,634 57.4 0.3 276,643 45.8 1.0 - - - - - -
Eastern cottonwood 3,432,270 91.7 0.3 -245,471 -77.9 -0.9 -- -- -- 432,878 77.6 2.0
Boxelder 3,108,062 28.1 0.2 178,677 37.0 0.6 - - - 21,318 102.1 0.1
Bitternut hickory 3,028,043 54.0 0.2 134,101 45.1 0.5 - - - - - -
Black willow 2,190,882 101.5 0.2 54,380 102.1 0.2 - - - - - -
Black cherry 1,674,258 25.2 0.1 111,997 27.6 0.4 20,257 106.1 0.2 - - -
Slippery elm 1,504,942 44.7 0.1 117,552 40.7 0.4 -- -- -- -- -- --
Siberian elm 1,396,074 69.1 0.1 77,937 64.4 0.3 - - - - - -
Butternut 1,086,219 40.0 0.1 -56,546 -159.0 -0.2 -- - -- 142,669 69.2 0.7
Yellow birch 630,868 65.0 0.0 -23,725 -185.7 -0.1 - - - 48,400 100.2 0.2
Black walnut 332,891 90.4 0.0 19,792 73.0 0.1 - - - - - -
Blue spruce 240,284 95.3 0.0 23,581 94.3 0.1 -- -- -- -- -- --
Hackberry 122,694 77.1 0.0 -199,004 -111.5 -0.7 - - - 220,681 106.1 1.0
White ash 37,692 96.5 0.0 8,147 94.6 0.0 -- - -- - - -
Northern whitecedar 34,531 101.5 0.0 7,066 102.1 0.0 - -- - - -- -
Other 70,374 96.9 0.0 14,704 94.7 0.1 -- - -- - - --
Total 1,350,912,527 5.5 100.0 | 28,768,733 11.4 100.0 | 11,226,121 22.7 100.0 | 21,170,321 104 100.0

Source: Forest Inventory and Analysis estimates.
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Table 3.22. Net volume, average annual net growth, average annual removals, and average annual mortality of growing stock
trees, in cubic feet, on timberlands in théeast Central Landscape, 20G.

Net Volume Average Annual Net Growth Average Annual Removals Average Annual Mortality
Species Volume Sampling Lo gl Growth Sampling Yol Removals | Sampling e Mortality Sampling | % of total
(ft%) error % teiEzl (ft%) error % e (ft3) error % el (ft%) error % mortality
volume growth removals
Quaking aspen 249,113,932 9.0 19.6 | 10,466,966 19.2 16.7 6,440,506 375 53.9 5,494,925 25.2 42.0
Northern red oak 158,856,864 12.7 12.5| 6,400,199 27.4 10.2 1,849,188 78.2 15.5 921,285 45.0 7.0
Americanbasswood| 120,476,067 13.9 9.5 | 3,148,118 29.8 5.0 293,371 58.5 25 581,802 61.2 4.4
Red maple 104,521,315 11.0 8.2 5,986,080 23.0 9.5 208,386 70.7 1.7 -- -- -=
Bur oak 98,986,764 15.5 7.8 | 5,674,063 23.8 9.0 802,345 59.0 6.7 -- -- --
Black ash 82,996,539 15.7 6.5 1,876,921 42.0 3.0 981,906 73.5 8.2 367,329 52.9 2.8
Red pine 66,396,736 29.9 5.2 5,816,858 46.9 9.3 -- -- -- 484,317 51.2 3.7
Paper birch 58,471,355 134 4.6 1,618,709 74.6 2.6 421,518 60.5 3.5 2,161,423 354 16.5
Sugar maple 53,960,947 22.4 4.2 3,396,882 36.1 5.4 -- -= -= -- -- -=
Green ash 47,452,978 18.6 3.7 2,863,940 31.0 4.6 251,753 70.6 2.1 -- -- --
Bigtooth aspen 34,051,406 23.8 2.7 4,375,480 39.2 7.0 -= -= -= 726,070 56.7 5.6
Silver maple 25,179,437 43.1 20| 4,816,740 52.2 7.7 -- -- -- -- -- --
Northern pin oak 23,554,209 38.9 1.9 919,116 54.0 15 - - - 121,880 100.1 0.9
Eastern white pine 20,590,065 70.1 1.6 475,769 60.1 0.8 -- -- -- 121,942 95.5 0.9
White oak 18,802,308 34.5 15| 1,165,207 62.7 1.9 274,338 99.5 2.3 - - -
American elm 16,686,255 14.5 1.3 748,466 49.9 1.2 -= -= -= 116,210 69.7 0.9
Tamarack (native) 16,071,572 36.4 1.3 807,805 69.6 1.3 - - - - - -
Balsam poplar 11,965,241 58.9 0.9 -248,985 -175.3 -0.4 - - - 549,790 90.8 4.2
Black spruce 10,297,469 44.2 0.8 -125,992 -117.8 -0.2 -- -- -- 276,926 59.7 2.1
Jack pine 8,471,396 48.0 0.7 -359,962 -214.9 -0.6 - - - 751,537 72.7 5.7
Balsam fir 7,964,429 27.0 0.6 196,424 111.7 0.3 49,343 104.8 0.4 -- -- --
Eastern redcedar 5,605,703 60.7 0.4 497,044 70.0 0.8 - - - - - -
Black willow 5,379,565 62.8 0.4 1,089,040 75.5 1.7 -- -- -- -- -- --
White spruce 4,657,574 40.0 0.4 374,686 59.3 0.6 - - - - - -
Butternut 3,325,562 38.5 0.3 76,702 95.5 0.1 - - - - - -
Eastern cottonwood 3,305,007 94.9 0.3 36,222 95.5 0.1 260,365 95.5 2.2 -- -- --
Scotch pine 3,123,063 83.3 0.2 46,119 104.8 0.1 - - - - - -
Siberian elm 2,436,891 73.3 0.2 -- -- -- -- -- -- -- -- --
Black cherry 2,198,903 31.4 0.2 70,704 324.2 0.1 118,627 102.4 1.0 | 345511.448 66.5 2.6
Boxelder 1,967,147 34.2 0.2 15,529 459.6 0.0 - - - 60742.317 104.8 0.5
Yellow birch 1,431,646 58.0 0.1 -- -- -- -- -- -- -- -- --
Bitternut hickory 994,329 46.7 0.1 73,429 102.4 0.1 -- -- -- -- -- --
Slippery eim 843,982 47.8 0.1 367,290 80.4 0.6 -- -- -- -- -- --
Black locust 476,614 94.9 0.0 - - - - - - - - -
Hackberry 400,446 62.2 0.0 153,756 99.5 0.2 - - - - - -
Blue spruce 45,324 99.9 0.0 - - - - - - - - -
White ash 39,735 101.0 0.0 35,900 102.4 0.1 - - - - - -
Other 351,586 102.0 0.0 - -- -- -= -- -- -= -- -=
Total 1,271,450,363 5.1 100.0 | 62,855,227 11.6 100.0| 11,951,648 26.8 100.0| 13,081,691 15.8 100.0
SourceForest Inventory and Analysis estimates.
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Table 3.23. Average annual growing stock mortality, in percent of growing stock volume, on timberlands in theast Central
Landscape, 1977, 1990, 2006nd 2016

1977 1990 2003 2016
Tree species % of Sampling % of Sampling % of Sampling % of Sampling
volume | error % volume | error % volume | error % volume | error %
Quaking aspen 2.0 2.4 2.0 5.2 2.2 23.9 2.8 13.4
Northern red oak 0.5 0.7 0.8 12.6 0.6 46.1 0.9 51.5
American basswoo 0.4 2.0 0.5 29.6 0.5 56.9 0.9 31.7
Bur oak 0.2 8.4 0.1 30.4 -- -- 0.2 39.4
Red pine 0.0 32.1 0.0 91.2 0.6 33.3 0.5 48.6
Red maple 0.2 2.6 0.4 25.3 -- -- 0.5 22.3
Black ash 0.9 0.4 0.5 20.4 0.5 56.8 2.1 22.4
Green ash 0.9 0.7 0.2 36.7 -- -- 0.7 47.7
Paper birch 0.2 20.9 2.4 9.3 3.8 38.2 2.9 21.7
Bigtooth aspen 1.4 2.6 1.1 20.7 1.5 55.4 1.5 46.0
Silver maple 0.2 15.9 1.2 60.4 -- -- 0.8 101.1
Eastern white pine 0.1 154 0.8 33.1 0.4 40.4 0.2 38.7
Sugar maple 0.4 1.8 0.3 33.2 -- -- 0.3 60.9
Northern pin oak 0.5 6.9 1.0 24.2 0.6 106.7 3.1 52.3
American elm 0.4 2.3 13.0 16.5 0.8 69.8 7.3 24.9
Black spruce 0.4 17.4 2.2 24.3 3.7 59.9 15 35.1
Tamarack (native) 2.2 1.8 0.9 36.0 -- -- 1.1 63.5
Balsam fir 0.6 7.0 1.5 36.6 -- -- 3.6 37.7
White oak 0.2 11.2 0.1 87.4 - -- - -
Jack pine 0.2 3.6 1.3 29.0 4.8 65.6 8.3 33.1
Total 0.9 2.8 1.4 4.3 1.0 14.8 1.6 10.0

Source: Forest Inventory and Analysis.

Note: Data collection procedures and plot design have changed over the coursearé#iténventory Analysis program history which may lead to issues
comparing between years. FIA data collected in 1977 and 1990 (*) were collected as a periodic survey&dniéZZ®are part of the annual survey (5 year
running average). Comparisomstween similarly collected survey data are stronger than between the two methods.
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Table 3.24. Average annual growing stock mortality by age class on timberlands in tieast Central Landscape,2016

All species Quaking aspen Northern red oak
Stand age class Volume Mortality % of Sampling Volume Mortality % of Sampling Volume Mortality % of Sampling
(ft3 (ft3 volume | error % (ft3 (ft3 volume | error % (ft3 (ft3 volume | error %
0 to 20 years 57,523,215 965,226 1.7 22.5 11,348,192 317,832 2.8 46.4 9,704,136 -- -= --
21 to 40 years 178,395,818 2,073,198 1.2 21.3 76,425,205( 1,118,392 1.5 19.1 5,177,959 7,966 0.2 78.5
41 to 60 years 318,490,077| 5,049,823 1.6 14.3 90,308,553| 2,399,223 2.7 15.7 17,641,186 -- -- --
61to 80 years 455,502,687 8,067,133 1.8 17.6 62,736,986/ 2,891,592 4.6 27.3 75,441,090 153,217 0.2 58.9
81 to 100 years 230,403,374| 4,059,669 1.8 29.1 17,333,892 302,288 1.7 43.2 32,241,025| 1,131,205 35 69.5
101 to 150 years 71,908,150 864,622 1.2 56.4 2,452,641 143,423 5.8 0.0 11,932,239 73,961 0.6 73.9
Not collected - 90,650 - - - 17,829 - - - 31,004 - -
Total 1,312,223,321] 21,170,321 1.6 10.0 | 260,605,469| 7,190,578 2.8 13.4| 152,137,635 1,397,354 0.9 51.5
American basswood Bur oak Red pine
Stand ageclass Volume Mortality % of Sampling Volume Mortality % of Sampling Volume Mortality % of Sampling
(ft3) (ft3) volume | error % (ft%) (ft%) volume | error % (ft%) (ft%) volume | error %
0 to 20 years 6,383,691 115,975 1.8 35.6 5,098,783 - - - 132,691 - - -
21 to 40 years 5,941,353 -- -= -= 14,309,693 33,107 0.2 121.7 24,471,188 -- -= --
41 to 60 years 13,796,122 203,719 15 90.1 10,045,664 -- -- -- 69,764,748 366,730 0.5 51.6
61 to 80 years 42,126,802 353,019 0.8 52.9 40,976,307 127,898 0.3 44.3 1,923,448 -- -- --
81 to 100 years 40,902,748 367,545 0.9 48.2 23,051,244 101,252 0.4 69.3 6,002,089 181,051 3.0 132.9
101 to 150 years 8,789,934 -- -- -- 12,068,815 -- -- -- -- -- -- --
Not collected -- -- -- -- -- -- -- -- -- -- -- --
Total 117,940,649| 1,040,258 0.9 31.7 | 105,550,506 262,257 0.2 39.4 | 102,294,163 547,781 0.5 48.6
Red maple Black ash Green ash
Stand age class Volume Mortality % of Sampling Volume Mortality % of Sampling Volume Mortality % of Sampling
(ft3) (ft3) volume error % (ft3) (ft3) volume error % (ft®) (ft3) volume error %
0 to 20 years 6,907,551 49,705 0.7 44.2 2,032,595 129,834 6.4 83.8 929,885 11,529 1.2 101.7
21 to 40 years 3,338,907 - - - 2,081,937 - - - 5,061,422 - - -
41 to 60 years 14,787,158 66,404 0.4 71.0 14,568,169 264,783 1.8 51.5 12,133,188 -- -- --
61 to 80 years 41,174,694 255,592 0.6 27.7 49,077,801 882,420 1.8 35.0 30,658,613 160,961 0.5 63.2
81 t0100 years 14,476,201 50,390 0.3 62.2 19,300,472 509,262 2.6 38.2 14,482,074 240,975 1.7 78.5
101 to 150 years 697,265 - - - 49,388 - - - 208,215 - - -
Not collected -- -- -- -- -- 30,299 -- -- -- -- -- --
Total 81,381,777 422,091 0.5 22.3 87,110,362| 1,816,600 2.1 22.4 63,473,397 413,464 0.7 47.7
Paper birch Bigtooth aspen Silver maple
Stand age class Volume Mortality % of Sampling Volume Mortality % of Sampling Volume Mortality % of Sampling
(ft%) (ft%) volume | error % (ft°) (ft°) volume | error % (ft°) (ft°) volume | error %
0 to 20 years 3,311,146 248,915 7.5 46.7 -- -- -- -- -- -- -- --
21 to 40 years 6,993,745 147,512 2.1 58.6 3,066,351 - - - 1,634,855 - - -
41 to 60 years 16,252,596 333,008 2.0 52.1 19,411,492 135,452 0.7 33.7 8,927,589 198,305 2.2 87.2
61 to 80 years 24,066,863 620,533 2.6 32.6 18,142,339 517,960 2.9 61.6 5,189,631 - - -
81 to 100 years 2,347,255 233,787 10.0 715 10,869,543 123,769 1.1 89.9 1,327,929 - - -
101 to 150years 1,158,581 -- -- -- -- -- -- -- 7,656,780 -- -- --
Not collected -- -- -- -- -- -- -- -- -- -- -- --
Total 54,130,185 1,583,755 2.9 21.7 51,489,725 777,180 1.5 46.0 24,736,783 198,305 0.8 101.1
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Eastern white pine Sugar maple Northern pin oak
Stand age class Volume Mortality % of Sampling Volume Mortality % of Sampling Volume Mortality % of Sampling
(ft3) (ft3) volume | error % (ft®) (ft%) volume | error % (ft%) (ft%) volume | error %
0 to 20 years 2,613,227 -- -- -- 2,362,299 -- -- -- 444,332 -- -- --
21 to 40 years 7,314,570 27,033 0.4 82.5 2,021,299 -- -= -= 5,133,396 89,593 1.7 43.2
41 to 60 years 442,276 -- -- -- 704,123 -- -- -- 1,405,447 84,368 6.0 40.3
61 to 80 years 3,243,879 -- -- -- 7,207,631 -- -- -- 11,634,162 202,230 1.7 76.0
81 to 100 years 1,098,119 -- -- -- 17,695,351 106,305 0.6 52.2 11,775,925 119,330 1.0 42.9
101 to 150 years 21,114,260 34,902 0.2 0.0 412,140 -- -- -- 800,460 482,462 60.3 134.1
Not collected -- -- -- -- -- -- -- -- -- -- -- --
Total 35,826,330 61,935 0.2 38.7 30,402,842 106,305 0.3 60.9 31,193,721 977,982 3.1 52.3
American elm Black spruce Tamarack
Stand age class Volume Mortality % of Sampling Volume Mortality % of Sampling Volume Mortality % of Sampling
(ft3 (ft3 volume | error % (ft3 (ft3 volume | error % (ft3 (ft3 volume | error %
0 to 20 years 619,042 24,422 3.9 49.8 2,245,530 67,013 3.0 0.0 360,766 -- -= --
21 to 40 years 2,100,795 74,154 3.5 52.3 72,846 -- -- -- 941,950 41,620 4.4 73.1
41to 60 years 5,394,257 620,958 115 44.9 5,812,930 22,118 0.4 83.0 394,060 -- -- --
61 to 80 years 4,029,666 187,666 4.7 33.0 5,479,984 59,108 1.1 67.1 9,709,982 119,538 1.2 76.4
81 to 100 years 3,702,859 150,916 4.1 52.1 3,321,365 99,262 3.0 1.6 1,887,910 -- -- --
101 to 150 years 669,622 129,874 19.4 102.0 -= -- -= -= 932,171 -- -= --
Not collected -- 11,517 -- -- -- -- -- -- -- -- -- --
Total 16,516,242 1,199,507 7.3 24.9 16,932,654 247,502 1.5 35.1 14,226,840 161,158 1.1 63.5
Balsam fir White oak Jack pine
Stand age class Volume Mortality % of Sampling Volume Mortality % of Sampling Volume Mortality % of Sampling
(ft%) (ft%) volume | error % (ft°) (ft°) volume | error % (ft°) (ft°) volume | error %
0 to 20 years 1,456,781 -- -- -- 541,225 -- -- -- -- -- -- --
21 to 40 years 1,248,759 -- -- -- -- -- -- -- 1,808,724 79,626 4.4 16.6
41 to 60 years 3,334,120 137,872 4.1 68.9 1,747,457 -- -- -- 1,259,052 126,014 10.0 174
61 to 80 years 1,974,499 81,603 4.1 91.0 3,779,781 -- -- -- 4,420,039 424,756 9.6 47.2
81 to 100 years 1,507,606 121,652 8.1 34.2 833,969 - - - 64,224 - - -
101 to 150 years -- -- -- -- 2,360,760 -- -- -- -- -- -- --
Not collected -- -- -- -- -- -- -- -- -- -- -- --
Total 9,521,765 341,127 3.6 37.7 9,263,192 - -- -- 7,552,040 630,396 8.3 33.1

Source: Forest Inventory and Analysis.
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Table 3.25. Average annual growing stock mortality by timberland ownership in theEast Central Landscape,2016

State County and Municipal Private
Species Volume Mortality % of Sampling Volume Mortality % of Sampling Volume Mortality % of Sampling
(ft3 (ft3 Volume | Error (%) (ft3 (ft3 Volume | Error (%) (ft3 (ft3 Volume | Error (%)
Quaking aspen 36,509,188| 1,376,172 3.8 41.2 | 13,717,026 361,369 2.6 24.8 210,379,255| 5,435,208 2.6 14.0
Northern red oak 28,610,280 674,428 24 93.1 9,740,531 22,293 0.2 73.1 113,786,824 669,628 0.6 53.2
American basswood | 20,888,357 332,700 1.6 455 | 11,081,339 310,659 2.8 56.7 85,970,954 396,899 0.5 49.7
Bur oak 8,595,900 45,590 0.5 64.4 3,558,085 -- -- -- 93,396,521 216,667 0.2 45.1
Red pine 17,367,918 220,032 1.3 90.9 - - - - 84,926,245 327,750 0.4 59.7
Red maple 16,617,444 78,918 0.5 59.5 4,955,865 -- -- -- 59,808,468 343,173 0.6 23.3
Black ash 16,672,835 333,247 2.0 57.8 2,038,821 -- -- -- 68,398,706| 1,453,053 2.1 24.4
Green ash 2,582,180 145,109 5.6 101.4 1,207,564 -= -- -= 59,683,653 268,355 0.4 49.3
Paper birch 12,260,341 493,495 4.0 32.1 2,775,192 -- -- -- 39,094,652 1,090,259 2.8 26.7
Bigtooth aspen 2,861,565 72,001 25 58.1 7,675,941 65,255 0.9 1.3 40,952,219 639,924 1.6 54.9
Silver maple - -= - -= -- -- -- -- 24,736,783 198,305 0.8 101.1
Eastern white pine 3,550,982 - - - 505,653 - - - 31,769,695 61,935 0.2 38.9
Sugar maple 12,657,934 106,305 0.8 40.9 2,912,980 -= -- -= 14,831,927 -= - -=
Northern pin oak 1,032,492 -- -- -- 3,249,355 182,073 5.6 23.6 26,911,875 795,909 3.0 62.4
American elm 1,732,193 39,866 23 61.7 387,020 - - - 14,397,029 1,148,124 8.0 26.2
Black spruce 7,017,453 111,476 1.6 44.8 195,780 6,045 3.1 0.0 9,719,422 129,980 1.3 52.4
Tamarack (native) 1,906,353 -- -- -- 3,186,904 161,158 5.1 16.1 9,133,582 -- - --
Balsam fir 4,218,151 138,527 3.3 52.7 -- -= -- -= 5,303,613 202,601 3.8 51.4
White oak 592,504 - - - - - - - 8,670,688 - - -
Jack pine - - - - 2,090,506 72,372 35 0.0 5,461,534 558,024 10.2 304
Other 7,899,047 577,022 7.3 -- 39,922 -- -- -- 31,998,076 1,217,763 3.8 --
Total 203,573,116| 4,744,889 23 27.2 | 69,318,483 1,181,224 1.7 23.2 | 1,039,331,722| 15,153,557 15 10.9

Source: Forest Inventory and Analysis.
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Table 3.26. Average annual growing stock removals by timberland ownership in theast Central Landscape,2016

State County and Municipal Private
Species Volume Removals % of Sampling Volume Removals % of Sampling Volume Removals % of Sampling
(ft3 (ft3 Volume | Error (%) (ft3 (ft3 Volume | Error (%) (ft3 (ft3 Volume | Error (%)
Quaking aspen 36,509,188| 1,022,347 2.8 56.1| 13,717,026 631,126 4.6 116.6 210,379,255| 3,915,208 1.9 39.7
Northern red oak 28,610,280 37,580 0.1 107.7 9,740,531 21,308 0.2 73.1 113,786,824 67,548 0.1 68.3
American basswood 20,888,357 554,874 2.7 82.3 | 11,081,339 213,862 1.9 95.6 85,970,954 196,423 0.2 74.4
Bur oak 8,595,900 74,781 0.9 96.5 3,558,085 -- -- -- 93,396,521 322,368 0.3 63.9
Red pine 17,367,918 347,583 2.0 72.8 - - - - 84,926,245 - - -
Red maple 16,617,444 79,018 0.5 63.9 4,955,865 289,186 5.8 113.5 59,808,468 66,891 0.1 64.4
Black ash 16,672,835 - - - 2,038,821 35,136 1.7 111.1 68,398,706 - - -
Green ash 2,582,180 -- -- -- 1,207,564 -- -- -- 59,683,653 165,667 0.3 86.2
Paper birch 12,260,341 160,304 1.3 96.3 2,775,192 189,799 6.8 124.5 39,094,652 -- -- --
Bigtooth aspen 2,861,565 - - - 7,675,941 - - - 40,952,219 370,746 0.9 98.5
Silver maple - -- -- -- - -- -- -- 24,736,783 -= -- --
Eastern white pine 3,550,982 - - - 505,653 - - - 31,769,695 80,467 0.3 111.4
Sugar maple 12,657,934 504,178 4.0 73.0 2,912,980 149,463 5.1 63.0 14,831,927 -= -- --
Northern pin oak 1,032,492 -- -- -- 3,249,355 -- -- -- 26,911,875 403,219 1.5 82.4
American elm 1,732,193 - - - 387,020 - - - 14,397,029 - - -
Black spruce 7,017,453 -- -- -- 195,780 -- -- -- 9,719,422 -- -- --
Tamarack (native) 1,906,353 - - - 3,186,904 - - - 9,133,582 -- - -
Balsam fir 4,218,151 -- -- -- - -- -- -- 5,303,613 -= -- --
White oak 592,504 - - - - - - - 8,670,688 - - -
Jack pine - - - - 2,090,506 - - - 5,461,534 - - -
Other 7,899,047 129,169 1.6 -- 39,922 -- -- -- 31,998,076 -- -- --
Total 203,573,116/ 2,909,835 14 37.6 | 69,318,483| 1,529,879 2.2 86.2 | 1,039,331,722| 5,588,537 0.5 33.3

Source: Forest Inventory and Analysis.
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Figure 3.15. Average annual growing stock mortality volume estimate of selected species on timberland in test Central
Landscape, 20060 2016
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Figure 3.16. Average annual growing stock mortality, in percent of growing stock volume, of selected species on timberland in
the East Central Landscape, 20060 2016
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3.14. Silvicultural and Harvesting Practices

I n 2008 Anthony W. D6 Amat o, Ni chol as W. Bol t ¢
University of Minnesota Departmeot Forest Resources published a Technical Report looking at
silvicultural practices in the state of Minnesota tittBdCur r ent St-eeimudendaaid L on
Silvicultural Practi ces iThe folowmg texs antd gables &re 2 00 8
summaized from this documenthe full report can be found at:
https://conservancy.umn.edu/handle/11299/107773

This study characterized the status of silvicultural practices within Minnesota ha2@0Oused

results from past surveys (1991 and 1996) to describe general trends in Silviculture across
ownerships and over time. A questionnaire regarding silvicultural practices applied in fiscal year
2008 was administered to all state, county, fedendlistry, and Native American ownerships.
Norindustrial private landowners were not surveyed. The data presented are for the entire state.
Surveys included questions on silvicultural and harvesting practices such as regeneration practices
used, extent antype of biofuels harvesting, use of siégwel guidelines, and approaches to insect

and disease issues. In addition, opeded responses were collected on questions relating to
general constraints most affecting the implementation of silvicultural peactic

Twenty-six respondents completed the survey with the respondent pool including 2 state, 2 federal,
14 county, 3 industrial, and 5 Native American ownerships. In addition, orgavemnmental
organization involved with forest management also complétedsurvey. Collectively, the
respondent pool ownerships covered 64% of the timberland in the state (9,865,694 out of
15,414,200 acres) and accounted for 67% of the estimated 2008 statewide harvest (1.97 million
out of 2.92 million cords). The respondeatVest levels were similar to those reported during the
1996 survey; however, the statewide harvest levels were less than in 1996 (3.81 million cords). In
addition, the harvest volume removed per acre of timberland in 2008 (0.20 cords) was lower than
the harvest volumes in 1996 (0.25 cords).

Silvicultural practices are the ways in which forests are managed. The total amount of timberland
on which silvicultural practices are carried outissmailt h r oughly one percen
timberland area harvested in each of the study {Eayare3.17).

Managers used clearcutting more than ather silvicultural system in 1991, 1996, and 2008
(Figure 3.18), however, the data suggest managers planned less clearcutting between each
sampling inerval. Patch clearcut, selection, seed tree, shelterwood cutting, and thinning were each
used more in 2008 than in 1991 or 1996. Strip clearcutting was less common in 2008 than 1996.

Managers use natural regeneration more often than artificial regendFragjore3.19). This fact

is not unexpected, since aspen and many other Minnesota forest species regenerate well on their
own. Use of natural regeragion increased between 1991 and 1996 from 75.8% to 80.7% of total
regenerated area, while use of artificial regeneration declined correspondingly from 24.2% to
19.3%.This trend was reversed in 2008 when natural regeneration dropped to 60.9% and artificia
regeneration acres nearly doubled to 39.1%. Most natural regeneration was of vegetative origin
(sprouts or root suckers), whereas artificial regeneration was primarily conifer species that were
containerized planting stock
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Figure317. Type and extent of silvicultural pract |
1996, and 2008.
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Note: Slash disposal was not a category for the 1991 survey.
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Figure 3.18. Extent of silvicultural systems on Mini
2008.
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Figure 3.19. Type and relative extent of regeneration activities on Minnesofas t i mber | and
1991, 1996, and 2008.
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3.15. East Central Vascular Plants

The Minnesota DNR maintains a list of vascular plant specadied MNTaxathat reflect
vouchered specimens present in herbarium collections at the University of Minnesota Herbarium,
a division of the Bell Museum of Natural History on the St. Paul campus, and select plant families
(Cyperaceae, Orchidaceae, and ferns) from tga Ohkela Herbarium at University of Minnesota
Duluth. This database provides the species full scientific name, including family, genus, species,
and variety or subspecies (when applicable). Other attributes available include: whether the species
is introduced to Minnesota; current status according to Minnesota's Endangered Species Statute
and associated Rules; physiognomy; and ¢beantiesand sulbountieswhere it has been
documented. For further information on this data set visit:
www.dnr.state.mn.us/eco/mcbs/plant_lists.html

According to te MNTaxadataset total vascular plant species richness in Minneso@dig ®ijth
1,447documented in thEast CentraLandscapé€Table3.27). About 87% of thesevascular plant
species are native to the region &wf the species are found only in tBast Centralandscape.
This is a much lower level of endemictthyan other regions of the staf@r exampleCook County
in northeast Minnesotaas26 specieshatarefound nowhere else in the state.

Table 3.27. Vascular ilant sEecies richness irhie East Central Landscaﬁe.

Benton 618 75 1 694 --
Chisago 833 82 2 917 2
Isanti 670 68 1 739 --
Kanabec 593 63 1 657 --
Mille Lacs 701 67 1 769 1
Morrison 832 105 1 938 --
Pine 891 112 2 1005 2
Sherburne 740 95 1 836 --
Wright 745 113 2 860 --

Minnesota

1,956

384

2,347

Source: MNTaxa Database. Availablewavw.dnr.state.mn.us/eco/mcbs/plant_lists.html

Note: Thenumber of species with recorded occurrences in a given landscape refhbeisum records and not

necessarily the richness of tlamtiscapeRegions with significant amounts of remote areas may not be as well
represented as those landscapes with easier access.
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3.16. East Central Forest AssociatedVertebrate Species

TheEastCentraLandscape provides habitat for many of
and mammals. Comprehensive data on the range of individual species is hard to neloip.

thebest available dasetson species richness in the state of Minnesota wagpiteann 2003 by

the MN DNR Wildlife Resource Assessment Program from various species distribution sources
foll owing consultation with species group exp
contribution to the national GAP data system andnhaie validity than most single sources due

to the variety of sources it considered as well as the use of expert panel reviewers at the time.
Species distributi ons suaseatonshaadsrepditt mfn tt he20 stt att e @
amphibian 14 of 29reptile and56 of 80 mammal species occur in ECS subsections completely

or partial within theEast CentralandscapeTable3.28).

Table3.29 displays species presents by county using an alternative data source.

Birds are the mostaxonomicallyrich vertebrate group the region and can often be used as
indicator species on the health of forested systems and associated ecological function$&: Bhe DN
2003 GAP data indicates 203 of 34i8d species occur in ECS sdztions completely or partial

within the East CentraLandscape. This data reports all species observed in a region, including
species moving through on migratidinsuring healthy forests for migrating birds is important

but perhaps more pertinent is data relating to species which breed in MinfésoMinnesota
Breeding Bird Atlas (MNBBA)is critical bird conservation project designed to document every
species tht currently breeds in Minnesota and where in the state each dpesds. From 2009
through 2013 volunteers and project partners covered the state to report evidence of breeding
species Thisatlasfound 6% (171249) o f t h eediytbieds and686 (68103 of the
stateods forest a s s o cin the nnédcoubty East dCentrajLandscaped s 0CC
Additionally, 680 f t h e 17%1brgedingrbiddsspecie@(%) areforest associatedpecies
Breeding birdestimates includspecies that had either confirmed or probable breeding evidence
during the 5 year MNBBA (more information lattps://mnbirdatlas.olg
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Table 3.28. Richness of amphibians, reptiles, bas, and mammals inEast Central
Minnesota, 2003.

Wildlife Group | Mille Lacs Uplands | Minnesota
Amphibians 14 20

Forest Birds 100 141
Mammals 56 80

Open Birds 51 69
Reptiles 14 29

Water Birds 52 103

SourceMinnesotaWildlife ResourceAssessmernroject

Table 3.29. Total species richness and richness of small and incidental mammals*,
amphibians and reptiles, and breeding birds in Minnesota and th&ast Central Landscape.

Small/incidental | Amphibians and Breeding
mammals® reptiles® Birds®
Benton I 4 97
Chisago 9 26 106
Isanti 4 8 117
Kanabec 13 7 99
Mille Lacs 19 16 111
Morrison 29 6 136
Pine 16 19 120
Sherburne 19 22 126
Wright 9 10 118
East Central Landscape 38 35 171

Note: Thesedata are still preliminary at this timas the Minnesota Biological Survey has not been completed for all
counties in the region

Note: The Minnesota Biological Survey focusesdocumenting locations for rare species in the state. Therefore,
although additional species (medium and large mammals, argrospecies) were recorded when encountered,
the data is not purported to be a thorough list of the species for any area.

Source: Minnesota Biological Survey, MN DNR Division of Ecological Wrater Resources, 281

aData provided by Eren Cieminski

bData from the Minnesota Breeding Bird Atlas, onlinétihs://mnbirdatlas.org
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3.17. Species aRisk

Minnesota law requires the Department of Natural Resources to maintain a list of species that are

at risk of disappearing from the state. Listed species are placed into one of three categories:
endangered, threatened and special concern. The list is drasetentific field studies, such as
those conducted by the Minnesota Biological S
and Special Concern Species was first established in @ap8dted in 1996, angpbdatedagainin
2013(Table3.30). Additional information orspecies at risk and the process of developing the list

can be found awwww.dnr.state.mn.us/ets/index.html

Minnesota designates species as:

1 Endangeredf the species is threatened with extinction throughout all or a significant portion
of its range

1 Threatenedjf the species is likely to become endangered within the feadte future
throughout all or a significant portion of its range

1 Species of Special Concerifi although the species is not endangered or threatened, it is
extremely uncommon in this state, or has unique or highly specific habitat requirements and
deservs careful monitoring of its status. Species on the periphery of their range that are not
listed as threatened may be included in this category along with those species that were once
threatened or endangered but now have increasing or protected, staitédeiqop

Table3.31displays the taxonomic break downugfdatedo the 1996 Endangered, Threatened and
Special Concern List for Minnesota current regional list of Endangered, Threatened and Special
Concern species or updates is not available.
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Table 3.30. Numbers of endangered, threatened, and special concern species for Minnesota

2013
Endangered | Threatened | Special Concern Total

Mammals 0 2 19 21
Birds 9 2 21 32
Amphibians and Reptiles 2 4 10 16
Fish 4 5 25 34
Mollusks 13 11 9 33
Jumping Spiders 0 1 9 10
Leafhoppers 0 0 3 3
Dragonflies 0 1 7 8
Butterflies and Moths 8 1 10 19
Caddisflies 5 11 8 24
Tiger Beetles 3 2 4 9
Vascular Plants 86 93 130 309
Fungi 3 0 5 8
Lichens 7 9 21 37
Mosses and Liverworts 3 7 17 27
Total 143 149 298 590

Source Mi nnesotads List of Endanger e#013.MNIDNRRVisiemoé d ,

Ecological and Water Resources

Table 3.31. Changes to the endangered, threatened and special concern list for the state of

Minnesota between the 1996 and 2013 listing

Add Remove .Status Status

increase | decrease
Mammals 7 1 1 0
Breeding birds 5 1 2 2
Amphibians and reptile 3 1 1 0
Fishes 13 0 8 0
Mollusks 8 5 8 2
Spiders and Insects 30 6 9 2
Vascular Plants 66 13 42 12
Lichens 21 1 0 1
Mosses and Liverworts 25 1 1 0
Fungi 2 0 0 0
Total 180 29 72 19

Source Amendments to Minnesota Rules, Chapter 6134 (Endangered, Threatened and Special Concern Species).

MN DNR Division of Ecological and Water Resources.
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3.18. Trends in Wildlife SpeciesPopulations

Minnesotais well known for its wildlife populations and the following figures show population
trends for ruffed grouse, otter, martin, fisher, bobcat, wtaited deer, and timber wolves

Mi nnesota frequently is the nati ©16,0600 huntergp r uf f
harvest 545,000 ruffed grouse in the state each year, making it the state's most popular game bird.
During the peak years of 1971 and 1989, hunters harvested more than 1 million ruffed grouse. One
reason for the Mipgroesmddead s arsabumdancs of aspen and otleer

ruffed grouse habitat, much of it located on county, staig national forests where public hunting

is allowed. An estimated 11.5 million of the state's 16.3 million acres of forest are grouse habitat

(MN DNR i Division of Wildlife). For the past 64 years, DNR biologietsve monitored ruffed

grouse populations using a drum count index. Ruffed grouse drum count index values in the
Laurentian Mixed Forest ProvincEigure3.20) highlight the roughly ten year cycle ruffed grouse
populations follow in Minnesota.

The Minnesota DNR Forest Wildlife Research Group annually monitors furbearer populations

using a variety of indicesThe statewide bobcat spring (gvegth) population estimate has
increased to a mean of approxima#§00 in the last 2@ears from an average of just under 2,000
individuals from 1977 to 1997(gure 3.21). Statewide fisher spring population estimates have
decreased from approximately-12,000 individuals in théatel 99 @ad early 20000s
over 6,000 in 208 (Figure3.22). American marten population estimates have similarly decreased
recently from peak estimates inexcessf D00 i n the early 200006s to
8,000 in 205 (Figure3.23). Otter population estimates in Minnesota increased from 1977 to the

mid 19906s and have remained relati lEegurg st e a:t
3.24).

The DNR Section of Wildlife publishes spring whttgled deer densities annuallyeer densities

are stated as an average yearly dgreiross the permit area, and portions of some permit areas
may have local and/or seasonal densities higher or lower than the a¥stigates for permit
areas existing mostly or entirely within tBast CentralLandscapéFigure3.25) aredisplayed in
Table3.32 In 2015, deer densigés were highest in permit areBs5 (rortheast Mille Lacs Counly

and 157 Mille Lacs, Kanabec, and Pine counjigsth estimated densities of 19 deer per square
mile. Permit areas 15&¢rthwest Pine Counfyand 285 fouthern Wright Counjyhad thdowest
densities in 2015, with approximately 9 and 6 deer per square mile, respectively.

The Minnesota DNR monitors the mdnter timber wolf population before the pups are born

using a combination of visual, track, scat, and other metfibéswinter 0f2016-17 survey results
estimate that wit hi n wdie50&packscahd®B8&lves@dbie3.38)ange t
More information about wolvesni Minnesota can be found at the DNR website:
www.mndnr.gov/wolves
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Figure 3.20. Ruffed grouse trends for Laurentian Mixed Forest Province 19822015.
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Figure 3.21. Minnesota bobcat spring (prebirth) population estimate, harvest, and survey indices1977#2015
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Figure 3.22. Minnesota fisher spring (prebirth) population estimate, harvest, andsurvey index,1977%2015
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Figure 3.23. Minnesota American marten spring (pre-birth) population estimate, harvest, and surveyndex, 19772015
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Figure 3.24. Minnesota otter spring (pre-birth) population estimate andharvest, 19772015
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Figure 3.25. Deer permit areasin the East Central Landscape.

SourceMN Geospatial Commons
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