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Preface

Public Act 125 of 2004, Section 52505, requires the Michigan Department of Natural Resources (MiDNR) to seek
and maintain third-party sustainable forestry certification. Forest certification requires that MiDNR forest
management plans take into consideration social and economic parameters that affect future forest management
operations. Currently, the MiDNR is preparing a statewide forest management plan, and each of three eco-teams
are drafting ecoregional management plans. The social and economic information provided in this report will be
used to assess current social and economic conditions and to develop future management directions within each
of the plans.

The report focuses primarily on three ecoregions: the Western Upper Peninsula, Eastern Upper Peninsula, and
Northern Lower Peninsula as defined by the MIDNR along county boundaries. It covers social and economic
conditions within these ecoregions in aggregate and on a county-level basis. As a result data for the areas in and
around Michigan state forests are highlighted.

The “Social and Economic Assessment for the Michigan National Forests” (July 25, 2003), by Larry Leefers,
Karen Potter-Witter, and Maureen McDonough from Michigan State University, provides a general model for this
report.

The assessment report is based on secondary data. No primary data collection was done. MiDNR personnel
provided unpublished data from MiDNR records. The report presents analyses of existing data and discusses
relationships and trends in the variables of interest, and contains some projections based on existing literature.

The authors would like to especially acknowledge Lawrence Pedersen and Thomas Haxby of the MiDNR for their
cooperation and assistance in this project. We greatly appreciate the assistance of many individuals throughout
the MiDNR who provided specific data: Jason Bau, Rick Bresnahan, Steve DeBrabander, Bob DeVilles, Lisa
Dygert, Brian Frawley, Tom Hoan, Mike Koss, Susan Krusik, Lt. Tom Lennox, Mark MacKay, Pat Murley, David
Price, Jim Radabaugh, Brandon Reed, William Schmidt, Jason Stephens, Anna Sylvester, Ada Takacs, and
Eleanora Wehrwein.
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J. Michael Vasievich Larry A. Leefers

and
Tessa Systems, LLC Michigan State University
mvasie@tessasys.com leefers@msu.edu

September 5, 2006

Citations: (primary report and appendix)

Tessa Systems, LLC. 2006. Social and Economic Assessment for Michigan’'s State Forests. A report prepared for
the Michigan Department of Natural Resources, Forest, Mineral, and Fire Management Division, Lansing,
Michigan. East Lansing, MI: Tessa Systems, LLC. 153 p.

Tessa Systems, LLC. 2006. Social and Economic Assessment for Michigan’s State Forests: Appendix. A report
prepared for the Michigan Department of Natural Resources, Forest, Mineral, and Fire Management
Division, Lansing, Michigan. East Lansing, MI: Tessa Systems, LLC. 152 p.

(. Tessa Systems, LLC
. | | 1950 Wembley Way
L East Lansing, Ml 48823




Table of Contents

[ (=3 7= T = PSRRI i
LI 101 (=01 0T 1= | £ RO ii
(O =T o] =T g I o 4 o To 1¥ o] 4 (o o F PO PPRTTPN 1
[ 1S3 (] o= I @ o] o1 1= S OSSR 1
U] 00 1S TSP PTPTPRRPPPPNE 2
o 0] o 1 2
Figure 1.1. MiDNR ecoregion boundaries and associated counties (Source: MIiDNR) .........cccccccvveeeviiiinnnee. 3
Figure 1.2. MiDNR ecoregions, Forest Management Units and county ecoregion aggregations for the social
and economic assessment (SOUrce: MIDNR) .......oiiiiiiiiiiii e 3
Table 1.1. Michigan ecoregion counties (Source: MiDNRY) ........ccuiiiiiiiiiiiiii e 3
Table 1.2. Total land, MiIDNR, and state forest area by ecoregion (Source: MiDNR) .........cccccoiiiiiiiiieneeannnn. 4
Y o] o] (0 T o EO O UTTTT PP 4
[ =] = LU (=T O 1 (T o PP PURPPPRN 5
Chapter 2. Demographic Patterns and Trends in MiChigan. ... 6
1] (oo (U7 i o] o PRSPPI 6
(Lo o101 F= o T I €= 3 o £ U PURRPRN 6
Total population and Population ChANGE ...........ooi i e e e e e e e s e st ae e e e e e snrnreeeees 6
Table 2.1. Total population in the United States, Michigan, and ecoregion areas (1980, 1990, and 2000)
and percentage change iN POPUIRLION. ..........uiiiiiiiie e e e e e e s e r e e e e e s e srnnrneeeeaeeeanns 7
Figure 2.1. Total population, Michigan and ecoregions, 1790-2000.............coccuutieiriieieiniinie e 8
Figure 2.2a. Ten-year population change (counts), 1980 t0 1990 ........cccuuriiiiiuiiiieiiiiiee e 9
Figure 2.2b. Ten-year population change (percent), 1980 t0 1990 ........cccueteiiiiiiieriiiiie e 9
Figure 2.2c. Ten-year population change (counts), 1990 t0 2000 ............uueiiiiieaiiiiiiiiiieee e 9
Figure 2.2d. Ten-year population change (percent), 1990 t0 2000 ...........uuuiiiiieeiiiiiiiiiieeee e eee e e e 9
Figure 2.3. Population change by county, 1980-1990 and 1990-2000. ........ccouueariiiuiriiiieia e eeeiiieieeeee e 10
Lo o101 F=X o) o [0 1= g S (TSP 10
Table 2.2. Total population, land area, and population density in the United States, Michigan, the Western
Upper Peninsula, the Eastern Upper Peninsula, and the Northern Lower Peninsula, 2000. ....................... 10
Figure 2.4. Population density by county, 1980 and 2000 (persons per square mile.).........ccccvvrerreeerriinnnns 11
Proximity of population t0 StAte fOrESIS .....cciiieiieiie e e e e a e 11
Table 2.3. Estimate of population near state forest [ands for 2000. ..........ccooiiiiiiiiiieeeni e 11
Components of POPUIALION CHANGE. ..........oii it 12
Table 2.4. Births, deaths and, net migration by ecoregion, 1990-1999 ..........cccoccuviiiiiiiiienniee e 13
Population age, structure, SEX and dEPENUENCY .......cooiiiuiiiiieie ettt e e e e e e e e e e e e e saaeeeaaae e s 13
Table 2.5. Population by sex and total for ecoregions, Michigan and the United States.............ccccceeeeeennn. 13




Figure 2.5. Age cohorts, in percent, by sex in Michigan and ecoregions, 2000 ..........ccccceeevevriiiiieereeesinnnns 14

Ethnic/racial COMPOSITION.......ueiiiiiiii e e e e e e e e e s e e e e e e e e e aant e e eeeeeeesannnereaeeessnnsnnnnneaeeensn 14
Table 2.6. Racial and ethnic composition of population by impact area, 1980, 1990, and 2000. ................ 15
Figure 2.6. Percent of minority (non-white) and Hispanic population by county in Michigan, 2000 ............. 16

EdUCAtioNal BCNIEVEIMENT .......oiiiiiiiii ettt e et e e e e et b et e e e ab b b e e e e sabe e e s asbeeeeeaabaeeeeane 17

[ (018 S T PP 17
Housing unitS and SEASONAI NOIMES ........coiii ittt e e e e e bbbttt e e e e e e s babbe e e e e e e s annbeaeeeaaaaeeas 17

Figure 2.7. Total population, housing units, and housing units per person, by minor civil division, 2000 ....18

Table 2.7. Total housing units by Michigan and ecoregion, 1990 and 2000..............cccciiriereeeeeeiiiiniieeeeeeen, 19
Figure 2.8. Seasonal homes as a percent of housing units, 2000............ccceeieeei i 20
Selected studies on fragmentation and parcelization of [and.............cccccieiiii i 20
TSy =] (= 1ot PRSP 22
Chapter 3. MI DNR Relationships With COMMUNITIES ......uuuiiiiiiiiiiieec e e e enannes 23
0T [ o 1o T o RSP PURRR 23
COMMUNIEIES OF INEEIEST ...t e e e e e e e e e e s et e e ee e e s e e s s beeeeeeeeesanenteeeeeaeeeaannssnnneneeeeens 23
Table 3.1. MiDNR-identified communities of interest by Category. ... 24
Acceptance of perceived natural reSOUIrCe CRANGES .........uoiiii i e e e e e saaees 24
Perceptions of the importance of NALUIAl FESOUICES. .......oi ittt a e e aeeeaa e e as 24
Table 3.2. Distribution of DNR-issued citations by ecoregion and statewide by type, 2004..............ccccec..... 25
Perceptions Of CRANGE...........uiiiiiii e e e e e e e e e e e e e s s e sttt e e e e eeeesaataaeeeeeeesssaantnraneeaeeeeas 25
Figure 3.1. Percent of respondents who feel each characteristic of the EUP has changed over the past five
years (Source: Peterson 1999). ...t e e e e e e e e e s a it —— e e e e e s e aanraraeees 26
Figure 3.2. Percent of respondents who support given strategies for the future of the EUP (Source:
L= G2 T T I S 1S TSR 27
Community capacity and WEIl DEING .........uuiiiieiiiiiiiie e e e s e s e e e e e e s s st aee e e e s ennrnrnreeeeeeean 27
Table 3.3. Community capacity and well being measures for ecoregion counties, 2000. ...........cccccveeereennnn. 28
Institutional and Other relatioNSNIPS ... ....coi et e et e e aanneee s 30
THDAI GOVEIMIMENTS .....eiiiitei ittt s et e e e bbbt e e e et et e e ok bt e e e e nb bt e e e abb e e e e anbbe e e e annbeeeeenbnas 30
Figure 3.3. Federally recognized Tribes in MiChigQan. ..........oooiuuiiiiiiiii e 31
Figure 3.4. Treaty cessions in Michigan, 1795-1842. ........coiuuuiiiiiaaa e e e e eanees 31
Public participation/partnershipS/VOIUNTEEIS. .........co e e e e e e e e e as 31
Table 3.4. Groups of organizations involved in Michigan DNR volunteer and partnership activities (self
(1] 001 (Yo ) PRSP RRRRR 32
Table 3.5. Summary of volunteer activity by program area and hours, Jan.1 —Oct. 8, 2004 (self reported).33
Table 3.6. Number of State Forest acres "Adopted” by interested groups (self reported). ........ccccccvvveeeennn. 33
Table 3.7. Number of forest dump sites tracked by Michigan DNR.............cccciiiiiie e 34
Table 3.8. Volunteer Forest Dumpsite Cleanup Activities, 1991-2005. .......cc.ceeiriiiieiiiiiieerieee e 34
Table 3.9. Project Learning Tree (PLT) Workshops conducted by DNR staff, 2003 to 2005. ...........cc......... 35




Land Use, Planning, @na POJCY .........uuiiiiiiiiiiiiiieie et s s e e e e e s s et e e e e e e s s snnsnan e e ee s s snnrnaneeeeeeenn 35

= VoL g 1= e (=T TS = UL = PR 35
Table 3.10. Major federal statutes affecting national forest management. ..........cccccooveiiiiiiieee e incciiiieeeeeen, 35
MBJOT STALE STALULES .....eeeeeeiie ettt a et e e skttt e e ek b bt e oo st et e e e Rk bt e e e aabe e e e nb b e e e s anbbe e e e ennbneeeeannns 36
Table 3.11. State statutes affecting state forest planning. ... 36
Major local planning and ZONING STATULES .......ooiiuiiiiiiiii ettt e e e e e e bbb e e e e e e e e aanberaeeaaaaeeas 37
Table 3.12. Principal local planning and zoning statutes affecting state forest planning.............cccccccceeee. 37
Table 3.13. Master plans and zoning ordinances by county and €COregion. ...........ccoueuevieiieeeeeiiiiiiiieeeeeenn 37
YT =] (=T A ToT PP PR 39
Chapter 4. Economic Vitality and Natural Resource DePENdENCE .......ccooiiuuiiiiiiiii i 41
1Y ugoTo (8 o1 oo F TP U PR UP PP UUPRTOURRPRI 41
Number of EStabliSNMENTS ..o 41
Table 4.1. Number of establishments, for selected economic sectors by ecoregion, 2005............ccccceeeeenn. 42
Table 4.2. Total wages (million $) for selected economic sectors by ecoregion, 2005. ..........ccccccvvvvevvnnenn. 43
Table 4.3. Average weekly wages, for selected economic sectors by ecoregion, 2005.............ccccvveeereeennn. 44
= 10T ] [0) Y 04 L=T 01 B o)V A= Tox (o S PP PP PP PPPPPPPPPPRPTIN 45
Table 4.4. Average annual employment, for selected economic sectors by ecoregion, 2005...................... 45
Figure 4.1. Employment by ecoregion, 1990 t0 2005 .........coiiiuiiiiiiiieaeieiiiiiie e e e e e e rereeee e e e e e eanees 46
Figure 4.2. Unemployment rate by ecoregion and Michigan, 1990 t0 2005 ..........cccuuiiiiiieiniiiiiiiieeee e a7
Figure 4.3. Unemployment rate by county, 2000 and 2005..........cceeeeiiiiiiiiiiiiiee e e e e e seirrrre e e e e e e 47
EMPIOYMENT SEASONAIILY .....uviiiiei it e e e s e s e e e e e e s e s saa b e e e e e eaeessasantbaeeeeeessnstnraneeaaeanns 48
Figure 4.4. Average monthly unemployment rate by ecoregion, 1990 — 2005. ........ccccceeeeeeeiiiiiinieeeeeeeeeeinns 48
Figure 4.5. Variation in unemployment rate by county for 2000 and 2005. ...........ccccciiireee e 49
Forest-related 8CONOMIC BCHVITIES .........cuuiiiiiiiee e s e sr et esre e e s e e nnes 49
BT ] o =T = U o IRV Yoo I o] (o o T i UUER 49
Table 4.5. Employment and firms in the forest products industries by county and ecoregion, 2005. .......... 50
RECIEAtION AN TOUFISITI ..ciiiiiie ittt ettt ettt e e e sttt e e et bt e e e et b et e e e bbbt e e e abbe e e e s aaseeesaabeeeeeanbneeeeane 50
Table 4.6. Tourism-related spending by segment and ecoregion, 1995, 1997, and 2000. ............cccccvceeennn. 51
Figure 4.6. Tourism-related spending and state market share by county, 2000...........ccccccoiiiiiiiiiiiieernnnnnns 52
Figure 4.7. Change and percent change in tourism spending, by county, 1997 to 2000. ..........ccccceeeriiinnnns 52
[ ITpT=T = ST o = T To o = PP OO PPPPRPT 53
GOVEINIMENT ACHIVILIES. ...ttt ittee ittt e st et e st et e st et e sh bt e e be e e sh b e e et et e sabeeabb e e eabeeebe e e s abeeennreeennes 53
LN 0] o] (070 01=] o 1 USRI 53
Figure 4.8. Number of MiDNR employees by ecoregion, 1995 — 2005. Note: Mecosta County data not
T 10T [= o PP PR PP TTRRPR 54
Figure 4.9. Percent of full-time MiDNR employees by ecoregion, 1995 — 2005. Note: Mecosta County data
1] BT o] 1o 1= SRRSO URRRRR 54
Payments iN LIEU OF TAXES (PILT) .etiiiiiiiiiiiiiiee ittt ettt ettt ettt e st e e e s sabe e e e e sabe e e e ssbe e e e s anbneeeeanes 54




Table 4.7. MI DNR payments to counties in lieu of taxes by ecoregion, 1999-2004. .........c..cccoveccvvvveeeeeennn. 55

Regional eCoNOMIC WEII-DBING ..o e e e e e e e e e e s s e a e e e e e e s s annrnrnneeeeeeean 55
Household and Per Capita INCOME...........iii ittt e et e e st e e e s bb e e e s abbe e e e ssbeeeessabneeeeanes 55
Table 4.8. Households and household income by ecoregion, 2000...........cc.ueieiiiiieeniiirieenieee e 56
Figure 4.10. Median household income by county and ecoregion, 2000 ..........c.ccccveeeiiiiireenniiee e 57
Figure 4.11. Per capita personal income trends by county and ecoregion, 1970-2004 ...........cccccceeeeiinnnns 58
Table 4.9. Household with earnings and income sources by county and ecoregion, 2000..............ccccceeen... 59
Housing CharacteriStiCS @nd VAIUES ..........ooi ittt e e e e e e s et e e e e s sanbeaeeeaaae e s 59
Table 4.11. Housing units and median value by county and ecoregion, 2000 ............cccccveeeeeeeeviiciineeneeeenn, 60
Land values from selected studies and Ml DNR data (acquisition/disposal) ..........ccccccoevcviiieeieeeiiiiiiiieneeeenn, 60
Table 4.12. Value of undeveloped, non-agricultural land by region, 2003 - 2005 .........cccccceeeeeeiiiciiieeeeeenn. 60
Table 4.13. Recent purchases of forestland parcels by the MIDNR ...........coocciiiiiie e, 60
Figure 4.12. Per acre price for undeveloped parcels sold in Wexford County, 2000-01 (Source: Leefers and
RTAT T =22 01 1 ) RSP 61
Natural reSOUICE AEPENUEIICY ......ueeiiiiiiiie ittt e e ettt e e st bt e e e ek b et e e s et be e e e e sabe e e e e sabbeeeesabbeeesasbeeeeesnbneeeeane 61
Figure 4.13. Percent of total county earnings (dependency measure) from wildland-based industries, 1990
Source: E. Schuster, USDA-Forest Service, unpublished data, 1993. ... 62
Table 4.14. Percent of total county earnings (dependency measure) from forest products industries, 1996
....................................................................................................................................................................... 62
YT =] (= o1 PP OTPRPR 63
5. Natural RESOUICES PrOGUCTION ...cciiuiiiiiiiiiiie ettt ettt ekttt et e e s bt e e s bb e e eabr e e e e sbbn e e e s annneee s 64
1Y ugoTo (8 o1 oo H TP TP PP UUPROURRPRI 64
Table 5.1. Top twenty states in terms of timberland area (thousand acres) in 2002. ........cccccccoeeecvvvieereeennn. 64
Table 5.2. Trends in Michigan timberland area and ownership, 1953 t0 2002...........cccccvievreeeeeiiccniieeeeeeenn 64
(=g T DT OO PP R PUROPRRTRI 65
Figure 5.1. Distribution of land cover in the Upper Peninsula, 2000.............coouiieiiiiieiniiee e 66
Figure 5.2. Distribution of land cover in the Lower Peninsula, 1980 and 2000. ............cccceeeviiieeennieeeeenine, 67
Table 5.3. Percent of ecoregions by land cover, 1980 and 2000 .........c.ccooiiiiiiiiieiee i e e seieeeee e 67
Table 5.4. Counties by ecoregion with greater than 5% change in forest area from 1980 to 2000.............. 69
Figure 5.3. Change in forest cover from 1980 to 2000 DY COUNLY. ........uuiiiiiiiiiiiiieee e 69
Forest area, type, distribution @and OWNEISNIP ..........eiiiiiiii e a e e e e e e e as 69
Table 5.5. Forest area (thousand acres) by land class for all owner groups, by ecoregion, 1980, 1993, and
1200 PP PP P PPPPPPPPPPPPPPPTPRE 70
Table 5.6. Forest area (thousand acres) by land class for State ownership, by ecoregion, 1980, 1993, and
2004 b E R Ao E e E 1R e e R ARt R e R e e eR e e AR bt ARt eh et ean e bt e bt e nhe e nnne e 71
Figure 5.4. Distribution of State-owned timberlands as determined by the USDA-Forest Service Inventory,
2000-2004. ..ottt ettt ——tettttttt e £ttt £ttt bttt bttt £ttt £ttt £ 8 £ 8 £ 8ttt Rttt e et e et e et e s et e e eeeeenneernnen 72
Timberland area DY fOrEST LYPE ... ittt ettt e e st b et e e sbb e e e e s sabe e e e e aabneeeeanes 72
Figure 5.5. Timberland area by softwood forest types for all owners, 1980, 1993, and 2004...................... 73




Figure 5.6. Timberland area by hardwood forest types for all owners, 1980, 1993, and 2004..................... 74

Figure 5.7. Timberland area by softwood forest types for State ownership, 1980, 1993, and 2004. ........... 74
Figure 5.8. Timberland area by hardwood forest types for State ownership, 1980, 1993, and 2004........... 75
Figure 5.9. Timberland area by hardwood forest type and ecoregion, all owners, 2004..............ccccvveernen. 76
Figure 5.10. Timberland area by softwood forest type and ecoregion, all owners, 2004. ..............ccceeeenee. 76
Figure 5.11. Timberland area by hardwood forest type and ecoregion, State ownership, 2004. ................. 77
Figure 5.12. Timberland area by softwood forest type and ecoregion, State ownership, 2004.................... 77
Volume Of GroWING STOCK THEES ... ...ttt ettt e e e e e e skt b e e e e e e e e e e ababeeee e s e nnnbeeeeaaeeesaannne 77
Figure 5.13. Total growing stock volume and volume per acre for all forest types on State-owned
L ] o= g = T o E T2 01 S SOOI 78
Table 5.7. Volume of all growing stock trees (million cubic feet) on timberland, all owners and State
ownership, by forest type and ecoregion, 2004. .............uuiiiieeei i 78
LC 10 11 | o TSP PR PSR 79
Table 5.8. Average net annual growth (million cubic feet) on timberland, all owners and State ownership,
by forest type group and ecoregion, 2004...........ccoiuiie ittt 79
=T 0072 1 SRR 80

Table 5.9. Average annual removals of merchantable volume (million cubic feet) from growing stock trees
on timberland, all owners and State ownership, by forest type and ecoregion, 2004. ............cooeccuvieeeeeeenn. 80

Figure 5.14. Percent of timberland, volume, growth, and removals from State lands by forest type, 2004. 81

B0 =T g ] 0T [ Tox o T o USRS 81
Figure 5.15. Pulpwood production (thousand cords) from all lands by ecoregion, 1980 to 2004................. 82
Figure 5.16. Pulpwood production from all lands, by species group, Western Upper Peninsula, 1980 —
2004, ettt R et eR e en et Rt R e e Rt oAttt eR e oA et eRe oA £ e ARt eR e en Rt ARt e R e e Rt eReeRe e et eReeneeereeneenaeaneenne e 83
Figure 5.17. Pulpwood production from all lands, by species group, Eastern Upper Peninsula, 1980 — 20084;.
Figure 5.18. Pulpwood production from all lands, by species group, Northern Lower Peninsula, 1980 —
1200 1 T PP PPPPPRPPPPPPPPPPPRS 84
Table 5.10. Distribution of pulpwood production (thousand cords) by species and ecoregion, 2004. ......... 84
Table 5.11. Distribution of sawlog production (MBF) by species and ecoregion, 1998.............cccccvviieeeenennn. 85
Figure 5.19. Pulpwood production (thousand cords) by species and ecoregion, 2003..............ccccceeeeeiinnns 86
Figure 5.20. Sawlog production (MBF) by species and ecoregion, 1998. ... 87

Michigan DNR timber vOIUME and VAIUE .............ouviiiiii e e e e e s s st e e e e e e s s sanrrrereeaeeeaan 87
Figure 5.21. Volume of pulpwood for selected species groups sold from DNR lands by ecoregion, 1986 -
200 LRSS 88
Figure 5.22. Volume of sawlogs sold from DNR lands for selected species by ecoregion, 1986 -2005. .....89

Table 5.12. Volume of timber products (cords) sold from all DNR lands, by species group, 1986 to 2005. 90
Figure 5.23. Trend in total revenue for DNR timber sales from State Forests, 1986 — 2005. ..............cc...... 91

Table 5.13. Value of timber products (thousand dollars) sold from all DNR lands, by species group, 1986 to
2001 T PP UPP PRSP 91

Vi



Table 5.14. Average bid ($/cord) for timber products sold from all DNR lands, by species group, 1986 to

122001 YOO PPPPPPPRP 92
Figure 5.24. Real price trends (adjusted for inflation) for selected pulpwood timber products by region,
L1986 10 2005. ...veeeeeiiiiie e ittt e e ettt e e et e e e e e e e e e e —e e e e —— e e e e ——— e e et ———ae e e ——— e e e e ta—a e e e taee e nreeeeaateteeannraeaeeanraes 94
Figure 5.25. Real price trends (adjusted for inflation) for selected sawlog timber products by region, 1986
LC0 022 00 L TSSO 95
Mineral, Oil AN QAS EXIFACTION........cii ittt ettt e e e e e e e b e et e e e e e e s e bbb et e e e aaeesaabebeeeeaaessaannbsbaeeaaaaaass 96
(O] 1 1= 1o Lo I G- T S TSP EPP TR 96
Figure 5.26. Distribution of oil and gas wells in MiChigan. ..........cccccooii i 96
Table 5.15. Area (thousand acres) of State-owned land, by ownership rights and ecoregion ..................... 97
Table 5.16. Michigan oil production (thousand barrels, including natural gas liquids and condensate) on all
lands, by ecoregion, 1990 10 2005. ........ccuuiiiiiieeeie it r e e e s s s e e e e e e e e e e e s s —rreeeeeaan—araaaeeeananne 97
Table 5.17. Michigan gas production (million cubic feet) on all lands, by ecoregion, 1990 to 2005............. 98
Table 5.18. Distribution of Michigan lands and oil and gas wells by ecoregion, 2005............ccccocvvveirinnenen. 98
T =T = 1 PSP 98
Table 5.19. Mineral occurrences by commodity group, development status, and ecoregion....................... 99
Figure 5.27. Distribution of metallic mineral occurrences in Michigan. ...........cccooiuiiiiiiieiiiie s 100
Figure 5.28. Distribution of nonmetallic mineral occurrences in Michigan.............cccccccoiiccs 100
WV ALET RESOUITES .....ciiieiiiiiiiiiiieeeie ettt ettt ettt ettt ettt ettt ettt te et ettt sttt ettt 5555555555555 5 5555555555555 5 55455t £ £ e £ e e e 5 e e s e s e s e sessbnnnnnnnnns 100
Table 5.20. Distribution of major watersheds and percent land area coverage by ecoregion, 2000.......... 101
Figure 5.29. Hydrologic unit (watershed) boundaries in Michigan by ecoregion. .........c.ccccoocccviveeeeeeeniiinnns 102
Figure 5.30. Groundwater, surface water, and total water use by county, 2000. ...........cccoeecivvirieeeeeeninnnnns 103
Figure 5.31. Per capita water use in Michigan, by county, 2000. .........ccccuvriereriiiiiiieeee e e e 104
Table 5.21. Public water supply by ecoregion from ground and surface water, 2000. .........cccccceevvvrnvvnnnen. 105
Table 5.22. Per-capita water use and per-acre withdrawals from ground and surface water, by ecoregion,
200 RSP 105
SPECIAI TOIESE PIrOTUCES ......eeiiitiiee ettt ettt ettt e e st bt e e e sk b et e e ek be e e e e aabee e s aabe e e e e anbbeeeeabreeeenans 105
0= 10111V 01T Vo L S PP PT PP T TUPPP 105

Table 5.23. Number of captive privately-owned cervid facilities in Michigan by type of registration, 2004.106

Figure 5.32. Number of active captive privately-owned cervid facilities inspected in 2004. (from O’Brien et

LI 0[O LT o T RSP PRT 106
Figure 5.33 Distribution of captive privately-owned cervid facilites by Michigan DNR Wildlife Management
LU o 1 P2 07 SRS URPPPPRP 107
Table 5.24. Number of captive privately-owned cervid facilities in Michigan by Wildlife Management Unit,
12207 S PP PRT 107
TSy (= (= 1ot O PP SR 108
Chapter 6: Outdoor Recreation USes and ValUES..........c.uuuuiiiiiiiii et e et n e e e e nnan e e e e e e 110
0T [ T 1o T o PSR 110
Settings fOr OULAOOr RECIEALION .........eiiiiiiieeiitiee ettt et e e s sttt e e e st b et e e e st et e e s sneeessabaeeeesnbreeeeanes 110
Figure 6.1. Public 1ands in MIChIQaN. ...........ooiiiiiiie et e e e e e e be e e e e e e e e nnnes 111

Vii



Table 6.1. Public 1ands in MICRIGANT. ...........ccooovoe ettt et e e reeaeeteereseeeae e 111

Table 6.2. Major forestland owners enrolled in Michigan’s Commercial Forest Program. ..............ccc..ee.... 112
Figure 6.2. Commercial Forest Program lands in northern Michigan, 2005. ...........ccccccoiiiiiiiiiieninniieeens 112
Special areas and ESIGNALIONS ........ooiiiiiiieiiiiie et e e e st e e e e st b et e e s atbe e e e s sabeeesaabeeeeesbreeeeann 113
Recreation Opportunity SPECtrum (ROS) @rEaS. .....c.ciiuurtieiiiiieeiiiiiee ettt st e re e sbbe e e e seneeee s 113
Figure 6.3. Recreation Opportunity Spectrum setting and experience characterization. .............c.ccccoe... 113

Table 6.3. Recreation Opportunity Spectrum areas proposed in 2006 Michigan National Forest Plans. ..114

WilAErNESS @nd WIlA ATBAS ...ttt e ettt et e e e e e e s ab b e et e e e e e e s e aanbb e e e e e e e e snnbbbaeeaaaaaeas 114
Table 6.4. Natural areas in Michigan protected by the National Wilderness Preservation System............ 114
Natural Rivers and Wild and SCENIC RIVETS .......ocuuiiiiiiiiie ittt st e e sneae e e ssnae e snnaeee s 115
Figure 6.4. Wild and Scenic Rivers and Natural Rivers in Michigan............cccccccooiiiiiiiie e, 116
[ TS o =Y (=T I 1 - V] SR 116
Table 6.5. Michigan state pathways by ECOregion...........uuueiiiiiiiiiiiieie e anrenee s 116
Table 6.6. Miles of Trails and Pathways by Provider, 2006. .............cooouiiiiiiiiieiiiiee e 117
Natural Beauty Roads and Heritage ROULES ...........eiiiiiiiiie ittt 117
Campgrounds and other special areas and deSigNAtIONS ..........coocuuiiiiiiiiiieiii e 118
Table 6.7. Michigan state forest campgrounds by ECOregion. ...........uueiiiiiiiiiiiiiiiiieee e 118
Table 6.8. Michigan state parks DY ECOI@QION. .....cccua ittt e e e e snee e eas 119
Figure 6.5. Public and private campgrounds in northern Michigan (Source: Leefers and Vasievich 2001).
..................................................................................................................................................................... 120
Table 6.9. Campsites by ecoregion, 2000. ..........ceeiieeiiiiiiiiiie e e e e e e e e e s e s e e e e e e e e e arrrrreees 120
RECTEALION TACKHITIES ...ovveie ettt e ettt e e e sttt e e e sabe e e e e sabb e e e e anbbe e e s sbe e e e e anbaeeeeanbaeeeennnees 121
Table 6.10. Natural resources and recreation/travel facilities by ecoregion. .........ccccccevveciiieeree e, 121
State and national trends in recreation ACHVILIES...........icuiiii i sbeeeeeaaes 121
Table 6.11. Projections for change in the U.S. population and selected recreation visits for the region
(North Region), adjusted t0 2000 = L100. .....cccuiurtteiirieeeerteeee ettt e e e st e e sbee e e e s rbbe e e e sabbeeeesasbeeeesasbeeeasbeeeesanes 121
Access to outdoor recreation (including transportation and traffic COUNtS) ..o, 123
Recreation activities and participation on state and national fOrests ... 124
Table 6.12. Site visit length of stay (in hours) from the National Visitor Use Monitoring (NVUM) Program, by
Michigan NALIONEAI FOFESL. ...ttt e e e e ettt e e e e e e e s e bbbe e e e e e e abbbeeeeaaaeeeaannes 124
Table 6.13. Top five primary recreation activities (and percent) from the National Visitor Use Monitoring
(NVUM) Program, by National fOrEST. .........ueiiiiiiii et e e e e e e e e st rae e e e e e e s e sanbeae e e e e e s nnnes 124
T o L= = Ted o T S PP P PP PPPPPPPPPPPPPPPPON 125
[RNCTo (=T LT o F= U 1= 1 PSPPI 125
Figure 6.6. MiDNR snowmobile and ORYV license sales (in thousands), 1998-2004. ..........ccccccceveeeeerinnnns 126
S = TR (0] (=5 o= 1 g oo | o] [T LSS 127
Figure 6.7. Camper days at state forest campgrounds by ecoregion for regular and senior campers, FY
20101001 TSRS PPP 127
Table 6.14. Camper days in cabins and group areas by ecoregion, FY 2002-05. ..........cccoccvereeeiniiciinnnn. 127

viii



Figure 6.8. Fee structure at private and public campgrounds, ca. 2000 (Source: Leefers and Vasievich

200 ) T TP PP PP URPUTOPR 128
Figure 6.9. Fee structure at public campgrounds, ca. 2000 (Source: Leefers and Vasievich 2001).......... 129
Hunting, fishing, trapping, and other dispersed reCreation ............cccuueiieee i 129
Table 6.15. License sales for selected hunting and trapping species, 1997-2004. .........ccccoevveeeiniieeennnnn. 130

Figure 6.10. Number of paid hunting license holders in Michigan, 1995-2005 (Source: Frawley 2004 and
MIDNR UNPUDBIISNEA GALA). ... . ..ottt e e e e e e e bbbt e e e e e e e e e sbbeeeaaaaeeaaannnes 130

Figure 6.11. Number of active firearm deer, small game, and waterfowl hunters (went afield) in Michigan,
1954-2005 (Source: Frawley 2004 and MiDNR unpublished data). Note: All available annual data

T (== 1 (= o U PEEPRN 131
Figure 6.12. Number of active spring turkey, fall turkey, and bear hunters (went afield) in Michigan, 1968-
2005 (Source: Frawley 2004 and MiDNR unpublished data)............cccooiiiiieniieiieceeeec e 131
Figure 6.13. Number of active furtakers (went afield) that trapped or hunted furbearers in Michigan, 1957-
2004 (Source: Frawley 2004 and MiDNR unpublished data).............ccceveiiiiiieiiiiieiee e 132
Table 6.16. Participation in outdoor activities by segment in the eastern Upper Peninsula and northern
RTAT o o 1 1 SO UPRRRR 133
Spending Profiles for Forest-Based ReCreation ViSItOrS ...........uuiiiiiiieiiiiiiee ittt e e 134
Table 6.17. Average per person national forest trip expenditures within 50 miles of recreation site,
HiaWatha NAtiONAI FOTEST. .......uiiiiiiiiiii ettt e et e e s s b e e e e st e e e e ss b e e e e e srreeeeaans 135
Economic Impacts of Forest-Based RECreation ViSItOIS ...........ciiiiiiiiiiiiiiiiee et e e e e s s siirnee e e e e e e e s nnnnae e e e e 135
[T =] (=T o1 PO PP SR 137
Chapter 7. Other FOrest USeS and VAIUES ...ttt e e e e e ebb e e e e e e e e e as 140
(10T [N Tod oo PP TR 140
Existing historic buildings and archaeologiCal SItES .........ccuuiiiiiiiii e a e 140
Table 7.1. Number of existing historic buildings and archaeological sites by ecoregion................ccc.vvvee. 140
Native AMEFCAN CUIUIAL SILES .......viiiii ittt e e e st e e e et b e e s abe e e e abbe e e e e snbneeeennnnes 141
SPECIAI SILES ...ttt ettt e o bt e e e bt e oo R b e e e e e R b et e e e R b et e e R b e e e e e aabe e e e e e bae e e e abreeeeae 141
Table 7.2. Special places near the Black River and in the Upper Peninsula (Schroeder 2002)................. 141
Benefits associated with gathering special forest ProdUCTES. ........cooi i 142
PASSIVE USE VAIUES ...ttt ettt e ettt e ookt e ookt e ook b et e e e ea b et e e e aa b et e e b be e e e e anbe e e e e anbne e e e annnes 142
Figure 7.1. Biological diversity areas in the Western Upper Peninsula ..o 144
Figure 7.2. Biological diversity areas in the Eastern Upper Peninsula .............c.coccccvvieeieeeiiiiiciiieeeee e 145
Figure 7.3. Biological diversity areas in the Northern Lower Peninsula..............cccccvvveviieiiiiiiiiiieece e 146
L E (=] 1] 0 ot PO OURPPR PR 147
Chapter 8. ASSESSIMENT SUMMIAIY ......uuiiiiiieiee i iiiiitieie e e e e e s sis e e e e ee e st e s e e e eeeeeeessaaatraaeeeeeessassssteseeeeesaassraranaeaaeaes 148
(O aT= T o (=] I [ ] o o [T ) o PSS 148
Chapter 2. Demographic Patterns and Trends in MiChigan ...........cccccoo i 148
Chapter 3. Ml DNR Relationships With COMMUNITIES..........coiuiiiiiiiiee e 149
Chapter 4. Economic Vitality and Natural Resource DEPENUENCE ...........uuveviieeeiiiiiiiiiiieee e sesiieee e e e e e 149
Chapter 5. Natural RESOUICES PrOQUCTION. ........ciiiiiiiiiiiiii ettt e e e e e e s ab bt e e e e s sannbeeeeeas 150




Chapter 6. Outdoor Recreation USES aNd VAIUES..........ceeiiiiiiuiieiiiee s st e e e e e s s s e e e e e e s e s snnrenen e e e e snnnnreaeeees
Chapter 7. Other fOorest USES @nd VAIUES..........ccoiiieiiiiiiiie et e e e s e e e e e e e s s e e e e e e s s annrnneees

Data gaps and lIMILATIONS ........cooiiiiiiie ettt e e e et e e e et b e e e st b et e e ettt e e e abbe e e e e snbneeesannnes




5. Natural Resources Production

Introduction

The USDA Forest Service conducts a continuous inventory of forest lands throughout the United States.
According to 2002 USDA-Forest Service statistics (Smith et al. 2003), Michigan ranks sixth in the nation in terms
of timberland. Michigan is the only Midwestern or Northeastern state listed in the in the top ten (Table 5.1).

Table 5.1. Top twenty states in terms of timberland area (thousand acres) in 2002.

State Timberland State Timberland
1. Oregon 23,831 11. Maine 16,952
2. Georgia 23,802 12. Idaho 16,824
3. Alabama 22,922 13. 15,853
Pennsylvania

4. Montana 19,185 14. Wisconsin 15,701
5. North Carolina 18,664 15. Virginia 15,371
6. Michigan 18,616 16. Minnesota 14,723
7. Mississippi 18,572 17. Florida 14,636
8. Arkansas 18,373 18. Tennessee 13,956
9. California 17,781 19. Louisiana 13,722
10. Washington 17,347 20. Kentucky 12,347

16,952 United States 503,540

Source: Smith, et al. 2003.

Michigan timberland is slightly more than one-third in public ownership (35%) with 14% in National Forests and
20% in State ownership according to 2002 USDA statistics (Smith et al. 2003), shown in Table 5.2. County and
municipal ownership is minor in Michigan, about 1%, with most land in this ownership category located in Gogebic
county. Private timberland makes up 65%. More than half of all timberland (57%) is owned by nonindustrial
private owners (NIPF).

Michigan’s timberland area has declined slightly since 1953, however, timberland area has increased from levels
in the 1980’s. Although timberland area statistics are reported for 2002 by the Forest Service in this national
report, the inventory data are actually based on the most recent periodic forest inventory measurements (1993)
available at the time the data were compiled. Additional information on trends based on more recent inventory
data are presented below.

The USDA classifies timberland as follows: forest land that is producing or is capable of producing crops of
industrial wood and not withdrawn from timber utilization by statute or administrative regulation. Areas qualifying
as timberland are capable of producing in excess of 20 cubic feet per acre per year of industrial wood in natural
stands. Currently inaccessible and inoperable areas are included.

Table 5.2. Trends in Michigan timberland area and ownership, 1953 to 2002.

Year All Total National State County/ Total Forest NIPF
owners public Forest Municipal Private Industry
1953 19,121 33% 13% 19% 0% 67% 8% 59%
1977 18,199 35% 13% 21% 1% 65% 12% 53%
1987 17,364 36% 14% 21% 1% 64% 11% 52%
1997 18,667 36% 14% 20% 1% 64% 8% 56%
2002 18,616 35% 14% 20% 1% 65% 8% 57%
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Source: Smith, et al. 2003.

Land use

A recent study of land cover conducted by the USDA-Forest Service, North Central Research Station, in
collaboration with scientists at the University of Michigan provides a look at Michigan’s changing landscape
(Potts, et al. 2004). The researchers used satellite imagery from 1980 and 2000 to classify land cover into six
classes: urban or built-up, agriculture, forest, non-forest wetlands, open water, and barren. Figures 5.1 and 5.2
present comparative images of land cover changes for 1980 and 2000. These maps were constructed with a one
square kilometer grid. GIS datasets are available for download from the author’s web site
(http://esa.snre.umich.edu/projects/NClands/CMAWebpagel1.4.html).
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Figure 5.1. Distribution of land cover in the Upper Peninsula, 2000.
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Figure 5.2. Distribution of land cover in the Lower Peninsula, 1980 and 2000.

Based on comparative analysis of remotely sensed data, forest cover increased statewide from 52% in 1980 to
549% in 2000. Table 5.3 compares 1980 and 2000 land cover data by ecoregion. The Eastern UP increased by
one percent from 86% to 87% and the Northern LP increased from 70% to 74%. These gains in forest land mostly
came at the expense of declines in agricultural lands.

Urban or built-up land increased from 3% of Michigan’s total surface area in 1980 to 5% in 2000. Urban growth
was particularly high in the Southern Lower Peninsula which increased from 7% to 9% of that region. Urban land
in the Northern Lower Peninsula increased from 1% to 2%. No significant change was found in the amount of
urban land in the Upper Peninsula.

These land cover classifications were based on interpretation of satellite imagery. The methods have some
inherent limitations and the potential for misclassification exists. For example, cutover lands that have not yet
regenerated may be classified as agricultural in some cases. Also, the methods may classify areas with low-
density housing but continuous or nearly continuous forest canopy as forest cover. County level data are available
in appendix table A5.1.

Table 5.3. Percent of ecoregions by land cover, 1980 and 2000

Year Urban or Agriculture Forest Nonforest | Open water Barren
Built-up wetlands

Western Upper Peninsula

1980 1% 5% 92% 0% 1% 0%
2000 1% 5% 92% 0% 1% 0%
Eastern Upper Peninsula

1980 0% 7% 86% 5% 2% 0%
2000 0% 6% 87% 5% 2% 0%
Northern Lower Peninsula




Year Urban or Agriculture Forest Nonforest | Open water Barren
Built-up wetlands

1980 1% 25% 70% 1% 3% 1%
2000 2% 20% 74% 1% 3% 1%
Southern Lower Peninsula

1980 7% 79% 13% 1% 1% 0%
2000 9% 74% 15% 1% 1% 0%
State

1980 3% 42% 52% 1% 1% 0%
2000 5% 39% 54% 1% 1% 0%

Source: Land coverage summary data for 1980 and 2000 were compiled from land coverage GIS layers
produced for the Changing Midwest Assessment. GIS data are available from
http://esa.snre.umich.edu/projects/NClands/CMAWebpagel1.4.html. The Changing Midwest Assessment is
documented in Potts, et al. 2004.

Analysis of the GIS data by the authors of this report show that forest cover changed considerably in several
counties over the 1980 to 2000 time span. In the Western UP, Dickinson county showed a 6.9% decline in forest
area though this is likely due to classification of cutover lands as nonforest. Forest area in Houghton county
showed a 5.9% increase. In the Northern LP, forest area in Lake county declined by 15.3% and Oceana county
declined by 5.4%. This finding is likely due to classification of harvested lands as agriculture. These remote
sensing classifications should be followed up to verify specific conditions on the ground.

Forest area in Newaygo, Grand Traverse, Montmorency, Emmet, Kalkaska and Leelanau counties increased from
5 to 10% over the same time period. Alpena, Presque Isle, Arenac, Mecosta, Antrim, and Missaukee counties
increased forest area more than 10%. No changes greater than 5% were found in the Eastern UP.
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Table 5.4. Counties by ecoregion with greater than 5% change in forest area from 1980 to 2000.

Ecoregion/ Count Forest Area o
k g Change
1980-2000
Western Upper Peninsula
Dickinson -6.9%
Houghton 5.9%
Northern Lower Peninsula
Lake -15.3%
Oceana -5.4%
Newaygo 5.2% [] Ecoregions
Grand Traverse 5.4% Forest Change 1980-2000
Montmorency 5.9% Bz ;13:‘2 :‘;z:
Emmet 6.4% 0-5% loss
Kalkaska 7.5% % e
Leelanau 9.5% Il > 10% gain
Alpena 12.7%
Presque lIsle 136%| |  f B T¥
Arenac 14.3%
Mecosta 16.6%
Antrim 91% | [
Missaukee 20.2% | Figure 5.3. Change in forest cover from 1980 to 2000
Charlevoix 20.6% | by county.

Source: Potts, et al. 2004.

Forest area, type, distribution and ownership

The series of inventories conducted by the USDA Forest Service provide a detailed look at changing forest
conditions in the State over the past several decades. Periodic inventories were conducted in 1980 and 1993 with
plots throughout Michigan measured over a relatively short period (1 to 2 years). Earlier periodic inventories
conducted in 1935, 1955, and 1966 are not reported here. Results of the 1980 inventory is documented in (Raile
and Smith, 1983). The 1993 inventory is documented in (Leatherberry and Spencer, 1996). Some of the plots in
these inventories were remeasured from earlier inventories and some plots were modeled. Starting in 2000, the
Forest Service, Forest Inventory and Analysis (FIA) staff, implemented the sixth Michigan inventory cycle as an
annual inventory in which one-fifth of the plots throughout the State are measured each year. With this system,
some plots are measured each year and a full inventory requires plot measurements over a five-year period. The
2004 inventory reflects results measured over a five-year period, 2000 to 2004. The annual inventory changed
some inventory procedures to conform to national standards. For example, changes were made in forest type,
size, and landowner classification standards.

In 2006, the Forest Service released a “snapshot” report of the entire state based on the first five years of plot
measurements. The 2004 inventory is documented in Hansen and Brand, 2006. The dataset for the 2004
collection of plot measurements was analyzed along with datasets for the 1980 and 1993 inventories to compile
the information reported below. A glossary of specific FIA forest inventory terms is included in the appendix.

As with any inventory, there are errors associated with estimates derived from summaries of sampled plot data.
The magnitude of errors typically increase as data are more finely subdivided for any grouping represented by
fewer plots. For example, the error percent for estimates of timberland are smaller for the entire State than for an
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individual ecoregion, and an individual county. Although a detailed analysis of the error terms and confidence
intervals is beyond the scope of this study, the reader is cautioned that all estimates presented in this report (and
in all other similar analyses of these inventory data) contain estimation errors due to sampling and analsyis
methods.

One specific difference between the 2004 inventory and earlier inventories involves the determination of reserved
lands and some other categories where the extent of the land base is known (such as area of National or State
forests). In the 1980 and 1993 inventories, classification of reserved lands was enumerated, or adjusted to the
known area of legally reserved forest area. In the 2004 inventory, the extent of reserved land is based on the
sampled data and not adjusted for known areas of reserved land. Also, for the 2004 inventory, the industrial
landowner class was grouped with all other private in order to protect landowner privacy. This change, in effect,
obscures the separate identification of the industrial land base in the most recent inventory data. While industrial
timberland was once a clearly defined landowner category related to mill ownership, the distinction is no longer
quite as clear. Changes in land ownership, particularly by institutions that do not own or operate mills, yet manage
timberland for timber and other values blur the industrial landowner distinction. For example, some lands in
Michigan are owned by timber investment and management companies who have no controlling interest in
processing mills, but produce timber as one of their primary management objectives.

The forest inventory data represents a rich source of information to describe the characteristics of forest
resources and many descriptive subdivisions are possible. This study presents basic data on area classification of
forest land, timber volumes, growth, and removals summarized by ecoregions and broad forest types for the three
most recent inventories — 1980, 1993, and 2004.

The total land base of Michigan is about 36.4 million acres as shown in Table 5.5. According to the 2004 forest
inventory, the State is 53% forested with 19.3 million acres of forest land for all land ownership classes. The
Western UP is 87% forest; the Eastern UP is 83% forest, and the Northern Lower Peninsula is 67% forest
according to the most recent forest inventory (FIA) conducted by the USDA-Forest Service. Ninety seven percent
of the forest land in the state, or 18.7 million acres, is classified as timberland. Michigan timberland increased
from 17.4 million acres in 1980 to 18.7 million acres in 2004. Thirty percent of the State’s timberland is located in
the Western Upper Peninsula ecoregion; 15% of the timberland is located in the Eastern Upper Peninsula, and
37% is in the Northern Lower Peninsula. Comparable county-level data are contained in appendix table A5.2.

The area of timberland increased slightly by 1 percent statewide from 1993 to 2004. Change in timberland was
less than 1 percent in all regions, except the Eastern Upper Peninsula ecoregion. The area of timberland in the
Eastern UP increased by 8% from 2.7 to 2.9 million acres from 1993 to 2004. The Eastern UP also showed a
decline in reserved timberland area which could be due to sampling error since this is the smallest ecoregion with
only five counties.

Table 5.5. Forest area (thousand acres) by land class for all owner groups, by ecoregion, 1980, 1993, and
2004,

Year Total Timber- | Reserved Other Non- Total Percent
Land land Timber- Forest forest Forest Forest
land Land Land
Western Upper Peninsula
1980 6,806 5,606 271 54 875 5,930 87.1%
1993 6,937 5,708 232 23 973 5,963 86.0%
2004 6,917 5,686 240 80 911 6,006 86.8%
Eastern Upper Peninsula
1980 3,526 2,734 144 57 592 2,935 83.2%
1993 3,572 2,690 118 41 723 2,849 79.8%
2004 3,613 2,903 29 65 617 2,996 82.9%
Northern Lower Peninsula
1980 10,361 6,449 180 77 3,656 6,706 64.7%

70



Year Total Timber- | Reserved Other Non- Total Percent
Land land Timber- Forest forest Forest Forest
land Land Land
1993 10,360 6,896 170 27 3,267 7,093 68.5%
2004 10,402 6,870 44 98 3,390 7,012 67.4%
Southern Lower Peninsula
1980 15,433 2,704 87 7 12,634 2,799 18.1%
1993 15,489 3,321 54 0 12,114 3,375 21.8%
2004 15,475 3,286 8 2 12,178 3,297 21.3%
State
1980 36,126 17,493 682 194 17,757 18,369 50.8%
1993 36,358 18,616 575 90 17,077 19,281 53.0%
2004 36,408 18,746 321 245 17,096 19,312 53.0%

Source: 1980 and 1993 data are derived from the Eastwide Forest Inventory datasets. 2004 data are derived
from the 2004 FIA Snapshot dataset (http://www.ncrs2.fs.fed.us/FIADatamart/fiadatamart.aspx) which includes
plots taken in 2000 to 2004.

Table 5.6 provides a breakdown of Michigan forest land in State ownership for 1980, 1993, and 2004. Ninety to
98% of the forest land in State ownership is classified as timberland, depending on ecoregion. The WUP has 898
thousand acres of state-owned forest land; the EUP has 998 thousand acres of forest land; and the NLP has 1.93
million acres of forest land. Collectively, state ownership makes up 24% of all forest land in the three northern
ecoregions. The Western UP has 20% of State-owned timberland. The Eastern UP has 24% of State-owned
timberland, and the Northern LP has 47% of the State-owned timberland. Estimates for reserved land varied
considerably between inventories due to sampling error and further investigation is merited. Overall, land in State
ownership climbed almost 13% from 3.57 million acres in 1980 to 4.03 million acres in 2004, based on FIA
sample data. Figure 5.4 shows the distribution of state-owned timberland for 2004. County-level data on area by
land class for state-owned lands is available in appendix Table A5.4.

Table 5.6. Forest area (thousand acres) by land class for State ownership, by ecoregion, 1980, 1993, and
2004.

Year | Timberland Reserved Other Forest Nonforest Total Forest
Timberland
Western Upper Peninsula
1980 763 69 12 6 844
1993 751 69 8 7 828
2004 823 70 5 NA 898
Eastern Upper Peninsula
1980 834 56 34 43 924
1993 803 28 19 13 849
2004 978 3 17 NA 998
Northern Lower Peninsula
1980 1,788 5 12 51 1,805
1993 1,886 38 8 22 1,932
2004 1,887 6 42 NA 1,934
Southern Lower Peninsula
1980 186 11 2 2 199
1993 288 48 0 10 336




Year Timberland Reserved Other Forest Nonforest Total Forest
Timberland
2004 339 2 0 NA 342
State
1980 3,571 141 61 102 3,773
1993 3,728 182 35 51 3,946
2004 4,027 82 64 NA 4,172

Source: 1980 and 1993 data are derived from the Eastwide Forest Inventory datasets. 2004 data are derived
from the 2004 FIA Snapshot dataset (http://www.ncrs2.fs.fed.us/FIADatamart/fiadatamart.aspx) which includes
plots taken in 2000 to 2004.

Table Notes: Nonforest areas were not assigned to landowner group in the 2004 FIA Snapshot dataset and are
indicated as NA above.

=
[ No data

Figure 5.4. Distribution of State-owned timberlands as determined by the USDA-Forest Service Inventory,
2000-2004.

Timberland area by forest type

Figures 5.5 and 5.6 present information on the timberland area by softwood and hardwood forest types for all
owners for 1980, 1993, and 2004 inventories. Figures 5.7 and 5.8 present comparable information for State-
owned timberlands. Tabular summaries of timberland areas by forest type are contained in appendix Tables A5.5
to A5.8.

Because the methods used for classifying forest type changed with the implementation of an annual inventory,
some differences in metrics by forest type occurred between 1993 and 2004. For example, the oak-pine type is
classified in the 2004 inventory but was not classified at all in earlier inventories because of type definition
changes.
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The most common softwood forest type in 2004 on all ownerships throughout the State was Northern white cedar
with 1.31 million acres. Red pine was the second most common type with 850 thousand acres.

Northern white cedar (527 thousand acres) is the most common type in the Western UP, followed by black spruce
(243) and balsam fir (186) in the Western UP. The most recent inventory shows a significant decline for all owners
in balsam fir type but a considerable increase in the other softwoods type. This is most likely due to changes in
the methods for determining forest type implemented with the 2004 inventory.

In the Eastern UP, Northern white cedar (423 thousand acres) is most common followed by jack pine (185) and
black spruce (183) types. Area of northern white cedar type increased in this region as did tamarack from the
previous inventory.

Softwood types in the Northern Lower Peninsula are dominated by red pine with 557 thousand acres on all
ownerships. Jack pine is the second most common type (361 thousand acres) followed by northern white cedar
(350). The northern white cedar type declined from 417 thousand acres in 1993 and the white pine type increased
from 95 to 115 thousand acres in the Northern Lower Peninsula.

Timberland area, softwood, alll owners, 2004
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Figure 5.5. Timberland area by softwood forest types for all owners, 1980, 1993, and 2004.
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Timberland area, hardwood all owners, 2004
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Figure 5.6. Timberland area by hardwood forest types for all owners, 1980, 1993, and 2004.

On state-owned lands, the most common softwood forest type is northern white cedar (406 thousand acres)
followed by jack pine (278) and red pine (235) as shown in Figure 5.7. Northern white cedar is fairly evenly
distributed on State lands through all three northern ecoregions with 143 thousand acres in the Eastern UP, 136
thousand acres in the Western UP, and 127 thousand acres in the Northern Lower Peninsula. The Northern
Lower Peninsula dominates the red and jack pine forests on State lands with 165 thousand acres of red pine

(70%) and 161 thousand acres of jack pine (58%).

Timberland area, softwood, State ownership, 2004
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Figure 5.7. Timberland area by softwood forest types for State ownership, 1980, 1993, and 2004.
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The most common State-owned hardwood forest types in 2004 were maple-beech-birch (915 thousand acres),

aspen (725), and oak-hickory (497) as shown in Figure 5.8. The oak-hickory type has shown a steady increase in

the FIA estimates over the 1980 to 2004 period from 336 thousand acres in 1980.

Timberland area, hardwood, State ownership, 2004
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Figure 5.8. Timberland area by hardwood forest types for State ownership, 1980, 1993, and 2004.

Figures 5.9 to 5.12 compares timberland area by forest type and ecoregion for all owners and State-owned lands.

Maple-beech-birch type dominates on all ownerships in all three ecoregions. In the Western UP there are 2.75
million acres of this type. Aspen is the second most common hardwood type in all ecoregions. The Western UP
has 817 thousand acres of aspen type and the Northern LP has 1.2 million acres. Maple-beech-birch is also the
most common in the Eastern UP with 978 thousand acres followed by aspen with 302 thousand acres.

Timberland area by hardwood forest type, all owners, 2004
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Figure 5.9. Timberland area by hardwood forest type and ecoregion, all owners, 2004.

Timberland area by softwood forest type, all owners, 2004
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Figure 5.10. Timberland area by softwood forest type and ecoregion, all owners, 2004.

Aspen is the most common hardwood type in the Northern Lower Peninsula, followed by maple-beech-birch and
oak-hickory. Red pine and jack pine are the most common softwood types followed by northern white cedar in the
NLP. In the WUP, maple-beech-birch and aspen are the most common hardwood types. Northern white cedar
and black spruce are the most common softwood types. Maple-beech-birch and aspen are the most common
hardwood types and northern white cedar, jack pine, and red pine are the most common softwood types in the

EUP.
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Timberland area by hardwood forest type, State ownership, 2004
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Figure 5.11. Timberland area by hardwood forest type and ecoregion, State ownership, 2004.
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Figure 5.12. Timberland area by softwood forest type and ecoregion, State ownership, 2004.

Volume of growing stock trees

The volume of growing stock timber on Michgan’s 18.75 million acres of timberland is very large — about 27.3

billion cubic feet on all ownerships. That translates into 1,456 cubic feet per acre or roughly 18 cords of wood per
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acre. On the 4.03 million acres of State-owned timberland, there are 5.1 billion cubic feet of timber or roughly
1,275 cubic feet of growing stock volume per acre.

All this timberland and wood volume is not evenly distributed geographically or by forest type because of physical,
biological and human factors. Figure 5.13 shows the distribution of growing stock volume by county in the three
ecoregions. County-level data on timber volume and growth are shown in appendix Table A5.3.
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Figure 5.13. Total growing stock volume and volume per acre for all forest types on State-owned
timberlands, 2004.

The distribution of growing stock volume by ecoregion and forest type is detailed in Table 5.7 for all owners and
State-owned timberlands. Although the State owns about 21% of all timberland in Michigan, state forests contain
about 19% of the total growing stock timber volume with 5.1 billion cubic feet on DNR timberlands. Sixty two
percent of the volume on DNR timberlands is in four forest types — maple-beech-birch (29.6%), aspen (11.6%),
oak-hickory (11.3%), and red pine (10.1%). For comparison, volume of all live trees by forest type are shown for
all owners in appendix Table A5.9 and for state-owned lands in Table A5.10.

Table 5.7. Volume of all growing stock trees (million cubic feet) on timberland, all owners and State
ownership, by forest type and ecoregion, 2004.

Forest type group EUP NLP WUP State EUP NLP WUP State
All Owners State Ownership
Aspen 311 1,371 798 2,678 120 328 131 598
Balsam fir 90 55 169 315 22 20 18 60
Balsam poplar 75 67 61 204 11 4 5 21
Black spruce 147 19 205 372 57 3 48 108
Elm-Ash-Cottonwood 92 492 266 1,878 45 95 37 284
Jack pine 160 263 91 521 82 111 21 214

78




Forest type group EUP NLP WUP State EUP NLP WUP State
All Owners State Ownership

Maple-Beech-Birch 1,624 2,866 5,065 10,733 396 578 468 1,521
Nonstocked 1 2 3 9 1 1 1 3
Northern white-cedar 777 599 978 2,363 217 218 244 679
Oak Hickory 13 1,532 90 3,802 5 295 23 583
Oak Pine 37 427 75 614 12 89 7 116
Other Hardwoods 8 13 99 4 3 23
Other Softwoods 142 124 244 597 45 3 12 61
Paper birch 134 95 160 395 47 24 23 93
Red pine 204 1,231 237 1,797 84 377 41 519
Tamarack 42 26 86 155 29 8 36 73
White Pine 138 226 173 599 56 43 37 139
White spruce 46 26 88 173 18 11 17 45
Total 4,043 9,437 8,787 27,303 1,250 2,210 1,168 5,141
Growth

Net annual growth of growing stock trees on timberland is detailed in Table 5.8. Growth on all timberlands and all
forest types averages 49 cubic feet per acre per year. Annual growth on State-owned timberlands averages 41
cubic feet per acre. Net annual timber growth on DNR lands is 163.5 million cubic feet annually, more than 2
million cords annually, based on FIA inventory data for the 2000 to 2004 measurement period. Average annual
removals from DNR timberlands are estimated by FIA at 58.4 million cubic feet, roughly 730,000 cords.

Table 5.8. Average net annual growth (million cubic feet) on timberland, all owners and State ownership,
by forest type group and ecoregion, 2004.

Forest type group EUP NLP WUP State EUP NLP WUP State
All owners State ownership
Aspen 3.0 55.2 30.3 97.2 2.5 19.0 7.4 31.2
Balsam fir 1.8 5.1 4.7 11.6 0.3 0.1 0.5 0.8
Balsam poplar 3.0 2.7 4.6 10.3 0.2 0.5 1.7 2.4
Black spruce 6.9 0.3 55 12.7 3.5 0.1 3.6
Elm-Ash-Cottonwood 0.8 8.9 9.4 61.7 0.5 0.8 0.4 4.9
Jack pine 2.9 6.8 5.7 15.8 1.8 3.7 2.7 8.2
Maple-Beech-Birch 50.6 74.0 142.8 325.3 10.0 12.2 14.5 47.9
Nonstocked -0.1 0.8 1.0 1.7 -0.1 0.6 0.7 1.2
Northern white-cedar 25.2 6.5 31.6 63.2 5.9 -1.7 4.8 9.0
Oak Hickory 0.1 51.9 2.6 142.2 0.1 8.0 16.5
Oak Pine 15 14.0 1.2 194 0.9 1.8 0.2 3.0
Other Hardwoods 3.0 0.0
Other Softwoods 6.1 4.8 11.2 29.9 5.0 0.5 0.9 6.5
Paper birch 2.1 3.5 4.1 10.8 0.7 0.7
Red pine 6.4 67.2 5.5 85.4 0.7 15.2 1.1 18.6
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Forest type group EUP NLP WUP State EUP NLP WUP State
All owners State ownership

Tamarack 1.3 1.2 4.5 7.6 0.5 0.4 2.0 3.0
White Pine 3.7 2.2 4.0 12.9 2.3 0.2 25
White spruce 2.5 0.1 8.5 111 0.8 2.8 3.5
Unclassified 0.1 0.8 -0.2 1.7

Total 117.8 306.0 276.9 923.3 35.6 61.2 40.0 163.5
Removals

Annual timber removals is described in Table 5.9. Net annual growth exceeds annual removals by a considerable
margin for all species combined. On state lands, the growth/removals ratio is 2.8 and on all lands, the ratio is

almost 3.2. The 2004 inventory shows total annual removals of 291.2 million cubic feet on all lands and 58.4
million cubic feet on State lands. Average removals from all lands were 15.6 cubic feet per acre in the 2004

inventory. On State lands, average annual removals averaged 14.4 cubic feet. Removals from the maple-beech-
birch forest type exceeded any other type on both all lands (111.1 million cubic feet) and State lands (16.3 million
cubic feet). Removals from the oak-hickory type ranked second with 43 million cubic feet statewide and 11 million

cubic feet annually from State lands.

Table 5.9. Average annual removals of merchantable volume (million cubic feet) from growing stock trees
on timberland, all owners and State ownership, by forest type and ecoregion, 2004.

Forest type group EUP NLP WUP State EUP NLP WUP State
All owners State ownership

Aspen 2.4 13.3 12.6 28.4 0.9 4.6 3.1 8.7
Balsam fir 0.8 0.3 2.0 3.1 0.8 1.7 25
Balsam poplar 1.4 3.1 4.5 0.0
Black spruce 1.1 0.6 1.7 0.3 0.3
Elm-Ash-Cottonwood 2.0 3.8 15 135 0.3 0.8 1.0
Jack pine 15 3.2 1.8 6.5 15 3.0 0.3 4.8
Maple-Beech-Birch 17.4 26.7 54.1 111.1 3.4 2.4 8.8 16.3
Nonstocked 5.1 0.4 5.4 3.8 0.4 4.2
Northern white-cedar 3.8 5.0 8.8 0.0
Oak Hickory 0.4 32.4 1.4 43.0 0.4 10.6 11.0
Oak Pine 1.2 2.9 4.0 0.5 2.3 2.8
Other Hardwoods 0.0 0.0
Other Softwoods 2.9 2.7 5.2 10.8 0.1 0.1
Paper birch 0.4 0.4 0.0
Red pine 0.9 12.9 5.2 19.3 4.7 4.7
Tamarack 1.8 1.8 0.0
White Pine 1.6 0.6 2.3 4.5 1.6 0.3 1.9
White spruce 1.1 1.0 0.2 2.2 0.0
Unclassified 0.7 6.7 0.8 22.0

Total 36.8 111.2 101.2 291.2 9.3 29.8 17.7 58.4
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Timberland, volume, growth, and removals from State-owned timberlands are not proportional to similar
measures for all timberlands in the State. Figure 5.14 compares the value of these measures on State-owned
timberlands with all lands as a percentage. For example, the State owns 21% of all timberland, but these lands

hold only 19% of the total growing stock volume. Growth on State-owned timberlands was 18% of the State total
from all lands and removals were 20%.

For the jack pine forest type, the State owns 43% of the total timberland which holds 41% of the growing stock
volume, produces 52% of the growth, and accounts for 74% of the removals.

Data used for Figure 5.14 on timber volume, growth, and removals by forest type on state-owned lands for the
2004 FIA inventory are shown in appendix Table A5.11.
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Figure 5.14. Percent of timberland, volume, growth, and removals from State lands by forest type, 2004.

Source: USDA Forest Service, 2004 FIA inventory.

Timber production

Detailed production data for pulpwood and sawlogs are available from the USDA-Forest Services annual
pulpwood production reports compiled in cooperation with the Michgigan DNR and the periodic sawlog production
reports (Piva, 1999-2006; Haugen and Pilon, 2002; and Haugen and Weatherspoon, 2003). These Timber
Product Output data offer a long time-series of pulpwood and sawtimber removals by county and by species.

These data do not, however, provide a method for identifying State-owned timberlands as the source of harvested
wood.

Figure 5.15 provides a history of pulpwood production in the State. State pulpwood production has declined since
1997 and current levels are similar to those seen in the late 1980’s. In terms of volume, the Western UP is the
largest producer of pulpwood followed by the Northern LP and the Eastern UP. Pulpwood produced in the

Western UP may be shipped to mills in the Upper Peninsula and it is within trucking distance to consuming mills
in Wisconsin.
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Pulpwood Production
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Figure 5.15. Pulpwood production (thousand cords) from all lands by ecoregion, 1980 to 2004.

Source: USDA-Forest Service, Pulpwood production and Timber Product Output reports.

Total pulpwood production in Michigan was 2.66 million cords in 2004, the most recent year for which data are
available. About one-quarter of this production came from state forests. Production in the WUP was 1.2 million
cords; EUP was 420 thousand cords, and the NLP was 909 thousand cords from all lands. Pulpwood production
for 2004 from DNR lands was about 4% of the state total in the EUP, 12% in the NLP, and 5% in the WUP.

Figures 5.16 to 5.18 show the distribution of pulpwood production for several broad species groups in each
ecoregion. Overall pulpwood production has declined since a high period of 1993 to 1997. In terms of volume, the
Western UP produces more pulpwood than any other region, followed by the Northern Lower Peninsula and the
Eastern UP. Production in the Western UP (Figure 5.16) is dominated by hard maple, aspen, and other mixed
hardwoods with relatively little pine or softwood production. Overall production in the Western UP declined from a
high in 1996 with a fairly significant drop in 2001 and an increase from 2002 to 2004. Numeric data on pulpwood
production from 1980 to 2004 by ecoregion is contained in appendix Table A5.12.
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Pulpwood production, Western Upper Peninsula
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Figure 5.17. Pulpwood production from all lands, by species group, Eastern Upper Peninsula, 1980 —

2004.




Pulpwood production in the Northern Lower Peninsula (Figure 5.18) increased from 1998 to 2003. Production in
the region is mostly mixed hardwoods and aspen. Aspen production in the ecoregion has declined, on average,
over the past 20 years. Pine pulpwood production has also declined over time.
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Figure 5.18. Pulpwood production from all lands, by species group, Northern Lower Peninsula, 1980 —
2003.

The distribution of statewide pulpwood production in 2004 by species and ecoregion is shown in Table 5.10.
About two-thirds of the pulpwood production in the State, 64%, is composed of three species — soft maple, aspen,
and hard maple. All other species comprise the remaining volume. The Western UP produced the majority of
pulpwood for 17 identified species which individually account for 41% or more of the State total from the
ecoregion. The Northern Lower Peninsula dominates in production of aspen, jack pine, and oak pulpwood
production among the regions. Statewide pulpwood production by species and ecoregion for 2004 is shown in
Figure 5.19.

Table 5.10. Distribution of pulpwood production (thousand cords) by species and ecoregion, 2004.

State Total WUP EUP NLP SLP
Species Volume
Percent 1,000 Percent of species total
cords
Aspen 32% 846 40% 10% 45% 4%
Soft maple 17% 449 41% 18% 34% 7%
Hard maple 15% 388 62% 20% 17% 2%
Jack pine 7% 199 14% 15% 69% 2%
White birch 4% 110 54% 20% 24% 2%
Balsam fir 3% 79 66% 25% 9% 0%
Spruce 3% 74 72% 20% 8% 0%
Basswood 2% 63 51% 11% 36% 2%
Hemlock 2% 63 79% 20% 1% 0%
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State Total WUP EUP NLP SLP
Species Volume
Percent 1,000 Percent of species total
cords

Red oak 2% 60 19% 10% 47% 24%
Beech 2% 53 54% 24% 20% 2%
Red pine 2% 51 52% 29% 18% 1%
Balsam poplar 2% 48 55% 16% 26% 3%
Yellow birch 1% 37 70% 25% 4% 1%
Ash 1% 36 52% 17% 28% 3%
White oak 1% 29 0% 4% 41% 55%
Other hardwoods 1% 25 49% 19% 31% 1%
Tamarack 1% 19 59% 25% 16% 0%
White pine 0% 9 43% 24% 30% 3%
Other softwoods 0% 5 0% 0% 100% 0%
Elm 0% 5 54% 12% 29% 6%
Northern white-cedar 0% 4 69% 21% 10% 0%
Hickory 0% 3 4% 0% 79% 17%
All Species 100% 2,658 45% 16% 34% 5%

Source: USDA Forest Service, North Central Research Station. Data published in the Timber Product Output and
Pulpwood Production report series.

Other species include: beech, spruce, white oak, ash, other hardwoods, white pine, tamarack, northern white
cedar, elm, and hickory.

Timber Product Output data also provides information on sawlog production. Michigan produces more than one
billion board feet of high-value sawlogs annually (based on 1998 FIA data). The most recent sawlog production
data is for 1998. Five species — hard maple, red oak, red pine, soft maple, jack pine, and aspen - account for 80%
of all sawlog production in the State. The Western UP dominates in production of jack pine, white pine, yellow
birch, and white birch. The Northern Lower Peninsula dominates sawlog production for all other species except
white oak which is primarily produced in the Southern Lower Peninsula. Sawlog production by ecoregion and
species for 1998 is shown in Figure 5.20. According to DNR statistics, sawlog production on DNR lands is about
61 million board feet and dominated by red pine, oak, aspen, and maple.

Table 5.11. Distribution of sawlog production (MBF) by species and ecoregion, 1998.

Species State Total Total
Volume WUP EUP NLP SLP
Percent MBF Percent of species total
Hard maple 21% 268,716 35% 9% 45% 10%
Red oak 16% 212,438 5% 1% 61% 34%
Red pine 16% 207,472 11% 10% 74% 5%
Soft maple 11% 141,606 19% 8% 45% 28%
Jack pine 8% 106,126 37% 27% 36% 0%
Aspen 8% 103,466 20% 3% 70% 7%
White oak 3% 38,528 0% 0% 36% 64%
Ash 2% 28,057 9% 15% 47% 29%
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Species State Total Total
Volume WUP EUP NLP SLP
Percent MBF Percent of species total
White pine 2% 25,248 34% 22% 33% 11%
Basswood 2% 23,995 33% 1% 52% 13%
Yellow birch 2% 23,204 80% 14% 5% 0%
White birch 2% 22,328 46% 23% 25% 6%
Other species 8% 99,487 42% 13% 21% 25%
All species 100% 1,300,671 23% 9% 50% 17%

Source: USDA Forest Service, North Central Research Station. Data published in the Timber Product Output
report series.

Other species include: spruce, black cherry, balsam fir, cottonwood, beech, northern white cedar, hemlock,
hickory, yellow poplar, elm, balsam poplar, walnut, sycamore, tamarack, sassafras, hackberry, butternut, red
cedar, and other hardwoods
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Figure 5.20. Sawlog production (MBF) by species and ecoregion, 1998.

Michigan DNR timber volume and value

DNR timber production data provides a history of sale volumes by ecoregion and species. Figure 5.21 shows
production data for selected pulpwood species from 1986 to 2005. Overall, year-to-year pulpwood production data
are highly erratic for specific species, especially jack pine. Pulpwood production from DNR lands are highest for
aspen, red pine, jack pine and mixed hardwoods in the Northern Lower Peninsula. The data also show recent
declines for all selected species group in the Northern Lower Peninsula. These data show long-term declines in
production of aspen and mixed softwood sawtimber. More detailed tabular data on volume and value of timber
sold from state forests are available in appendix Tables A5.13 and A5.14. An excellent recent analysis of timber

harvesting on DNR lands is available in Pedersen (2005).
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Figure 5.21. Volume of pulpwood for selected species groups sold from DNR lands by ecoregion, 1986 -

2005.

Volume of sawlogs produced from DNR lands from 1986 to 2005 are shown in Figure 5.22 for selected species by
ecoregion. Again, production data show erratic year-to-year patterns. The Northern Lower Peninsula dominates
production of Aspen, Jack pine, and Red pine sawlogs with relatively little of these species produced from other

ecoregions.
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Timber products sold from DNR lands in recent years are dominated by pulpwood (about 85% of the total volume
sold) and by hardwoods (about 65% of total volume). Total volume sold from 2000 to 2004 varied from 630 to 808
thousand cords.

State forest timber sales in 2005 hit the highest volume sold since 1988. Because prices have increased

considerably, it also hit an all-time record revenues of almost $45 million. Potential softening of markets due to
several recent mill closures will affect opportunities to achieve this record sale volume and revenue in the
immediate future.

Table 5.12. Volume of timber products (cords) sold from all DNR lands, by species group, 1986 to 2005.

Fiscal Hardwood Softwood
Year
Pulp- Saw- Bolts Other Pulp- Saw- Bolts Other All
wood logs wood logs Product
S

1986 | 380,402 | 50,487 2,183 1,679 | 169,927 19,570 1,375 | 15,372 | 640,995
1987 | 387,761 | 49,456 3,443 2,035 | 199,522 | 23,028 1,503 4,158 | 670,905
1988 | 620,639 | 79,787 4,365 1,523 | 237,708 | 30,268 1,616 3,220 | 979,125
1989 | 430,184 | 55,233 4,454 1,037 | 214,162 | 29,289 1,331 4,460 | 740,151
1990 | 410,554 | 42,361 6,494 1,536 | 183,949 | 26,010 1,092 1,178 | 673,173
1991 | 386,895 | 49,495 2,795 595 | 201,943 | 27,947 889 494 | 671,053
1992 | 425,598 | 50,039 4,577 728 | 244,667 | 29,666 1,659 1,136 | 758,069
1993 | 440,268 | 56,937 2,611 791 | 235,914 | 29,857 820 5,852 | 773,048
1994 | 382,811 | 50,769 1,026 1,050 | 232,792 | 24,943 614 6,185 | 700,190
1995 | 394,514 | 52,891 333 237 | 217,851 | 25,044 357 405 | 691,632
1996 | 398,388 | 63,971 381 731 | 234,805 | 28,734 656 525 | 728,192
1997 | 407,339 | 69,011 994 628 | 258,258 | 25,742 177 248 | 762,397
1998 | 427,435 | 65,347 888 295 | 264,706 | 44,804 210 254 | 803,940
1999 | 386,808 | 75,429 527 481 | 159,682 | 26,168 1,227 335 | 650,656
2000 | 406,837 | 74,438 1,200 195 | 218,348 | 35,516 867 236 | 737,637
2001 | 340,941 | 59,556 1,100 844 | 194,755 | 31,378 933 812 | 630,320
2002 | 411,534 | 64,476 1,291 242,434 | 37,102 930 256 | 758,022
2003 | 337,010 | 63,586 722 181,718 | 53,995 150 637,181
2004 | 377,131 | 79,629 460 220,900 | 34,461 1,149 713,730
2,005 | 436,054 | 72,669 1,204 248,309 | 48,615 823 807,674

Source: Dr. Larry Pedersen, Michigan DNR.

All volumes and prices are shown in $/cord. The conversion rate is 2.0 cords per thousand board feet (MBF) for
sawlog products.

The value of timber products sold has climbed steadily, largely due to increases in bid prices. Except for 2005,
DNR revenues from timber sales have averaged $20 to $30 million as shown in Figure 5.23. Although pulpwood
comprises 80% or more of the timber volume, pulpwood sales account for only 50% to 58% of the revenue

stream.
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Figure 5.23. Trend in total revenue for DNR timber sales from State Forests, 1986 — 2005.

Table 5.13 provides a breakdown of statewide timber revenues by hardwood/softwood product classes. Sales of
hardwood products provided 58% of the revenue from 2000 to 2005. Softwood accounted for 42% of timber sale

revenue.

Table 5.13. Value of timber products (thousand dollars) sold from all DNR lands, by species group, 1986

to 2005.
Hardwood Softwood
F\I(SEZ?I Pulp- Saw-logs | Bolt Other Pulp- Saw- Bolts | Other ProglLljcts
wood S wood logs
1986 $3,667 $1,463 | $21 $9 $1,263 $577 $28 $160 $7,189
1987 $3,234 $1,203 | $33 $17 $1,390 $677 $15 $107 $6,674
1988 $5,626 $2,104 | $49 $6 $1,926 $981 $23 $76 $10,790
1989 $4,046 $1,585 | $41 $2 $2,035 $1,055 $19 $152 $8,934
1990 $4,107 $1,587 | $75 $5 $1,893 $1,000 $21 $21 $8,709
1991 $4,316 $2,029 | $35 $4 $2,317 $1,232 $14 $4 $9,951
1992 $5,023 $1,963 | $60 $7 $3,211 $1,241 $45 $5 $11,555
1993 $6,233 $3,231 | $39 $2 $3,490 $1,392 $26 $13 $14,426
1994 $7,470 $4,390 | $22 $1 $5,190 $1,761 $14 $5 $18,853
1995 $7,999 $4,989 $8 $0 $5,743 $2,178 $7 $29 $20,954
1996 $7,209 $4,809 | $10 $1 $5,630 $2,252 $16 $6 $19,933
1997 $7,625 $5,570 | $29 $0 $7,601 $1,874 $13 $1 $22,713
1998 $8,019 $5,570 | $20 $3 $8,310 $4,314 $12 $1 $26,249
1999 $6,271 $6,611 | $13 $4 $4,518 $2,397 $51 $8 $19,873
2000 $7,232 $7,844 | $36 $3 $7,489 $3,320 $31 $7 $25,961
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Hardwood Softwood
Fiscal All
Year Pulp- Saw-logs | Bolt Other Pulp- Saw- Bolts | Other Products
wood s wood logs
2001 $6,830 $6,838 | $24 $4 $7,542 $3,599 $54 $28 $24,919
2002 $7,696 $8,186 | $27 $0 $9,011 $3,820 $60 $13 $28,813
2003 $6,238 $7,846 | $12 $0 $6,915 $5,127 $8 $0 $26,147
2004 $7,950 | $10,290 | %12 $0 $9,277 $3,162 $54 $0 $30,745
2005 | $13,131 $13,417 | $69 $0 | $12,381 $5,798 $40 $0 $44,836

Source: Dr. Larry Pedersen, Michigan DNR.

Average bid prices have steadily increased for most timber products sold by the DNR as shown in Table 5.14.
While some variation occurs from year to year, the overall trend in stumpage prices through 2005 is up for all

product classes. Summaries of timber price trends by ecoregion are available in the appendix Tables A5.13 and

A5.14.

Although prices for some products showed considerable variability over time, red and jack pine pulpwood, sugar
and red maple and red pine sawlogs sawlogs showed very strong and sustained real price increases from 1986 to

2005.

Table 5.14. Average bid ($/cord) for timber products sold from all DNR lands, by species group, 1986 to

2005.

Hardwood Softwood
F\I(Segfl Pulp- Saw- Bolts Other Pulp- Saw- Bolts Other ProglLljcts
wood logs wood logs

1986 $9.64 | $28.98 $9.61 $5.22 $7.43 $29.49 | $20.67 | $10.40 $11.21
1987 $8.34 | $24.32 $9.49 $8.22 $6.97 $29.39 | $9.79 | $25.68 $9.95
1988 $9.06 | $26.36 | $11.22 $4.10 $8.10 $32.42 | $14.19 | $23.56 $11.02
1989 $9.40 | $28.71 $9.14 $1.78 $9.50 $36.02 | $14.50 | $34.02 $12.07
1990 | $10.00 | $37.47 | $11.55 $3.04 | $10.29 $38.45 | $18.86 | $17.87 $12.94
1991 | $11.16 | $40.99 | $12.43 $7.08 | $11.48 $44.07 | $15.36 $8.54 $14.83
1992 | $11.80 | $39.23 | $13.10 $9.54 | $13.13 $41.82 | $27.17 $4.46 $15.24
1993 | $14.16 | $56.75 | $14.96 $2.74 | $14.80 $46.63 | $31.14 $2.15 $18.66
1994 | $19.51 | $86.46 | $21.79 $0.73 | $22.30 $70.58 | $23.39 $0.74 $26.93
1995 | $20.28 | $94.33 | $24.64 $0.50 | $26.36 $86.99 | $18.95 | $72.57 $30.30
1996 | $18.09 | $75.17 | $25.91 $1.73 | $23.98 $78.39 | $24.79 | $11.86 $27.37
1997 | $18.72 | $80.71 | $28.83 $0.50 | $29.43 $72.79 | $72.40 $5.67 $29.79
1998 | $18.76 | $85.23 | $22.22 | $10.95| $31.39 $96.28 | $58.63 $5.58 $32.65
1999 | $16.21 | $87.65 | $23.92 $8.95 | $28.29 $91.61 | $41.38 | $24.39 $30.54
2000 | $17.78 | $105.38 | $29.65 | $17.83 | $34.30 $93.48 | $35.20 | $28.18 $35.19
2001 | $20.03 | $114.82 | $21.80 $4.50 | $38.73 | $114.70 | $57.85 | $34.74 $39.53
2002 | $18.70 | $126.96 | $21.21 $37.17 | $102.97 | $64.44 | $50.00 $38.01
2003 | $18.51 | $123.40 | $16.42 $38.05 $94.96 | $55.67 $41.03
2004 | $21.08 | $129.23 | $27.01 $41.99 $91.76 | $46.70 $43.08
2005 | $30.11 | $184.64 | $57.53 $49.86 | $119.25 | $48.34 $55.51

Source: Dr. Larry Pedersen, Michigan DNR.
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All volumes and prices are shown in cords and $/cord. The conversion rate is 2.0 cords per thousand board feet
(MBF) for sawlog products.

Timber sales from state forest lands in the three ecoregions generated $30.7 million in 2004 and $44.8 million in
2005. Sawlogs comprised about 15% of total timber volume sold in 2005, but generated 43% of total timber
revenue.

Average timber prices for DNR sales have risen consistently and faster than inflation over time. Average prices for
all timber products averaged $43.08 per cord in 2004 and $55.51 per cord in 2005. Prices varied greatly,
depending on product and species. Pulpwood prices ranged from $8 to $55 per cord in 2005. Sawlog prices
ranged from $14 to $852 per MBF. Jack and red pine generated the highest prices for pulpwood. Sugar maple
and red pine generated the highest prices for sawlogs.

Analysis of these timber price series and adjustment for inflation shows that bid prices for most product classes
have kept pace with or exceeded iinflation. Figures 5.24 and 5.25 show trends in real prices for selected
pulpwood and sawlog products by ecoregion. Nominal bid prices were adjusted by the Consumer Price Index for

all commodities and are shown in constant 2005 dollars.

Figure 5.24 shows real price trends from 1986 to 2005 for selected pulp products — Aspen, Red pine, and Jack
pine. Prices show a significant upward trend for all products and in all regions. Aspen prices show a short period,
1995 to 2003 of relatively constant real prices, but then showed an increase in 2004 and 2005. Annual
fluctuations shown in prices are mostly due to local market or sale conditions. Continued price escalation depends
on market factors associated with demand for wood as a raw material and aggregate supply. Factors such as mill
closures could dampen market prices, especially in the short term.
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Figure 5.24. Real price trends (adjusted for inflation) for selected pulpwood timber products by region,
1986 to 2005.

Figure 5.25 shows inflation-adjusted bid prices for sawlogs. These price series show much greater variability than
pulpwood prices, but still demonstrate at least constant or upward trend in real prices over the longer term.
Sawlog prices are more variable because of timber quality, sale conditions, and general market demand factors.
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Mineral, oil and gas extraction

Oil and Gas

Oil and gas production is a significant land use throughout the Lower Peninsula with most well operations in the
Northern Lower Peninsula. There is no oil or gas production in the Upper Peninsula. Most wells are located in
major sedimentary rock formations in the Northern Lower Peninsula as shown in Figure 5.26. Red locations on
the map indicate new wells drilled in 2000 to 2005 mostly in a band stretching roughly from Manistee to Alpena
counties. Black indicates older wells, some of which are no longer in production.
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Figure 5.26. Distribution of oil and gas wells in Michigan.

The State owns mineral rights, including oil and gas, on over 6 million acres of land (Table 5.15), roughly one-
sixth of the total land area of the State. About 25% of the 13,722 oil and gas wells in the State are located on
state-owned land in the lower peninsula. About 31% of the oil and gas wells in the Northern Lower Peninsula are
on state-owned lands. There is no oil and gas production in the upper peninsula.

Significant well development opportunities exist on these lands but also present potential conflicts with other land
uses. A detailed analysis of oil and gas opportunities and issues is beyond the scope of this study. However,
given recent escalation of energy prices on world markets, it is reasonable to expect that pressure for increased
production from State-owned lands will develop.
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Table 5.15. Area (thousand acres) of State-owned land, by ownership rights and ecoregion

EcoRegion Surface | Mineral and Minerals Mixed Other
only Surface only Ownership Rights
EUP 97 996 435 25 70
NLP 146 1,860 940 70 19
SLP 63 347 68 29 4
WUP 158 780 804 27 37
State 465 3,983 2,247 150 130

The State produced about 6.9 million barrels of oil a year in 2005, down from 14.2 million barrels in 1990 as
shown in Table 5.16. Eighty eight percent of the current oil production (including liquid condensates) is from wells
located in the Northern Lower Peninsula ecoregion. For the production history covering the last 16 years, oil
production peaked at 14.3 million barrels in 1990 and gas production peaked at 291 billion cubic feet in 1997.
Except for a small increase in 1996 and 1997, oil production has generally declined over the past 15 years.
Natural gas production (Table 5.17) was 191 billion cubic feet in 2005. Gas production increased from 1990 to
1997 and then steadily declined since then. Data on oil production from 1990 to 2005 in the Northern Lower
Peninsula ecoregion by county is available in appendix Table A5.15. Similar data for gas production is available in
appendix Table A5.16.

Table 5.16. Michigan oil production (thousand barrels, including natural gas liquids and condensate) on
all lands, by ecoregion, 1990 to 2005.

Year NLP SLP State
Thousand barrels
1990 11,328 2,964 14,292
1991 9,896 3,147 13,043
1992 10,294 2,423 12,718
1993 8,656 2,066 10,722
1994 7,461 1,775 9,236
1995 7,195 1,795 8,991
1996 6,697 1,935 8,631
1997 9,107 2,820 11,926
1998 8,024 2,312 10,336
1999 7,376 1,930 9,306
2000 7,321 1,928 9,249
2001 6,802 2,073 8,875
2002 6,217 2,083 8,300
2003 5,743 1,973 7,716
2004 5,397 1,692 7,089
2005 5,352 1,557 6,909

Source: Mi DEQ database, http://www.michigan.gov/deq/0,1607,7-135-3311 4111 4231---,00.html|
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Table 5.17. Michigan gas production (million cubic feet) on all lands, by ecoregion, 1990 to 2005.

Year NLP SLP State
Million Cubic Feet
1990 143,536 16,387 159,923
1991 159,192 21,952 181,144
1992 179,257 17,632 196,889
1993 183,199 12,721 195,920
1994 182,195 13,316 195,511
1995 203,491 12,428 215,919
1996 221,834 16,363 238,197
1997 272,300 18,762 291,062
1998 272,658 14,470 287,128
1999 262,354 10,819 273,173
2000 247,346 9,797 257,144
2001 234,269 10,550 244,819
2002 220,948 8,590 229,538
2003 202,938 8,676 211,614
2004 194,076 7,409 201,485
2005 184,714 5,953 190,667

Source: Mi DEQ database, http://www.michigan.gov/deq/0,1607,7-135-3311 4111 4231---,00.html|

Estimates of the distribution of wells on State lands (with mineral rights) are shown in Table 5.18. In the Northern
Lower Peninsula, almost 31% of the wells (4,529) are estimated to be located on State lands. State-owned lands
comprise about 20% of the land area of the NLP ecoregion. County-level data on the distribution of oil and gas
wells in 2005 is available in appendix Table 5.17.

Table 5.18. Distribution of Michigan lands and oil and gas wells by ecoregion, 2005.

Ecoregion State- State Wells on | Wells on | State oil- State

Land Area owned Forest non- State gas land

land area Land Area State land wells area

Ecoregion Land
Acres Wells Percent of

Ecoregion Total
WUP total 6,935,923 960,895 883,338 0 0 0.0% 13.9%
EUP Total 3,572,262 1,116,699 1,066,870 0 0 0.0% 31.3%
NLP Total 10,358,541 2,073,890 1,991,626 10,156 4,529 30.8% 20.0%
SLP Total 15,487,706 429,943 45,533 3,566 58 1.6% 2.8%

State

36,354,432 4,581,427 3,987,367 13,722 4,587 25 1% 12.1%

Source: Oil and gas well database maintained by the Michigan DEQ.

Minerals

Mining is a very important land use in Michigan with mineral occurrences located throughout the state. There are
850 producing mineral occurrences in the State with more than 80% of these being sand and gravel operations.
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Mining operations for metallic ores, such as iron, copper and other metals are concentrated in the Western UP
with numerous undeveloped mineral occurrences. There is current interest in expanding mining for metallic
minerals in the Western Upper Peninsula. Many non-metallic operations, especially sand and gravel, are located
in the Lower Peninsula. Table 5.19 provides a summary of the number of mineral occurrences by type in each
ecoregion. These occurrences may be in any stage of development from a closed mine to a new prospect. Many
current and old mines (indicated as Past Producer in Table 5.19 below) affect local environmental conditions or
the suitability of nearby land uses. No information is available on specific mining operations located on State-
owned lands. Campbell and Robert (2001) provide an overview o fthe implications of mining on land use in
Michigan. Information on the distribution of mineral occurrences by ecoregion and county are shown in appendix
Table A5.18. County-level State ownership rights (eg. surface and mineral rights) by ecoregion and county are
shown in appendix Table A5.19.

Information on mining operations on DNR lands was limited.

Table 5.19. Mineral occurrences by commodity group, development status, and ecoregion.

Development Clay Stone Sand Other Iron Copper Gold/ Other

Status And Non- Silver | Metallic
Gravel | metallic

Eastern Upper Peninsula

Past Producer 6 6 2 1

Producer 4 47 7 2

Prospect 2

Northern Lower Peninsula

Past Producer 38 14 23 7 2

Producer 1 9 156 14 1 8

Plant 1 1

Prospect 24 1 3

Unknown 1

Southern Lower Peninsula

Past Producer 100 9 102 29 1 14

Producer 6 12 408 25 4 20

Plant 1 2

Prospect 17 2 1

Unknown 4 1

Western Upper Peninsula

Past Producer 4 14 9 14 511 265 13 4

Producer 13 83 4 14 10 2

Plant 8 2 1

Occurrence 127 38 24 24

Prospect 1 1 3 662 74 42 3

Unknown 1 1

State

Past Producer 148 43 136 51 511 266 13 20

Producer 7 38 694 50 19 10 2 30

Plant 1 1 8 2 1 3

Occurrence 127 38 24 24

Prospect 42 4 2 7 662 74 42 3

Unknown 6 1 1
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Source: U.S. Geological Survey, 2005, Mineral Resources Data System: U.S. Geological Survey, Reston,
Virginia. (http://tin.er.usgs.gov/mrds/)
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occurrences in Michigan. occurrences in Michigan.

Source: U.S. Geological Survey, 2005, Mineral Resources Data System: U.S. Geological Survey, Reston,
Virginia. (http://tin.er.usgs.gov/mrds/)

Water Resources

Water resources are an essential part of the Michigan experience with the Great Lakes, natural rivers, and many
inland lakes. Water resources serve many needs in Michigan — domestic water supplies, recreation and
transportation, and industry.

Each of the three ecoregions in this study contains many primary watersheds and they all touch on one or more of
the Great Lakes. Table 5.20 lists watersheds and the proportion of land area drained within each ecoregion. The
Western Upper Peninsula has parts or all of 19 watersheds and the five largest watersheds drain almost 49% of
the ecoregion. Five out of eight watersheds in the Eastern UP drain 78% of the land area of the ecoregion. The
Northern Lower Peninsula has 17 watersheds and the top five watersheds drain 59% of the ecoregion. (Figure
5.29)
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Table 5.20. Distribution of major watersheds and percent land area coverage by ecoregion, 2000.

Hydrologic Watershed Percent of | Hydrologic Watershed Percent of
Unit Code Ecoregion | Unit Code Ecoregion
Western Upper Peninsula Northern Lower Peninsula
4020102 | Ontonagan 12.10% 4060102 | Muskegon 14.20%
4020103 | Keweenaw Peninsula 9.80% 4070007 | Au Sable 12.00%
4030109 | Cedar-Ford 9.00% 4060103 | Manistee 11.60%
4030108 | Menominee 8.90% 4060101 | Pere Marquette-White 11.10%
4020101 | Black-Presque Isle 8.70% 4060105 | Boardman-Charlevoix 9.80%
4030110 | Escanaba 8.40% 4070006 | Thunder Bay 7.50%
4020105 | Dead-Kelsey 8.30% 4080101 | Au Gres-Rifle 6.10%
4030106 | Brule 7.90% 4070004 | Cheboygan 5.60%
4030107 | Michigamme 6.60% 4080201 | Tittabawassee 5.40%
4020104 | Sturgeon 6.40% 4060104 | Betsie-Platte 5.00%
4030111 | Tacoosh-Whitefish 4.50% 4070003 | Lone Lake-Ocqueoc 4.60%
4030112 | Fishdam-Sturgeon 3.90% 4070005 | Black 3.70%
4020300 | Lake Superior 2.00% 4080202 | Pine 1.20%
4020201 | Betsy-Chocolay 1.60% 4060200 | Lake Michigan 0.90%
4010302 | Bad-Montreal 0.90% 4080102 | Kawkawlin-Pine 0.80%
7070001 | Upper Wisconsin 0.50% 4050006 | Lower Grand 0.50%
4060106 | Manistique 0.30% 4080300 | Lake Huron <0.1%
7050002 | Flambeau <0.1%
4060200 | Lake Michigan <0.1%
Eastern Upper Peninsula
4060106 | Manistique 24.80%
4020201 | Betsy-Chocolay 17.50%
4020202 | Tahquamenon 14.60%
4070002 | Carp-Pine 11.30%
4060107 | Brevoort-Millecoquins 10.00%
4070001 | St. Marys 7.20%
4020203 | Waiska 5.50%
4080300 | Lake Huron 4.30%
4030112 | Fishdam-Sturgeon 2.30%
4030111 | Tacoosh-Whitefish 2.30%
4020300 | Lake Superior <0.1%
4060200 | Lake Michigan. <0.1%

Source: Hydrologic boundaries were intersected with county and ecoregion boundaries to derive watershed
coverage. GIS layers are available from the National Atlas (http://nationalatlas.gov).
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Figure 5.29. Hydrologic unit (watershed) boundaries in Michigan by ecoregion.

Water use in Michigan is about 1 billion gallons per day. About 93% of the water supply comes from surface
waters (particularly the Great Lakes) and about 7% from ground water sources. Water use varies greatly
throughout Michigan for both domestic and industrial use according to data maintained by the US Geological
Survey. Figure 5.20 displays water consumption at the county level from surface and ground water sources. Per
capita water use in the State is 1,006 gallons per day. While this may seem high, it averages all water
consumption (domestic, agricultural, and industrial) per resident. Consumption values are much higher in counties
with large industrial water users. Consumption rates at the low end, primarily for domestic water use range from
about 100 to 150 gallons per person per day. Detailed county-level estimates of water use are available in
appendix Table A5.20.

Counties adjacent to Great Lakes tend to have much higher consumption rates for surface waters, mostly to
supply water-using industries or thermoelectric power generation. Per capita water consumption (Figure 5.21) is
particularly high in locations with relatively low population, but high industrial water use.
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Figure 5.30. Groundwater, surface water, and total water use by county, 2000.

103




[ Ecoregions
Per capita water use (Gal/Day)
0-100

100 - 500
500 - 1,000
B 1,000 -5,000

B >5.000

Source: US Geological Survey. Estimated Use of Water
in the United States, County-Level Data for 2000.
(http://water.usgs.gov/watuse/data/2000/index.html)

Figure 5.31. Per capita water use in Michigan, by county, 2000.

Average Michigan withdrawals was 1,006 gallons per day in 2000. This rate includes all water uses divided by the
resident population and varies considerably across the state, depending on industrial uses. Per capita
consumption is much higher in some counties bordering the Great Lakes, especially those with high water-use
industries such as thermoelectric power generation. Water use by ecoregion is shown in Tables 5.21 and 5.22.

Average US per-capita withdrawals for all purposes was 1,432 gallons per day in 2000. Approximately 48% of
total withdrawals was for thermoelectric power and 34% was for irrigation. Public water supplies accounted for
only 11% of total withdrawals nationally.

Public water supplies are especially important to communities. Seventy two percent of the State’s population is
served by a public water utility but public water supplies reach a lower proportion of the residents in the three
study ecoregions. . In the Western UP, 68% of the population are served by public water supplies. Fifty one
percent of the people in the EUP have access to public water supplies and only 33% have public water in the
Northern Lower Peninsula where the dispersed population relies primarily on groundwater from domestic wells.

Public land management activities can significantly affect water quality. Road construction and maintenance,
silvicultural operations, mining operations, drilling and well operations, and even wildlife management strategies
can affect both surface and groundwater resources. Adherence to best management practices and effective
operational planning is essential to prevent or mitigate degradation.
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Table 5.21. Public water supply by ecoregion from ground and surface water, 2000.

Ecoregion Public Population served by Public Supply from Public Supply from
Supply public supply groundwater Surface water
With-
drawals
Million Thousand Percent Million Percent Million Percent
Gal/Day persons Gal/Day Gal/Day
WUP 22.3 163 67.5% 15.0 5.6% 7.3 94.4%
EUP 6.4 39 50.8% 2.3 18.1% 4.0 81.9%
NLP 77.9 244 32.5% 29.1 29.2% 48.8 70.8%
SLP 1,036.8 6,720 75.8% 200.6 6.5% 836.1 93.5%
State 1,143.3 7,165 72.1% 247.0 7.3% 896.3 92.7%

Source: US Geological Survey. Estimated Use of Water in the United States, County-Level Data for 2000.
(http://water.usgs.gov/watuse/data/2000/index.html)

Table 5.22. Per-capita water use and per-acre withdrawals from ground and surface water, by ecoregion,

2000.
Ecoregion Ground- | Ground- | Surface
Per- Total water water water Total
Total pop- | capita water with- with- with- with-
ulation use Land area use drawals drawals drawals drawals
Thousand Thousand | Gal/Acre | Gal/Acre/ Million Million Million
persons Gal/Day Acres /Day Day Gal/Day Gal/Day Gal/Day
WUP 241 1,731 6,936 60.2 3.4 235 394.4 417.8
EUP 76 461 3,572 9.8 1.8 6.4 28.8 35.1
NLP 750 513 10,359 37.1 10.8 112.2 272.5 384.7
SLP 8,871 1,033 15,488 591.5 38.2 592.2 8,568.8 9,161.0
State 9,938 1,006 36,354 275.0 20.2 734.3 9,264.3 9,998.6

Source: US Geological Survey. Estimated Use of Water in the United States, County-Level Data for 2000.

(http://water.usgs.gov/watuse/data/2000/index.html)

Special forest products

Information on the actual production of special forest products from state forests is limited. We could find no
compilations indicating the production or harvesting of products that are typically not marketed. Gathering
activities are particularly important and generate recreational activity and tourism spending for some products
such as mushrooms found in state forests. Work by Emery (1998, 2001) and Davidson-Hunt, et al.(2001) provides
a basis for further investigation of special products.

One related area of special interest is the captive production of deer and related species (cervids) on farms and
ranches. These facilities are described below.

Captive Cervids

The number of privately-owned captive cervid facilities has increased dramatically from the late 1980’s to the
present (Figure 5.22). In 2004 there were 740 facilities that raise deer and elk in captivity. According to O’Brien et
al. (2005), there were 740 facilities in Michigan (Table 5.23). These facilities, while on private lands, can
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significantly affect the healthy of wildlife resources on nearby public lands. Captive cervid facilities are actively
inspected by the Michigan Department of Agriculture to assure animal safety and protect wildlife in surrounding
areas. There are a range of classes of these facilities, but more than half (399) are full registration operations.
Overall, from 83 to 89% of the facilities were active in 2004 (Table 5.23).

Table 5.23. Number of captive privately-owned cervid facilities in Michigan by type of registration, 2004.

Facility Class MDA Percent | Percent
Registration | Inspected | Active

Class | (Hobby) 166 21% 83%
Class Il (Exhibition) 33 27% 89%
Class Il (Ranch) 142 100% 88%
Full Registration 399 100% 86%
Total 740 79% 87%

Source: O'Brien et al., 2005, p 101)
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Figure 5.32. Number of active captive privately-owned cervid facilities inspected in 2004. (from O’Brien et
al., 2005, p 94)

Most cervid facilities are located in the Lower Peninsula (Figure 5.33) and almost half (361) are located in the
Northern Lower Peninsula (Northeastern, Northwestern, and Saginaw Bay Wildlife Management Units). The
Upper Peninsula has 52 facilities. A specific breakdown of facility locations in relation to State-owned lands could
not be done without further data. Current summaries and mapping show these facilities by administrative Wildlife
Management Units (Table 2.24) which do not match ecoregion boundaries considered in this report.
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Note: Each facility is represented by it's

,:’f’ town/tier-range-section location recorded
R in the initial data set (2004 April 20),
: £ . A few uninspected facilities (11/740)

were missing location details.
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Figure 5.33 Distribution of captive privately-owned cervid facilites by Michigan DNR Wildlife Management

Table 5.24. Number of captive privately-owned cervid facilities in Michigan by Wildlife Management Unit,

Unit, 2004.
2004.

Wildlife MDA Percent | Percent
Management | Registration | Inspected | Active

Unit
Western UP 38 82% 94%
Eastern UP 14 93% 85%
Northeastern 97 78% 87%
Northwestern 145 86% 86%
Saginaw Bay 119 76% 81%
South Central 109 7% 92%
Southeastern 98 76% 91%
Southwestern 120 7% 83%
Total 740 79% 87%

Source: O’Brien, et al. 2005.
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Chapter 5. Natural Resources Production

Table A5.1. Land cover percent by ecoregion and county, 1980 and 2000.

Western Upper Peninsula

County Year | Urban or Agri- Forest Nonforest Open Barren Forest
Built-up culture wetlands water Change
Baraga 1980 0.1% 2.7% 96.2% 0.2% 0.7% 0.0%
2000 0.3% 3.7% 94.8% 0.2% 0.7% 0.3% -1.5%
Delta 1980 1.3% 11.5% 86.6% 0.4% 0.2% 0.0%
2000 1.4% 9.3% 88.7% 0.4% 0.2% 0.0% 2.0%
Dickinson 1980 1.3% 3.9% 93.5% 0.2% 0.5% 0.5%
2000 1.4% 10.8% 86.5% 0.2% 0.5% 0.5% -6.9%
Gogebic 1980 0.4% 0.9% 95.9% 0.3% 2.3% 0.1%
2000 0.4% 0.8% 96.0% 0.3% 2.3% 0.1% 0.1%
Houghton 1980 0.6% 9.7% 88.3% 0.4% 0.9% 0.1%
2000 0.9% 3.4% 94.2% 0.4% 0.9% 0.2% 5.9%
Iron 1980 0.2% 2.3% 95.1% 0.3% 2.0% 0.1%
2000 0.3% 3.4% 93.4% 0.8% 2.0% 0.2% -1.7%
Keweenaw 1980 5.3% 0.0% 92.0% 0.0% 2.7% 0.1%
2000 5.5% 1.9% 89.5% 0.0% 2.7% 0.4% -2.5%
Marquette 1980 1.1% 1.5% 94.7% 0.6% 1.4% 0.7%
2000 1.6% 1.0% 94.5% 0.6% 1.4% 0.9% -0.2%
Menominee 1980 0.6% 16.6% 82.0% 0.5% 0.3% 0.0%
2000 0.9% 14.7% 83.6% 0.5% 0.3% 0.0% 1.5%
Ontonagon 1980 1.1% 5.6% 92.2% 0.1% 1.0% 0.0%
2000 1.1% 7.0% 90.7% 0.1% 1.0% 0.1% -1.5%
WUP Total 1980 1.0% 5.5% 91.8% 0.3% 1.2% 0.2%
2000 1.2% 5.3% 91.6% 0.4% 1.2% 0.3% -0.2%
Eastern Upper Peninsula
County Year | Urban or Agri- Forest Nonforest Open Barren Forest
Built-up culture wetlands water Change
Alger 1980 0.0% 6.7% 91.9% 0.3% 0.7% 0.4%
2000 0.0% 2.3% 96.2% 0.3% 0.7% 0.4% 4.3%
Chippewa 1980 1.0% 14.0% 81.2% 3.0% 0.7% 0.1%
2000 1.2% 16.1% 78.8% 3.0% 0.7% 0.3% -2.4%
Luce 1980 0.3% 2.3% 87.1% 8.8% 1.6% 0.0%
2000 0.4% 0.3% 89.0% 8.8% 1.6% 0.1% 1.8%
Mackinac 1980 0.2% 4.8% 89.9% 1.4% 3.2% 0.6%
2000 0.3% 4.5% 90.0% 1.3% 3.2% 0.6% 0.2%
Schoolcraft 1980 0.2% 4.4% 81.2% 11.9% 2.1% 0.2%
2000 0.2% 0.8% 85.2% 11.5% 2.1% 0.2% 4.0%
EUP Total 1980 0.4% 7.2% 85.5% 5.1% 1.6% 0.2%
2000 0.5% 5.8% 86.8% 5.0% 1.6% 0.3% 1.2%
Northern Lower Peninsula
County Year | Urban or Agri- Forest Nonforest Open Barren Forest
Built-up culture wetlands water Change
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Alcona 1980 0.3% 15.8% 79.7% 0.2% 2.4% 1.6%

2000 0.5% 16.7% 78.5% 0.2% 2.4% 1.7% -1.2%
Alpena 1980 2.0% 28.8% 65.6% 0.7% 2.6% 0.3%

2000 3.0% 14.8% 78.3% 0.7% 2.6% 0.6% 12.7%
Antrim 1980 1.2% 29.2% 60.1% 0.0% 8.0% 1.4%

2000 2.3% 9.0% 79.3% 0.0% 8.0% 1.5% 19.1%
Arenac 1980 0.5% 50.4% 46.3% 2.0% 0.0% 0.8%

2000 1.5% 34.1% 60.7% 2.0% 0.0% 1.8% 14.3%
Benzie 1980 0.6% 15.3% 77.2% 0.1% 6.4% 0.4%

2000 0.6% 15.1% 77.4% 0.1% 6.4% 0.4% 0.2%
Charlevoix 1980 1.3% 33.2% 58.2% 0.0% 7.0% 0.3%

2000 2.2% 11.6% 78.8% 0.0% 7.0% 0.4% 20.6%
Cheboygan 1980 0.7% 16.1% 73.3% 0.3% 9.3% 0.2%

2000 2.2% 14.0% 73.3% 0.4% 9.3% 0.7% 0.0%
Clare 1980 1.7% 24.3% 71.1% 1.2% 0.2% 1.5%

2000 1.7% 28.6% 66.7% 1.2% 0.2% 1.6% -4.3%
Crawford 1980 1.6% 3.0% 93.6% 0.7% 0.5% 0.5%

2000 1.6% 0.8% 95.2% 1.2% 0.5% 0.7% 1.6%
Emmet 1980 2.0% 27.8% 66.4% 0.0% 3.3% 0.5%

2000 3.1% 19.8% 72.8% 0.5% 3.3% 0.5% 6.4%
Gladwin 1980 1.0% 31.6% 64.9% 1.0% 0.6% 0.9%

2000 1.0% 29.1% 67.0% 1.3% 0.6% 0.9% 2.1%
Grand Traverse 1980 3.6% 28.5% 63.5% 0.1% 4.1% 0.2%

2000 3.7% 23.0% 68.9% 0.1% 4.1% 0.2% 5.4%
losco 1980 2.3% 18.7% 75.2% 0.8% 1.9% 1.1%

2000 2.7% 22.8% 70.7% 0.8% 1.9% 1.1% -4.5%
Kalkaska 1980 0.5% 13.7% 84.6% 0.4% 0.8% 0.0%

2000 0.5% 6.0% 92.1% 0.5% 0.8% 0.1% 7.5%
Lake 1980 0.3% 9.4% 89.2% 0.0% 0.3% 0.8%

2000 0.3% 24.7% 73.9% 0.0% 0.3% 0.8% -15.3%
Leelanau 1980 1.5% 28.4% 62.2% 0.3% 6.5% 1.2%

2000 2.4% 17.9% 71.7% 0.4% 6.5% 1.2% 9.5%
Manistee 1980 1.2% 21.3% 75.8% 0.3% 1.3% 0.0%

2000 1.2% 23.9% 73.3% 0.3% 1.3% 0.0% -2.6%
Mason 1980 1.4% 35.3% 60.1% 0.2% 1.8% 1.1%

2000 1.4% 35.4% 60.0% 0.2% 1.8% 1.1% -0.1%
Mecosta 1980 0.9% 61.0% 35.9% 0.3% 0.9% 0.9%

2000 1.9% 43.2% 52.5% 0.3% 0.9% 1.1% 16.6%
Missaukee 1980 0.3% 30.7% 65.1% 2.9% 0.9% 0.0%

2000 0.6% 9.8% 85.4% 3.3% 0.9% 0.0% 20.2%
Montmorency 1980 0.7% 8.1% 88.2% 0.0% 1.8% 1.2%

2000 0.8% 1.3% 94.1% 0.2% 1.8% 1.9% 5.9%
Newaygo 1980 0.6% 36.8% 61.1% 0.0% 1.3% 0.2%

2000 0.8% 31.4% 66.3% 0.0% 1.3% 0.2% 5.2%
Oceana 1980 1.0% 43.3% 54.2% 0.2% 0.6% 0.6%

2000 1.0% 48.8% 48.8% 0.2% 0.6% 0.6% -5.4%

82




Ogemaw 1980 1.3% 27.6% 69.5% 0.5% 0.9% 0.2%
2000 1.3% 23.2% 73.9% 0.5% 0.9% 0.3% 4.4%
Osceola 1980 0.8% 49.3% 48.2% 0.1% 0.2% 1.4%
2000 0.7% 48.4% 49.1% 0.1% 0.2% 1.4% 0.9%
Oscoda 1980 0.5% 5.9% 90.2% 0.3% 0.2% 2.8%
2000 0.5% 5.9% 89.4% 0.3% 0.2% 3.7% -0.9%
Otsego 1980 1.4% 14.4% 81.3% 0.1% 0.8% 2.0%
2000 1.4% 11.8% 82.6% 0.4% 0.8% 3.0% 1.3%
Presque Isle 1980 0.8% 25.5% 67.2% 1.8% 3.1% 1.7%
Isle 2000 2.8% 9.2% 80.8% 1.8% 3.1% 2.4% 13.6%
Roscommon 1980 2.1% 2.6% 78.8% 6.4% 9.4% 0.7%
2000 2.3% 5.9% 75.2% 6.5% 9.4% 0.7% -3.6%
Wexford 1980 1.3% 18.1% 78.7% 0.1% 1.7% 0.1%
2000 1.4% 15.6% 81.0% 0.1% 1.7% 0.1% 2.3%
NLP Total 1980 1.2% 24.8% 69.9% 0.7% 2.6% 0.8%
2000 1.6% 20.0% 74.1% 0.8% 2.6% 1.0% 4.1%
State
County Year | Urban or Agri- Forest Nonforest Open Barren Forest
Built-up culture wetlands water Change
State Total 1980 3.5% 42.2% 51.5% 1.0% 1.4% 0.4%
2000 4.6% 38.9% 53.7% 1.0% 1.4% 0.5% 2.1%
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Table A5.2. Forest area (thousand acres) by land class for all owner groups, by ecoregion and county,
1980, 1993, and 2004.

County Year Total Timber- | Reserved Other Non- Total Percent
Land land Timber- Forest forest Forest Forest
land Land Land
Western Upper Peninsula

Baraga 1980 606 513 29 5 58 548 90.4%
1993 579 487 19 2 70 508 87.8%
2004 592 520 10 5 56 535 90.5%
Delta 1980 715 575 0 10 131 584 81.7%
1993 749 596 2 5 147 602 80.4%
2004 746 592 0 8 146 600 80.4%
Dickinson 1980 455 375 2 2 77 378 83.1%
1993 491 398 0 0 92 398 81.2%
2004 473 407 0 0 66 407 86.0%
Gogebic 1980 712 620 36 0 56 656 92.1%
1993 705 608 27 0 70 635 90.1%
2004 720 616 34 6 64 656 91.1%
Houghton 1980 634 514 10 7 104 530 83.7%
1993 648 529 10 2 107 540 83.5%
2004 655 516 17 0 123 533 81.3%
Iron 1980 741 656 0 5 80 661 89.2%
1993 747 658 0 4 84 662 88.7%
2004 752 659 0 9 85 667 88.7%
Keweenaw 1980 353 207 126 0 19 333 94.5%
1993 346 199 112 1 34 312 90.1%
2004 350 199 110 16 25 324 92.8%
Marquette 1980 1,140 977 20 24 120 1,020 89.5%
1993 1,166 1,005 14 8 138 1,027 88.1%
2004 1,154 993 15 19 127 1,027 89.0%
Menominee 1980 637 495 1 2 139 498 78.1%
1993 668 523 1 0 143 525 78.5%
2004 639 514 0 2 123 516 80.8%
Ontonagon 1980 813 675 a7 0 91 722 88.8%
1993 839 706 47 0 87 753 89.6%
2004 837 670 55 16 96 741 88.5%
Western Upper 1980 6,806 5,606 271 54 875 5,930 87.1%
Peninsula Total 1993 6,937 5,708 232 23 973 5,963 86.0%
2004 6,917 5,686 240 80 911 6,006 86.8%

County Year Total Timber- | Reserved Other Non- Total Percent

Land land Timber- Forest forest Forest Forest

land Land Land
Eastern Upper Peninsula

Alger 1980 589 492 41 3 53 536 91.0%
1993 588 471 54 7 56 532 90.5%
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County Year Total Timber- | Reserved Other Non- Total Percent
Land land Timber- Forest forest Forest Forest
land Land Land
Western Upper Peninsula

2004 593 524 7 7 56 537 90.5%
Chippewa 1980 965 706 30 18 212 753 78.1%
1993 999 708 27 14 250 749 75.0%
2004 1,035 784 2 20 229 806 77.9%
Luce 1980 586 468 11 17 90 496 84.7%
1993 578 463 3 6 105 473 81.8%
2004 559 477 5 12 65 494 88.4%
Mackinac 1980 647 524 22 8 92 555 85.8%
1993 654 522 26 7 98 555 84.9%
2004 676 560 9 14 93 583 86.2%
Schoolcraft 1980 739 543 39 11 146 593 80.3%
1993 754 525 8 7 214 541 71.7%
2004 751 559 6 12 174 577 76.8%
Eastern Upper 1980 3,526 2,734 144 57 592 2,935 83.2%
Peninsula Total 1993 3,572 2,690 118 41 723 2,849 79.8%
2004 3,613 2,903 29 65 617 2,996 82.9%

County Year Total Timber- | Reserved Other Non- Total Percent

Land land Timber- Forest forest Forest Forest

land Land Land
Northern Lower Peninsula

Alcona 1980 425 306 2 10 107 319 74.9%
1993 432 322 9 2 99 333 77.1%
2004 405 317 0 3 84 320 79.2%
Alower 1980 352 218 2 3 130 223 63.2%
Peninsulaena 1993 368 233 3 0 131 236 64.3%
2004 388 261 0 4 123 265 68.3%
Antrim 1980 309 157 3 0 149 160 51.8%
1993 305 190 0 0 116 190 62.2%
2004 310 183 0 0 127 183 59.1%
Arenac 1980 227 93 0 2 133 94 41.6%
1993 235 121 0 0 114 121 51.6%
2004 230 103 0 2 124 105 45.9%
Benzie 1980 200 119 12 0 70 131 65.1%
1993 206 137 10 0 59 147 71.3%
2004 206 133 6 0 68 139 67.2%
Charlevoix 1980 265 139 1 0 126 139 52.6%
1993 267 170 2 0 95 172 64.5%
2004 273 174 0 0 100 174 63.6%
Cheboygan 1980 495 367 1 15 112 383 77.4%
1993 458 340 10 1 108 350 76.5%
2004 473 363 0 6 105 369 77.9%
Clare 1980 359 216 0 4 139 220 61.2%
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County Year Total Timber- | Reserved Other Non- Total Percent
Land land Timber- Forest forest Forest Forest
land Land Land
Western Upper Peninsula
1993 363 246 0 0 117 246 67.7%
2004 333 191 0 0 142 191 57.4%
Crawford 1980 355 273 32 0 51 304 85.7%
1993 357 290 18 0 49 308 86.3%
2004 356 291 0 11 54 302 84.9%
Emmet 1980 314 195 7 0 112 202 64.4%
1993 300 198 8 2 91 208 69.5%
2004 315 216 2 0 97 218 69.1%
Gladwin 1980 322 193 0 0 129 193 59.9%
1993 324 187 0 0 138 187 57.6%
2004 309 192 2 0 114 194 63.0%
Grand Traverse 1980 308 154 4 0 150 159 51.5%
1993 298 171 3 2 122 176 59.1%
2004 312 167 1 6 138 175 55.9%
losco 1980 349 225 0 3 121 228 65.4%
1993 352 243 0 2 107 244 69.5%
2004 353 251 0 6 96 257 72.7%
Kalkaska 1980 359 253 27 2 76 282 78.7%
1993 359 267 4 0 88 271 75.5%
2004 371 287 0 8 77 295 79.4%
Lake 1980 365 300 0 0 65 300 82.2%
1993 363 315 0 0 48 315 86.8%
2004 377 306 0 0 72 306 81.0%
Leelanau 1980 187 76 18 0 93 94 50.3%
1993 223 88 39 0 96 127 56.9%
2004 245 114 25 0 105 140 57.2%
Manistee 1980 335 225 0 0 109 226 67.4%
1993 348 249 4 0 95 253 72.8%
2004 349 242 0 2 105 244 69.8%
Mason 1980 301 148 8 0 146 156 51.7%
1993 317 157 13 3 144 173 54.5%
2004 331 173 4 2 153 178 53.9%
Mecosta 1980 350 120 0 2 227 123 35.1%
1993 356 163 0 0 192 163 45.9%
2004 315 128 0 2 185 130 41.2%
Missaukee 1980 375 204 10 2 158 217 57.9%
1993 363 229 7 2 125 238 65.6%
2004 372 226 0 3 143 229 61.5%
Montmorency 1980 364 302 0 0 62 302 83.0%
1993 351 294 0 0 57 294 83.8%
2004 361 290 0 8 63 298 82.6%
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County Year Total Timber- | Reserved Other Non- Total Percent
Land land Timber- Forest forest Forest Forest
land Land Land
Western Upper Peninsula
Newaygo 1980 535 310 4 3 219 316 59.1%
1993 539 330 1 0 208 332 61.5%
2004 534 317 0 0 217 317 59.3%
Oceana 1980 329 148 12 4 165 164 49.9%
1993 346 182 5 0 159 187 54.0%
2004 354 175 0 4 174 179 50.6%
Ogemaw 1980 373 220 6 9 137 235 63.1%
1993 361 229 1 0 132 229 63.4%
2004 367 222 2 0 143 224 61.0%
Osceola 1980 370 157 3 0 210 160 43.3%
1993 362 186 0 0 177 186 51.2%
2004 346 163 0 0 183 163 47.1%
Oscoda 1980 367 307 0 2 57 310 84.4%
1993 362 308 9 0 44 317 87.7%
2004 369 296 2 18 54 315 85.4%
Otsego 1980 343 261 2 0 80 263 76.8%
1993 329 240 0 0 90 240 72.8%
2004 330 250 0 2 79 251 76.0%
Presque Isle 1980 412 267 3 8 135 278 67.3%
1993 422 299 2 11 111 311 73.7%
2004 426 314 0 5 108 318 74.7%
Roscommon 1980 336 247 0 6 83 253 75.3%
1993 334 255 2 2 76 258 77.3%
2004 334 266 0 6 63 272 81.3%
Wexford 1980 380 250 22 0 108 272 71.6%
1993 362 259 22 0 80 282 77.8%
2004 356 260 0 2 95 261 73.3%
Northern Lower 1980 10,361 6,449 180 77 3,656 6,706 64.7%
Peninsula Total 1993 10,360 6,896 170 27 3,267 7,093 68.5%
2004 10,402 6,870 44 98 3,390 7,012 67.4%
County Year Total Timber- | Reserved Other Non- Total Percent
Land land Timber- Forest forest Forest Forest
land Land Land
State
State 1980 36,126 17,493 682 194 17,757 18,369 50.8%
1993 36,358 18,616 575 90 17,077 19,281 53.0%
2004 36,408 18,746 321 245 17,096 19,312 53.0%
Data Source: 1980 and 1993 data are derived from the Eastwide Forest Inventory datasets. 2004 data are

derived from the 2004 FIA Snapshot dataset (http://www.ncrs2.fs.fed.us/FIADatamart/fiadatamart.aspx) which
includes plots taken in 2000 to 2004.
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Table A5.3. Merchantable timber volume and growth on timberland, all owners, by ecoregion and county,

2004.
Ecoregion/ County State Merch. Merch. Net annual Volume per
Timberland volume, volume, all growth, acre,
growing live trees growing growing
stock trees stock trees stock trees
Thousand Million cubic feet Cubic feet
Acres
Western Upper Peninsula
Baraga 69.3 104.7 110.4 2.7 1,510
Delta 63.4 66.8 70.3 3.4 1,053
Dickinson 193.9 254.2 261.9 12.3 1,311
Houghton 46.4 105.3 107.1 0.5 2,272
Iron 83.0 105.2 108.9 6.7 1,266
Keweenaw 2.0 2.2 2.2 0.0 1,118
Marquette 249.5 350.2 367.1 9.5 1,404
Menominee 93.9 137.3 142.1 4.9 1,462
Ontonagon 21.6 42.3 44.4 0.0 1,956
WUP Total 823.1 1,168.2 1,214.4 40.0 1,419
Eastern Upper Peninsula
Alger 109.1 174.3 183.8 4.6 1,599
Chippewa 218.8 292.8 312.9 4.1 1,338
Luce 246.8 338.3 358.1 13.2 1,371
Mackinac 198.5 254.1 270.4 10.4 1,280
Schoolcraft 204.3 190.7 204.7 3.3 933
EUP total 977.5 1,250.2 1,329.8 35.6 1,279
Northern Lower Peninsula
Alcona 3.0 5.2 6.8 0.1 1,745
Alpena 42.9 47.2 57.4 0.3 1,100
Antrim 39.8 64.2 72.6 1.7 1,615
Arenac 22.7 23.5 24.3 0.8 1,033
Benzie 65.2 85.1 90.7 1.4 1,304
Charlevoix 52.9 94.8 101.8 3.2 1,792
Cheboygan 162.0 199.1 213.8 10.7 1,229
Clare 45.4 52.2 53.6 4.3 1,152
Crawford 161.5 139.5 151.4 4.1 864
Emmet 72.6 126.8 134.2 0.3 1,747
Gladwin 79.2 50.7 54.9 2.4 640
Grand Traverse 60.7 72.9 78.8 3.7 1,201
losco 20.1 23.3 25.8 0.3 1,162
Kalkaska 159.0 194.3 205.5 6.1 1,222
Lake 56.5 66.7 67.6 1.4 1,180
Leelanau 9.9 16.4 17.0 0.0 1,658
Manistee 19.8 41.6 44.0 1.6 2,106
Mason 8.3 14.9 16.2 0.0 1,793
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Mecosta 13.2 26.8 27.3 0.3 2,038
Missaukee 99.0 125.9 133.7 3.8 1,273
Montmorency 131.0 175.5 186.1 45 1,340
Newaygo 6.1 9.9 10.0 1.1 1,629
Oceana 6.1 55 6.6 0.0 898
Ogemaw 72.8 46.6 50.2 4.7 640
Osceola 21.7 334 34.3 15 1,541
Oscoda 54.4 44.0 46.4 15 809
Otsego 84.1 101.7 108.9 3.0 1,210
Presque Isle 87.8 93.9 101.1 -0.5 1,069
Roscommon 176.0 153.1 171.3 -3.5 870
Wexford 53.5 75.5 81.1 2.5 1,413
NLP Total 1,886.7 2,210.1 2,373.1 61.2 1,171
SLP Total 339.4 512.0 560.1 26.7 1,508
State 4,026.7 5,140.5 5,477.5 163.5 1,277

Data Source: FIA Snapshot inventory, 2000-2004

89



Table A5.4. Forest area (thousand acres) by land class for State ownership, by ecoregion and county,
1980, 1993, and 2004.

County Year Timberland Reserved Other Forest | Total Forest
Timberland Land Land

Western Upper Peninsula
Baraga 1980 66 7 1 74
1993 58 8 1 67
2004 69 0 0 69
Delta 1980 63 0 2 66
1993 62 2 1 65
2004 63 0 2 66
Dickinson 1980 183 2 0 185
1993 196 0 0 196
2004 194 0 0 194
Gogebic 1980 0 10 0 10
1993 3 11 0 14
2004 0 17 0 17
Houghton 1980 44 0 0 44
1993 40 0 0 40
2004 46 0 0 46
Iron 1980 90 0 0 90
1993 74 0 2 76
2004 83 0 0 83
Keweenaw 1980 3 0 0 3
1993 1 0 0 1
2004 2 0 0 2
Marquette 1980 218 3 9 230
1993 225 1 4 230
2004 249 0 2 252
Menominee 1980 79 0 0 80
1993 73 0 0 73
2004 94 0 0 94
Ontonagon 1980 16 47 0 64
1993 20 47 0 67
2004 22 53 0 75
Western Upper 1980 763 69 12 844
Peninsula Total 1993 751 69 38 828
2004 823 70 5 898

Data Source: 1980 and 1993 data are derived from the Eastwide Forest Inventory datasets. 2004 data are
derived from the 2004 FIA Snapshot dataset (http://www.ncrs2.fs.fed.us/FIADatamart/fiadatamart.aspx) which
includes plots taken in 2000 to 2004.




County Year Timberland Reserved Other Forest | Total Forest
Timberland Land Land

Eastern Upper Peninsula
Alger 1980 91 1 2 93
1993 81 2 0 84
2004 109 0 0 109
Chippewa 1980 169 24 8 201
1993 156 16 7 179
2004 219 0 1 220
Luce 1980 209 11 17 238
1993 215 3 4 222
2004 247 3 4 254
Mackinac 1980 167 21 5 193
1993 165 7 4 175
2004 199 0 9 208
Schoolcraft 1980 198 0 2 199
1993 185 0 5 190
2004 204 0 3 207
Eastern Upper 1980 834 56 34 924
Peninsula Total 1993 803 28 19 849
2004 978 3 17 998
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County Year Timberland Reserved Other Forest | Total Forest
Timberland Land Land

Northern Lower Peninsula
Alcona 1980 2 0 0 2
1993 2 0 0 2
2004 3 0 1 4
Alower 1980 27 0 0 27
Peninsulaena 1993 37 3 0 40
2004 43 0 0 43
Antrim 1980 40 0 0 40
1993 51 0 0 51
2004 40 0 0 40
Arenac 1980 25 0 2 27
1993 34 0 0 34
2004 23 0 2 25
Benzie 1980 57 0 0 57
1993 67 0 0 67
2004 65 0 0 65
Charlevoix 1980 48 0 0 48
1993 62 2 0 64
2004 53 0 0 53
Cheboygan 1980 186 0 4 191
1993 168 2 0 171
2004 162 0 6 168
Clare 1980 53 0 0 53
1993 53 0 0 53
2004 45 0 0 45
Crawford 1980 127 0 0 127
1993 152 16 0 168
2004 161 0 5 167
Emmet 1980 78 0 0 78
1993 75 8 2 86
2004 73 2 0 75
Gladwin 1980 73 0 0 73
1993 75 0 0 75
2004 79 2 0 81
Grand Traverse 1980 69 0 0 69
1993 71 0 2 73
2004 61 0 2 63
losco 1980 16 0 0 16
1993 15 0 0 15
2004 20 0 2 22
Kalkaska 1980 144 0 2 147
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County Year Timberland Reserved Other Forest | Total Forest
Timberland Land Land

Northern Lower Peninsula
1993 144 0 0 144
2004 159 0 6 165
Lake 1980 57 0 0 57
1993 64 0 0 64
2004 57 0 0 57
Leelanau 1980 5 3 0 7
1993 6 2 0 8
2004 10 0 0 10
Manistee 1980 15 0 0 15
1993 15 0 0 15
2004 20 0 0 20
Mason 1980 5 0 0 5
1993 7 1 0 8
2004 8 2 0 10
Mecosta 1980 22 0 0 22
1993 21 0 0 21
2004 13 0 2 15
Missaukee 1980 89 0 0 89
1993 107 0 2 108
2004 99 0 3 101
Montmorency 1980 151 0 0 151
1993 148 0 0 148
2004 131 0 2 133
Newaygo 1980 3 0 0 3
1993 4 0 0 4
2004 6 0 0 6
Oceana 1980 0 0 0 0
1993 2 0 0 2
2004 6 0 0 6
Ogemaw 1980 61 0 2 64
1993 66 1 0 67
2004 73 0 0 73
Osceola 1980 24 0 0 24
1993 21 0 0 21
2004 22 0 0 22
Oscoda 1980 44 0 0 44
1993 42 0 0 42
2004 54 0 2 56
Otsego 1980 96 0 0 96
1993 82 0 0 82
2004 84 0 1 85
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County Year Timberland Reserved Other Forest | Total Forest
Timberland Land Land
Northern Lower Peninsula
Presque Isle 1980 65 2 0 67
1993 66 1 2 69
2004 88 0 2 90
Roscommon 1980 161 0 1 162
1993 168 2 0 170
2004 176 0 6 182
Wexford 1980 45 0 0 45
1993 61 0 0 61
2004 53 0 2 55
Northern Lower 1980 1,788 5 12 1,805
Peninsula Total 1993 1,886 38 8 1,932
2004 1,887 6 42 1,934
County Year Timberland Reserved Other Forest | Total Forest
Timberland Land Land
State
State 1980 3,571 141 61 3,773
1993 3,728 182 35 3,946
2004 4,027 82 64 4,172

Data Source: 1980 and 1993 data are derived from the Eastwide Forest Inventory datasets. 2004 data are
derived from the 2004 FIA Snapshot dataset (http://www.ncrs2.fs.fed.us/FIADatamart/fiadatamart.aspx) which

includes plots taken in 2000 to 2004.
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Table A5.5. Area (thousand acres) of softwood forest types for all owners, 1980, 1993, and 2004.

Year Balsam Black Jack Northern | Red pine | Tama- White White Other
fir spruce pine white- rack Pine spruce Soft-
cedar woods
Western Upper Peninsula
1980 378 258 113 525 81 60 53 82 2
1993 355 263 103 542 130 70 57 72 1
2004 186 243 100 527 115 95 67 72 110
Eastern Upper Peninsula
1980 142 163 209 387 85 25 62 44 1
1993 146 177 176 382 127 33 58 42 3
2004 114 183 185 423 123 59 70 33 60
Northern Lower Peninsula
1980 57 29 525 365 386 32 67 13 67
1993 63 25 439 417 589 38 95 25 78
2004 76 26 361 350 557 38 115 29 116
Southern Lower Peninsula
1980 0 0 12 17 37 4 17 3 36
1993 0 0 14 8 52 8 25 9 34
2004 0 0 8 7 54 5 25 6 57
State
1980 578 450 859 1,294 589 122 199 140 105
1993 563 465 731 1,349 897 149 234 147 115
2004 376 453 654 1,306 850 197 278 139 343

Data Source: 1980 and 1993 data are derived from the Eastwide Forest Inventory datasets. 2004 data are

derived from the 2004 FIA Snapshot dataset (http://www.ncrs2.fs.fed.us/FIADatamart/fiadatamart.aspx) which

includes plots taken in 2000 to 2004.
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Table A5.6. Area (thousand acres) of softwood forest types for State ownership, 1980, 1993, and 2004.

Year Balsam Black Jack Northern | Red pine | Tama- White White Other
fir spruce pine white- rack Pine spruce Soft-
cedar woods
Western Upper Peninsula
1980 68 60 27 88 9 17 13 8 0
1993 54 53 26 105 16 17 8 11 1
2004 32 58 25 136 15 29 12 10 5
Eastern Upper Peninsula
1980 44 78 105 140 36 19 32 8 0
1993 37 80 93 127 43 12 24 10 0
2004 28 82 93 143 51 33 34 13 21
Northern Lower Peninsula
1980 11 13 230 105 104 12 24 0 0
1993 22 10 207 131 166 12 31 4 0
2004 22 7 161 127 165 14 26 7 5
Southern Lower Peninsula
1980 0 0 3 0 11 0 0 0 0
1993 0 0 4 0 14 0 0 0 3
2004 0 0 0 0 4 0 1 0 3
State
1980 122 151 365 333 160 48 70 16 0
1993 113 143 329 363 240 41 63 26 4
2004 82 147 278 406 235 76 74 30 32

Data Source: 1980 and 1993 data are derived from the Eastwide Forest Inventory datasets. 2004 data are

derived from the 2004 FIA Snapshot dataset (http://www.ncrs2.fs.fed.us/FIADatamart/fiadatamart.aspx) which

includes plots taken in 2000 to 2004.
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Table A5.7. Area (thousand acres) of hardwood forest types for all owners, 1980, 1993, and 2004.

Year Aspen Balsam Elm- Maple- Oak Paper Other Oak Pine Non-
poplar Ash- Beech- Hickory birch Hard- stocked
Cotton- Birch woods
wood
Western Upper Peninsula
1980 852 62 282 2,637 41 166 NA NA 15
1993 835 75 287 2,743 43 127 NA NA 8
2004 817 104 224 2,750 63 125 0 60 28
Eastern Upper Peninsula
1980 372 66 129 943 9 72 NA NA 26
1993 302 53 123 987 24 51 NA NA 7
2004 302 68 101 978 12 110 4 48 28
Northern Lower Peninsula
1980 1,576 60 423 1,683 1,022 118 NA NA 27
1993 1,312 54 474 2,048 1,126 99 NA NA 17
2004 1,233 81 435 1,798 1,179 67 11 342 56
Southern Lower Peninsula
1980 281 7 588 980 690 13 NA NA 19
1993 227 7 744 1,384 790 15 NA NA 7
2004 174 0 686 777 1,316 16 49 66 39
State
1980 3,081 194 1,421 6,243 1,762 369 NA NA 87
1993 2,676 190 1,627 7,161 1,982 292 NA NA 39
2004 2,527 254 1,447 6,304 2,571 317 64 517 151

Data Source: 1980 and 1993 data are derived from the Eastwide Forest Inventory datasets. 2004 data are

derived from the 2004 FIA Snapshot dataset (http://www.ncrs2.fs.fed.us/FIADatamart/fiadatamart.aspx) which
includes plots taken in 2000 to 2004.
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Table A5.8. Area (thousand acres) of hardwood forest types for State ownership, 1980, 1993, and 2004.

Year Aspen Balsam Elm- Maple- Oak Paper Other Oak Pine Non-
poplar Ash- Beech- Hickory birch Hard- stocked
Cotton- Birch woods
wood
Western Upper Peninsula
1980 144 9 49 235 8 27 NA NA 2
1993 146 13 36 232 7 24 NA NA 2
2004 168 10 28 252 13 15 0 12 5
Eastern Upper Peninsula
1980 112 11 24 184 2 27 NA NA 14
1993 89 7 36 210 3 28 NA NA 6
2004 119 11 43 228 5 38 2 22 13
Northern Lower Peninsula
1980 501 7 76 398 272 25 NA NA 11
1993 391 8 103 473 302 18 NA NA 8
2004 416 5 92 380 314 18 3 108 18
Southern Lower Peninsula
1980 30 0 36 48 55 2 NA NA 2
1993 45 0 51 54 110 6 NA NA 0
2004 22 0 71 56 165 1 7 8 1
State
1980 786 26 184 865 336 81 NA NA 29
1993 671 28 226 969 422 75 NA NA 16
2004 725 26 234 915 497 72 13 149 36

Data Source: 1980 and 1993 data are derived from the Eastwide Forest Inventory datasets. 2004 data are

derived from the 2004 FIA Snapshot dataset (http://www.ncrs2.fs.fed.us/FIADatamart/fiadatamart.aspx) which
includes plots taken in 2000 to 2004.

Table Notes: The 1980 and 1993 inventories did not use type classifications of Oak Pine and Other Hardwoods.
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Table A5.9. Volume of all live trees (million cubic feet) on timberland, all ownerships, by forest type group

and ecoregion, 2004.

Forest type group EUP NLP SLP WUP State
Aspen 335 1,462 212 832 2,841
Balsam fir 97 60 176 332
Balsam poplar 78 73 64 215
Black spruce 155 22 0 212 389
Elm-Ash-Cottonwood 99 539 1,151 282 2,071
Jack pine 170 289 7 94 560
Maple-Beech-Birch 1,747 3,164 1,309 5,308 11,529
Nonstocked 2 3 3 3 10
Northern white-cedar 824 650 9 1,032 2,515
Oak Hickory 15 1,672 2,395 93 4,174
Oak Pine 39 462 82 76 658
Other Hardwoods 10 14 87 111
Other Softwoods 147 139 96 250 632
Paper birch 144 104 7 168 424
Red pine 209 1,272 131 242 1,853
Tamarack 44 28 1 89 162
White Pine 143 240 65 179 627
White spruce 48 28 14 91 181
Total 4,303 10,221 5,568 9,191 29,283
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Table A5.10. Volume of all live trees (million cubic feet) on timberland, State ownership, by forest type
group and ecoregion, 2004.

Forest type group EUP NLP SLP WUP State
Aspen 128 346 20 135 629
Balsam fir 23 21 19 63
Balsam poplar 11 4 6 21
Black spruce 61 3 51 114
Elm-Ash-Cottonwood 48 106 114 38 306
Jack pine 87 122 0 22 230
Maple-Beech-Birch 427 628 89 490 1,634
Nonstocked 1 1 1 3
Northern white-cedar 231 235 0 255 721
Oak Hickory 5 326 285 24 641
Oak Pine 13 98 9 7 127
Other Hardwoods 5 3 17 25
Other Softwoods 47 3 2 12 64
Paper birch 50 26 24 100
Red pine 86 386 17 41 530
Tamarack 31 9 36 76
White Pine 59 44 5 38 146
White spruce 18 11 17 46
Total 1,330 2,373 560 1,214 5,477
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Table A5.11. Timberland, growing stock volume, growth and removals from State-owned land as a

percent of all ownerships, 2004.

Forest Type Timberland Volume Growth Removals
Jack pine 43% 41% 52% 74%
Tamarack 39% 47% 39% 0%
Black spruce 32% 29% 28% 18%
Northern white-cedar 31% 29% 14% 0%
Oak Pine 29% 19% 15% 70%
Aspen 29% 22% 32% 31%
Red pine 28% 29% 22% 24%
White Pine 27% 23% 19% 42%
Nonstocked 24% 33% 71% 78%
Paper birch 23% 24% 6% 0%
Balsam fir 22% 19% 7% 81%
White spruce 22% 26% 32% 0%
All Types 21% 19% 18% 20%
Oak Hickory 19% 15% 12% 26%
Elm-Ash-Cottonwood 16% 15% 8% 7%
Maple-Beech-Birch 15% 14% 15% 15%
Balsam poplar 10% 10% 23% 0%

Data source: USDA Forest Service 2004 FIA inventory.
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Table A5.12. Pulpwood production (thousand cords) by species group and ecoregion, 1980 to 2004.

Western Upper Peninsula

Year Aspen Birch Pine Hard Mixed Mixed Total
Maple Hardwood | Softwood Volume
1980 302 38 59 98 155 173 826
1981 279 41 47 70 134 158 730
1982 298 37 63 57 133 203 791
1983 330 59 75 77 140 193 874
1984 298 43 94 87 173 181 875
1985 340 45 78 67 148 216 895
1986 338 103 81 182 260 222 1,185
1987 274 112 79 178 266 236 1,145
1988 402 122 113 185 274 197 1,293
1989 459 121 76 201 293 251 1,400
1990 513 107 124 191 247 163 1,344
1991 503 100 123 242 226 154 1,347
1992 490 98 152 239 234 141 1,353
1993 491 99 142 221 223 145 1,321
1994 476 94 117 255 281 162 1,386
1995 474 81 129 285 262 156 1,386
1996 415 109 125 289 302 168 1,407
1997 413 80 112 306 302 136 1,349
1998 387 50 90 244 358 151 1,281
1999 364 38 99 276 385 152 1,315
2000 380 87 92 246 362 156 1,323
2001 368 57 84 197 285 164 1,154
2002 336 52 57 227 283 149 1,104
2003 364 56 46 206 307 153 1,132
2004 364 60 55 240 316 173 1,208
Eastern Upper Peninsula
Year Aspen Birch Pine Hard Mixed Mixed Total
Maple Hardwood | Softwood Volume
1980 36 6 48 18 28 73 210
1981 36 13 34 16 42 59 201
1982 33 6 47 10 30 62 188
1983 55 11 56 13 37 73 245
1984 62 12 67 18 45 66 270
1985 77 11 62 23 54 76 304
1986 53 20 63 41 98 87 362
1987 45 17 50 61 85 85 342
1988 55 26 48 58 96 93 376
1989 103 31 32 50 93 103 412
1990 132 25 52 46 73 64 392
1991 135 24 62 70 82 84 458
1992 149 26 88 61 73 72 469
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1993 132 25 106 74 86 84 507
1994 126 30 80 97 98 97 527
1995 136 22 113 100 97 68 537
1996 118 38 101 82 88 63 490
1997 91 29 108 99 100 49 476
1998 111 17 86 68 104 54 440
1999 118 10 78 73 105 50 433
2000 92 24 81 59 95 42 393
2001 96 23 87 70 112 62 451
2002 112 24 51 81 135 54 458
2003 100 24 43 78 132 46 424
2004 94 22 44 77 128 55 420
Northern Lower Peninsula
Year Aspen Birch Pine Hard Mixed Mixed Total
Maple Hardwood | Softwood Volume
1980 364 34 122 7 187 9 723
1981 339 24 117 13 171 7 671
1982 317 19 115 4 118 5 579
1983 516 25 101 5 132 8 787
1984 614 24 104 38 205 4 989
1985 563 19 146 33 171 2 934
1986 585 29 142 10 219 7 992
1987 572 33 139 15 186 4 950
1988 541 36 111 22 189 7 906
1989 533 51 130 28 210 6 958
1990 492 41 113 29 221 6 901
1991 481 39 110 30 218 7 885
1992 444 34 109 26 147 5 765
1993 521 50 115 39 246 5 976
1994 514 47 131 49 253 5 999
1995 410 39 107 35 209 4 805
1996 394 33 139 47 206 5 824
1997 512 34 161 113 298 5 1,123
1998 382 31 118 51 220 5 808
1999 357 28 105 58 202 10 760
2000 358 40 105 62 230 9 804
2001 360 28 104 56 203 8 759
2002 392 26 72 63 250 6 810
2003 406 23 97 56 246 17 846
2004 396 26 147 64 250 25 909
State
Year Aspen Birch Pine Hard Mixed Mixed Total
Maple Hardwood | Softwood Volume
1980 724 79 250 124 383 256 1,815
1981 683 80 217 99 369 224 1,672
1982 664 63 243 72 318 269 1,630
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1983 929 96 240 95 350 274 1,984
1984 999 79 267 145 465 251 2,208
1985 1,010 76 287 124 421 294 2,213
1986 1,010 152 287 234 617 316 2,614
1987 926 163 268 255 580 326 2,518
1988 1,043 185 272 265 602 296 2,663
1989 1,136 204 238 280 636 360 2,853
1990 1,176 173 290 266 580 233 2,717
1991 1,158 163 296 343 559 244 2,763
1992 1,109 159 349 327 488 217 2,649
1993 1,184 177 363 342 609 234 2,909
1994 1,153 175 329 402 690 264 3,013
1995 1,057 145 349 424 630 228 2,834
1996 971 182 366 424 650 236 2,828
1997 1,082 146 384 530 769 189 3,099
1998 930 99 298 368 757 211 2,662
1999 889 78 284 417 753 212 2,632
2000 868 152 279 378 748 209 2,633
2001 855 109 278 327 643 234 2,446
2002 866 104 183 374 714 210 2,451
2003 906 104 187 344 738 217 2,497
2004 894 110 250 388 762 254 2,658
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Table A5.13. Pulpwood volume sold from DNR lands and average bid price, by species group and region,

1986 to 2005.

Aspen

Fiscal Pulpwood volume sold, Cords Average bid price, $/cord

Year State EUP NLP WUP State EUP NLP WUP
1986 170,887 8,383 112,582 49,921 $10.40 $3.83 $12.48 $6.81
1987 171,215 15,603 103,650 51,962 $8.83 $4.94 $10.75 $6.18
1988 300,764 13,325 163,633 123,806 $9.63 $4.16 $12.06 $7.01
1989 215,908 14,627 109,592 91,688 $10.02 $5.07 $11.85 $8.64
1990 194,690 17,952 87,114 89,625 $11.38 $5.54 $12.99 $10.98
1991 174,529 12,700 92,256 69,573 $12.74 $8.14 $13.18 $13.00
1992 187,443 20,643 87,806 78,994 $13.59 $8.07 $14.43 $14.11
1993 189,662 16,747 104,826 68,089 $15.76 $12.45 $15.59 $16.83
1994 157,348 14,525 77,634 65,188 $21.32 $17.83 $21.74 $21.59
1995 169,831 25,347 80,118 64,366 $22.73 $18.69 $22.11 $25.11
1996 175,027 15,640 97,422 61,964 $21.46 $18.70 $19.88 $24.66
1997 156,060 11,588 87,981 56,491 $23.53 $19.80 $21.00 $28.25
1998 173,219 26,057 83,195 63,967 $23.69 $17.75 $21.43 $29.04
1999 143,142 10,318 76,385 56,440 $22.37 $15.70 $20.84 $25.67
2000 138,179 10,076 84,294 43,809 $23.73 $17.82 $22.05 $28.32
2001 121,881 7,090 68,868 45,923 $26.04 $19.52 $24.34 $29.59
2002 135,863 8,129 66,203 61,531 $26.16 $21.56 $24.28 $28.78
2003 120,577 11,176 62,942 46,460 $24.52 $25.38 $23.13 $26.19
2004 130,410 10,923 75,433 44,055 $26.21 $22.44 $21.97 $34.40
2005 160,585 11,897 81,546 67,143 $34.23 $34.42 $26.86 $43.16

Red Pine

Fiscal Pulpwood volume sold, Cords Average bid price, $/cord

Year State EUP NLP WUP State EUP NLP WUP
1986 12,121 2,104 9,507 510 $8.21 $14.78 $6.51 $12.72
1987 26,273 2,748 23,334 191 $8.03 $13.53 $7.41 $4.50
1988 20,872 5,907 14,952 14 $11.44 $12.14 $11.16 $8.59
1989 26,374 6,214 19,856 304 $11.77 $15.97 $10.50 $8.65
1990 21,537 5,815 15,105 617 $13.12 $17.38 $11.36 $15.93
1991 28,614 2,003 25,591 1,020 $14.61 $14.63 $14.41 $19.40
1992 27,475 2,864 23,874 737 $18.51 $15.56 $18.76 $21.69
1993 29,539 2,300 25,795 1,443 $20.70 $12.69 $21.57 $18.00
1994 42,073 10,002 31,623 449 $29.05 $35.42 $27.09 $24.83
1995 29,576 2,521 26,745 310 $32.81 $31.37 $33.15 $15.22
1996 39,281 3,175 32,221 3,885 $28.02 $28.02 $27.29 $34.10
1997 43,143 2,958 37,297 2,888 $32.40 $29.42 $31.87 $42.30
1998 44,074 8,674 34,527 873 $38.41 $39.64 $38.09 $38.98
1999 42,376 4,265 36,717 1,394 $38.82 $36.71 $39.03 $39.65
2000 46,480 7,942 37,253 1,285 $47.06 $51.86 $46.21 $42.07
2001 46,091 5,459 38,371 2,261 $55.15 $56.51 $54.91 $55.88
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2002 43,156 3,485 36,291 3,380 $52.32 $64.29 $50.79 $56.42
2003 48,108 4,088 43,615 405 $47.33 $61.63 $46.06 $40.49
2004 53,894 10,713 41,035 2,145 $57.99 $67.09 $56.02 $50.22
2005 62,266 11,169 48,527 2,571 $63.84 $73.95 $61.80 $58.41
Jack Pine

Fiscal Pulpwood volume sold, Cords Average bid price, $/cord

Year State EUP NLP WUP State EUP NLP WUP
1986 94,044 24,357 60,746 8,941 $8.44 $7.82 $7.69 $15.23
1987 91,445 33,875 44,478 13,092 $8.13 $7.40 $6.82 $14.43
1988 119,929 40,557 59,828 19,544 $9.34 $7.71 $8.52 $15.25
1989 105,761 31,106 61,722 12,932 $11.07 $10.86 $9.54 $18.85
1990 77,557 31,172 31,570 14,815 $12.93 $13.68 $9.25 $19.17
1991 93,898 13,681 64,767 15,450 $12.02 $13.58 $9.70 $20.34
1992 126,099 41,927 58,586 25,586 $14.80 $16.01 $10.59 $22.47
1993 128,949 36,350 76,623 15,975 $14.93 $18.31 $10.16 $30.12
1994 111,724 29,208 64,931 17,585 $22.42 $28.96 $15.95 $35.46
1995 104,820 40,478 47,233 17,109 $26.37 $32.30 $16.34 $40.02
1996 117,869 40,299 59,023 18,546 $25.31 $33.37 $15.48 $39.11
1997 142,018 55,347 67,690 18,982 $31.83 $43.48 $18.49 $45.39
1998 129,906 54,249 58,567 17,090 $32.50 $39.31 $21.67 $47.99
1999 67,580 18,013 40,513 9,054 $27.20 $39.50 $17.32 $46.99
2000 112,084 35,099 68,740 8,245 $34.16 $48.34 $24.87 $51.28
2001 80,390 25,562 48,030 6,799 $37.45 $57.55 $24.15 $55.85
2002 127,881 29,388 82,231 16,262 $37.89 $60.49 $25.58 $59.34
2003 82,105 25,082 47,454 9,569 $39.93 $58.38 $26.44 $58.45
2004 114,217 32,071 68,959 13,187 $40.07 $55.24 $28.76 $62.31
2005 112,201 38,854 63,447 9,901 $48.43 $67.25 $32.01 $79.72

Mixed Hardwood

Fiscal Pulpwood volume sold, Cords Average bid price, $/cord

Year State EUP NLP WUP State EUP NLP WUP
1986 181,933 15,579 125,700 40,653 $9.80 $3.36 $12.24 $4.71
1987 175,195 24,855 104,838 45,502 $8.58 $4.83 $11.05 $4.93
1988 277,659 19,793 179,304 78,562 $9.14 $5.46 $11.05 $5.72
1989 180,660 15,415 111,677 53,568 $9.61 $4.73 $11.44 $7.21
1990 172,214 14,852 91,334 66,028 $9.75 $5.40 $10.76 $9.34
1991 183,165 18,747 98,973 65,444 $10.50 $6.45 $11.13 $10.70
1992 179,034 16,279 96,443 66,311 $12.16 $7.95 $13.23 $11.64
1993 196,853 19,310 111,154 66,389 $13.71 $10.17 $14.70 $13.09
1994 179,092 16,000 106,815 56,277 $19.19 $16.50 $18.05 $22.12
1995 185,035 27,047 102,144 55,844 $18.65 $17.87 $16.81 $22.40
1996 186,369 21,312 104,564 60,493 $15.91 $15.29 $14.20 $19.09
1997 193,639 17,300 115,490 60,849 $16.04 $15.42 $13.48 $21.07
1998 201,020 33,336 106,442 61,243 $15.84 $14.65 $13.64 $20.33
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1999 200,981 27,687 120,064 53,230 $13.03 $10.97 $11.66 $17.20
2000 217,804 28,147 131,346 58,311 $15.65 $11.91 $15.86 $16.98
2001 172,800 22,349 101,469 48,982 $17.19 $13.02 $16.48 $20.58
2002 203,861 15,128 114,306 74,427 $15.12 $10.48 $14.59 $16.89
2003 180,871 21,837 91,196 67,838 $15.43 $14.36 $14.07 $17.60
2004 206,866 37,696 122,382 46,788 $17.98 $18.46 $15.96 $22.86
2005 226,380 27,023 121,310 78,046 $27.17 $30.95 $24.63 $29.80
Mixed Softwood
Fiscal Pulpwood volume sold, Cords Average bid price, $/cord
Year State EUP NLP WUP State EUP NLP WUP
1986 52,639 8,095 8,730 35,814 $6.14 $4.65 $4.66 $6.83
1987 59,349 14,631 8,111 36,608 $5.64 $5.26 $3.93 $6.17
1988 73,515 12,484 12,616 48,415 $5.99 $5.41 $4.77 $6.45
1989 59,348 8,863 12,284 38,201 $6.94 $5.21 $6.58 $7.46
1990 70,245 11,210 18,983 40,053 $7.37 $6.85 $4.16 $9.03
1991 52,342 9,678 10,609 32,054 $9.39 $7.79 $7.40 $10.53
1992 61,211 17,041 7,845 36,325 $9.97 $10.32 $6.65 $10.52
1993 55,599 12,562 12,770 30,267 $11.93 $12.02 $6.84 $14.05
1994 50,181 11,089 10,186 28,906 $16.86 $18.62 $13.37 $17.41
1995 49,934 18,458 6,821 24,654 $20.44 $21.05 $10.94 $22.62
1996 54,534 17,332 10,414 26,788 $18.98 $17.78 $17.32 $20.40
1997 43,202 11,646 6,261 25,296 $20.39 $25.49 $7.72 $21.17
1998 49,281 21,160 5,384 22,737 $21.37 $22.14 $8.94 $23.59
1999 33,276 7,534 5,961 19,781 $17.54 $15.66 $9.58 $20.65
2000 34,171 10,407 6,239 17,525 $19.96 $15.27 $15.20 $24.44
2001 45,398 12,336 9,581 23,481 $25.25 $26.94 $12.87 $29.40
2002 44,224 8,095 9,669 26,460 $23.07 $24.83 $15.39 $25.33
2003 36,066 9,498 8,087 18,481 $23.82 $31.14 $10.97 $25.69
2004 39,512 11,383 10,830 17,300 $26.73 $29.84 $13.02 $33.26
2005 42,579 11,569 10,157 20,853 $37.84 $38.50 $12.51 $49.82

Pulpwood species are grouped as follows for this report: aspen (quaking aspen, bigtooth aspen, mixed aspen,

and balsam poplar), mixed hardwoods (red maple, butternut, white oak, basswood, sugar maple, paper birch,
mixed oak, mixed hardwood, red oak, white ash, willow, black cherry, red elm, yellow birch, black ash, beech,
american elm, ironwood, and cottonwood), mixed softwoods (white pine, european larch, norway spruce, austrian
pine, mixed softwood, mixed pine, balsam fir, black spruce, northern white cedar, white spruce, hemlock,
tamarack, and scotch pine). Red pine and jack pine are reported separately.
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Table A5.14. Sawlog volume sold from DNR lands and average bid price, by species group and region,

1986 to 2005.

Aspen

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 7,861 7 7,800 54 $40.93 $12.00 $41.17 $8.95
1987 7,487 7,415 72 $34.19 $34.42 $10.38
1988 16,639 16,473 166 $34.33 $34.45 $21.71
1989 11,651 2 11,367 282 $34.82 $9.00 $35.13 $22.65
1990 7,382 1 7,313 68 $44.94 $15.00 $45.18 $19.65
1991 8,759 8,405 355 $38.14 $38.54 $28.62
1992 9,048 17 8,735 297 $39.20 $23.76 $39.38 $34.54
1993 9,410 27 8,884 499 $49.96 $31.56 $52.22 $10.83
1994 6,112 13 6,031 69 $91.33 $24.00 $92.03 $43.00
1995 7,017 6 7,008 3 $106.46 $23.46 $106.57 $35.74
1996 11,202 0 11,106 95 $89.63 $17.00 $90.03 $43.09
1997 9,470 4 9,440 26 $89.39 $33.00 $89.50 $60.95
1998 10,378 10,330 47 $98.00 $98.26 $40.63
1999 11,183 11,183 $97.14 $97.14
2000 10,833 10,806 27 $99.05 $99.19 $40.00
2001 8,076 8,076 $122.44 $122.44
2002 6,389 6,389 $105.72 $105.72
2003 7,254 7,254 $104.80 $104.80
2004 11,825 11,825 $97.77 $97.77
2005 9,013 9,013 $116.89 $116.89

Basswood

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 580 1 499 80 $96.20 $26.29 $99.23 $78.43
1987 650 5 517 129 $76.44 $34.92 $77.74 $72.81
1988 532 1 336 196 $88.93 $27.00 $86.07 $94.02
1989 880 2 726 152 $92.75 $31.57 $88.98 $111.66
1990 750 1 686 64 $113.18 $16.00 $112.36 $123.56
1991 1,177 8 651 519 $127.62 $56.29 $119.21 $139.28
1992 966 17 604 346 $131.25 $52.40 $112.75 $167.38
1993 867 41 589 238 $160.40 $126.14 $157.67 $173.06
1994 1,390 19 959 412 $229.98 $177.01 $215.01 $267.28
1995 1,139 28 741 371 $206.19 $178.39 $186.82 $247.03
1996 1,409 66 1,020 324 $155.83 $180.85 $133.98 $219.57
1997 2,194 9 1,595 590 $161.39 $147.36 $147.70 $198.59
1998 1,938 110 1,108 721 $162.92 $155.32 $131.89 $211.80
1999 2,217 62 1,583 573 $143.96 $193.47 $132.73 $169.64
2000 2,358 37 1,989 332 $170.04 $105.01 $166.17 $200.44
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2001 1,815 58 1,483 274 $158.55 $92.99 $152.64 $204.43
2002 2,938 6 2,027 905 $157.67 $86.51 $143.15 $190.64
2003 2,465 50 1,766 649 $138.79 $118.28 $129.53 $165.54
2004 2,162 360 1,201 601 $130.08 $128.51 $113.87 $163.43
2005 2,955 17 1,789 1,150 $149.99 $114.58 $134.94 $173.92
Black Cherry

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 101 68 19 14 $41.61 $40.85 $43.70 $42.41
1987 36 24 12 $73.55 $63.06 $94.58
1988 54 23 30 1 $63.78 $82.10 $50.12 $35.42
1989 50 35 12 3 $103.28 $57.91 $255.68 $32.24
1990 27 4 15 8 $44.53 $53.16 $45.55 $38.76
1991 123 53 30 40 $65.51 $65.98 $43.52 $81.46
1992 33 17 7 9 $85.09 $62.94 $152.54 $70.84
1993 76 54 6 17 $111.75 $122.07 $167.88 $56.75
1994 148 24 100 23 $158.31 $123.64 $181.77 $92.61
1995 171 87 48 36 $178.65 $181.15 $202.90 $140.77
1996 302 44 233 25| $438.51 $174.99 $519.04 $151.82
1997 406 72 256 78 $333.51 $410.56 $296.06 $385.46
1998 277 141 63 74 $228.63 $230.61 $202.08 $247.64
1999 133 61 35 37| $261.96 $212.34 $346.88 $264.74
2000 200 45 116 39 $269.10 $240.77 $278.21 $275.01
2001 141 54 72 14| $352.00 $394.80 $315.00 $375.95
2002 114 11 56 47 $382.58 $188.67 $548.64 $231.05
2003 281 17 174 89 $275.05 $153.51 $270.58 $307.16
2004 239 148 62 28 $551.73 $577.34 $660.59 $175.14
2005 320 51 200 69 $382.20 $419.65 $328.98 $507.85

Oaks

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 8,770 8,766 4 $77.13 $77.09 $140.00
1987 6,352 6,345 6 $65.99 $66.00 $61.00
1988 11,623 11,558 65 $73.61 $73.26 $135.46
1989 7,235 7,226 9 $84.62 $84.61 $88.91
1990 5,579 5,432 147 $105.06 $103.67 $156.30
1991 6,189 6,142 47 $126.76 $125.23 $328.60
1992 7,229 7,217 12 $111.14 $110.70 $376.95
1993 8,145 0 8,092 53 $166.99 $16.00 $166.53 $237.76
1994 8,346 8,231 115 $199.19 $196.07 $423.23
1995 8,113 8,108 5 $228.07 $227.96 $396.67
1996 7,077 7,047 30 $169.06 $168.56 $286.61
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1997 9,421 9,401 20 $160.92 $160.66 $280.20
1998 10,062 25 9,993 43 $164.21 $130.51 $163.87 $263.01
1999 10,867 10,731 135 $176.42 $173.42 $414.39
2000 12,454 12,410 44 $220.64 $220.16 $358.05
2001 9,195 24 9,096 76 $257.44 $300.12 $254.16 $638.87
2002 9,161 9,037 124 | $265.03 $258.90 $711.18
2003 8,605 8,338 267 $262.23 $257.35 $414.93
2004 12,858 12,742 117 $267.95 $265.78 $505.50
2005 10,546 10,481 66 $357.27 $357.66 $294.44
Paper Birch

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 244 37 181 26 $21.42 $43.28 $15.30 $33.41
1987 299 153 90 57 $43.65 $50.32 $42.10 $28.15
1988 353 23 306 24 $20.49 $48.29 $17.73 $28.81
1989 418 57 235 126 $27.72 $44.45 $19.26 $35.92
1990 427 81 217 128 $38.93 $50.17 $19.58 $64.63
1991 346 42 182 122 $50.56 $47.87 $46.96 $56.87
1992 456 48 113 295 $63.10 $43.24 $26.19 $80.42
1993 438 43 70 325 $93.95 $94.42 $26.59 $108.44
1994 560 80 194 287 $130.03 $167.14 $84.00 $150.80
1995 564 169 102 293 $150.87 $207.86 $50.33 $152.98
1996 806 138 159 508 $119.69 $121.84 $61.66 $137.30
1997 468 59 42 368 $122.14 $128.55 $32.48 $131.28
1998 286 65 42 180 $107.89 $102.16 $44.80 $124.52
1999 562 14 225 323 $87.03 $90.48 $44.42 $116.55
2000 259 33 49 177 $238.46 $55.41 $716.59 $141.73
2001 375 63 72 239 $127.22 $64.72 $97.52 $152.63
2002 699 17 141 541 $147.24 $88.90 $46.41 $175.41
2003 663 154 37 472 $141.24 $79.24 $35.88 $169.70
2004 235 27 59 149 $193.25 $86.41 $46.03 $270.21
2005 379 53 40 286 $635.77 $175.27 $61.24 $802.34

Red Maple

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 1,273 485 678 109 $47.21 $56.69 $36.00 $74.66
1987 1,654 513 897 244 $43.22 $50.62 $34.06 $61.28
1988 2,366 351 1,852 164 $42.84 $58.24 $38.40 $60.00
1989 1,926 198 1,630 98 $38.54 $46.30 $34.67 $87.18
1990 1,899 160 1,633 106 $35.42 $57.55 $32.39 $48.92
1991 2,462 566 1,666 230 $54.27 $86.85 $39.62 $80.16
1992 1,877 196 1,552 129 $47.13 $80.11 $41.10 $69.53
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1993 2,195 499 1,476 221 $76.78 $148.01 $49.20 $100.32
1994 1,600 334 935 331 $99.62 $123.56 $73.05 $150.41
1995 2,134 397 1,272 465 | $133.16 $148.65 $127.60 $135.14
1996 2,983 220 2,369 394 $84.34 $160.21 $69.78 $129.49
1997 3,162 381 2,289 493 | $114.43 $171.19 $97.26 $150.30
1998 2,659 457 1,743 459 | $226.26 $175.38 $264.12 $133.24
1999 3,506 778 2,285 442 | $128.08 $143.38 $122.70 $128.94
2000 2,741 322 1,920 500 | $159.11 $157.62 $157.62 $165.80
2001 2,685 388 1,917 379 | $154.62 $131.88 $161.07 $145.32
2002 3,665 224 2,750 692 | $174.97 $136.22 $182.28 $158.43
2003 3,501 199 2,464 838 | $151.63 $112.28 $155.58 $149.37
2004 4,159 653 2,918 588 | $184.79 $154.66 $188.26 $201.04
2005 3,844 492 2,475 877 | $215.24 $205.28 $213.33 $226.23
Sugar Maple

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 1,466 422 484 561 $87.33 $98.42 $67.68 $95.94
1987 2,045 563 468 1,013 $87.41 $107.56 $48.57 $94.15
1988 1,946 228 623 1,095 $121.74 $112.79 $53.31 $162.57
1989 1,479 307 405 767 $137.63 $111.88 $83.16 $176.70
1990 1,324 50 267 1,007 $184.89 $96.53 $74.20 $218.64
1991 1,928 333 384 1,211 $165.46 $151.20 $94.84 $191.75
1992 1,616 173 380 1,063 $180.29 $169.47 $136.50 $197.69
1993 1,805 408 314 1,084 $227.19 $279.06 $209.54 $212.79
1994 2,021 133 908 980 $291.97 $189.03 $307.15 $291.91
1995 3,105 920 589 1,596 $339.63 $372.96 $242.56 $356.21
1996 3,020 1,264 716 1,040 $407.16 $523.14 $342.68 $310.61
1997 3,582 921 978 1,683 $412.35 $597.64 $249.68 $405.56
1998 3,118 1,099 588 1,430 $426.22 $648.84 $212.11 $343.17
1999 4,075 1,142 1,134 1,800 $467.48 $666.32 $250.05 $478.30
2000 3,842 521 1,133 2,188 $573.50 $663.23 $407.66 $637.97
2001 2,788 609 1,368 811 $603.55 $817.03 $468.02 $671.76
2002 3,979 442 1,433 2,104 $664.04 $800.80 $528.97 $727.35
2003 4,459 457 1,821 2,181 $595.05 $993.73 $480.56 $607.11
2004 3,880 1,445 969 1,466 $853.22 | $1,134.59 $515.33 $799.27
2005 5,658 1,283 1,744 2,631 | $1,012.43 | $1,153.29 $650.51 | $1,183.65

Yellow Birch

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 286 112 21 154 | $105.83 $116.78 $10.05 $111.02
1987 527 157 105 265 $80.54 $94.19 $27.24 $93.52
1988 323 46 128 148 $95.47 $98.35 $26.09 $154.55
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1989 204 58 48 98 $90.05 $76.10 $33.35 $125.79
1990 162 36 29 97 $100.72 $100.14 $26.90 $123.20
1991 311 60 251 $147.29 $134.14 $150.42
1992 134 43 5 85 $92.55 $123.96 $24.02 $80.70
1993 357 102 2 254 | $201.06 $193.49 $21.67 $205.16
1994 193 20 15 159 $234.66 $156.75 $104.56 $256.27
1995 424 89 0 335 $236.72 $270.90 $27.00 $227.83
1996 356 49 6 301 $209.65 $176.69 $42.52 $218.25
1997 392 137 255 $299.64 $431.87 $228.72
1998 285 93 4 187 $239.37 $357.98 $100.00 $183.23
1999 280 99 181 $210.35 $235.15 $196.85
2000 335 63 1 271 $206.66 $206.13 $55.00 $207.34
2001 233 68 165 $177.46 $163.14 $183.34
2002 219 17 202 $508.06 $149.02 $538.53
2003 237 14 1 221 $362.89 $114.92 $145.00 $380.41
2004 260 99 3 158 $347.07 $225.35 $97.20 $427.66
2005 248 42 206 $333.75 $234.16 $354.05
Ash

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 322 321 1 $96.82 $96.91 $60.00
1987 103 2 101 $70.16 $35.61 $70.95
1988 217 215 1 $43.12 $42.82 $90.00
1989 363 1 361 1 $57.67 $20.74 $57.59 $110.00
1990 336 0 312 24 $74.93 $25.00 $78.90 $25.04
1991 404 5 378 21 $120.18 $72.21 $122.05 $97.36
1992 327 2 258 66 $166.59 $79.79 $160.86 $191.85
1993 156 143 13 $162.14 $167.81 $101.29
1994 507 12 467 28 $350.40 $266.00 $358.44 $250.52
1995 361 5 293 64 | $286.42 $258.70 $299.56 $228.31
1996 569 25 515 29 $196.17 $201.70 $195.81 $198.03
1997 436 20 372 44 $177.91 $200.00 $177.22 $173.54
1998 337 18 279 40 $158.41 $178.22 $155.82 $167.64
1999 447 21 361 65 $151.07 $156.38 $154.43 $130.77
2000 367 4 336 27 $163.50 $155.62 $170.07 $82.64
2001 532 26 466 40 $151.54 $121.60 $157.90 $96.87
2002 364 3 220 142 $129.89 $135.52 $127.29 $133.83
2003 560 23 334 204 | $121.21 $86.00 $119.78 $127.47
2004 391 54 261 77 $377.70 $106.35 $472.38 $246.78
2005 336 3 278 55 $82.48 $96.93 $81.37 $87.36

White Pine
Fiscal Sawlog volume sold, MBF Average bid price, $/MBF
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Year State EUP NLP WUP State EUP NLP WUP
1986 2,132 646 847 639 $56.11 $45.03 $67.07 $52.77
1987 2,134 580 773 781 $54.93 $52.66 $61.55 $50.06
1988 2,684 918 776 990 $65.91 $61.28 $73.04 $64.61
1989 1,909 364 822 723 $75.68 $63.51 $80.04 $76.83
1990 2,601 1,203 833 565 $71.73 $74.91 $67.97 $70.50
1991 1,497 393 687 418 $77.45 $68.81 $85.74 $71.94
1992 2,800 975 688 1,138 $74.28 $73.65 $90.83 $64.82
1993 2,200 1,048 782 370 $92.59 $105.90 $77.30 $87.24
1994 1,595 447 559 590 $134.30 $198.15 $82.13 $135.37
1995 1,379 756 343 280 $161.20 $200.72 $93.76 $136.98
1996 2,368 1,004 1,163 201 $128.57 $174.52 $88.11 $133.09
1997 1,537 290 920 327 $114.99 $171.01 $74.94 $177.98
1998 1,327 700 523 103 $121.24 $145.38 $78.64 $173.52
1999 745 319 315 111 $118.51 $111.14 $109.22 $166.03
2000 1,055 292 572 190 $117.07 $103.21 $116.76 $139.24
2001 1,402 424 611 368 $174.76 $150.35 $134.04 $270.55
2002 1,884 294 1,267 322 $120.93 $160.18 $95.49 $185.10
2003 1,025 165 685 175 $99.95 $142.37 $81.96 $130.38
2004 1,006 259 688 58 $86.48 $116.34 $73.99 $101.12
2005 1,395 354 827 214 | $243.25 $172.67 $95.71 $929.99

Red Pine

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 4,443 896 3,033 514 $79.01 $48.95 $90.65 $62.80
1987 4,817 920 3,466 430 $76.55 $59.79 $83.18 $59.00
1988 6,972 2,266 4,208 497 $84.70 $64.04 $98.75 $59.92
1989 5,811 842 4,479 490 $103.16 $66.78 $113.44 $71.68
1990 6,801 1,300 4,926 575 $90.41 $82.15 $94.04 $78.00
1991 5,869 928 4,382 560 $107.64 $94.44 $112.74 $89.56
1992 6,303 2,101 3,671 531 $102.52 $94.70 $109.54 $84.89
1993 6,146 936 4,836 374 $111.54 $109.31 $113.11 $96.81
1994 5,400 669 4,445 286 $175.76 $190.79 $176.81 $124.23
1995 5,369 1,119 4,036 214 | $182.18 $208.08 $177.68 $131.63
1996 7,519 1,595 5,676 248 $185.40 $216.35 $179.20 $128.47
1997 5,341 893 3,978 470 $175.94 $218.23 $168.96 $154.70
1998 13,449 1,976 11,254 219 $230.58 $193.33 $238.47 $161.15
1999 7,954 974 6,686 294 | $218.46 $164.02 $228.46 $171.54
2000 10,410 1,521 8,592 298 $233.78 $202.52 $241.60 $167.91
2001 9,952 1,702 7,539 711 $234.78 $234.71 $237.09 $210.41
2002 9,737 607 8,682 449 $258.51 $229.11 $264.14 $189.11
2003 20,554 1,093 19,332 129 $211.14 $236.61 $210.05 $158.64
2004 10,905 1,384 9,336 185 $221.83 $297.89 $208.71 $314.75
2005 14,391 1,409 12,856 126 $270.39 $314.83 $257.06 | $1,130.89

113




Jack Pine

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 1,238 1,232 6 $23.30 $23.19 $45.00
1987 1,350 1,350 $24.92 $24.92
1988 2,524 2,524 $24.42 $24.42
1989 3,692 3,692 $31.65 $31.65
1990 1,367 1,367 $45.31 $45.31
1991 2,953 2,953 $50.06 $50.06
1992 3,338 3 3,335 $55.96 $50.00 $55.97
1993 4,299 4,299 $57.27 $57.27
1994 3,377 3,377 $81.80 $81.80
1995 1,791 1,791 $90.92 $90.92
1996 2,174 2,174 $81.58 $81.58
1997 3,554 3,554 $99.15 $99.15
1998 4,430 4,430 $94.22 $94.22
1999 2,047 2,047 $78.58 $78.58
2000 3,610 3,610 $126.01 $126.01
2001 2,536 2,536 $217.63 $217.63
2002 4,389 4,389 $159.00 $159.00
2003 2,754 2,754 $104.99 $104.99
2004 3,571 3,571 $108.21 $108.21
2005 3,755 3,755 $161.50 $161.50

Northern white cedar

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 45 2 40 3 $20.53 $20.00 $20.40 $23.00
1987 130 9 58 63 $21.34 $21.61 $24.50 $18.44
1988 183 179 3 $32.84 $33.12 $16.50
1989 211 199 11 $28.46 $28.56 $26.70
1990 129 93 37 $30.89 $35.17 $20.13
1991 222 151 70 $31.90 $36.23 $22.60
1992 113 7 107 $44.77 $16.62 $46.51
1993 122 93 29 $35.63 $38.41 $26.69
1994 87 6 62 19 $131.83 $8.40 $56.33 $415.72
1995 98 98 0 $27.39 $27.42 $18.00
1996 242 12 229 0 $21.42 $30.96 $20.92 $11.00
1997 107 101 6 $22.07 $21.88 $25.20
1998 11 4 5 2 $47.10 $57.00 $41.28 $40.00
1999 1 1 $12.00 $12.00
2000 0 0 $16.00 $16.00
2001 96 9 87 $78.31 $35.00 $82.78
2002 0 0 $25.00 $25.00
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2003 2 2 $73.00 $73.00
2004 4 4 $18.00 $18.00
2005 10 6 4 $113.70 $63.80 $200.00
Mixed Hardwood

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 2,188 310 1,623 254 $39.38 $38.55 $38.68 $44.85
1987 1,915 198 1,419 298 $35.85 $39.97 $33.96 $42.09
1988 3,670 179 3,187 304 $43.87 $43.22 $42.61 $57.43
1989 1,761 84 1,302 375 $51.95 $30.82 $32.94 $122.69
1990 1,746 63 1,034 648 $70.83 $40.39 $58.01 $94.25
1991 1,969 134 1,278 558 $53.14 $51.10 $40.44 $82.74
1992 2,323 67 1,696 561 $57.38 $46.16 $45.38 $95.02
1993 2,355 160 1,609 586 $83.36 $148.59 $74.17 $90.78
1994 2,067 68 1,417 582 $187.27 $104.39 $209.17 $143.70
1995 1,592 167 1,115 310 $102.54 $126.91 $93.94 $120.35
1996 2,478 105 1,637 736 $90.50 $108.33 $67.37 $139.36
1997 2,402 189 1,729 484 $93.99 $118.78 $74.78 $152.95
1998 1,808 173 1,213 423 $89.94 $92.92 $84.20 $105.22
1999 2,105 115 1,586 404 $90.16 $89.30 $83.82 $115.31
2000 1,497 52 896 550 $92.30 $70.10 $81.07 $112.69
2001 1,408 96 855 457 $119.81 $64.98 $92.52 $182.46
2002 1,724 170 936 618 $134.65 $65.21 $83.27 $231.67
2003 1,294 67 797 430 $111.90 $63.06 $94.16 $152.40
2004 1,415 197 985 233 $116.09 $77.54 $119.83 $132.89
2005 1,179 185 535 460 $167.84 $99.85 $78.54 $299.02

Mixed Softwood

Fiscal Sawlog volume sold, MBF Average bid price, $/MBF

Year State EUP NLP WUP State EUP NLP WUP
1986 741 188 312 240 $46.04 $26.55 $66.41 $34.82
1987 679 201 172 307 $30.07 $22.54 $27.26 $36.58
1988 1,190 42 977 171 $56.58 $34.31 $61.62 $33.26
1989 870 164 495 211 $62.80 $21.17 $89.13 $33.40
1990 1,121 39 903 179 $71.73 $48.05 $82.68 $21.68
1991 750 17 645 87 $72.98 $26.01 $79.19 $36.26
1992 693 31 428 233 $52.34 $22.83 $54.64 $52.09
1993 640 49 425 166 $79.14 $34.75 $99.72 $39.63
1994 372 6 247 119 $73.00 $27.31 $76.77 $67.44
1995 1,035 56 834 146 $100.45 $66.43 $110.36 $56.78
1996 672 78 360 234 $64.22 $55.65 $68.82 $60.00
1997 490 10 325 154 $66.11 $51.41 $70.18 $58.45
1998 397 33 227 138 $64.19 $42.31 $72.56 $55.66
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1999 473 60 235 177 $105.53 $46.12 $160.00 $53.30
2000 841 58 134 650 $67.54 $46.39 $76.69 $67.53
2001 451 52 69 330 $48.94 $36.77 $117.94 $36.36
2002 722 37 296 389 $52.35 $39.34 $68.20 $41.49
2003 454 113 207 134 $59.79 $50.90 $76.44 $41.57
2004 180 20 137 24 $56.38 $24.00 $65.64 $29.78
2005 403 155 248 $69.70 $76.09 $65.73

Sawlog species are grouped as follows for this report: aspen (quaking aspen, bigtooth aspen, mixed aspen, and

balsam poplar), mixed hardwoods (mixed hardwood, willow, red elm, american elm, ironwood, butternut,

cottonwood, and beech), mixed softwoods (white spruce, mixed pine, balsam fir, austrian pine, mixed softwood,
norway spruce, tamarack, european larch, scotch pine, hemlock, and black spruce) oaks (red oak, white oak,
mixed oak), ash (white and black ash), the following species are reported separately: basswood, black cherry,

paper birch, red maple, sugar maple, yellow birch, white pine, red pine, jack pine, and northern white cedar.
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Table A5.15. Michigan oil production (thousand barrels, including natural gas liquids and condensate) on
all lands, by ecoregion and county, 1990 to 2005.

Ecoregion/ 1990 1991 | 1992 | 1993 1994 1995 1996 1997
county Thousand Barrels

Northern Lower Peninsula

Alcona 0 0 0 0 0 0 0 0
Alpena 63 58 79 57 44 62 21 18
Antrim 72 49 a7 43 39 26 20 26
Arenac 69 196 714 513 405 418 283 359
Benzie 383 367 367 324 302 362 472 310
Charlevoix 0 0 0 0 0 0 0 0
Cheboygan 174 128 123 98 80 71 69 63
Clare 39 33 26 23 19 17 22 249
Crawford 528 403 309 174 160 230 282 676
Gladwin 11 11 11 9 22 20 10 260
Grand Traverse 1,788 1,625 1,466 1,119 889 709 722 771
losco 11 5 170 230 214 187 154 167
Kalkaska 1,275 1,098 995 859 749 710 705 1,033
Lake 0 0 0 0 0 0 0 17
Manistee 2,889 2,570 2,257 1,976 1,699 1,687 1,610 1,538
Mason 174 136 175 181 127 59 41 42
Mecosta 92 107 64 43 37 37 32 38
Missaukee 76 52 24 12 8 8 33 517
Montmorency 176 153 151 93 63 95 60 55
Newaygo 154 132 103 84 64 35 25 34
Oceana 126 66 45 32 26 24 22 71
Ogemaw 0 73 552 427 397 391 263 527
Osceola 34 42 284 277 235 196 154 246
Oscoda 53 64 68 52 42 142 113 102
Otsego 2,308 1,857 1,603 1,512 1,428 1,301 1,248 1,205
Presque Isle 795 640 640 503 398 398 326 295
Roscommon 0 0 0 0 0 0 0 477
Wexford 37 31 22 16 12 11 12 11
NLP Total 11,327 9,896 | 10,295 8,657 7,459 7,196 6,699 9,107
State 14,292 | 13,043 | 12,718 | 10,722 9,236 8,991 8,631 | 11,926

Ecoregion/ 1998 1999 2000 2001 2002 2003 2004 2005
county Thousand Barrels

Northern Lower Peninsula

Alcona 0 0 1 1 5 5 1 0
Alpena 17 17 15 11 10 9 9 7
Antrim 24 17 13 9 13 15 11 7
Arenac 278 249 245 265 221 184 168 130
Benzie 211 175 117 79 60 50 50 46
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Charlevoix 0 0 0 0 0 0 0 0
Cheboygan 65 54 84 92 91 74 57 65
Clare 224 164 195 180 179 178 169 159
Crawford 472 532 459 428 391 388 404 419
Gladwin 233 100 130 128 129 117 110 97
Grand Traverse 818 625 601 558 538 490 444 495
losco 162 198 181 179 113 95 72 46
Kalkaska 895 864 784 708 626 584 558 581
Lake 26 20 23 11 12 16 19 32
Manistee 1,494 1,239 1,266 1,228 1,132 956 942 967
Mason 34 30 40 26 34 71 46 37
Mecosta 41 37 43 40 27 24 25 27
Missaukee 392 495 540 501 486 443 434 398
Montmorency 43 59 73 80 74 68 62 97
Newaygo 18 21 27 32 33 35 38 42
Oceana 66 113 107 116 126 260 227 136
Ogemaw 506 383 364 336 310 266 250 247
Osceola 198 175 165 144 129 116 123 107
Oscoda 88 72 79 76 67 59 51 47
Otsego 1,152 982 923 802 669 618 551 632
Presque Isle 269 327 363 303 247 193 166 156
Roscommon 290 421 468 443 437 394 381 348
Wexford 9 9 15 27 59 35 29 25
NLP Total 8,025 7,378 7,321 6,803 6,218 5,743 5,397 5,350
State 10,336 9,306 9,249 8,875 8,300 7,716 7,089 6,909

Data Source: Mi DEQ database, http://www.michigan.gov/deq/0,1607,7-135-3311 4111 4231---,00.html
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Table A5.16. Michigan gas production (million cubic feet) on all lands, by ecoregion and county, 1990 to

2005.
Ecoregion/ 1990 1991 | 1992 | 1993 | 1994 1995 1996 1997
county Million Cubic Feet

Northern Lower Peninsula

Alcona 0 0 0 0 0 0 1,250 3,735
Alpena 1,518 1,180 1,748 1,330 902 933 7,798 20,034
Antrim 775 521 1,323 3,010 4,053 3,253 8,954 17,891
Arenac 2,932 2,704 5,098 4,621 3,578 3,698 2,829 1,930
Benzie 271 207 234 270 312 331 629 595
Charlevoix 0 0 0 141 145 9 5 382
Cheboygan 186 187 185 160 118 84 47 52
Clare 3,448 2,474 1,768 1,641 1,263 1,123 1,155 1,293
Crawford 2,342 10,216 8,142 7,562 6,321 5,299 4,637 5,842
Gladwin 630 787 995 875 1,470 1,616 1,138 696
Grand Traverse 12,573 10,421 11,211 8,555 6,907 5,406 4,994 5,104
losco 342 245 374 432 593 698 854
Kalkaska 10,397 15,796 16,803 15,154 17,130 14,804 13,288 10,366
Lake 0 0 0 0 0 0 0 0
Manistee 23,174 21,888 22,142 18,579 15,534 15,989 16,444 15,809
Mason 2,187 1,493 1,871 2,449 1,558 1,236 980 980
Mecosta 5,407 5,802 3,764 2,762 2,322 1,807 1,165 847
Missaukee 1,583 1,445 1,046 702 462 525 430 968
Montmorency 6,215 5,161 8,402 10,977 24,705 53,542 62,858 82,294
Newaygo 11,434 9,768 6,704 5,182 3,780 2,419 1,657 1,318
Oceana 9 0 0 0 0 0 0 1,684
Ogemaw 7,715 7,535 8,527 6,852 6,005 5,638 4,705 4,606
Osceola 6,733 3,908 4,084 4,008 3,987 3,583 3,244 2,665
Oscoda 5,158 6,632 6,413 5,596 6,281 8,177 8,200 8,359
Otsego 35,469 48,059 65,589 79,898 73,625 72,191 72,131 81,464
Presque Isle 2,211 2,396 2,600 2,337 1,159 1,110 2,494 1,779
Roscommon 192 181 146 0 0 0 0 666
Wexford 634 431 218 165 145 123 104 88
NLP Total 143,536 159,192 179,257 183,199 182,195 203,491 221,834 272,300
SLP Total 16,387 21,952 17,632 12,721 13,316 12,428 16,363 18,762
State 159,923 181,144 196,889 195,920 195,511 215,919 238,197 291,062

Ecoregion/ 1998 1999 2000 2001 2002 2003 2004 2005
county Million Cubic Feet

Northern Lower Peninsula

Alcona 5,684 7,955 9,050 8,794 8,141 7,466 7,065 6,613
Alpena 23,068 22,359 21,209 18,501 16,663 14,957 14,421 13,979
Antrim 18,258 17,517 18,306 20,213 21,100 22,692 23,347 23,534
Arenac 1,083 789 804 1,230 751 510 383 286
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Benzie 644 1,131 990 1,040 1,168 665 476 296
Charlevoix 689 924 1,116 1,462 1,495 1,279 1,284 2,316
Cheboygan 70 45 58 65 62 57 48 49
Clare 935 1,021 953 851 670 790 910 775
Crawford 4,766 4,374 3,879 3,381 3,299 3,272 3,475 3,768
Gladwin 641 543 496 499 343 256 100 38
Grand Traverse 5,243 4,737 4,763 4,085 3,648 3,038 2,960 2,879
losco 695 1,078 1,160 1,161 824 584 443 166
Kalkaska 13,795 13,336 10,483 9,766 9,850 8,859 7,433 6,868
Lake 0 0 0 0 0 14 400 852
Manistee 15,064 13,737 13,259 12,878 11,463 10,348 9,753 10,020
Mason 768 474 477 381 1,195 602 318 164
Mecosta 603 549 797 655 579 578 573 725
Missaukee 330 272 241 217 170 67 69 79
Montmorency 81,634 77,175 71,451 65,535 60,002 54,385 52,469 48,370
Newaygo 408 322 262 272 287 315 461 476
Oceana 4,342 5,596 3,001 2,498 2,671 2,683 2,119 833
Ogemaw 3,619 3,002 2,551 2,110 1,708 1,331 1,318 1,252
Osceola 2,569 2,432 2,227 2,082 1,822 1,576 1,675 1,797
Oscoda 8,840 9,486 8,804 8,543 8,156 7,934 8,413 8,265
Otsego 77,907 72,813 70,216 67,196 64,175 58,139 53,693 49,943
Presque lIsle 862 510 627 654 515 316 247 181
Roscommon 46 70 41 55 33 21 39 40
Wexford 95 107 125 145 161 202 182 150
NLP Total 272,658 | 262,354 | 247,346 | 234,269 | 220,948 | 202,938 | 194,076 | 184,714
SLP Total 14,470 10,819 9,797 10,550 8,590 8,676 7,409 5,953
State 287,128 | 273,173 | 257,144 | 244,819 | 229,538 | 211,614 | 201,485 | 190,667
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Table A5.17. Distribution of Michigan lands and oil and gas wells by ecoregion and county, 2005.

Ecoregion/ County State- State Wells on Wells State Oil- | State
county Land Area owned Forest Private. on Gas Wells | Land
Land Area | Land Area Land State Area
Land
Acres Wells Percent of Area
Total
Western Upper Peninsula
Menominee 667,853 98,289 97,591 0 0 0.0% | 14.7%
Ontonagon 839,379 69,259 16,898 0 0 0.0% 8.3%
Dickinson 490,458 230,594 230,594 0 0 0.0% | 47.0%
Baraga 578,560 78,474 69,372 0 0 0.0% | 13.6%
Keweenaw 346,221 12,361 11,622 0 0 0.0% 3.6%
Delta 748,819 68,885 68,102 0 0 0.0% 9.2%
Houghton 647,501 44,261 43,652 0 0 0.0% 6.8%
Marquette 1,165,472 262,873 261,846 0 0 0.0% | 22.6%
Iron 746,470 83,967 83,660 0 0 0.0% | 11.2%
Gogebic 705,190 11,933 0 0 0 0.0% 1.7%
WUP total 6,935,923 960,895 883,338 0 0 0.0% | 13.9%
Eastern Upper Peninsula
Luce 577,971 306,474 292,087 0 0 0.0% | 53.0%
Mackinac 653,811 210,614 210,426 0 0 0.0% | 32.2%
Chippewa 999,078 213,093 181,316 0 0 0.0% | 21.3%
Schoolcraft 753,990 290,187 289,257 0 0 0.0% | 38.5%
Alger 587,411 96,332 93,783 0 0 0.0% | 16.4%
EUP total 3,572,262 1,116,699 1,066,870 0 0 0.0% | 31.3%
Northern Lower Peninsula
Charlevoix 266,778 49,134 45,598 149 20 11.8% | 18.4%
Lake 363,162 59,301 59,301 8 7 46.7% | 16.3%
Montmorency 350,483 138,183 137,888 1,220 1,024 45.6% | 39.4%
losco 351,430 22,752 22,622 6 6 50.0% 6.5%
Missaukee 362,720 102,250 102,250 369 15 3.9% | 28.2%
Clare 362,752 51,479 51,443 239 24 9.1% | 14.2%
Mecosta 355,642 13,067 0 38 1 2.6% 3.7%
Manistee 347,910 25,160 20,129 581 182 23.9% 7.2%
Crawford 357,197 206,191 197,775 162 376 69.9% | 57.7%
Grand Traverse 297,645 69,572 68,239 293 134 31.4% | 23.4%
Kalkaska 359,053 174,879 174,879 284 256 47.4% | 48.7%
Emmet 299,405 77,212 66,309 0 0 0.0% | 25.8%
Leelanau 223,021 6,816 5,085 0 0 0.0% 3.1%
Gladwin 324,352 85,495 85,175 192 57 22.9% | 26.4%
Alcona 431,635 10,093 8,200 301 44 12.8% 2.3%
Wexford 361,914 53,551 53,291 23 11 324% | 14.8%
Mason 316,909 4,657 0 36 1 2.7% 1.5%
Roscommon 333,696 202,438 201,078 136 85 38.5% | 60.7%
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Alpena 367,456 49,429 47,506 656 148 18.4% | 13.5%
Antrim 305,242 44,285 44,232 1,150 404 26.0% | 14.5%
Arenac 234,778 31,628 28,495 241 18 6.9% | 13.5%
Cheboygan 457,984 182,339 180,921 4 13 76.5% | 39.8%
Benzie 205,638 62,771 62,093 10 21 67.7% | 30.5%
Newaygo 539,117 6,344 0 65 9 12.2% 1.2%
Presque Isle 422,445 86,201 80,578 41 33 44.6% | 20.4%
Ogemaw 361,152 77,636 73,113 519 232 30.9% | 21.5%
Oscoda 361,600 56,679 56,679 168 197 54.0% | 15.7%
Osceola 362,227 18,461 18,461 201 4 2.0% 5.1%
Otsego 329,306 100,343 100,288 2,961 1,207 29.0% | 30.5%
Oceana 345,894 5,544 0 103 0 0.0% 1.6%
NLP 10,358,541 2,073,890 1,991,626 10,156 4,529 30.8% | 20.0%
Southern Lower Peninsula

Ingham 357,882 4,978 0 154 6 3.8% 1.4%
Huron 535,373 14,360 0 1 0 0.0% 2.7%
Hillsdale 383,258 3,306 0 348 0 0.0% 0.9%
Gratiot 364,883 16,650 0 17 0 0.0% 4.6%
Allegan 529,574 50,819 0 193 0 0.0% 9.6%
Cass 314,995 4,226 0 61 0 0.0% 1.3%
Berrien 365,440 3,279 0 0 0 0.0% 0.9%
Bay 284,320 5,990 0 524 10 1.9% 2.1%
Genesee 409,370 0 0 27 0 0.0% 0.0%
Calhoun 453,581 0 0 385 0 0.0% 0.0%
Clinton 365,734 10,852 0 0 0 0.0% 3.0%
Eaton 368,902 791 0 79 0 0.0% 0.2%
Branch 324,742 405 0 0 0 0.0% 0.1%
Barry 355,930 25,931 0 21 0 0.0% 7.3%
Midland 333,562 43,150 43,150 248 15 57% | 12.9%
Wayne 393,056 2,266 0 1 6 85.7% 0.6%
Washtenaw 454,362 15,540 0 3 0 0.0% 3.4%
Van Buren 390,950 771 0 8 0 0.0% 0.2%
Tuscola 519,955 31,887 0 124 0 0.0% 6.1%
Shiawassee 344,787 933 0 5 0 0.0% 0.3%
Sanilac 616,832 10,284 0 0 0 0.0% 1.7%
St. Joseph 322,381 2,214 0 0 0 0.0% 0.7%
St. Clair 463,597 19,516 0 167 0 0.0% 4.2%
Saginaw 517,715 17,285 0 54 1 1.8% 3.3%
Ottawa 362,016 3,326 0 176 0 0.0% 0.9%
Oakland 558,406 28,723 0 55 3 5.2% 5.1%
Muskegon 325,837 12,289 0 12 0 0.0% 3.8%
Monroe 352,704 4,857 0 7 0 0.0% 1.4%
lonia 366,854 11,153 0 0 0 0.0% 3.0%
Lenawee 480,320 4,197 0 2 0 0.0% 0.9%
Isabella 367,533 2,742 2,384 286 10 3.4% 0.7%
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Jackson 452,224 17,050 0 147 0 0.0% 3.8%
Kalamazoo 359,590 6,261 0 0 0 0.0% 1.7%
Kent 547,949 8,311 0 175 0 0.0% 1.5%
Montcalm 453,146 13,636 0 38 0 0.0% 3.0%
Lapeer 418,688 13,019 0 98 0 0.0% 3.1%
Livingston 363,776 17,905 0 91 4 4.2% 4.9%
Macomb 307,482 1,044 0 59 3 4.8% 0.3%
SLP Total 15,487,706 429,943 45,533 3,566 58 1.6% 2.8%
Michigan

State Total 30,123,699 3,632,465 3,104,029 13,722 4,587 25.1% | 12.1%
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Table A5.18. Mineral occurrences by commodity group, development status, ecoregion and county.

Ecoregion/ Development Clay | Stone | Sand Other Iron | Copper | Gold/ Other
County Status And Non- Silver | Metallic
Gravel | metallic
Western Upper Peninsula
Baraga Past Producer 1 5 6 19
Producer 2 2
Occurrence 4
Prospect 1 1 8 1
Delta Past Producer 2 3 1 1
Producer 2 11 1
Dickinson Past Producer 1 1 64 1
Producer 3 11 1
Plant 1
Prospect 7
Gogebic Past Producer 1 2 52
Producer 8 1
Occurrence 41 1
Prospect 1 1 2 1 2
Unknown 1
Houghton Past Producer 1 5 90 2
Producer 5 8
Prospect 1 32 1
Iron Past Producer 1 1 182 1
Producer 14 2
Occurrence 82
Prospect 1 624 1
Unknown 1
Keweenaw Past Producer 98 1 2
Producer 5 6
Occurrence 4
Prospect 33
Marquette Past Producer 1 6 194 1 2
Producer 1 9 12 1 2
Plant 7 1
Occurrence 4 33 22 20
Prospect 28 30
Menominee Producer 12
Ontonagon Past Producer 1 1 76 8
Producer 2 3 2
Plant 2
Occurrence 2
Prospect 8 2
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Ecoregion/ Development Clay | Stone | Sand Other Iron | Copper | Gold/ Other
County Status And Non- Silver | Metallic
Gravel | metallic
Eastern Upper Peninsula
Alger Past Producer 1 1 2
Producer 3
Chippewa Past Producer 4
Producer 1 13 2 1
Luce Past Producer 2
Producer 6
Mackinac Past Producer 1 3
Producer 2 19 2 1
Prospect 2
Schoolcraft Past Producer 1
Producer 1 6 3
Ecoregion/ Development Clay | Stone | Sand Other Iron | Copper | Gold/ Other
County Status And Non- Silver | Metallic
Gravel | metallic
Northern Lower Peninsula
Alcona Past Producer 1 2
Producer 3
Alpena Past Producer 1 1 4 1 1
Producer 1 2 1
Plant 1
Antrim Past Producer 4 1
Producer 1 7
Prospect 2
Arenac Past Producer 3 3 2
Producer 4 1
Benzie Producer 1 1
Charlevoix Past Producer 4 1
Producer 2 5 1
Prospect 2
Cheboygan Past Producer 1 4 2
Producer 3
Prospect 6 1
Clare Past Producer 1 1
Producer 5
Prospect 1
Unknown 1
Crawford Past Producer 1
Producer 1
Emmet Past Producer 1 5
Producer 9
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Ecoregion/ Development Clay | Stone | Sand Other Iron | Copper | Gold/ Other
County Status And Non- Silver | Metallic
Gravel | metallic
Prospect 1
Gladwin Past Producer 1
Producer 1
Prospect 2
Grand Traverse Producer 8 1
Prospect 2
losco Past Producer 2 2
Producer 1 6
Kalkaska Producer 2
Lake Past Producer 1
Producer 7
Leelanau Past Producer 1
Producer 5
Manistee Past Producer 3 1
Producer 4 1 5
Mason Past Producer 2 1 1
Producer 3 1
Plant 1
Mecosta Past Producer 1
Producer 10
Prospect 1
Missaukee Past Producer 2
Producer 5
Montmorency Past Producer 1
Producer 7
Prospect 1
Newaygo Past Producer 1 2
Producer 10
Prospect 1
Oceana Past Producer 3 1
Producer 8
Ogemaw Past Producer 1 3
Producer 9
Osceola Producer 3 1
Past Producer 1 1
Producer 3
Otsego Past Producer 1 1
Producer 12
Presque Isle Past Producer 1
Producer 2 8 3
Prospect 3 2
Roscommon Past Producer 3
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Ecoregion/ Development Clay | Stone | Sand Other Iron | Copper | Gold/ Other
County Status And Non- Silver | Metallic
Gravel | metallic
Producer 7
Prospect 2
Wexford Past Producer 1
Producer 6 2
Prospect 1
Ecoregion/ Development Clay | Stone | Sand Other Iron | Copper | Gold/ Other
County Status And Non- Silver | Metallic
Gravel | metallic
Michigan
State Past Producer 148 43 136 51 511 266 13 20
Producer 7 38 694 50 19 10 2 30
Plant 1 1 8 2 1 3
Occurrence 127 38 24 24
Prospect 42 4 2 7 662 74 42 3
Unknown 6 1 1

Data source: U.S. Geological Survey, 2005, Mineral Resources Data System: U.S. Geological Survey, Reston,

Virginia. (http://tin.er.usgs.gov/mrds/)
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Table A5.19. Area (thousand acres) of State-owned land, by ownership rights, ecoregion, and county.

Ecoregion/ Surface Mineral Minerals Mixed Other
County and Ownership Rights
Surface
Western Upper Peninsula
Baraga 13 64 61 2 6
Delta 3 64 152 1 0
Dickinson 30 191 52 5 0
Gogebic 7 5 98 1 11
Houghton 5 40 55 3 0
Iron 11 72 91 5 1
Keweenaw 7 4 4 0 0
Marquette 48 211 97 5 0
Menominee 7 90 72 2 0
Ontonagon 26 39 121 3 18
WUP Total 158 780 804 27 37
Eastern Upper Peninsula
Alger 5 92 59 2 47
Chippewa 45 173 155 4 0
Luce 9 281 19 8 0
Mackinac 12 187 133 9 0
Schoolcraft 27 262 69 2 22
EUP Total 97 996 435 25 70
Northern Lower Peninsula
Alcona 1 8 100 0 0
Alpena 4 44 29 2 0
Antrim 2 42 20 2 1
Arenac 1 29 18 2 0
Benzie 2 58 16 3 1
Charlevoix 4 54 16 1 0
Cheboygan 4 176 41 5 0
Clare 10 42 11 2 0
Crawford 11 164 19 5 8
Emmet 2 75 24 2 0
Gladwin 2 83 23 2 0
Grand Traverse 3 64 13 4 1
losco 1 23 64 1 0
Kalkaska 28 127 29 5 2
Lake 3 57 44 2 1
Leelanau 0 8 12 0 0
Manistee 1 22 46 2 0
Mason 0 6 21 0
Mecosta 1 12 11 2 0
Missaukee 15 87 18 2 1
Montmorency 8 128 27 2 1
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Newaygo 3 3 53 1 0
Oceana 0 5 30 0 0
Ogemaw 7 68 37 2 0
Osceola 1 18 21 1 0
Oscoda 4 49 74 3 1
Otsego 1 96 28 5 1
Presque Isle 4 84 30 2 0
Roscommon 10 187 8 6 0
Wexford 13 40 57 2 1
NLP Total 146 1,860 940 70 19
State 465 3,983 2,247 150 130

Data Source: Compiled from Statewide DNR ownership GIS shapefile database.
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Table A5.20. Per-capita water use and per-acre withdrawals from ground and surface water, by ecoregion
and county, 2000.

Ecoregion/ Ground- | Ground- | Surface
County Total Per- Total water water water Total
pop- capita Land water with- with- with- with-
ulation use area use drawals drawals drawals drawals
Thousan
d Thousan | Gal/Acre/ | Gal/Acre/ Million Million Million
persons | Gal/Day d Acres Day Day Gal/Day | Gal/Day | Gal/Day
Western Upper Peninsula
Baraga 8,750 237 578.6 3.58 0.71 0.41 1.66 2.07
Delta 38,520 1,678 748.8 86.31 3.15 2.36 62.27 64.63
Dickinson 27,470 799 490.5 44.75 8.09 3.97 17.98 21.95
Gogebic 17,370 147 705.2 3.63 3.63 2.56 0 2.56
Houghton 36,020 136 647.5 7.55 7.51 4.86 0.03 4.89
Iron 13,140 197 746.5 3.47 3.22 2.4 0.19 2.59
Keweenaw 2,300 96 346.2 0.64 0.58 0.2 0.02 0.22
Marquette 64,630 4,548 1,165.5 252.20 3.99 4.65 289.28 293.93
Menominee 25,330 209 667.9 7.94 2.41 1.61 3.69 5.3
Ontonagon 7,820 2,515 839.4 23.43 0.52 0.44 19.23 19.67
WUP 241 1,731 6,936 60.2 3.4 23.5 394.4 417.8
Eastern Upper Peninsula
Alger 9,860 690 587.4 11.58 2.42 1.42 5.38 6.8
Chippewa 38,540 139 999.1 5.35 2.41 2.41 2.94 5.35
Luce 7,020 161 578.0 1.96 1.96 1.13 0 1.13
Mackinac 11,940 861 653.8 15.72 1.30 0.85 9.43 10.28
Schoolcraft 8,900 1,300 754.0 15.35 0.73 0.55 11.02 11.57
EUP 76 461 3,572 9.8 1.8 6.4 28.8 35.1
Northern Lower Peninsula
Alcona 11,720 108 431.6 2.92 2.80 1.21 0.05 1.26
Alpena 31,310 4,117 367.5 350.79 5.17 1.9 127 128.9
Antrim 23,110 194 305.2 14.71 14.35 4.38 0.11 4.49
Arenac 17,270 2,195 234.8 161.43 5.58 1.31 36.59 37.9
Benzie 16,000 156 205.6 12.16 12.11 2.49 0.01 25
Charlevoix 26,090 1,737 266.8 169.92 48.28 12.88 32.45 45.33
Cheboygan 26,450 148 458.0 8.56 7.88 3.61 0.31 3.92
Clare 31,250 133 362.8 11.47 9.65 3.5 0.66 4.16
Crawford 14,270 170 357.2 6.80 6.58 2.35 0.08 2.43
Emmet 31,440 192 299.4 20.21 20.21 6.05 0 6.05
Gladwin 26,020 93 324.4 7.49 7.40 2.4 0.03 2.43
Grand 77,650 151 297.6 39.31 22.17 6.6 5.1 11.7
Traverse
losco 27,340 117 351.4 9.08 4.84 1.7 1.49 3.19
Kalkaska 16,570 237 359.1 10.92 10.19 3.66 0.26 3.92
Lake 11,330 103 363.2 3.22 3.14 1.14 0.03 1.17
Leelanau 21,120 164 223.0 15.56 15.07 3.36 0.11 3.47
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Manistee 24,530 1,764 347.9 124.40 13.51 4.7 38.58 43.28
Mason 28,270 815 316.9 72.73 8.52 2.7 20.35 23.05
Mecosta 40,550 167 355.6 19.06 14.14 5.03 1.75 6.78
Missaukee 14,480 159 362.7 6.34 6.04 2.19 0.11 2.3
Montmorency 10,320 120 350.5 3.54 3.00 1.05 0.19 1.24
Newaygo 47,870 161 539.1 14.26 13.08 7.05 0.64 7.69
Oceana 26,870 207 345.9 16.05 14.08 4.87 0.68 5.55
Ogemaw 21,640 116 361.2 6.92 6.56 2.37 0.13 2.5
Osceola 23,200 229 362.2 14.66 14.16 5.13 0.18 5.31
Oscoda 9,420 140 361.6 3.65 2.99 1.08 0.24 1.32
Otsego 23,300 167 329.3 11.84 11.69 3.85 0.05 3.9
Presque Isle 14,410 553 422.4 18.87 6.65 281 5.16 7.97
Roscommon 25,470 104 333.7 7.94 7.91 2.64 0.01 2.65
Wexford 30,480 274 361.9 23.07 22.74 8.23 0.12 8.35
NLP 8,871 1,033 15,488 591.5 38.2 592.2 8,568.8 9,161.0
State 9,938 1,006 36,354 275.0 20.2 734.3 9,264.3 9,998.6
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Glossary of selected forest inventory terms

Annual mortality

The average annual volume of sound wood in growing-stock trees that died from natural
causes during the period between inventories.

Annual removals

The net volume of growing stock trees removed from the inventory during a specified year
by harvesting, cultural operations such as timber stand improvement, or land clearing.

Bureau of Land

An ownership class of Federal lands administered by the Bureau of Land Management,

Management U.S. Department of the Interior.

(BLM)

Commercial Tree species suitable for industrial wood products.

species

County and An ownership class of public lands owned by counties or local public agencies, or lands
municipal leased by these governmental units for more than 50 years.

Cull tree A live tree, 5.0 inches in diameter at breast height (d.b.h.) or larger, that is unmerchantable

for saw logs now or prospectively because of rot, roughness, or species. (See definitions
for rotten and rough trees.)

Diameter class

A classification of trees based on diameter outside bark measured at breast height (4-1/2
feet above ground). D.b.h. is the common abbreviation for diameter at breast height. With
2-inch diameter classes, the 6-inch class, for example, includes trees 5.0 through 6.9
inches d.b.h.

Federal

An ownership class of public lands owned by the U.S. Government.

Fiber products

Products derived from wood and bark residues, such as pulp, composition board products,
and wood chips for export.

Forest industry

An ownership class of private lands owned by companies or individuals operating wood-
using plants.

Forest land

Land at least 10 percent stocked by forest trees of any size, including land that formerly
had such tree cover and that will be naturally or artificially regenerated. Forest land
includes transition zones, such as areas between heavily forested and nonforested lands
that are at least 10 percent stocked with forest trees and forest areas adjacent to urban and
built-up lands. Also included are pinyon-juniper and chaparral areas in the West and
afforested areas. The minimum area for classification of forest land is 1 acre. Roadside,
streamside, and shelterbelt strips of trees must have a crown width of at least 120 feet to
qualify as forest land. Unimproved roads and trails, streams, and clearings in forest areas
are classified as forest if less than 120 feet wide.

Forest type

A classification of forest land based on the species presently forming a plurality of the live-
tree stocking.

Forest type group

A combination of forest types that share closely associated species or site requirements
and are generally combined for brevity of reporting.

White-red-jack
pine

Forests in which eastern white pine, red pine, or jack pine, singly or in combination,
comprise a plurality of the stocking. Common associates include hemlock, aspen, birch,
and maple.

Spruce-fir

Forests in which spruce or true firs, singly or in combination, comprise a plurality of the
stocking. Common associates include white cedar, tamarack, maple, birch, and hemlock.

Longleaf-slash
pine

Forests in which longleaf or slash pine, singly or in combination, comprise a plurality of the
stocking. Common associates include other southern pines, oak, and gum.

Loblolly-shortleaf
pine

Forests in which loblolly pine, shortleaf pine, or southern 13 yellow pines, except longleaf or
slash pine, singly or in combination, comprise a plurality of the stocking. Common
associates include oak, hickory, and gum.

Oak-pine

Forests in which hardwoods (usually upland oaks) comprise a plurality of the stocking, but
in which pine or eastern redcedar comprises 25-50 percent of the stocking. Common
associates include gum, hickory, and yellow-poplar.
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roads and nonforest strips must be more than 120 feet wide, and clearings, etc., must be
more than 1 acre in area, to qualify as nonforest land.)

Nonindustrial
private

An ownership class of private lands where the owner does not operate wood-using plants.

Nonstocked areas

Timberland less than 10 percent stocked with all live trees.

Other Federal

An ownership class of Federal lands other than those administered by the Forest Service or
the Bureau of Land Management. This category includes the National Park Service, Fish
and Wildlife Service, Departments of Defense and Energy, and miscellaneous Federal
ownerships.

Other forest land

Forest land other than timberland and reserved forest land. It includes available forest land,
which is incapable of annually producing 20 cubic feet per acre of industrial wood under
natural conditions because of adverse site conditions such as sterile soils, dry climate, poor
drainage, high elevation, steepness, or rockiness.

Other land

Nonforest land less the area in streams, sloughs, estuaries, and canals between 120 and
200 feet wide and lakes, reservoirs, and ponds between 1 and 4.5 acres in area.

Other private

An ownership class of private lands that are not owned by forest industry or farmers.

Other products

A miscellaneous category of roundwood products that includes such items as cooperage,
pilings, poles, posts, shakes, shingles, board mills, charcoal, and export logs.

Other public

An ownership class that includes all public lands except national forests. This category
generally includes State, county, and municipal ownerships.

Other red oaks

A group of species in the genus Quercus that includes scarlet oak, northern pin oak,
southern red oak, bear oak, shingle oak, laurel oak, blackjack oak, water oak, pin oak,
willow oak, and black oak.

Other removals

Unutilized wood volume from cut or otherwise killed growing stock, from cultural operations
such as precommercial thinnings, or from timberland clearing. Does not include volume
removed from inventory through reclassification of timberland to productive reserved forest
land.

Other sources

Sources of roundwood products that are not growing stock. These include salvable dead
trees, rough and rotten trees, trees of noncommercial species, trees less than 5.0 inches
d.b.h., tops, and roundwood harvested from nonforest land (for example, fence rows).

Other white oaks

A group of species in the genus Quercus that includes overcup oak, chestnut oak, and post
oak.

Ownership

The property owned by one ownership unit, including all parcels of land in the United
States.

Ownership unit

A classification of ownership encompassing all types of legal entities having an ownership
interest in land, regardless of the number of people involved. A unit may be an individual; a
combination of persons; a legal entity such as a corporation, partnership, club, or trust; or a
public agency. An ownership unit has control of a parcel or group of parcels of land.

Poletimber trees

Live trees at least 5.0 inches in d.b.h. but smaller than sawtimber trees.

Primary wood-
using mill

A mill that converts roundwood products into other wood products. Common examples are
sawmills that convert saw logs into lumber and pulpmills that convert pulpwood into wood

pulp.

Productivity class

A classification of forest land in terms of potential annual cubic-foot volume growth per acre
at culmination of mean annual increment in fully stocked natural stands.

Pulpwood

Roundwood, whole-tree chips, or wood residues that are used for the production of wood
pulp.

Reserved forest
land

Forest land withdrawn from timber utilization through statute, administrative regulation, or
designation without regard to productive status.

Residues

Bark and woody materials that are generated in primary wood-using mills when roundwood
products are converted to other products. Examples are slabs, edgings, trimmings, miscuts,
sawdust, shavings, veneer cores and clippings, and pulp screenings. Includes bark
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Oak-hickory

Forests in which upland oaks or hickory, singly or in combination, comprise a plurality of the
stocking except where pines comprise 25-50 percent, in which case the stand is classified
as oak-pine. Common associates include yellow-poplar, elm, maple, and black walnut.

Oak-gum-cypress

Bottomland forests in which tupelo, blackgum, sweetgum, oaks, or southern cypress, singly
or in combination, comprise a plurality of the stocking except where pines comprise 25-50
percent, in which case the stand is classified as oak-pine. Common associates include
cottonwood, willow, ash, elm, hackberry, and maple.

Elm-ash- Forests in which elm, ash, or cottonwood, singly or in combination, comprise a plurality of

cottonwood the stocking. Common associates include willow, sycamore, beech, and maple.

Maple-beech- Forests in which maple, beech, or yellow birch, singly or in combination, comprise a

birch plurality of the stocking. Common associates include hemlock, elm, basswood, and white
pine.

Aspen-birch Forests in which aspen, balsam poplar, paper birch, or gray birch, singly or in combination,

comprise a plurality of the stocking. Common associates include maple and balsam fir.

Other softwoods

Forests in which other softwood species not mentioned above comprise a plurality of the
stocking. These are primarily black spruce forests in interior Alaska.

Fuelwood

Wood used for conversion to some form of energy, primarily in residential use.

Growing stock

A classification of timber inventory that includes live trees of commercial species meeting
specified standards of quality or vigor. Cull trees are excluded. When associated with
volume, includes only trees 5.0 inches d.b.h. and larger.

Hardwood A dicotyledonous tree, usually broad-leaved and deciduous.

Industrial wood All commercial roundwood products except fuelwood.

Land area The area of dry land and land temporarily or partly covered by water, such as marshes,
swamps, and river flood plains; streams, sloughs, estuaries, and canals less than 200 feet
wide; and lakes, reservoirs, and ponds less than 4.5 acres in area.

Live cull A classification that includes live cull trees. When associated with volume, it is the net

volume in live cull trees that are 5.0 inches d.b.h. and larger.

Logging residues

The unused portions of growing-stock and non-growing-stock trees cut or killed by logging
and left in the woods (footnote on table 40).

Lowland forest
types

Generally refers to the elm-ash-cottonwood and oak-gum-cypress forest types.

National forest

An ownership class of Federal lands, designated by Executive order or statute as national
forests or purchase units, and other lands under the administration of the Forest Service
including experimental areas and Bankhead-Jones Title Il lands.

Native American
land

(a) Lands held in trust by the United States or individual States for Native American tribes
or individual Native Americans; (b) Lands owned in fee by Native American tribes whether
subject to Federal or State restrictions against alienation or not.

Net annual growth

The average annual net increase in the volume of trees during the period between
inventories. Components include the increment in net volume of trees at the beginning of
the specific year surviving to its end, plus the net volume of trees reaching the minimum
size class during the year, minus the volume of trees that died during the year, and minus
the net volume of trees that became cull trees during the year.

Net volume in
cubic feet

The gross volume in cubic feet less deductions for rot, roughness, and poor form. Volume
is computed for the central stem from a 1-foot stump to a minimum 4.0-inch top diameter
outside bark, or to the point where the central stem breaks into limbs.

Noncommercial
species

Tree species of typically small size, poor form, or inferior quality, which normally do not
develop into trees suitable for industrial wood products.

Nonforest land

Land that has never supported forests and lands formerly forested where use of timber
management is precluded by development for other uses. (Note: Includes area used for
crops, improved pasture, residential areas, city parks, improved roads of any width and
adjoining clearings, powerline clearings of any width, and 1- to 4.5-acre areas of water
classified by the Bureau of the Census as land. If intermingled in forest areas, unimproved
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residues and wood residues (both coarse and fine materials) but excludes logging
residues.

Rotten tree

A live tree of commercial species that does not contain a saw log now or prospectively
primarily because of rot (that is, when rot accounts for more than 50 percent of the total cull
volume).

Rough tree (a) A live tree of commercial species that does not contain a saw log now or prospectively
primarily because of roughness (that is, when sound cull due to such factors as poor form,
splits, or cracks accounts for more than 50 percent of the total cull volume) or (b) a live tree
of noncommercial species.

Roundwood Logs, bolts, and other round timber generated from harvesting trees for industrial or

products consumer use.

Salvable dead tree

A downed or standing dead tree that is considered currently or potentially merchantable by
regional standards.

Saplings Live trees 1.0 inch through 4.9 inches d.b.h.

Saw log A log meeting minimum standards of diameter, length, and defect, including logs at least 8
feet long, sound and straight, and with a minimum diameter inside bark of 6 inches for
softwoods and 8 inches for hardwoods, or meeting other combinations of size and defect
specified by regional standards.

Seedlings Live trees less than 1.0 inch d.b.h. and at least 1 foot in height.

Select red oaks

A group of species in the genus Quercus that includes cherrybark oak, northern red oak,
and Shumard oak.

Select white oaks

A group of species in the genus Quercus that includes white oak, swamp white oak, bur
oak, swamp chestnut oak, and chinkapin oak.

Softwood

A coniferous tree, usually evergreen, having needles or scale-like leaves.

Sound dead

The net volume in salvable dead trees.

Stand-size class

A classification of forest land based on the size class of all live trees in the area. The
classes include:

Nonstocked
stands

Forest land that is stocked with less than 10 percent of full stocking with all live trees.
Examples are recently cut-over areas or recently reverted agricultural fields.

Seedling-sapling
stands

Forest land that is stocked with at least 10 percent of full stocking with all live trees with half
or more of such stocking in seedlings or saplings or both.

Poletimber stands

Forest land that is stocked with at least 10 percent of full stocking with all live trees with half
or more of such stocking in poletimber or sawtimber trees or both, and in which the
stocking of poletimber exceeds that of sawtimber.

Sawtimber stands

Forest land that is stocked with at least 10 percent of full stocking with all live trees with half
or more of such stocking in poletimber or sawtimber trees or both, and in which the
stocking of sawtimber is at least equal to that of poletimber.

State

An ownership class of public lands owned by States or lands leased by States for more
than 50 years.

Stocking

The degree of occupancy of land by trees, measured by basal area or number of trees by
size and spacing, or both, compared to a stocking standard; that is, the basal area or
number of trees, or both, required to fully utilize the growth potential of the land.

Timberland

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

Tops

The wood of a tree above the merchantable height (or above the point on the stem 4.0
inches diameter outside bark [d.o.b.]). It includes the usable material in the uppermost
stem.

Unreserved forest

Forest land that is not withdrawn from harvest by statute or administrative regulation.
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land Includes forest lands that are not capable of producing in excess of 20 cubic feet per acre
per year of industrial wood in natural stands.

Veneer log A roundwood product from which veneer is sliced or sawn and that usually meets certain
standards of minimum diameter and length and maximum defect.
Weight The weight of wood and bark, oven-dry basis (approximately 12 percent moisture content).

Source: Smith, W. Brad; Miles, Patrick D.; Vissage, John S.; Pugh, Scott A. 2003. Forest Resources of the
United States, 2002. Gen. Tech. Rep. NC-241. St. Paul, MN: USDA-Forest Service, North Central Research

Station. 137 p.
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