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Introduction and Forest Plan Overview 
The Ottawa National Forest (Ottawa) encompasses about one million acres in the western 
end of Michigan’s Upper Peninsula within six counties:  Baraga, Gogebic, Houghton, Iron, 
Marquette and Ontonagon.  The Ottawa land base lies in the transition between the 
northern boreal forests and eastern deciduous forests.  The Ottawa provides a great 
diversity of species, both flora and fauna, and a wide variety of recreation opportunities. 
 

In March 2006, the Ottawa’s Land 
and Resource Management Plan 
(Forest Plan) was approved, 
replacing the 1986 Forest Plan.  The 
Forest Plan provides guidance for all 
resource management activities on 
the Ottawa.  It establishes  forest-
wide multiple use goals; 
implementation objectives, 
standards and guidelines; and 
Management Area (MA) direction, 
including area-specific standards 
and guidelines, desired conditions, 
as well as monitoring and evaluation 
requirements.   
 

To determine the efficacy of a Forest Plan, the National Forest Management Act (NFMA) 
regulations (36 CFR 219) require regularly scheduled monitoring and evaluation.  This report 
is the Ottawa’s annual compilation to satisfy those regulations.  This collection of field 
reviews and database queries gives Forest staff and the interested public a sense of how 
Plan implementation is proceeding, and enables mid-course corrections in implementation. 
 
The Forest Plan provides broad, strategic, landscape-level direction for managing the 
Ottawa.  Through implementation of the Forest Plan, the Ottawa works toward desired 
conditions.  This includes providing a variety of resource uses, recreational opportunities, 
and services to the public, while ensuring protection of soil, water, and cultural resources, 
as well as native and desired non-native animals and plants.  Forest Plan goals and 
objectives are accomplished through project decisions that meet the requirements of the 
National Environmental Policy Act (NEPA) as well as other laws and regulations. 
 
The National Forest Land and Resource Management Planning Regulations permit 
amendments to the Forest Plan that may result in either significant or non-significant 
changes (36 CFR 219.10 (e)(f)).  The Forest Plan has been amended to incorporate the 
development of a Wild and Scenic River Comprehensive River Management Plan for all 
rivers designated through the Michigan Scenic Rivers Act of 1991.  This amendment was 
issued on July 13, 2007.    

 

Figure 1.  Vicinity Map 
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Purpose and Scope of the Report 
The purpose of this Monitoring and Evaluation (M&E) Report is to determine and disclose 
whether resource management activities conducted on the Ottawa are meeting 
management direction and multiple use objectives described in the Forest Plan.  Monitoring 
tasks are scaled to the Forest Plan, program or project.  Monitoring is not performed on 
every single activity, nor is it expected to meet the statistical rigor of formal research.  If 
budget levels limit the Ottawa’s ability to perform all monitoring tasks, then those 
specifically required by law are given highest priority. 
 
The Ottawa is in early stages of implementing the Forest Plan.  Therefore, some types of 
monitoring reported in this document are primarily implementation monitoring.  It is 
important to first ensure that the Ottawa is properly following the objectives, standards and 
guidelines established in the Forest Plan.  Other types of monitoring will play a larger role in 
following years when the effectiveness of Forest Plan implementation will be more 
apparent.  For example, on-the-ground changes to forest type composition, age structure, 
and other attributes within management areas are limited during the early stages of Forest 
Plan implementation.  Changes in these parameters will be reviewed for effectiveness in 
subsequent years. 
 

Previous Monitoring 
Chapter 4 of the Forest Plan provides direction for monitoring and evaluation, which are 
separate activities.  Monitoring is the process of collecting data and information.  Evaluation 
is the analysis and interpretation of the information and data collected.   
 
The 2006 M&E Report was limited in scope because it was a partial year of Forest Plan 
implementation, although monitoring data were collected for the entire year.  A more 
complete report was developed for the 2007 through 2010 M&E Reports.  Few monitoring 
items were evaluated for effectiveness or trends in these 2007-2010 M&E Reports, since 
the number of years of data were insufficient to make comprehensive statements about 
most topics.   
 

Monitoring Program 
The aim of monitoring is to have the ability to respond to changing conditions, to make 
appropriate changes based on new information or technology, and to test the effectiveness 
of the direction in the Forest Plan.  Monitoring determines the effects of different resource 
management activities and the degree to which desired conditions and objectives are being 
achieved through on-the-ground management.  Through this process, the quality of project 
implementation is assessed; addressing physical, biological, social, and cultural elements 
along with any emerging issues.  Ultimately, this process allows for appropriate adjustments 
to the Forest Plan, or the way the Forest Plan is implemented, to address unanticipated 
changes in conditions.  



 

FY 2010 Ottawa NF Monitoring and Evaluation Report   Page 3 

 
The Ottawa developed a Monitoring Guide from the monitoring questions described in 
Chapter 4 of the Forest Plan.  This Guide outlines the monitoring questions or tasks; the 
type of monitoring category; which staff members are responsible for each question; and 
the monitoring methods, protocols and requirements that are used to measure the 
monitoring items.  The Monitoring Guide is available on the Ottawa’s internet site at 
http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5192637.pdf. 
 
Using the Monitoring Guide, the FY 2010 Monitoring Work Plan was developed through an 
interdisciplinary review of the monitoring questions and guidance from Chapter 4 of the 
Forest Plan.  The review included a prioritization of monitoring items using criteria, such as 
requirement by law or regulation, ecological importance, management importance or 
response to a key issue.  From this review, a subset of the entire Monitoring Guide was 
chosen for monitoring work to be completed in 2010; therefore the identification numbers 
for monitoring items shown in Table 1 are not continuous, but they are sequential. 
 

Monitoring Activities for FY 2010 
Table 1 displays the monitoring activities that were completed for FY 2010.  Appendix 1 of 
this document contains a schedule, by year, of all the monitoring items that are scheduled 
for reporting.  Appendix 1 is intended to be a useful guide to determine when a monitoring 
item was last discussed in an M&E Report, and similarly, when a monitoring item is 
scheduled for future reporting. 

Table 1.  Monitoring Items addressed in FY 2010 Monitoring and Evaluation Report  

Monitoring 
Item # Monitoring Question Responsibility 

01 How do actual outputs and services compare to those outputs 
and services projected in the Forest Plan? 

Timber/Silviculture 
Program Manager 

04 
Are insect and disease population levels compatible with 
objectives for restoring or maintaining healthy forest 
conditions? 

Timber/Silviculture 
Program Manager 

05b How effective are forest management practices in managing 
OHV use? 

Recreation Program 
Manager 

05c1 To what extent are road and trail closures effective in 
prohibiting unauthorized motor vehicle use? 

Recreation Program 
Manager 

06 Are harvested lands adequately restocked after 5 years? Timber/Silviculture 
Program Manager 

07a To what extent are timber management activities occurring on 
lands suited for timber production? 

Timber/Silviculture 
Program Manager 

13 
What amount of road routes and recreation trails are 
designated open for OHV riding and provide connections to 
other public trails? 

Recreation Program 
Manager 
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Monitoring 
Item # Monitoring Question Responsibility 

17 
Monitor implementation of the Forest Plan with respect to 
tribal treaty rights applicable on the Ottawa with respect to the 
tribal MOU. 

Tribal Liaison 

21 
To what extent are permanent upland openings being created 
and maintained to move towards the desired condition at the 
Forest, management area and landscape scale? 

Wildlife Biologist 

22 
To what extent are northern hardwoods being managed to 
work toward the desired mix of even-aged and uneven-aged 
stands? 

Timber/Silviculture 
Program Manager 

24 
To what extent are long-lived conifer forest types being 
increased or maintained through regeneration activities to 
meet Forestwide and management area objectives? 

Timber/Silviculture 
Program Manager 

25 
To what extent are short-lived conifer forest types being 
maintained through regeneration activities to meet Forestwide 
and management area objectives? 

Timber/Silviculture 
Program Manager 

30 To what extent is forest management affecting riparian and 
wetland ecosystems? Aquatic Ecologist 

34f 

To what extent is forest management contributing or 
responding to the conservation of species of viability concern 
(such as Regional Forester’s Sensitive Species) and moving 
toward desired habitat conditions for these species? (Turtles) 

Wildlife Biologist 

1Item #44b has been combined with Item 5c due to redundancy between them. 

 

1:  Comparison of Projected and Actual Outputs and Services  
The Forest Plan determined that 488,100 acres of land are suitable for timber production, 
which is about half of the nearly 1 million acres that comprise the Ottawa.  The Forest Plan 
also set the allowable sale quantity (ASQ) of wood products at 14.6 million cubic feet 
(MMCF) per year or 90.1 million board feet (MMBF) per year for the first decade (Forest 
Plan, Appendix E, p. E-1).  The ASQ is the quantity of timber that may be sold from the area 
of suitable land covered by the Forest Plan for a specified time period, usually expressed as 
the average annual allowable sale quantity.  Note that the ASC is a ceiling not a target.  
However, the amount of timber that may be sold in a single year may exceed the average 
annual ASQ as long as the decadal total ASQ is not exceeded each decade.    
 
The volume sold and harvested was obtained from the Timber Cut and Sold Report which is 
developed from information tracked in the Automated Timber Sale Accounting (ATSA) and 
Timber Information Management (TIM) databases.  
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Figure 2.  Loading Red Pine, Ottawa 
Timber Sale 
 
The average volume sold over the last 
four years, 6.2 MMCF (or 38.7 MMBF), 
is about 48% of the average annual 
ASQ.  The volume sold in 2010 (6.5 
MMCF or 39.7 MMBF) is below the 
five year average, but is a slight 
increase over 2009.  The volume of 
timber offered annually is largely 
dependent on the funding from 
Congress.  The Ottawa has not been 
funded at a level necessary to meet 
the ASQ.   

 
The volume and number of acres harvested depend on the number of sales and volume 
under contract, the capability of the operators, volumes per acre, market conditions, and 
operating conditions.  The volume and acres harvested in 2010 increased slightly over 2009 
due mainly to improving market conditions and an increased demand for wood products. 
The five year average volume sold is more than the five year average volume harvested 
which has resulted in an increase of the amount of volume under contract (109 MMBF as of 
9/30/10) since the beginning of the Forest Plan. 
 

Table 2.  FY 2010 Actual Wood Volume Sold by Product Type  

  
Fiscal Year 

  

Volume Sold 
Sawtimber Pulpwood Total 

MMBF MMCF MMBF MMCF MMBF MMCF 
2006* 10.0 1.8 51.6 8.1 61.6 9.9 
2007 4.7 0.8 32.5 5.1 37.2 5.9 
2008 4.8 0.9 34.2 5.3 39.0 6.2 
2009 5.2 1.0 33.6 5.0 38.8 6.0 
2010 5.2 1.0 34.5 5.5 39.7 6.5 
Average 5.0 0.9 33.7 5.2 38.7 6.2 

*The accounting method was changed this year, which resulted in some volume being counted twice.  
Therefore, this information is not included in the Average reported for this table.   
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Table 3.  FY 2010 Actual Volume Harvested by Product Type 

  
Fiscal Year 

  

Volume Harvested 
Sawtimber  Pulpwood Total 

MMBF MMCF MMBF MMCF MMBF MMCF 
2006 4.8 0.9 29.4 4.6 34.2 5.5 
2007 5.7 1.0 29.2 4.2 34.9 5.2 
2008 5.1 0.9 34.0 5.3 39.1 6.3 
2009 4.0 0.7 25.5 4.0 29.5 4.7 
2010 5.4 1.0 28.5 4.5 33.9 5.5 
Average 5.0 0.9 29.3 4.5 34.3 5.4 

 
Data regarding number of acres harvested were obtained from the Forest Activity Tracking 
System (FACTS) database.  In 2010, 3,992 acres were harvested on the Ottawa (Table 4).  
This is 282 acres more than in 2009 and 365 acres less than the five year average.  The five 
year average of acres harvested is about 36% of the acres estimated in the Forest Plan.  Less 
than one percent of the acreage determined suitable for active timber production in the 
Forest Plan was harvested in 2010 on the Ottawa. 

Table 4.  FY 2010 and First Decade Actual Harvest Acres Compared to the Forest Plan’s Estimated 
Average Annual Timber Harvest Practices 

Acres Harvested by Cutting Method 
FY Selection Thinning Shelterwood Clearcutting Totals 
2006 2,284 1,265 11 307 3,867 
2007 3,024 1,318 249 516 5,107 
2008 2,190 1,506 120 1,292 5,108 
2009 1,331 1,219 141 1,019 3,710 
2010 1,328 1,661 86 917 3,992 
Average 2,031 1,394 121 810 4,357 

Forest Plan Average 
Annual Estimate 6,700 3,100 400 1,900 12,100 
% of Forest Plan 
Estimate 30% 45% 30% 43% 36% 

 

4:  Insect and Disease Population Levels  
The Ottawa annually monitors the location and severity of insect and disease population 
levels on the Forest to ensure that these populations are compatible with objectives for 
restoring or maintaining healthy forest conditions.  One of the biggest threats to forest 
health currently is exotic pests.  Additionally, several years of drought have stressed trees, 
thereby making them more susceptible to other, secondary stressors like insects and 
disease outbreaks. 
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Current Infestations 
The Northern Research Station conducts annual aerial pest detection flights over the 
Eastern Region of the U.S. Forest Service to determine the extent of insect and disease 
population levels.  A trained observer views the forest from the air and documents any 
patterns of mortality or defoliation, which are then delineated onto a map.  Attributes, such 
as host, damage agent, symptom, and an estimate of intensity or number of trees affected 
may also be recorded.   The areas are then ground-truthed to ensure that the information is 
reliable.  The Ottawa monitors these areas and takes appropriate control actions if 
necessary.  Figure 3 shows a map of the 2010 flight results.  
 
Approximately 82,300 acres were defoliated on the Ottawa National Forest in 2010 by  
spruce budworm, aspen blotchminer, and gypsy moth.  Table 5 summarizes the results of 
the aerial survey. 

Table 5.  Acres of Insect and Disease Damage Agents in 2010 on the Ottawa NF   
Damage Agent Damage Severity Host Name  Acres 
Spruce Budworm Defoliation High Spruce/Fir 58,800 
Spruce Budworm Defoliation Moderate Spruce/Fir 20,700 
Spruce Budworm Defoliation Low Spruce/Fir     600 
Aspen Blotchminer Defoliation Low Aspen 1,800 
Gypsy Moth Defoliation Moderate Hardwoods 400 

 
Spruce budworm caused defoliation of white spruce and balsam fir on about 80,100 acres 
across the Ottawa in 2010, up substantially from 32,000 acres in 2009.  Defoliation has 
expanded outward from the same areas that were affected in 2009, and most of the 
defoliation is classified as high to moderate in severity.   About two-thirds (approximately 
57,000 acres) of the defoliation occurred within Wild and Scenic River corridors where 
stands are usually denser because there has been less timber management historically.  The 
largest blocks of spruce budworm defoliation occurred on the east end of the Bergland 
Ranger District in the Ridge Vegetation Management Project area, where many of the 
defoliated stands outside of river corridors are already planned for treatments.  Significant 
defoliation also occurred in the eastern two-thirds of the Iron River Ranger District, the 
western half of the Ontonagon Ranger District, and the southern half of the Bessemer 
Ranger District.  Most larger trees can survive a year or two of spruce budworm defoliation 
provided the same areas aren’t repeatedly attacked in following years, and other agents 
don’t also attack the weakened trees.  Because there is some repeat defoliation, some 
mortality is expected.   
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Figure 3.  Map of 2010 Aerial Pest Detection Flight 
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Aspen blotchminer occurred on about 1800 acres on 
the northeast end of the Bergland  Ranger District 
and the northwest end of the Ontonagon Ranger 
District.  Approximately 11,000 acres of aspen 
blotchminer defoliation was also detected just north 
of the Forest boundary between White Pine and 
Rockland.  The aspen blotchminers feed on aspen 
leaves and turn the leaves brown in blotches.  
Usually damage is minimal and the trees recover.   

Figure 4.  Aspen Blotchminer Damage 
 
Gypsy moth, an exotic insect from Asia and Europe, had expanded on the Forest for several 
years to infest approximately 27,000 acres.  It was found mainly on the western end of the 
Ontonagon Ranger District and the eastern end of the Bergland Ranger District.  The 
population declined to undetectable levels from the air in 2009.  Most aspen and red oak 
trees defoliated from the earlier infestation recovered.  Another population is expanding on 
the east end of the Ontonagon Ranger District where about 400 acres of hardwoods 
experienced moderate defoliation in 2010.  Normally, trees can withstand a year or two of 
defoliation, but repeated attacks can weaken or kill the trees.  The gypsy moth population 
will be monitored closely in 2011.  
  
Potential Threats 
 
Emerald Ash Borer 
The emerald ash borer (EAB) is an exotic pest from Asia that has killed millions of ash trees 
in Illinois, Indiana, Iowa, Kentucky, Maryland, Michigan, Minnesota, Missouri, New York, 
Ohio, Pennsylvania, Tennessee, Virginia, Wisconsin, West Virginia, and Ontario and Quebec, 
Canada, since first discovered in Lower Michigan in 2002.  
 
The EAB is commonly spread through the movement of infested firewood.  The State of 
Michigan has a quarantine which restricts the movement of firewood from EAB infested 
areas within the state to uninfested areas.  Because of the EAB infestation near Laurium in 
Houghton County, all of Houghton County (which includes a portion of the Ottawa) has 
been designated as a quarantined area.  The quarantine prohibits the movement of 
firewood within Houghton County to anywhere outside the county.  The movement of ash 
trees, ash logs, and hardwood chips out of Houghton County also has restrictions.  These 
materials can only be moved from October 1 - April 30 (when the beetle isn’t active) and a 
written compliance agreement must be in place with the Michigan Department of 
Agriculture. 
 
Since 2004 a closure order has been in effect on the Ottawa, which restricts the movement 
of firewood from all EAB infested areas.  In efforts to further reduce the chance of EAB 
spread, the Ottawa Forest Supervisor placed an order on October, 2007, to restrict the 
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movement of firewood onto the Ottawa from anywhere outside the Upper Peninsula of 
Michigan (UP). 
 
The Forest Service has cooperative agreements with Michigan Department of Agriculture 
and Michigan Technological University to monitor for EAB in Michigan.  Traps are located 
strategically across the state to attract and capture the insects to determine if they are 
present, so that control measures can be started before populations increase to 
uncontrollable levels.  No EAB have been found on the Ottawa since the surveys began in 
2004. 
 
Crews hung purple paper traps in ash trees across the Ottawa in 2010.  The traps were 
baited with natural oils that contain compounds produced by ash trees when they are 
stressed.   The traps were placed in areas where insect spread would most likely occur, such 
as adjacent to campgrounds, picnic areas, and other recreation sites.  Traps were also 
placed randomly across the Ottawa, mainly along roads.  No EAB were detected in any of 
the traps. 
 
Although the EAB has not yet been found on the Ottawa, most experts believe the beetle 
will eventually become established here, despite all of the monitoring and control efforts in 
place.   
 
Sirex Woodwasp    
This exotic insect from Europe, Asia, and North Africa was first detected in New York in 
2004.  The woodwasp has also been found in northern Pennsylvania, southern Ontario, and  
the Lower Peninsula of Michigan.  The woodwasp larvae kill jack pine, red pine, and Scotch 
pine trees.   
 
Michigan Technological University, in a cooperative agreement with Animal and Plant 
Health Inspection Service (APHIS), the Michigan Department of Agriculture, the Michigan 
Department of Natural Resources, and the Forest Service, has placed funnel traps on the 
Ottawa since 2007 to detect the presence of the sirex woodwasp.  No woodwasps have 
been detected on the Ottawa or anywhere in the Upper Peninsula of Michigan.  
 
Hemlock Woolly Adelgid 
The hemlock woolly adelgid  (HWA) is responsible for extensive mortality and decline of 
hemlock trees in the eastern U.S.  HWA is an exotic pest from Asia that occurs in 15 states in 
the east from Georgia to Maine.  The potential ecological impacts of this exotic pest are 
comparable to that of Dutch elm disease and chestnut blight.  
HWA was confirmed on five sites in Lower Michigan in 2010.  
The pest is believed to have been transported to Michigan 
from infested nursery stock.  Eradication treatments and 
surveys are being done in an attempt to keep the insect from 
spreading to native hemlock stands.  To date no HWA has 
been found on the Ottawa or anywhere in the UP.         Figure 5. Hemlock Wooly Adelgid    
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Drought 
The UP, the northern part of the Lower Peninsula, and northern Wisconsin have all been in 
a drought condition for much of the last five years.  The drought pattern continued in 2010 
for the first half of the year, but above average precipitation beginning in June brought 
precipitation levels to near normal levels for the year.  Drought can kill trees outright, and 
also stress them, making them more susceptible to insect and disease attacks.   
 
Summary 
Current insect and disease levels on the Ottawa are compatible with restoring and 
maintaining healthy forest conditions.  The Ottawa strives to maintain healthy forest 
conditions through the use of silvicultural practices and integrated pest management 
techniques as described in the Forest Plan (p. 2-35).   
 

5b:  Effectiveness of Forest Management Practices in Managing Off-
Highway Vehicle (OHV) Use  
This topic was addressed in the FY 2008 M&E Report (USDA Forest Service, 2009, see pages 
10, 11, and 40).  An issue that has come to light in the intervening years’ monitoring 
pertains to miles of objective maintenance level (OML 2) roads open to OHVs.  OML 2 is 
defined as:   

Assigned to roads operated for use by high clearance vehicles.  Passenger car traffic 
is not a consideration.  Traffic is normally minor, usually consisting of one or a 
combination of administrative, permitted (such as log haul), dispersed recreation, or 
other specialized uses. 

 
As displayed in Table 6, the mileage of OML 2 roads open to OHVs has increased to about 
673 miles, with potentially more miles following road updates.  The 673 miles exceeds the 
threshold as described in the Final Environmental Impact Statement for the Forest Plan 
(pages 3-19 to 3-21).  Road mileage fluctuates continually with road maintenance 
administrative changes, updates resulting from vegetative management project decisions, 
and dates of data entry.  However, monitoring is pointing to an upward trend in OML 2 
miles.  The Forest has begun to develop a strategy to address this increase in open roads. 

Table 6.  Miles of Trails and Roads Open to OHVs, 2006 – 2010 
Motor Vehicle Use Map Data Forest 

Plan 
Ceilings 

2006 2007 2008 2009 2010 

Miles of OML 1 roads (trails) 
open to OHVs 

2300 1,772 1,711 1,702 1,737 1,704 

Miles of OML 2 roads open to 
OHVs 

650 659 638 636 654 673 

Total Miles open to OHVs 2950 2,431 2,349 2,338 2,391 2,377 
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5c:  Effectiveness of Road and Trail Closures in Prohibiting 
Unauthorized Motorized Use  
There are a variety of reasons to close Forest Service roads to passenger vehicles and/or 
OHV traffic, including protecting the road surface from rutting, protecting rare species, 
preventing spread of invasive species, and preventing damage to streams and wetlands.  
The Ottawa uses a variety of closure devices, including earthen berms, large boulders, and 
gates.  Overall, the Ottawa’s closure devices appear to be successful most of the time.  OML 
1 roads are, by definition, closed to passenger vehicle use other than during an active 
timber sale.  Over two-thirds of OML 1 roads on the Ottawa are closed to motorized use by 
ATVs and UTVs after logging operations are completed.  However, if someone is determined 
to access a road on the Ottawa, any closure device can be breached.  On average, 10 to 15 
road closures (0.3 to 0.5 percent of the 3,000 closures on the Forest) are repaired or 
replaced each year due to malicious damage caused by unauthorized motor vehicle use.   
 

 

Figure 6.  Gate Serving as Road Closure Device 
 
It is difficult to say how effective trail and road closures are because the Ottawa does not 
systematically collect data on how many users obey the closures compared to the number 
or percentage of users who violate closures.  There is evidence (tracks around or over 
barriers) of some unauthorized motor vehicle use in many areas across the Ottawa; 
however, this abuse may be from a minority of users.  Increased patrols have been 
performed in areas of known violations, but this effort produced little contact with 
violators.  In some cases, increased patrols and increased signing appear to have reduced 
violations.   
 

6:  Harvested Lands Adequately Restocked After 5 Years  
To ensure compliance with the National Forest Management Act and the Forest Plan, the 
Ottawa regularly monitors after certain types of timber harvests on National Forest System 
lands to determine if the stands have been adequately restocked with regenerating trees.  
The Ottawa performs these stocking surveys to monitor the success of natural and artificial 
regeneration after timber harvests which are expected to result in recruitment of a new age 
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class of commercially valuable tree species.  Stands that are adequately stocked with 
suitable tree species are usually certified by the fifth year after harvest.  Oftentimes 
additional treatments are needed to improve stocking levels.  These treatments are planned 
following the timber harvest, or after the first or third year stocking surveys if these surveys 
indicate a need.  The treatments could include such activities as site preparation to provide 
an adequate seed bed, seeding, or planting.  Harvest, site preparation, stocking survey, and 
regeneration certification information is all stored in the Forest Service Activity Tracking 
System (FACTS) database.  Table 8 below shows 
regeneration and TSI activities by year. 

Figure 7. Site Preparation for Natural  Regeneration 
of Jack Pine (Anchor Chains) 

 
In FY 2005, a total of 4,315 acres received 
regeneration-inducing timber harvests (shelterwood 
cuts, single tree selection cuts, and clearcuts).  To 
determine whether these FY 2005 timber harvest 
stands were adequately stocked after five years (FY 
2010), stocking surveys were performed on all stands that were not already certified.  All 
4,315 acres (100%) of the timber harvest stands were certified as adequately stocked.   
 

7a:  Timber Management Activities vs. Land Suitability   
As noted for Item #1, about 488,100 acres are considered suitable for timber production on 
the Ottawa.  Timber harvest mostly occurs on those acres considered suitable for timber 
production.  Timber harvest occurs on unsuitable lands only to enhance or protect other 
resource values.  Treatments on unsuitable lands are conducted to maintain forest health, 
reduce unnaturally high levels of insect and disease, study different methods to regenerate 
hemlock, enhance Special Interest Area (SIA) values, meet wildlife habitat objectives, 
enhance outstandingly remarkable values in the recreational and scenic segments of wild 
and scenic river corridors, improve other resource values, and salvage dead and dying 
timber. 
 
The majority of timber management activities that occurred on the Ottawa between 2006 
and 2010 were on lands considered suitable for timber production.  Timber was harvested 
on approximately 50 acres of lands classified as unsuitable for timber production.  In 2006, 
approximately 5 acres were harvested on the Kenton Ranger District for a gravel pit 
expansion project.  In 2007 and 2010 as part of the Gaylord Vegetation Management 
Project, a total of 42 acres of red pine plantation were thinned within the Wild and Scenic 
River corridor of the Presque Isle River to improve visual quality.  In 2009, approximately 3 
acres of timber were harvested to construct the new Watersmeet Ranger District office site.  
The total acres harvested by suitability class between 2006 and 2010 are shown in Table 7.   
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Table 7.  Timber Harvest Acres by Timber Suitability Class 

FY Suitable Acres Unsuitable Acres Total Acres 
2006 3,862 5 3,867 
2007 5,090 17 5,107 
2008 5,108 0 5,108 
2009 3,707 3 3,710 
2010 3,967 25 3,992 
Total 21,734 50 21,784 
Annual Average 4,347 10 4,357 

 
All reforestation (artificial and natural regeneration) and timber stand improvement 
(plantation release, precommercial thinning, and pathological pruning) between 2006 and 
2010 occurred on suitable lands.  Appropriated funds for timber management for 
reforestation and timber stand improvement are normally only invested on lands 
considered suitable for timber production.  The total acres of reforestation and timber 
stand improvement between 2006 and 2010 are shown in Table 8. 

Table 8.  Reforestation and Timber Stand Improvement Acres, 2006-2010 

Fiscal 
year 

Artificial 
Regen 

(Planting) 

Natural 
Regen With 

Site Prep 

Natural 
Regen 

Without 
Site Prep 

Release 
Precom-
mercial 

Thinning 

Pathological 
Pruning 

2006 319 613 4,107 375 110 127 
2007 70 937 2,139 450 0 45 
2008 200 1,015 3,845 373 21 64 
2009 150 369 3,299 300 143 0 
2010 96 1,241 2,807 285 0 67 
Total 835 4,175 16,197 1,783 274 303 
Annual 
Average 167 835 3,239 357 55 61 
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13:  Amount of Roads and Trails open to OHVs and Providing 
Connections with other Public Trails    
Under the 1986 Forest Plan, the Ottawa was generally open to OHV use on OML 1 roads 
and OML 2 roads, unless posted closed.  Cross-country OHV use was allowed (that is, travel 
off a designated trail or route).  The 2006 Forest Plan prohibits OHV cross-country use and 
requires that OHV use occur only on roads or trails designated for such use. 
 
The Ottawa’s implementation of the Forest Plan is a multi-staged approach.  The first stage 
was to issue a Forest closure order to prohibit cross-country OHV travel, after publication of 
the Forest Plan in 2006.  The second stage was to develop a Motor Vehicle Use Map 
(MVUM), which displayed road routes/trails available for motorized travel (including OHV 
travel).  The first MVUM was published in April of 2007.  The map displayed the existing 
condition of the Forest Plan.  Roads with resource concerns, such as wet areas or the 
potential for sedimentation to stream channels, were not shown on the MVUM (that is, not 
open for travel).  Table 6 above displays annual changes in miles of OML 1 and OML 2 trails 
and roads designated open to OHVs, based on data used for production of the annual 
MVUM. 
 
Within the Ottawa’s administrative boundary, there are two State designated multi-use 
OHV trails (Iron River to Marenisco, and Sidnaw to Bergland) on old railroad grades.  The 
Forest Plan directs establishment of two north/south connector routes to the existing State 
of Michigan east/west multi-use trails.  These new connectors would provide touring 
opportunities and improve access to essential services and recreational destination points 
for OHV users.  In order to provide connector routes between these two trails, OML 3 (and 
potentially some OML 4 roads) would have to be designated for OHV use.   
 

17:  Tribal Rights and Interests  
The Forest Service shares in the United States’ trust responsibility and treaty obligations to 
work with federally-recognized tribes on a government-to-government basis to protect the 
tribes’ ceded territories on lands administered by the Forest Service.  As such, the policies of 
the Forest Service toward federally recognized tribes are intended to strengthen 
relationships and further tribal sovereignty through fulfilling mandated responsibilities. The 
Ottawa outlined its policies and responsibilities on tribal relations in a 1999 Memorandum 
of Understanding (that is, the MOU regarding tribal – USDA Forest Service relations on 
National Forest System lands within the territories ceded in treaties of 1836, 1837, and 
1842) including tribal consultation on proposed Forest projects and policies. The Forest Plan 
was developed through consultation with the tribes. 
 
Annually in October, Forest Service leadership meets with the MOU tribal signatories to 
discuss MOU implementation, to facilitate on-going communication, and to discuss issues 
arising under the MOU.  The MOU has been in place for over ten years and is running 
smoothly.   Through provisions laid out in the MOU, projects and processes have been put 
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into place without notable instances of complications.  Some activities include notification 
of birch bark gathering opportunities, designation of sugarbushes, implementation of fee 
and length of stay waivers for tribal members staying in campgrounds while exercising 
treaty rights, and implementation of an off-reservation National Forest gathering code.  
Implementation of the Forest Plan has facilitated MOU implementation.  
 

21:  Management of Permanent Upland Openings 
This is the first time monitoring of permanent upland openings has been reported under the 
2006 Forest Plan.  During Plan revision, the Forest acknowledged that it was logistically 
challenging to maintain many scattered small (1-2 acre) openings, and instead directed in a  
guideline to “emphasize creation and maintenance of large openings where they are 
ecologically appropriate, particularly in the more xeric landscapes (management areas 4.1a, 
4.2a).  De-emphasize creation and maintenance of smaller openings (<5 acres) in hardwood 
stands and other moist/mesic landscapes” (Forest Plan, page 2-33).   
 
The total 8,410 acres currently included in the Forest database for mapped upland openings 
represents a slight decline from the last report (2004 M&E Report), which listed about 8,750 
acres.  The largest openings on the Forest include the gas pipelines crossing the southern 
part of the Forest, and a series of openings in the Norwich Plains, east of Bergland, originally 
designed for sharptail grouse management.  Other large openings are found in the Kits 
Creek area (maintained by mowing) and in the Baraga Plains (maintained by prescribed fire 
and mechanical treatment).  Most openings are much smaller, as shown in the graph below. 

Figure 8.  Mapped Permanent Upland Openings by Size Category (acres) 

 
 
The Forest Plan does not include Forest-wide targets for acres or percentages in upland 
openings.  Instead, MAs 1.1a, 2.1, 2.2, 3.1a, 4.1a, 4.2b, 6.1 and 6.2 have specified desired 
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ranges.  Table 9 presents current conditions relative to upland openings for all MAs, 
including the Forest Plan ranges. 

 
 
 
 
 
 
 

Figure 9.  Maintained Upland 
Opening 

 

 

Table 9.  Upland Openings Extent by Management Area 
Management 

Area (MA) 
Management 

Area Acres 
(approx.) 

Current Mapped 
Acres  (approx.) 

of Openings 

Desired Range per 
Forest Plan (% of 
acreage of MA) 

Current Mapped 
Percent of 
Openings 

1.1 62,200 670 1-3 1.1 
2.1 285,900 1,520 1-5 0.5 
2.2 153,700 1,540 0-2 1.0 

3.1a 87,800 1,040 1-3 1.2 
4.1a 138,200 1,280 1-10 0.92 
4.2a 12,900 270 1-5 2.1 
5.1 16,850 6 Not specified 0.04 
5.2 14,500 60 Not specified 0.4 
5.3 18,400 3 Not specified 0.01 
6.1 57,000 130 1-5 0.2 
6.2 52,400 960 1-5 1.8 
7.1 1,100 0 Not specified 0 
8.1 67,000 760 Not specified 1.1 
8.2 2,600 3 Not specified 0.1 
8.3 10,600 7 Not specified 0.06 
9.2 8,900 110 Not specified 1.2 
9.3 3,200 50 Not specified 0.1 

Total 993,250 8,410  0.85 
 
Data review for this monitoring item showed that there are problems with the mapping and 
classifying of openings across the Forest.  In some instances, wetlands or open water are 
erroneously listed as upland openings.  Some openings are not differentiated as wetland vs. 
upland.  Some upland openings are not split out from the adjacent forest stand, and thus do 
not appear in a query of upland openings.  Many mapped upland openings have grown in 
with woody vegetation to the point they no longer function as openings, but rather should 
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be re-classified as forested stands.  These mapping inconsistencies prevent an accurate tally 
of upland openings.       
 

22:  Management of Northern Hardwoods  
This is the first time this monitoring question has been addressed.  The monitoring question 
pertains to direction in the Forest Plan to manage northern hardwoods based on site 
capability, favoring uneven-aged treatments while using even-aged management to 
maintain or increase diversity of tree species and to promote mid-tolerant trees such as 
yellow birch, white ash, green ash, basswood, and northern red oak. 
 
All of the vegetative management project (VMP) decisions under the 2006 Forest Plan have 
specified goals pertaining to hardwoods structure and composition, such as “Develop 
uneven-aged structure in hardwood stands in order to improve growth and quality” (Mud 
Lake VMP).   The Rousseau East and Ridge projects stated “Increase the number of vertical 
canopy layers in northern hardwoods, create better age class distributions, and develop 
future large trees” and “Maintain existing trees and regenerate new areas of under-
represented tree species.”  Thus desired stand structure and composition and site capability 
are considered by the project interdisciplinary teams and incorporated into treatment 
proposals. 
 
Table 10 shows the percentage of even vs. uneven-aged treatments in northern hardwoods 
in the last five years.   

Table 10.  Even vs. Uneven-aged Treatments in Hardwoods from 2006-2010 

Treatment 2006 2007 2008 2009 2010 Average 
Even-Aged 16% 26% 18% 30% 22% 22% 
Uneven-Aged 84% 74% 82% 70% 78% 78% 

 
Following Forest Plan direction, no even-aged treatments have been used for regeneration 
of hardwood stands in semi-primitive areas.  Even-aged regeneration treatments have been 
completed on ecological land type phases (ELTPs) with habitat types which have the 
biological and physical capability to maintain mid-tolerant species.  These ELTPs have broad 
successional pathways, which, with the existing condition of the stands, make them good 
candidates for the selected treatments.  
 
As shown in Table 11, the Forest has averaged about 450 acres of intermediate treatments 
(even-age treatments) in hardwoods annually over the last five years.  Over the same time 
period, the Forest has averaged about 1,110 acres of intermediate treatments in all forest 
types, which is about 36% of the amount estimated in the Forest Plan analysis.  This is the 
same percentage noted for total actual harvest outputs compared to projected harvest 
outputs in the Plan (see monitoring item #1).  Table 11 also shows that the Forest has 
regenerated a very modest acreage of even-aged hardwoods over the last 5 years. 
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Table 11.  Annual Acres of Intermediate and Even-aged Regeneration Harvest in Hardwood Stands 
from 2006-2010 

 Treatment 2006 2007 2008 2009 2010 Average 
Intermediate harvest, acres 449 610 468 464 280 454 
Even-aged regeneration 
harvest, acres 0 160 14 92 82 69 

 

24:  Management of Long-lived Conifers 
This is the first time this monitoring question has been addressed.  The Forest Plan directs a 
modest rate of increase in acreage of long-lived conifers (white pine, red pine, white spruce, 
and hemlock).  The current acreage of long-lived conifer types on the Forest is 89,287.  
During Plan revision this total was estimated as 
89,000 acres (page 3-49 of Forest Plan FEIS).  Thus 
the acreage is being maintained or slightly increased.  
The Forest continues to increase the long-lived 
conifer type with the planting of approximately 150 
acres of blister rust-resistant white pine annually on 
suitable acres (Table 12). 

                      Figure 10.  Planted White Pine Seedling 

 

Table 12.  White Pine Planting by Year from 2006 to 2010 

  2006 2007 2008 2009 2010 Average 
Acres 214 55 200 184 87 148 

 

25:  Management of Short-lived Conifers 
This is the first time this monitoring question has been addressed under the current Forest 
Plan.  The Forest Plan directs that the acreage of short-lived conifers (jack pine, balsam fir, 
and tamarack) be maintained on suitable sites.  (Note that northern white cedar, which is 
considered long-lived, is included in this group since it usually occurs in association with the 
short-lived conifers on the Ottawa.)  The current acreage of short-lived conifer groups on 
the Forest is 160,836.   During Plan revision this total was estimated as 159,000 (page 3-46 
of Forest Plan FEIS).  The Forest has proposed management of a large, 520-acre, block of 
jack pine in the Baraga Plains Restoration Project with activity expected to be started in 
2011 or 2012.  This project will regenerate and maintain this area in jack pine forest types.   
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30:  Effects of Forest Management on Riparian and Wetland Ecosystems 
Monitoring assessed both implementation and effectiveness of best management practices 
(BMPs) employed to reduce risks to water quality, wetlands and riparian areas from timber 
management activities.  BMPs were monitored using the draft national BMP protocols for 
vegetation harvest (March 2009).  This approach requires monitoring within one year of 
timber project completion and following a wet season in order to observe possible 
sediment movement associated with disturbed areas from timber harvest, skid trails, 
temporary roads, and landings.   
  
The protocol components utilized in this monitoring include streamside management zones 
(SMZs), ground-based mechanical harvest, and landings.  The protocol is a two-step process.  
The first step assesses implementation.  A series of questions are answered to determine if 
measures to reduce risk to water quality were considered during project planning, design 
and layout, and if prescribed measures were implemented on the ground.  This assessment 
of implementation is largely qualitative.  It involves review of project documents and 
pertinent operational direction and guides, and comparison of planned (or mandated) 
actions with results implemented on the ground.  The second step of the monitoring 
protocol is an evaluation of practice effectiveness.  This evaluation is conducted at the site 
of the practice, and is based on field review of indicators that affect water quality.  These 
include indicators such as evidence of erosion or sedimentation, damage to aquatic 
features, and evidence of chemical or fuels spills. 
 
The extent of timber management activities varies yearly on each of the Forest’s Ranger 
Districts; therefore, monitoring in any given year may not reflect the entire Forest.  
However, over time, monitoring will be undertaken throughout the entire Ottawa National 
Forest where timber management occurs.  A pool of completed timber sale cutting units 
that had gone through at least one wet period following completion and had aquatic 
features either within or adjacent to the units served as the sample population.  Three 
cutting units were randomly selected from the sample population.  These included units 
from Thirteen Spuds, M-28 Pine East, and Winterfest timber sales (Kenton and Ontonagon 
Districts).  All sites were monitored in the summer of 2009.    

Table 13.  Results of BMP Implementation and Effectiveness Monitoring 
Protocol 

component 
# 

Evalu-
ations 

BMPs 
implemented 
correctly and 

on-site 
objectives 

met 

BMPs not 
implemented/
not correctly 

implemented; 
on site-

objectives met 

BMPs 
implemented 
correctly but 
not effective 

in meeting on-
site objectives 

BMPs not 
implemented/

not 
implemented 

correctly; 
objectives not 

met 

% 
Imple-
men-
ted  

% 
Effec-
tive  

Streamside 
mgmt. zone 

3 1 1 0 1 33 67 

Ground-Based 
Harvest 

3 2 0 0 1 67 67 

Landings 3 3 0 0 0 100 100 
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Effectiveness evaluations are based on objective review of activity areas that are indicators 
of processes of concern.  In most cases, they represent a risk of water quality degradation, 
rather than actual degradation.  Two key indicators relative to risks to water quality are 
evidence of sediment transport to a water body and chemical spill contamination of a water 
body (Table 14).  During monitoring, sediment to a SMZ was found at one unit (33%), and 
sediment to a channel was found at the same unit (33%).  At the remaining two sites, the 
sediment-filtering function of the SMZ is preserved and the SMZ successfully prevented 
sediment from reaching the stream.  The first unit also had some areas where the SMZ was 
correctly implemented and prevented sediment from reaching the stream, despite evidence 
of sheet erosion.  There were no cases in which there was chemical contamination of either 
the SMZ or water body.  

Table 14.  Erosion, Sedimentation and Chemical Spill in SMZ and Water Body 
Evaluations # 

Evaluations 
# With 

Deposition In 
SMZ 

# With 
Sediment In 
Water Body 

# With 
Chemical or 
Fuel Spill in 

SMZ 

# With 
Chemical or 
Fuel Spill in 
Water Body 

Streamside 
Management Zones 

3 1 1 0 0 

Ground-Based 
Mechanical Harvest 

3 1 1 0 0 

Landings 3 0 0 0 0 
Total 9 1 1 0 0 
 
The goal is to achieve 90 percent or better in both implementation and effectiveness.  As 
shown, these goals have not been fully met in the sampled sites.  However, based on 
previous project reviews, Forest-wide implementation and effectiveness is believed to be 
higher than at these documented sample sites.  Through training, improvements can be 
made by implementing SMZs correctly; increasing SMZ width in clearcut units near steep 
slopes leading down to aquatic features; and placing more and larger-sized slash on the 
ground when slopes are harvested or near SMZs to further disrupt overland flow.   
Otherwise, the results of this year’s monitoring efforts indicate that BMPs, when 
implemented correctly, effectively reduced risk to water quality.   
 
Training began in FY2010 to improve implementation of BMPs.  The monitoring results 
show a need for continued training to ensure that BMPs are implemented in a way in which 
they can be effective.  In addition, since this data set is limited in size and scope, there is a 
need for additional monitoring of this item in subsequent years to determine the level of 
BMP implementation and effectiveness on projects Forest-wide.  While scheduled for 
reporting every 1-5 years, due to the concerns found in initial monitoring, this item will be 
included in next year’s M&E report. 
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34f:  Species of Viability Concern:  Wood Turtle 
The wood turtle (Glyptemys [Clemmys] insculpta) is listed as a Regional Forester’s Sensitve 
Species (RFSS) on the Ottawa, a species of special concern in Michigan, and listed as 
threatened in Wisconsin.  In Michigan, wood turtles are protected under a state 
Department of Natural Resources 
Director’s Order, and cannot be taken into 
possession.  Rangewide, wood turtle 
numbers have been declining and the 
species has been extirpated throughout 
much of its historic range.  At this time, 
the western Upper Peninsula is thought to 
be one of the strongholds for this turtle 
due to the free-flowing, undammed rivers, 
intact river floodplains, and general lack of 
human presence.      Fig. 11.  Female Wood Turtle at Nest Beach 
 
The Ottawa’s FY 2007 M&E Report (pages 30-31) addresses life history traits, habitat 
requirements, and Forest Plan direction germane to wood turtles.  This year’s narrative 
focuses on the results of seven years (2004-2010) of monitoring data gathered from 17 
nesting regions distributed across all seven major river systems of the Ottawa.   (A nesting 
region is defined as a cluster of nesting areas along a major stream, which would be used by 
a discrete population of nesting turtles).  This study was undertaken to assess the viability of 
wood turtle populations within each river system. Objectives included:  1) estimating 
population size at each of the 17 nesting regions, 2) documenting survival rates of adult 
females using those nesting regions, and 3) determining recruitment into the sub-
population at each nesting region, as indicated by successful hatching of young turtles.  
Figure 12 shows the number of turtles captured at each of the 17 nesting regions, with a 
total of 445 turtles captured and released.  Note that the methods used are far more 
effective in capturing female turtles than males.   
 
Objective 1:  Population Estimates 
The key metric in our monitoring project is the number of adult females in each nesting 
region.  Adult females are the only demographic group for which there are enough data to 
generate population estimates.  Adult males and juveniles are difficult to find because they 
do not congregate annually like the adult females do (that is, at the spring nesting beaches).  
Over the years, it has become apparent that some monitoring regions do not have a large 
population of turtles, and there likely will never be enough samples from these regions to 
generate population demographics.  On the other hand, a few regions have yielded ample 
data to generate demographic data.  For example, at one nesting region there are 64 adult 
females marked, of which 15 have been re-captured at least once in a subsequent year.  
These data have enabled us to generate a population estimate of about 190 (estimates 
range from 117-360) adult females in that nesting region (Casper 2011).  The estimate has a 
wide variance due to the relatively low proportion of recaptures.  As more turtles are 
recaptured, the variance around the estimate will narrow, leading to a better estimate.  
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Nine of the 17 regions have sufficient data to estimate population metrics.  However, at 
these nine regions the number of recaptures is low, resulting in very wide variances around 
the population estimates.   

  Figure 12.  Number of Turtles Marked by Nesting Region (River System) 

 
 
Objective 2 Adult Survival Rates 
Wood turtle life history is predicated on high adult survival rates; reproductive age is not 
reached until about 13-14 years of age, with turtle lifespans often exceeding 40 years.  
Therefore, adult mortality rates above what the species evolved with can rapidly undermine 
a subpopulation’s viability.  Researchers believe that adult mortality rates are highest where 
nesting beaches lie near roads (turtles get run over by vehicles or collected by passers-by).  
At the nine regions where there are enough captures and recaptures to generate 
population estimates, the adult females’ annual survival rates can also be estimated.  The 
estimate is the probability of any given adult female surviving from one year to the next.  
Annual survival rates for the nine regions ranged from a low of 0.42 to a high of 0.91 
(Casper 2011).  Annual survival rates of less than about 0.75 are of concern, as the adult 
females are probably dying faster than they can replace themselves in the population.  
Based on these estimates, it appears that about half of the nine regions have healthy 
survival rates of adult females.  The survival rates of the other eight regions are unknown 
due to a lack of data. 
 
Objective 3 Recruitment Rates 
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Juvenile wood turtles are very difficult to find in the wild, so not finding them does not 
necessarily mean they are absent.  Juveniles are occasionally found at our more remote 
regions, indicating some sub-populations are successfully recruiting young to some extent.  
A recent graduate student project (Rutherford 2010) completed in conjunction with our 
Forest-wide study monitored the fates of seven wood turtle nests with the following results.  
“A predation rate of 57% on natural nests (N = 7) was calculated for my study area, which is 
low compared to other studies. This result may be attributed to small sample size, the 
absence of human disturbance, or the remoteness of the study area. This study shows that 
stable wood turtle populations can persist where there is little human activity”.  In other 
words, three of seven nests hatched successfully, which is unusually good.  It must be noted 
that this represents only one of the Ottawa nesting regions in only one year, and these 
results should not be extrapolated to imply that there are good hatching rates across the 
Ottawa.  Overall, through the seven years of the study, it seems that a successfully-hatched 
nest is an oddity.  Populations of predators such as raccoons and skunks, which are effective 
at finding turtle nests and eggs, are known to be increasing locally, posing a long-term 
threat to turtle recruitment.    
 
Large flood events that scour the river bars and move bars around are essential to the long-
term recruitment of wood turtles, and such a flood event has not occurred since April 2002.  
There has been a marked increase in vegetation encroaching on the monitoring beaches 
over the course of this study, which impairs turtle nesting.  Vegetation in-growth is to be 
expected over time, however, the ever-growing presence of invasive plant species crowding 
the monitoring beaches (and other depositional features in the river corridors) is alarming.  
Therefore, the Forest plans weed control measures on selected known nesting turtle 
beaches in 2011.  The Forest also intends to continue monitoring wood turtles via our 
citizen-scientists and Forest staff as funding allows. 
 
References 
Casper, Gary.   2011. Report of Ottawa National Forest’s Wood Turtle Monitoring Efforts, 2004-
2010.  20 pages.  Ottawa National Forest, Ironwood, MI. 
 
Rutherford, J.L.   2010.  Factors affecting predation of wood turtle (Glyptemys insculpta) nests in 
Upper Peninsula of Michigan.   Master of Science Thesis, Northern Michigan University, Marquette, 
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Carbon Stocks 
Our nation’s forests play a critical role in the global carbon cycle, given their large capacity 
for carbon uptake and storage, which can help mitigate greenhouse gas emissions.  
Estimating carbon stocks--the amount of carbon stored in a forest at a particular time--is a 
first step in assessing the potential for forests to mitigate greenhouse gas emissions by 
sequestering carbon released from burning fossil fuels into soils and plant matter.  Later 
steps look at the change in carbon stocks over time. If the amount of carbon sequestered in 
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an area of land is increasing, it is offsetting emissions (sink); if the amount of stored carbon 
is decreasing, the land area is contributing to emissions (source).  
 
The Forest Service’s Forest Inventory and Analysis (FIA) Program is the authority for 
estimates of forest carbon stocks in the United States.  The Forest Service has developed 
interactive, web-based tools for investigating carbon stocks in forested landscapes, based 
on FIA.  The tool used is called the Carbon On-line Estimator, or COLE 
(http://www.nrs.fs.fed.us/carbon/tools/).  Note that carbon stock estimates only describe 
the current stocks in forests.  They do not reveal anything about past change or future 
storage.  Also, it cannot be determined from these data whether particular management 
practices are having an effect on carbon storage.   
 
The Forest Service’s climate change scorecard requires national forests to develop carbon 
stock estimates in the next few years.  While this is not a monitoring item in the Ottawa 
Forest Plan, carbon stocks are reported in our FY 2010 Monitoring Report due to public 
interest and an agency desire to increase climate change awareness among employees and 
the public.  
 
Results 
Queries of COLE yield carbon estimates in terms of metric tons/hectare (one hectare is 
about 2.5 acres).  On the Ottawa, total forest carbon (above and below-ground) varies from 
about 112 metric tons/hectare up to almost 700 metric tons/hectare.  Averaged across the 
Forest, COLE estimates there are about 270 metric tons/hectare, or about 120 tons/acre.  
Across the 993,000 acres of national forest system lands of the Ottawa, this amounts to 
about 120,000,000 tons of carbon.  For comparison, in a recently published article, Heath 
and others (2011) estimated the Ottawa’s total forest carbon to range from about 172 
metric tons/hectare to about 446 metric tons/hectare, with an average of about 285 metric 
tons/hectare.  Their estimate is about 5% higher that the estimate that is obtained using 
COLE, and is within the margin of error one would expect given the crudeness of the 
estimation methodologies being employed at this time.  Based on these two estimates, 
currently, the Ottawa’s forests represent a carbon sink:  on an annual basis, more carbon is 
being sequestered (stored in above and below-ground organic matter) than is being 
released, either through decomposition of plant matter or through timber removals.    
 
Total above and below-ground carbon stocks vary widely across the Forest, depending upon 
forest type, soil type, hydrology and age of stands.  About two-thirds of the Forest’s carbon 
is held below-ground, in organic soils, plant roots, and other organic matter within the soil 
profile.  About one-third of the Forest’s carbon is held above ground, with most of it 
contained in live trees.  Other components of above-ground carbon include litter on the 
forest floor, snags and down logs, and live plants other than trees (for example, grasses and 
forbs).  Forest types with the greatest amount of carbon per hectare (or acre) are forested 
wetlands, due to the amount of soil carbon contained in their saturated soils.  Due to 
anaerobic (that is, permanently wet and oxygen-free) soils, decomposition is retarded, 
leading to ever-increasing deposition of organics as peat over the eons.  Highly-productive 

http://www.nrs.fs.fed.us/carbon/tools/�
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upland forest types tend to have the highest above-ground carbon pools, especially as the 
stands age and accrue more standing tree volume. 
 
Young stands increase their volume of wood rapidly, and therefore, sequester carbon at a 
rapid rate.  As stands reach maturity, volume accrual slows, and hence, carbon 
sequestration rates slow.  Eventually, at least in theory, an old growth condition develops, 
where annual growth rates are equal to annual mortality rates, and carbon storage levels 
off until a disturbance event sets back succession, and the process starts anew.  At this 
time, the Ottawa is largely a second-growth landscape, with most stands between 70-90 
years of age, and still accruing stand volume, and therefore, sequestering more carbon 
every year.  This gradual accrual of wood volume and carbon storage is expected to 
continue for many more decades, absent a major disturbance event.  Large-scale wildfires, 
or landscape-level tree mortality, such as could result from emerald ash borer or severe 
drought, could upset the expected accrual of wood volume, and hence, carbon 
sequestration. 
 
References 
Heath, L. S., J. E. Smith, C. W. Woodall, D. L. Azuma, and K. L. Waddell.  2011.  Carbon stocks on 
forestland of the United States, with emphasis on USDA Forest Service ownership. Ecosphere 
2(1):art6 doi:10.1890/ES10-00126.1 See Table 8, pg. 20. Available: 
http://www.fs.fed.us/nrs/pubs/jrnl/2011/nrs_2011_heath_001.pdf  
 
Forest Service Climate Change Scorecard information:   Available:  
http://www.fs.fed.us/climatechange/pdf/performance_scorecard_final.pdf, see Element 9. 
 

Regional Forester’s Sensitive Species (RFSS) List Update 
The Eastern Region is in the process of revising its Regional Forester’s Sensitive Species List, 
with finalization of the list scheduled for May, 2011.  The last major list revision was 
completed in 2000, although some minor updates have occurred every year or two since 
then.  The Ottawa has tentatively added several species to the new list, as well as dropping 
some species.  Most of the proposed additions were previously considered as likely-to-occur 
rare species, which now have been documented on the Forest.  A few of the additions are 
species which have been watched for population changes and now are believed to be at 
increased risk or have other changes warranting their listing.   
 
Species considered for listing are screened using a risk evaluation template that addresses 
abundance, distribution, population trend, habitat integrity, and population vulnerability.  
The risk evaluations inform a decision whether or not to list the species as RFSS.  The 
evaluations are stored at the Eastern Region Office.    
 
Since the Forest Plan was completed in 2006, including periodic list maintenance and the 
current update, changes have been made as shown in Table 15.   
  

http://www.fs.fed.us/nrs/pubs/jrnl/2011/nrs_2011_heath_001.pdf�
http://www.fs.fed.us/climatechange/pdf/performance_scorecard_final.pdf�
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Table 15.  Changes to RFSS List since Forest Plan Revision (2006) 
Group Taxa Added Taxa Dropped Total on 2011 ONF 

Portion of RFSS List  
Mammals 1 bat 0 1 
Birds 1 4 6  
Herptiles 0 0 2 
Fish 0 0 2 
Mollusks 2 snails 0 3 
Insects 1 tiger beetle 

2 butterflies  
2 odonates 

 8 

Vascular Plants 18 7 41 
Lichens 3 1 6 
Bryophytes (mosses 
and liverworts) 

4  0 4 

 

Future Monitoring Needs 
Monitoring needs for 2011 have been outlined in the 2011 Monitoring Workplan (see 
Appendix 1 of this document for a listing of Monitoring Items expected to be addressed in 
the 2011 M&E Report).  As in previous years, the workplan was developed with an 
interdisciplinary review of the monitoring questions in the Forest Plan Monitoring Guide.  
The review included prioritization of monitoring items included in each year’s monitoring 
plan and uses criteria such as requirement by law or regulation, ecological significance, 
management significance or response to a key issue. 

Preparers 
The following Ottawa National Forest employees have contributed to this report.  

Name Title 
Bill Baer Recreation Program Manager 
Brian Bogaczyk Wildlife Biologist 
Susan Davis Resource Specialist 
Joel Enking Resource Information Specialist (GIS) 
Ellen Lesch Aquatic Ecologist 
Christine Paulu Forest Planner  
Mary Rasmussen Tribal Liaison 
Len Scuffham Timber/Silviculture Program Manager 
Gayle Sironen Cartographic Technician (GIS) 
Dave Steffensen Silviculturist 
Susan Trull Acting Forest Planner/Botanist 
Lisa Klaus Supervisory Public Affairs Specialist 

Photo Credits:  B. Bogaczyk, D. Clancy, I. Shackleford, Ottawa NF.
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Appendix 1 – Schedule for Forest Plan Monitoring and Evaluation  
 

Moni-
toring 

Item #1 

Monitoring 
Frequency 

Evaluation 
Frequency 

FY 
Scheduled 

FY Last 
Accomp- 

lished 
(report 
year) 

Monitoring Question 

01 Annually Annually All (2010) All (2009) How do actual outputs and services compare to those outputs and services projected in the 
Forest Plan? 

02 5 years 5 years 2011 n/a How close are actual costs compared to projected costs? 

03 3 to 5 years 3 to 5 years 2012 2009 To what extent do output levels and the mix of sawtimber and pulpwood compare 
to those levels projected? 

04 Annually Annually All (2010) All (2009) Are insect and disease population levels compatible with objectives for restoring or 
maintaining healthy forest conditions? 

05a Annually 1 to 5 years 2014 2009 What are the effects of OHVs on the physical and social environment? 
05b Annually 1 to 5 years 2010 2009 How effective are forest management practices in managing OHV use? 

05c2 Annually 1 to 5 years 2010 2009 To what extent are road and trail closures effective in prohibiting unauthorized motor 
vehicle use? 

06 Annually Annually All (2010) All (2009) Are harvested lands adequately restocked after 5 years? 

07a 5 years 5 years 2010 n/a To what extent are timber management activities occurring on lands suited for timber 
production? 

07b 10 years 10 years 2015 n/a To what extent have conditions or information changed the classification of lands "not 
suited" for timber production to "suitable" for timber production? 

08 Years 5 and 
10 

Years 5 and 
10 2012 n/a To what extent and under what circumstances are clearcuts, and other openings created by 

even-aged management, exceeding 40 acres? 

09 1 to 5 years 1 to 5 years 2013 2008 Are the effects of Forest management, including prescriptions, resulting in significant 
changes to productivity of the land? 

10a Annually 1 to 5 years 2012 2009 To what extent are forest management activities providing habitat for MIS (EPT). 
10b Annually 1 to 5 years 2012 2009 To what extent are forest management activities providing habitat for MIS (ruffed grouse). 

10c Annually 1 to 5 years 2012 2009 To what extent are forest management activities providing habitat for MIS (American 
marten). 

10d Annually 1 to 5 years 2012 2009 To what extent are forest management activities providing habitat for MIS (cutleaf 
toothwort). 

11 5 years 5 years 2012 2007 To what extent does the Forest emphasize agency, tribal and public involvement and 
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Moni-
toring 

Item #1 

Monitoring 
Frequency 

Evaluation 
Frequency 

FY 
Scheduled 

FY Last 
Accomp- 

lished 
(report 
year) 

Monitoring Question 

intergovernmental coordination with federal, state, county governments and agencies? 

12a Annually 1 to 5 years 2012 2009 To what extent is Forest management contributing or responding to non-native invasive 
plant species? 

12b Annually 1 to 5 years 2012 2009 To what extent is Forest management contributing or responding to non-native invasive 
animal species? 

13 1 to 5 years 1 to 5 years 2010 2009 What amount of road routes and recreation trails are designated open for OHV riding and 
provide connections to other public trails? 

14 1 to 5 years 1 to 5 years 2011 2009 
To what extent is the Forest providing a range of motorized and nonmotorized recreation 
opportunities that incorporate diverse public interests yet achieve applicable management 
area objectives and desired conditions? 

15 1 to 5 years 1 to 5 years 2011 2009 To what extent are Forest management activities in semi-primitive nonmotorized 
management areas in alignment with the Recreation Opportunity Spectrum Objectives? 

16 5 years 5 years 2012 2007 To what extent is Forest management contributing to the preservation, evaluation of, and 
education for heritage resources? 

17 Annually Annually All (2010) All (2009) Monitor implementation of the Forest Plan with respect to tribal treaty rights applicable on 
the Ottawa with respect to the tribal MOU. 

18 1 to 5 years 1 to 5 years 2011 2007 To what extent is wilderness management contributing to improvement or preservation of 
wilderness character and values? 

19 5 years 5 years 2012 2007 
To what extent are forest management activities restoring vegetation composition and 
spatial landscape patterns and moving toward desired conditions at the Forest, 
management area and other appropriate landscape scales? 

20 5 years 5 years  2011 2006 To what extent are existing and potential old growth forest conditions being classified 
consistent with management area objectives? 

21 5 years 5 years 2010 n/a To what extent are permanent upland openings being created and maintained to move 
towards the desired condition at the Forest, management area and landscape scale? 

22 5 years 5 years 2010 n/a To what extent are northern hardwoods being managed to work toward the desired mix of 
even-aged and uneven-aged stands? 

23 5 years 5 years 2011 2006 To what extent are aspen forest type acres being maintained through regeneration activities 
to meet Forestwide and management area objectives? 

24 5 years 5 years 2010 n/a To what extent are long-lived conifer forest types being increased or maintained through 
regeneration activities to meet Forestwide and management area objectives? 
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Moni-
toring 

Item #1 

Monitoring 
Frequency 

Evaluation 
Frequency 

FY 
Scheduled 

FY Last 
Accomp- 

lished 
(report 
year) 

Monitoring Question 

25 5 years 5 years 2010 n/a To what extent are short-lived conifer forest types being maintained through regeneration 
activities to meet Forestwide and management area objectives? 

26 5 years 5 years 2011 n/a To what extent is natural regeneration favored over artificial reforestation to meet 
Forestwide and management area objectives? 

27 1 to 5 years 1 to 5 years 2011 n/a 
To what extent is forest management maintaining or restoring conditions that result from or 
emulate natural ecological patterns and processes such as fire, wind, flooding, and insect 
and disease outbreaks? 

28 1 to 5 years 1 to 5 years 2011 n/a To what extent is forest management utilizing the Ecological Classification System and its 
components to implement ecosystem based management? 

29 1 to 5 years 1 to 5 years 2011 2007 To what extent is forest management affecting soil quality? 

30 1 to 5 years 1 to 5 years 2010 n/a To what extent is forest management affecting riparian and wetland ecosystems? *Report 
again in FY 11 due to findings in FY10 Report. 

31a 1 to 5 years 1 to 5 years 2012 n/a 
To what extent has management maintained or restored the diversity and abundance of 
native aquatic flora in streams and lakes in a manner consistent with the capability of the 
water body? 

31b 1 to 5 years 1 to 5 years 2012 2009 
To what extent has management maintained or restored the diversity and abundance of 
native aquatic fauna in streams and lakes in a manner consistent with the capability of the 
water body? 

32 1 to 5 years 1 to 5 years 2011 n/a To what extent are the key terrestrial habitat components (e.g., soft mast, hard mast, snags, 
down woody material, low dense conifer regeneration) being provided? 

33a 5 years 1 to 5 years 2011 n/a To what extent is forest management providing ecological conditions to maintain viable 
populations of native and desired non-native species? (Botany) 

33b Annually 1-5 years 2011 2007 To what extent is forest management providing ecological conditions to maintain viable 
populations of native and desired non-native species? (Breeding Bird Census) 

33c Annually 1-5 years 2011 2007 To what extent is forest management providing ecological conditions to maintain viable 
populations of native and desired non-native species? (Frogs) 

33d 5 years 5 years 2011 n/a To what extent is forest management providing ecological conditions to maintain viable 
populations of native and desired non-native species? (Bobcat) 

34a 1 to 5 years 1 to 5 years 2012 2008 
To what extent is forest management contributing or responding to the conservation of 
species of viability concern (such as Regional Forester’s Sensitive Species) and moving 
toward desired habitat conditions for these species? (Botany) 
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Moni-
toring 

Item #1 

Monitoring 
Frequency 

Evaluation 
Frequency 

FY 
Scheduled 

FY Last 
Accomp- 

lished 
(report 
year) 

Monitoring Question 

34b 5 years 5 years 2011 n/a 

To what extent is forest management contributing or responding to the conservation of 
species of viability concern (such as Regional Forester’s Sensitive Species) and moving 
toward desired habitat conditions for these species? (black-backed woodpecker/spruce 
grouse) 

34c Annually 5 years 2012 2007 
To what extent is forest management contributing or responding to the conservation of 
species of viability concern (such as Regional Forester’s Sensitive Species) and moving 
toward desired habitat conditions for these species? (black-throated blue warbler) 

34d Annually 1-5 years 2011 2009 
To what extent is forest management contributing or responding to the conservation of 
species of viability concern (such as Regional Forester’s Sensitive Species) and moving 
toward desired habitat conditions for these species? (common loon) 

34e Annually 1-5 years 2012 2009 
To what extent is forest management contributing or responding to the conservation of 
species of viability concern (such as Regional Forester’s Sensitive Species) and moving 
toward desired habitat conditions for these species? (Raptors) 

34f Annually 1-5 years 2010 2007 
To what extent is forest management contributing or responding to the conservation of 
species of viability concern (such as Regional Forester’s Sensitive Species) and moving 
toward desired habitat conditions for these species? (Turtles) 

34g Annually 1-5 years 2012 2007 
To what extent is forest management contributing or responding to the conservation of 
species of viability concern (such as Regional Forester’s Sensitive Species) and moving 
toward desired habitat conditions for these species? (Osprey) 

35 1 to 5 years 1 to 5 years 2011 2009 
To what extent is forest management contributing to the conservation of threatened and 
endangered species and moving toward desired habitat conditions and populations trends 
for these species? 

36 1 to 5 years 1 to 5 years 2011 2008 To what extent is forest management affecting the density of open roads within the Remote 
Habitat Area, and moving toward the Forest density objective of < 1.0 miles/square mile? 

37 1 to 5 years 1 to 5 years 2011 2008 To what extent is forest management contributing to the development and maintenance of 
foraging and denning habitat, and connectivity of habitats for Canada lynx? 

38 1 to 5 years 1 to 5 years 2012 2008 To what extent are OHVs producing impacts to wildlife or wildlife habitats? 

39 1 to 5 years 1 to 5 years 2011 2008 To what extent is the Forest providing minerals and mineral materials to help support 
economic growth? 

40 1 to 5 years 1 to 5 years 2011 2008 To what extent has land ownership adjustment facilitated forest management activities? 
41 1 to 5 years 1 to 5 years 2012 2009 To what extent is forest management meeting hazardous fuels objectives? 
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Moni-
toring 

Item #1 

Monitoring 
Frequency 

Evaluation 
Frequency 

FY 
Scheduled 

FY Last 
Accomp- 

lished 
(report 
year) 

Monitoring Question 

42 1 to 5 years 1 to 5 years 2012 2009 To what extent is wildland fire (natural and prescribed) used to maintain or mimic natural 
processes, and/or restore natural processes and functions to ecosystems? 

43 1 to 5 years 1 to 5 years 2012 2008 How have fire suppression tactics been implemented on the Forest relative to the threat 
posed to human life, property, or threatened resources? 

44a 1 to 5 years 1 to 5 years 2011 2009 To what extent are unneeded roads being decommissioned? 
44b     Question #44b has been combined with Question 5c. 

 

1The information in this table was taken from both Chapter 4 of the Forest Plan and the Monitoring Guide. 
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The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 
activities on the basis of race, color, national origin, age, disability, and where applicable, 
sex, marital status, familial status, parental status, religion, sexual orientation, genetic 
information, political beliefs, reprisal, or because all or part of an individual's income is 
derived from any public assistance program. (Not all prohibited bases apply to all 
programs.) Persons with disabilities who require alternative means for communication of 
program information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET 
Center at (202) 720-2600 (voice and TDD). 
 
To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326 
W. Whitten Building, 1400 Independence Avenue, SW, Washington, DC 20250-9410 or call 
(202) 720-5964 (voice and TDD). USDA is an equal opportunity provider and employer. 
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