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I. Introduction 

 

a. Pine River State Forest 

 

The Ossipee Pine Barrens is a large expanse of outwash sediments that extend from southern Ossipee 

north into Madison along what are now the Pine, Bearcamp, Ossipee, and West Branch River drainages.  

Pine River State Forest is the largest single holding dominated by uplands in public ownership on this 

sand plain (See Map 1 and 2). 

 

The sand plain encompasses two National Fire Plan locales at risk (Ossipee and Tamworth), and New 

Hampshire’s Division of Forests & Lands identified the area as a high risk Wildland Urban Interface 

(WUI).  Historically, the area burned every 25 to 50 years or more (Sperduto 2000).  However, 

suppression eliminated fires, except for a 1947 event that burned several hundred acres.  Leaf litter, dead 

branches, live vegetation with volatile and flammable oils (blueberry and other heath shrubs (Vaccinium 

sp.), and other fuels have accumulated to hazardous levels, significantly increasing the risk of a 

catastrophic fire.  Roughly 10 miles to north, on the opposite side of Ossipee Lake, The Nature 

Conservancy (TNC) initiated a fire management program on the Ossipee Pine Barrens Preserve in 2007 to 

reduce fuels and restore and maintain the unique pitch pine sandplain ecosystem. 

 

The project area is ecologically significant.  The Ossipee Pine Barrens is characterized by a globally rare 

pitch pine sand plain system found only in the northeastern United States and includes New Hampshire’s 

last viable occurrences of pitch pine - scrub oak woodlands.  Pine River State Forest supports rare plant 

and animal species and several exemplary natural communities. 

 

Rare and/or declining wildlife species associated with the Ossipee Pine Barrens include nearly 20 state-

listed Lepidoptera, several of which are considered globally rare, and a number of early successional and 

shrubland nesting birds. The early successional and shrubland nesting birds have all experienced 

significant populations declines throughout the Northeast. Because of the value of Pine River State Forest 

for providing habitat for these and many other wildlife species, nearly the entire site has been ranked as 

Tier 1 Highest Ranked Habitat in NH in the State’s Wildlife Action Plan (NHFG, 2010). In addition, 

much of the Ossipee Pine Barrens is included in an Important Bird Area delineated by NH Audubon.      

 

The New Hampshire Native Plant Protection Act (RSA 217-A) defines an “exemplary natural 

community” as a viable occurrence of a rare type or a high quality example of a more common type as 

designated by NHB based on community size, ecological condition, and landscape context.  The 

ecological integrity of the pitch pine sand plain system and associated natural communities has 

diminished in large part due to fire suppression and the subsequent increase of fire intolerant plant 

species. 

 

Howard (2003) researched factors affecting plant community composition and dynamics in the Ossipee 

Pine Barren.  Over a hundred year period from 1952 to 2052, Howard’s findings predicted a dramatic loss 

of pitch pine - scrub oak woodland in the barrens, assuming continued fire suppression (Table 1).  This 

community is being replaced by mixed pine - red oak woodland and one dominated by less tolerant red 



 

 7 

maple and other hardwoods.  Howard’s model projected the entire pine barren will be lost over the next 

100 years with continued fire suppression and no other management. 

 

 Community Cover by Period 

Community Type 1952 2002 2052 

Pitch pine - scrub oak woodland 63% 42% 12% 

Mixed pine - red oak woodland 37% 58% 37% 

Red maple - hardwood association 0% 0% 51% 

Table 1. Past, Present, and projected cover of communities in the Ossipee Pine Barrens 

 

In 2010 and 2011, a Natural Heritage Bureau ecologist surveyed Pine River State Forest for 21 days 

collecting data at over 300 observation points that often included: 

 

 Natural community system type (Sperduto 2011). 

 Natural community type (Sperduto and Nichols 2011). 

 Identification of all native and non-native plant species. 

 Percent coverage estimates in each stratum for all plant species. 

 Detailed fuel data.  

 Three photographs depicting the canopy, shrub stratum, and ground litter. 

 Additional notes including litter and duff depth and composition, description of mineral soil and 

other physical site characteristics, indications of human disturbance, size of the community, and 

evidence of wildlife. 

 

In addition to data collected in 2010 and 2011, data collected by Natural Heritage Bureau ecologists in 

1999 during eight field days were also utilized to classify, delineate, and evaluate the condition of natural 

communities at Pine River State Forest and to help inform the development of this fire and ecological 

management plan. 

 

b. Hazardous Fuel Reduction 

 

As noted above, the vast majority of the Pine River State Forest and the surrounding area have not been 

subject to fire since 1947. While forest management through timber harvesting, and a limited amount of 

prescribed burning in the late 1990s and early 2000s, have resulted in some fuel reduction, fuel loads 

across much of the Forest have accumulated over the last 50+ years. Until recently, when targeted fuel 

reduction activities were undertaken, hazardous fuel conditions on the Forest consisted of: 1. Limited fuel 

breaks within the Forest resulting in inadequate options for safely and effectively suppressing rapidly 

moving wildfires; 2. Dense mixed pine stands with high crown bulk density (CBD) where canopy fires 

could be sustained; 3. Pockets of dense, open grown tall shrubs (dominated by Quercus illicifolia) that 

can burn with very high intensities during the dormant season; and 4. Fuel accumulations in proximity to 

the Wildland Urban Interface (WUI), best characterized at this site as residential areas abutting the Forest.  
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Map 1. Extent of Dry Pine Forests in the Larger Ossipee Pine Barrens 
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Map 2. Pine River State Forest and Special Management Areas 
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While some of the hazardous fuel scenarios listed above are still present on the Forest, and further 

management to abate these conditions will be outlined in this plan, significant progress on fuel reduction 

has been made since 2011. In particular, the Division of Forest & Lands has reduced CBD via timber 

harvesting in a variety of strategic locations across the Forest. This has included segments of public roads, 

including Duncan Lake Road, Hutchens Pond Road, Clough Road, Wilkinson Swamp Road, and Molly 

Philbrick Road. In some areas houses along these roads abut or are in close proximity to the Forest. In 

addition, a variety of internal woods roads and trails have been improved through thinning and widening 

to enhance operational flexibility for fire suppression and prescribed burning. A solid infrastructure now 

exists on the Forest to facilitate future fire management decisions and actions. 

 

Moving forward, a management program using a combination of timber harvesting, mastication of dense 

shrub fuels, and prescribed burning will be used to reduce fuels while simultaneously restoring and 

maintaining the unique pitch pine sand plain system. 

 

Hazardous fuel reduction at the Pine River State Forest is a continuation of hazard mitigation and WUI 

management being carried out elsewhere in the Ossipee Pine Barrens, in particular in and around The 

Nature Conservancy’s Ossipee Pine Barrens Preserve. Adjacent to the Ossipee Pine Barrens Preserve, 

there is currently one certified Firewise Community (Chocorua Beach & Ski in Tamworth), the planning 

and implementation of which was led by Division of Forest & Lands staff.  Both TNC and Division of 

Forest & Lands staff have also undertaken significant outreach and education in the local communities of 

the Ossipee Pine Barrens regarding the fuel reduction and fire management activities being undertaken, as 

well as methods for protecting private property and homes from wildfires. As noted above, TNC has been 

implementing mechanical fuel reduction and prescribed burns on its Ossipee Pine Barrens Preserve and 

some partner lands since 2005. Finally, it should also be noted that New Hampshire is developing a 

Community Wildfire Protection Plan using other State Fire Assistance funds.    

 

c. Landscape Process 

 

The dominant feature of Pine River State Forest is its extensive pine forests on dry, sand plain sediments.  

Pine River State Forest supports an exemplary and globally rare pitch pine sand plain system dominated 

by three native pine species: pitch pine, white pine, and red pine.  This combination is regionally 

uncommon to rare, and all three pines have probably been present on site since the pre-settlement period.  

Logging and the frequency and intensity of fires have been the major historical forces shaping the forests 

that we see today.  More frequent fires on the west side of Pine River in the 19
th
 to mid-20

th
 centuries has 

led to a greater abundance of pitch pine and scrub oak (Sperduto 2000).  Logging and the absence of fire 

since 1947 has opened the canopy more and allowed an abundance of white pine and pioneer hardwoods 

to become established in many areas.  In contrast, fires have been absent through much of the twentieth 

century on the east side of the river.  Selective harvesting of large white pine in many areas, and the 

thinning out of pitch and red pines has led to a greater prominence of moderately young white pine, with 

some pitch pine, red pine, and older remnant white pine mixed in. 

 

The following indirect evidence supports the premise that all three species of pine were present at the 

time of settlement in some abundance.  First, we know that pitch pine barrens apparently occupied large 

areas of the pre-settlement landscape outside, but near, Pine River State Forest (Rusts 1797).  This 



 

 11 

indicates that a sufficiently frequent fire regime was present in at least part of the landscape to maintain 

extensive pitch pine communities.  It also refutes the idea that the pure pitch pine communities present 

today are just historical anomalies relating to frequent railroad and logging fires. 

 

Second, Pine River State Forest is near the southeastern limit of the extensive sand plains of the Ossipee 

region.  As such, it has probably been protected to some extent from fire simply because it has been in a 

marginal position with respect to the central area of the sand plain that has burned most extensively and 

frequently.  In addition, much of Pine River State Forest is bounded by Pine River on the west, Wilkinson 

Brook on the north, and the uplands of Pocket Mountain to the south, effectively isolating it from all but 

major fires that originate from beyond these barriers.  Although more sand plain lies to the east of the 

State Forest, fires that burn from east to west are very unlikely given the prevailing wind patterns of the 

region. 

 

Third, the climate of the region is considerably cooler and moister than that of other pitch pine barrens in 

the northeastern United States.  The Ossipee Pine Barrens are near the climatic northern limit of pitch 

pine.  These factors may tend to favor a mix of native pines for several reasons.  White pine probably has 

a competitive advantage over pitch pine in the absence of fire near the climatic tolerance limit of pitch 

pine.  In addition, the more northern climate may tend to produce longer average fire return intervals than 

the comparatively hotter, drier, and longer growing seasons to the south.  The average major fire return 

interval may be on the order of 100–200 years, compared to a return interval of less than 50–100 years 

farther south.  Red pine is a boreal climate species well adapted to longer fire return intervals (>100 

years), and is generally not abundant in native settings farther south.  It is, however, found in abundance 

nearby on rocky ridges in the White Mountains and to some extent in the Belknap Mountains and other 

areas of east-central NH.  Pine River State Forest is located in what is essentially one of the only zones of 

overlap among the ranges of pitch pine, white pine, and red pine, where all three species have abundant 

native seed sources. 

 

The abundance of local seed sources and longer fire return intervals associated with the northern climate 

and relatively isolated landscape setting are consistent with a pre-settlement forest dominated by the three 

native pines.  The post-settlement vegetation history is also consistent with this premise, although logging 

and an altered fire regime have modified the distribution and relative abundance of the three pines.  The 

pine plains on Pine River State Forest appear to represent a natural and regionally rare “northern three-

pine sand plain” ecosystem that, on a broader sand plain landscape scale, consists of patches dominated 

by pitch pine, white pine, and red pine singularly and in various combinations. 

 

d. Exemplary Natural Communities and Rare Species 

 

The exemplary and globally rare pitch pine sand plain system on Pine River State Forest supports two 

exemplary upland natural communities.  The mixed pine - red oak woodland is widespread, covering over 

1000 acres in the State Forest.  Pitch pine - scrub oak woodland, a globally rare (G2) community type, 

amounts to over 250 acres near the property’s southwest corner (includes significant acreage of stands 

transitional to mixed pine - red oak woodland). 
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The alluvial terraces along the Pine River corridor support an exemplary hemlock - cinnamon fern forest.  

Sphagnum wulfianum, an uncommon to rare peat moss in the state, also occurs in this riparian corridor.  

Other exemplary wetlands on Pine River State Forest include three black spruce swamps east of Pine 

River and kettle hole bogs at Lost Ponds.  Both wetland types are associated with closed basins and have 

developed significant peat layers.  The Lost Ponds kettle hole bogs are some of the best of their kind in 

the state.  An exemplary winterberry - cinnamon fern wooded fen supporting the state threatened peat 

moss Sphagnum riparium occurs just east of the hemlock - cinnamon fern forest. 

 

Other rare plant species located on Pine River State Forest include the state threatened small whorled 

pogonia (Isotria medeoloides).  This is the rarest orchid in northeastern North America and is federally-

listed as threatened.  The state endangered tall cottonsedge (Eriophorum angustifolium) occurs in the 

kettle hole bogs at Lost Ponds.  This occurrence is one of only a few populations known in the state, all in 

the Ossipee region. 

 

Rare state-listed Lepidoptera known to occur on Pine River State Forest are the false pine looper (Nepytia 

pellucidaria), barrens xylotype (Xylotype capax), and the globally rare noctuid moth (Zale lunifera).  A 

rare dragonfly, brook snaketail (Ophiogomphus asperses), has also been documented on the property.   

 

Within the larger Ossipee Pine Barrens, there are a variety of other rare and/or declining Lepidoptera and 

bird species that are known to occur. Habitat for many of these species exists at the Pine River State 

Forest, and these species will likely be documented at the site with additional survey work (see Table 2 

below). 

 

Table 2. State Listed Lepidoptera that occur in the Ossipee Pine Barrens. Sources: The 

Nature Conservancy (2013), New Hampshire Natural Heritage Bureau (2013) 

 Scientific Name Common Name Rank 

Last Observed (Collector 

in Parenthesis) 

Apantesis carlotta Charlotte’s Tiger Moth G5 SU 2002 (J. Kart) 

Erynnis brizo brizo Sleepy Duskywing G5T5 S2 1985 (D. Schweitzer) 

Eumacaria madopata 

(formerly E. latiferrugata) 

A Geometrid Moth G4 S2S4 1985 (D. Schweitzer) 

Glena cognataria Blueberry Gray G4 S3? 2002 (J. Kart) 

Grammia speciosa  Bog Tiger Moth G5 SU 2002 (J. Kart) 

Lithophane lepida lepida Pine Pinion Moth G4T1T3 S1S2 2003 (J. Lougee) 

Lithophane thaxteri Thaxter’s Pinion Moth G4 SU 2003 (J. Lougee) 

Lycia rachelae Twilight Moth G4G5 S2 2003 (J. Lougee) 

Nepytia pellucidaria False Pine Looper GU S1 2012 (C. Brown) 

Satyrium edwardsii Edwards’ Hairstreak G4 S3 2012 (J. Lougee) 

Speranza exonerata 

(formerly Itame sp. 1 nr. 

Inextricata) 

Pine Barrens Itame G3G4 S1S2 2002 (J. Kart) 

Sympistis dentata (formerly 

Apharetra dentata) 

Blueberry Grey G4 S2 2012 (C. Brown) 

Xestia elimata Southern Variable Dart 

Moth 

G5 S3S4 2012 (C. Brown) 

Xylena thoracica Pinion Moth G4 S2 2003 (J. Lougee) 

Xylotype capax Barrens Xylotype G4 S2 1985 (D. Schweitzer) 

Zale lunifera (formerly Zale 

sp. 1 nr. Lunifera) 

Pine Barrens Zale G3G4 S1 2012 (C. Brown) 
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Table 2. State Listed Lepidoptera that occur in the Ossipee Pine Barrens. Sources: The 

Nature Conservancy (2013), New Hampshire Natural Heritage Bureau (2013) 

 Scientific Name Common Name Rank 

Last Observed (Collector 

in Parenthesis) 

Zale oblique Oblique Zale G5 S2 2012 (C. Brown) 

Zale submediana Noctuid Moth G4 S3 2003 (J. Lougee) 

Zanclognatha martha Pine Barrens 

Zanclognatha 

G4 S1 2012 (C. Brown) 

 
 

Table 3. Early Successional Shrubland Bird Species that occur in the Ossipee Pine Barrens. 

Sources: The Nature Conservancy (2013), The State of NH Birds Report (2010), NH Animal 

Tracking List (2013), NatureServe (2013) 
Scientific Name Common Name Rank NH Status NH Trend 

Chordeiles minor Common Nighthawk G5S1B Endangered Declining 

Pooecetes gramineus Vesper Sparrow G5S2S3B Special Concern Declining 

Antrostomus vociferus Whippoorwill G5S3B  Declining 

Pipilo erythrophthalmus Eastern Towhee G5S4B  Declining (-9.8%) 

Setophaga discolor Prairie Warbler G5S4B  No data 

Toxostoma rufum Brown Thrasher G5S3  Declining (-15.5%) 

Spizella pusilla Field Sparrow G5S3  Declining (-7.1%) 

Setophaga pensylvanica Chestnut-sided Warbler G5S5B  Declining (-3.1%) 

Scolopax minor American Woodcock G5S4B  Declining 

Contopus cooperi Olive-sided Flycatcher G4S3B  Declining (-11.4%) 

Coccyzus erythropthalmus Black-billed Cuckoo G5S4B  Declining (-7.3%) 

 

e. Purpose of this Management Plan 

 

The purpose of the Pine River State Forest fire management plan is to identify areas within Pine River 

which will be managed with a combination of prescribed fire, timber harvesting, and mowing to restore 

significant areas of pitch pine - sandplain natural communities.  Management goals and objectives, and 

the actions that will be implemented within portions of Pine River State Forest over the next five to ten 

years are discussed.  The purpose of this plan is to serve as a guiding document for the Forest 

Management and Natural Heritage Bureaus within the Division of Forests and Lands. The plan is meant 

to be a working document that is modified as more knowledge and research is discovered. Key aspects of 

an ecological and fire management approach at Pine River are to: 

 

 Maintain the pitch pine sandplain natural communities that occur on the Forest  

 Enhance habitat for rare and state-listed Lepidoptera, early successional and shrubland nesting 

birds, and other wildlife species for which critical habitat is present on the Forest 

 Manage fuels to reduce the potential for wildfire that may threaten life and property  

 

Management actions will include mechanical treatments to reduce fuels and improve habitat, and 

prescribed burns to maintain the pitch pine sandplain natural communities.  Mechanical fuel reduction 

and treatments will include mowing of dense tall scrub oak and other trees and shrubs, and timber 

harvests to reduce canopy cover in selected areas to promote the recruitment and retention of plant species 

associated with the rare pitch pine sandplain types. Prescribed burning will be used to reduce residual 
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fuels from mechanical treatments, to maintain the unique natural communities and habitats, and to reduce 

fuels.  This plan provides for an adaptive management approach to balance the ecological needs of the 

unique natural communities and associated wildlife species with the need to reduce fuels.  Monitoring, 

documenting methods, and reviewing results will direct future management.   

 

The Division of Forests and Lands will work with partner organizations to reduce hazardous fuels and 

apply prescribed fire to maintain natural communities and rare species populations in at least the six 

Special Management Areas (SMA’s).  Over the next five years, approximately 254 acres will be treated 

using mechanical fuel reduction methods and prescribed burning (Map 2).  More areas may be treated 

depending on resources and the results of treatment of this first set of management units.  The Division of 

Forests and Lands will also work with partner organizations and landowners to reduce fuels within 

wildland urban interface areas. 

 

II. Goals and Objectives 

 

a. Management Targets 

 

Fire and ecological management at the Pine River State Forest will be directed at restoring and 

maintaining the unique pitch pine sand plain system, including the two exemplary natural communities 

noted above and their associated rare species populations. Restoration and management of this system 

using a combination of mechanical treatments and prescribed fire will result in reduced fuels loads across 

the Forest, decreasing the risk of difficult to control wildfires. Additionally, prescribed fire will also 

support the recruitment and retention of commercially valuable oak species 

 

Pine River State Forest presents a unique opportunity to protect and restore an ecologically functional 

example of a globally rare pitch pine sand plain system characterized by three native pine species.  Many 

facets of how this ecosystem functioned prior to settlement remain uncertain, although it is clear that the 

sand plains have been dominated by pine trees and other sand plain vegetation for centuries and that fire 

has played a role in their functioning.  Logging and altered fire regimes have undoubtedly produced a 

different expression of the original species composition, but the extensive acreage in public ownership, 

the lack of major soil disturbances, and the lack of non-native vegetation have maintained the potential 

for protection and restoration efforts.  We suggest that management in Pine River State Forest include 

efforts to replicate and restore vegetation and fire regime patterns analogous to those found in the pre-

settlement forest, in so far as is possible and practical.  Traditional timber harvesting practices should be 

utilized as an ecological management tool to help achieve a set of clear ecological management 

goals.  Management can be guided by an overall vision or model (see Figure 1) of how the sand plain 

ecosystem functions over short (i.e., decades) and long (i.e., centuries) time frames, but they also should 

be flexible enough to incorporate new information and research insights from on and off-site. 

 

Division of Forest & Lands staff met to identify management areas where prescribed fire would reduce 

risk to Wildland Urban Interfaces and enhance the ecological integrity of the globally rare pitch pine sand 

plain system.  Resources that helped inform the identification of six pitch pine focus areas included 

compartment data from the Forest Management Bureau and ecological data from the Natural Heritage 

Bureau (Map 4). 
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Figure 1. Simplified model of the hypothetical relationship between three types of pine dominated 

sand plains in central New Hampshire. The model predicts the effects of different return intervals for 

major fires with high fire intensity and severity.  Different fire regimes would tend to produce different 

combinations of species: shorter intervals favor pitch pine and scrub oak regeneration, and set back young 

or small white or red pine; longer intervals favor a mixed pine composition.  Reducing the frequency of 

major fires tends to favor white and red pine.  The relationships shown here do not depict the effects of 

variation in logging practices, soil disturbance, initial vegetation composition, or fire variables such as 

seasonal timing and intensity. 
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Map 3. Rare Species and Exemplary Natural Communities 
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Map 4. Management Compartments and Pitch Pine Management Focus Areas 
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b. Goals and Objectives for the Pitch Pine Sandplain System 

 

i. Ecological Management Goals 

 

 Restore and maintain between 1,200–1,500 acres of pitch pine sand plain system natural 

communities (i.e., mixed pine - red oak woodland and pitch pine - scrub oak woodland) and 

embedded rare species populations. 

 Provide for uneven aged management across the pitch pine sand plain system to promote multiple 

age classes of the constituent tree species. 

 Restore and maintain six special management areas (approximately 254 acres) with high quality 

occurrences of pitch pine - scrub oak woodland natural communities within the larger pitch pine 

sand plain system. 

 Within the pitch pine - scrub oak woodland special management areas, manage for a diversity of 

structural types, including patches of forest, woodland, and open shrub thickets. 

 Maintain the dominance of the characteristic species, as described by the Natural Heritage 

Bureau, which comprise the mixed pine - red oak woodland and pitch pine - scrub oak woodland 

natural communities. 

 Provide sufficient suitable habitat to maintain viable populations of state-listed Lepidoptera that 

occur within the pitch pine sand plain system. 

 Provide sufficient suitable habitat for rare and declining early successional and shrubland bird 

species to successfully nest. 

 Provide for connectivity and movement of the unique Lepidoptera and bird species by 

maintaining large, contiguous blocks of habitat. 

 

ii. Ecological Management Objectives 

 

Management Target: mixed pine - red oak woodland 

 

Ecological Attribute Objective 

Fire intolerant tree 

species encroachment 

Species that are atypical of the community (e.g., red maple and American 

beech) will be maintained to <10% cover of stems with dbh >10 cm within a 

given management unit 

Substrate The overall cover of litter and duff will be reduced to expose mineral soil 

across 10–25% of the surface of a given management unit 

Canopy cover Variability in the canopy will be maintained in the following ranges for the 

entire community occurrence:  

20–40% closed canopy forest (>60% canopy cover) 

60–80% open canopy woodland (<60% canopy cover) 
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Management Target: pitch pine - scrub oak woodland 

 

Ecological Attribute Objective 

Tall shrub height Tall shrub height (primarily scrub oak) will be maintained in the following 

ranges within a given management unit: 

20–40% with avg. height 0.5–1 m 

40–60% with avg. height 1.5–2.5 m 

20–40% with avg. height >2.5 m 

Tall shrub cover Tall shrub cover (primarily scrub oak) will be maintained in the following 

ranges within a given management unit: 

20–40% with avg. cover of 10–30% 

40–60% with avg. cover of 30–70% 

20–40% with avg. cover >70% 

Fire intolerant tree 

species encroachment 

Species that are atypical of the community (e.g., red maple and American 

beech) will be maintained to <10% cover of stems with dbh >10 cm within a 

given management unit 

Substrate The overall cover of litter and duff will be reduced to expose mineral soil 

across >20% of the surface of a given management unit 

Canopy cover Variability in the canopy will be maintained in the following ranges within 

each special management area:  

10–30% closed canopy forest (>60% canopy cover) 

50–60% open canopy woodland (<60% canopy cover) 

10–30% thicket and shrubland (<30% canopy cover) 

 

c. Goals and Objectives for Wildfire Risk Reduction 

 

The Division of Forests & Lands will carry out targeted fuel reduction to reduce the potential of wildfires 

that would threaten life and/or property in developed areas neighboring Pine River State Forest.  The 

Division will use a combination of mechanical treatments and prescribed fire to make progress on the 

following fuel reduction goals: 

 

 Maintain areas of reduced surface and canopy fuels to provide defensible space where private 

residences and other values at risk are in close proximity to the Forest.  

 Within the interior of the Forest, reduce surface and canopy fuels in strategic locations to provide 

adequate fire suppression infrastructure for suppressing high intensity wildfires. 

 Reduce fuels loads across the pitch pine sandplain system, which includes a higher concentration 

of volatile fuel loads than other vegetation types on the Forest. 

 

In addition to the fuel reduction goals listed above, the Division has the following operational goals 

related to managing the wildfire risk at Pine River: 

 

 Maintain operational preparedness to rapidly respond to and suppress wildfires on the Forest 

 Maintain strong relationships with local firefighting resources via the Fire Wardens Association 
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d. Goals and Objectives for Timber Management 

 

In the greater Ossipee sand plain ecosystem the soils play a major role in determining forest type (Leak 

1982, Spielman et al 1984, NRCS 1983). A GIS survey of Pine River State Forest shows it is dominated 

by sand plain soils (approximately 52% by acres) such as Deerfield loamy sands and Windsor loamy 

sands. Till soils such as Gloucester sandy loams and Hollis-Charlton fine sandy loams make up about 

32% of the acreage and wet habitats make up the remaining acreage (approximately 16%). 

 

Sand plain sites have an affinity for the pine species (white, red and pitch) and these tree species can grow 

good quality timber. The pines are capable of developing into stands with very high volumes and values 

per acre. Hardwood species such as oaks, red maple and beech can also be persistent on these sites but 

seldom result in quality timber. They tend to produce short-bodied low-quality sawtimber at best with low 

volumes and values per acre. On sand plain sites the forest management goals are to maintain these sites 

in a condition dominated by pine species.  

 

White pine has historically been and continues to be much more valuable than the other pine species. 

From a forest products perspective white pine is the preferred species to grow on these sites. However the 

goals for the property consider more than forest products. Red pine is not desired because of the presence 

of red pine scale (Matsucoccus resinosae) and the widespread mortality occurring in the southern part of 

the state. Pitch pine is not affected by red pine scale and so it is a desired species for management at Pine 

River State Forest. 

 

Till soils tend to promote mixtures of species including beech, red maple, red oak, and white pine. Beech 

and red maple generally produce low value forest products. Red oak on more mesic sites can develop into 

good quality and valuable sawtimber products. White pine is valuable across the range of site quality on 

till soils. Forest management goals on till soils will be to encourage stands of white pine and red oak. 

 

Forest management is generally not practiced on wet sites unless there are other goals to be met such as 

wildlife habitat enhancement.  

 

III. Management to Achieve Goals and Objectives 

 

a. Ecological Management of the Pitch Pine Sandplain System and Associated Rare 

Species Populations 

 

The following management guidelines provide approaches that could enhance the ecological integrity of 

the globally rare pitch pine sand plain system at Pine River State Forest and increase the acreage of pitch 

pine - scrub oak woodlands in the six pitch pine focus areas (Map 4).  Management recommendations are 

also provided for the exemplary wetland natural communities and rare plant populations at Pine River 

State Forest. 
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i. Management Guidelines for the Pitch Pine Sandplain System 

 

 Strive for a “natural mosaic” of pine community types, based on the assumption that pitch pine - 

scrub oak woodland, mixed pine - red oak woodland, and red pine - white pine forest were all part 

of the original mosaic. This assumption should be modified as necessary to reflect new 

information and research insights. 

 Actively manage forests to increase the abundance of pitch pine, red pine, scrub oak, and other 

native sand plain vegetation. This would be a logical component of a management strategy to 

restore the original vegetation mosaic, given the selective removal of these species over the last 

150 years to favor white pine. 

 The managed mosaic area should be large enough to accommodate the three principal community 

types in various structural expressions, stages of succession, and time since last burned. This 

would likely necessitate areas on the scale of at least many hundreds of acres. Core experimental 

areas could be established under various vegetative conditions to test the effectiveness of 

treatments to achieve a desired condition (e.g., controlled burns or cutting treatments) and their 

applicability to larger areas. For instance, the area west of Pine River is a logical place to manage 

for pitch pine - scrub oak woodlands. The forests on the east side of the river have some areas 

with relatively high concentrations of pitch and red pine and may be appropriate locations for 

attempting to regenerate these species. 

 Fire is an effective vegetation management tool for ecological objectives. The use of prescribed 

burns is likely required in the six pitch pine focus areas to stimulate significant pitch pine and 

scrub oak regeneration and to control pioneer hardwood regeneration. Carefully controlled 

growing season burns will likely be necessary to achieve desired results. 

 While mechanical and chemical treatments can limit successional processes and assist in 

community restoration (Albany Pine Bush Preserve Commission 2010), there is no compelling 

evidence that these methods can successfully replicate the natural ecological process of fire 

(Menges and Gordon 2010).  Although mechanical and chemical are a critical part of the 

restoration process in fire-suppressed areas in pine barrens in the northeastern United States, fire 

remains the most important tool for long-term management of the pine barren communities and 

the species that depend on them (Albany Pine Bush Preserve Commission 2010). 

 Low intensity burns in pitch pine stands can unintentionally recruit hardwoods while not 

promoting pitch pine when not enough leaf litter is burned away (Howard 2003).  

 Frequent surface fires over the long-term may be required to eliminate hardwood establishment 

and presence and to promote pitch pine (Howard 2003). 

 Selective mechanical (e.g., timber harvest, cutting, and mowing) and chemical (herbicide) 

treatments can supplement fire management in areas where fire alone will not effectively restore 

pitch pine and scrub oak. Mechanical and chemical treatments can also be used in areas where 

adjacent development limits or prevents the use of fire (Albany Pine Bush Preserve Commission 

2010). 

 Clearing followed by either fire hot enough to root kill cut hardwoods or scarification to expose 

mineral soil may promote pitch pine. Several interacting factors (e.g., seed source, current 

character of vegetation, soil scarification, land use history, and other site specific factors) 

determine a community’s composition following a clearcut (Howard 2003). These interacting 

factors can lead to unintended management results (e.g., Finton (1998) noted soil scarification in 
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areas of the Albany Pine Barren led to invasion by hardwoods) so appropriate pre- and post-

management monitoring is crucial to help interpret management results.   

 Make progress and achieve management and objective goals. This includes moderate to intense 

(severe) fires to support in pitch pine - scrub oak woodlands in the six pitch pine focus areas. 

These stands would also be managed using cutting and scarification. 

 Regardless of management focus, attention to fuel management and fire-break configuration 

should ensure control of both wild and prescribed fires.  In addition, activities that increase the 

possibility of human-caused fires, such as camping and use of off-road motorized vehicles, 

should be addressed. 

 Rare and characteristic insect fauna, particularly Lepidoptera that are specific to hard pines (red 

and pitch) or scrub oak, should be maintained in the context of an overall vegetation mosaic.  

 Howard (2003) recommends coordinated management across conservation lands in the Ossipee 

Pine Barrens to increase the likelihood of creating an uneven-aged mosaic of pine barren 

communities.  

 

ii. Management Guidelines for Rare or Declining Wildlife Populations 

 

Table 4 below provides life history information for the numerous state-listed Lepidoptera that have been 

documented in the larger Ossipee Pine Barrens. Those that have been documented at Pine River State 

Forest are denoted with asterisks, which includes the globally rare Zale lunifera (pine barrens zale), a 

species considered a pine barrens obligate. Given the limited survey work that has been undertaken to 

document Lepidoptera at Pine River, it is likely that other rare Lepidoptera known to occur in the larger 

Ossipee Pine Barrens also occur at Pine River. Given the specialized habitat needs of the three species 

that have been documented at Pine River, it is likely that other species on the list with similar habitat 

needs are also present. 

 

While there is significant habitat at Pine River for the rare Lepidoptera in Table 4, continued degradation, 

in particular changes in species composition of the natural communities that comprise the pitch pine sand 

plain system will diminish the habitat value. Small patches of good quality habitat embedded in a matrix 

of fire suppressed stands with higher densities of white pine, red maple, and American beech will likely 

result in isolated metapopulations prone to inbreeding depression, loss of genetic diversity, and 

extirpation in the event of large-scale disturbances (like wildfire) that affects an entire patch of habitat 

(Hanski and Simberloff 1997).     

 

Given the currently limited understanding of the presence and distribution of rare Lepidoptera at Pine 

River, management activities, including prescribed fire, should be implemented carefully. While the 

potential negative impacts of fire on rare Lepidoptera of the Ossipee Pine Barrens has not been well 

studied, there is an extensive literature on the effects of fire on various fauna (Brown, 2013, Brown and 

Smith 2000, Smith 2000, Kirkland et al. 1996). Estimates of mortality to Lepidoptera from fire range 

from 80-95% (Kart 2003). In light of this, the following should be considered when planning and 

implementing management within known and potential habitat for these species: 

 

 All species are vulnerable to fire at some or all stages of their life cycle 
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 Some species may spend part(s) of their life cycle in litter or in soil and be sufficiently protected 

from low severity fires 

 Adults may be able to fly from a burn unit during management depending on their flight ability 

 All species need food and nectar sources, particularly in the spring following emergence 

 The most likely mechanism for persistence is recolonization of disturbed (treated) areas from 

nearby refugia 

 Substantial unburned areas of suitable habitat should be left in order for species to recolonize 

burned areas 

 Undisturbed litter should be provided for species that overwinter or otherwise reside in litter 

layers that may be consumed in fire 

 Ensure that food plants used by the different species are abundant across the forest 

 Design fuel treatments to ensure that wildfires do not burn entire management units, or special 

management areas where populations reside 

 

Management for early succession and shrubland nesting birds must also be undertaken carefully, but there 

are significant differences with the considerations listed above for Lepidoptera. Adult birds are not 

present at the site during the dormant season, and can readily flee prescribed and wildfires when they 

occur. Nests, eggs and fledglings may be lost during growing season prescribed burns, but adults may be 

able to establish new nests in undisturbed areas. The key management considerations include: 

 

 Provide some areas of tall shrubs for nesting; these patches of tall shrubs may represent fuel 

concentrations, but if spread out across the forest should not unduly exacerbate the wildfire risk.   

 Providing areas of mineral soil for ground nesting birds, such as Common Nighthawks, while 

providing for litter for foraging for others, such as Eastern Towhee. 

 Timing treatment to allow for sufficient time for vegetation structure to form that meets the 

habitat requirements of bird species across a sufficient area while meeting goals of reducing non 

pine barrens vegetation and providing for habitat requirements of Lepidoptera. 

 

Table 5, below, provides life history for some of the rare and declining birds species that are likely 

present at Pine River. 
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Table 4. Life cycle and habitat requirements of rare Lepidoptera found in the Ossipee Pine Barrens. Nomenclature follows New Hampshire 

Natural Heritage Bureau 2013. Sources: New Hampshire Chapter of The Nature Conservancy; Mark Mello, Tim Simmons, Tim McCabe, 

personal communication; various Massachusetts Natural Heritage Bureau species fact sheets; Covell 1984; McCabe 1991; Allen 1997; Opler 

and Krizek 1984; Opler and Malikul 1992; Wagner et al. 2001; Mello 2002; Goldstein 2002; Schweitzer 2002; Wagner et al. 2003; Cech and 

Tudor 2005; NH Fish and Game Department 2005; Schweitzer et al. 2011; Wagner et. al. 2011; NatureServe 2013. 

Species Eggs Larvae Pupae Adult Larval Host Plants Habitat Characteristics 

Apantesis carlotta 

Charlotte’s tiger moth 

G5SU  

Wagner (2003) 

reports two or 

more 

generations with 

mature 

caterpillars 

throughout the 

year Overwinter   

Likely a generalist of forbs; 

feeding mostly at night. Other 

species in genus use several 

herbaceous plants Dry, sandy, grassy 

Erynnis brizo brizo 

Sleepy duskywing 

G5T5 S2 

Deposited on 

leaves of host 

plants. 

May into 

October and 

overwinter April – May 

May to June 

Uses Vaccinium 

and Rubus as 

well as other 

nectar sources 

Presumable only Quercus 

illicifolia northward; 

generalized oak feeder 

southward 

Pitch pine-scrub oak barrens 

and open, oak-dominated 

woodlands  

Eumacaria madopata 

(2 broods) 

Brown-bordered geometer moth 

G4S2 S4 

Late June and 

late August 

After adult 

period to 

October 

October to adult 

period 

Late May to late 

June; Late July 

to mid-August 

Prunus pumila, Prunus 

pensylvanica, and possibly 

Aronia sp. Not Prunus 

serotina 

Pitch pine-scrub oak barrens 

(sand); sand blow outs, inland 

dunes 

Glena cognataria 

Blueberry gray 

(2 broods) 

Mid-June to late 

July 

Late June or late 

August to 

October 

October to May 

and June. In 

soil. 

Late May to 

mid-June; 

Late July to 

mid-August or 

August to 

September in 

New England 

Vaccinium, Prunus 

pensylvanica and P. pumila 

Pitch pine-scrub oak barrens, 

heathlands, bogs and other 

wetlands with ericaceous 

shrubs  

Grammia speciosa  

Bog tiger moth  

G5 SU June Overwinter May-June 

June and early 

July 

Probably numerous low plants, 

including herbaceous species. 

Bogs and fens; Pitch pine-

heath swamp at Ossipee 

Lithophane lepida lepida 

Pine pinion moth  

G4T1T3 S1S2 April 

Early May to 

mid-July 

Mid-July to 

mid-September; 

August  

Overwinter, 

possibly in litter New growth of pine foliage 

Sandy pitch and red pine 

forests and barrens 
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Table 4. Life cycle and habitat requirements of rare Lepidoptera found in the Ossipee Pine Barrens. Nomenclature follows New Hampshire 

Natural Heritage Bureau 2013. Sources: New Hampshire Chapter of The Nature Conservancy; Mark Mello, Tim Simmons, Tim McCabe, 

personal communication; various Massachusetts Natural Heritage Bureau species fact sheets; Covell 1984; McCabe 1991; Allen 1997; Opler 

and Krizek 1984; Opler and Malikul 1992; Wagner et al. 2001; Mello 2002; Goldstein 2002; Schweitzer 2002; Wagner et al. 2003; Cech and 

Tudor 2005; NH Fish and Game Department 2005; Schweitzer et al. 2011; Wagner et. al. 2011; NatureServe 2013. 

Species Eggs Larvae Pupae Adult Larval Host Plants Habitat Characteristics 

Lithophane thaxteri 

Thaxter’s pinion moth  

G4 SU 

Late April to 

early May 

Early May to 

late June August 

Overwinter, 

active in 

October and late 

March to May  

Mostly Ericacea and 

Myricacea: Comptonia 

peregrine, Myrica sp., 

Chamaedaphne calyculata, 

possibly Vaccinium sp. 

Pitch pine-scrub oak barrens 

and bogs 

Lycia rachelae 

Twilight moth  

G4G5 S2 

Late March 0 

May 

Late April 

through October 

October to early 

April in soil 

Later March to 

mid-April  

Polyphagous but likely Betula, 

Salix and Populus spp . Pitch pine-scrub oak barrens 

Nepytia pellucidaria* 

False pine looper 

GU S1 Overwinter 

Probably June to 

August 

August – 

September 

Mid and late 

September  

Pinus rigida, 

Pinus banksiana, Pinus 

strobus 

Pine forests and barrens on 

sandy soils 

Satyrium edwardsii 

Edward’s hairstreak 

G4 S3 Overwinter 

Late May into 

June June 

Late June to late 

July in Michigan 

Mostly Quercus illicifolia in 

New England; possibly also Q. 

velutina  

Pitch pine scrub oak barrens 

on sandplains with blueberry; 

also acidic bogs with 

ericaceous vegetation. Nectar 

sources include Asclepias, 

Apocynum, Solidago, and Rhus 

Speranza exonerata  

Pine barrens itame  

G3G4 S1S2 Overwinter  Spring  Mid to late June  July  Quercus illicifolia 

Pitch pine-scrub oak barrens, 

especially scrub oak thickets, 

possibly those recently burned 

Sympistis dentata 

Blueberry sallow moth 

G4 S2 

Overwinter in 

soil 

Mid-May to late 

June 

Late June to 

Early July in 

soil 

Early July to 

mid-August 

Vaccinium sp. preferred; also 

Kalmia and other Ericaceae 

(McCabe 1991) 

Pitch pine-scrub oak barrens, 

bogs, etc. associated with 

blueberry 

Xestia elimata 

Southern variable dart 

G5 S3S4 Late September 

October through 

mid-June in 

litter 

Mid-June to 

mid-July in soil 

Mid-July to 

mid-September 

Pinus rigida, Pinus strobus, 

Vaccinium sp.  

Xylena thoracica 

Pinion moth  

G4 S2 April  

Mid-May to late 

July August 

Overwinter in 

litter and active 

in April and 

May 

Vaccinium sp. and Prunus sp. 

preferred by captive larvae, 

otherwise polyphageous. 

Scrub oak observed by 

Schweitzer (2002). 

Pitch pine-scrub oak barrens 

and bogs 

Xylotype capax* 

Barrens xylotype 

G4 S2 Overwinter 

Late April to 

mid-July 

Mid-July 

through mid-

September in 

soil 

Mid-September 

through October 

Undocumented, probably 

polyphageous; Vaccinium sp. 

Quercus sp. and Prunus sp. 

likely Usually found with pitch pine 
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Table 4. Life cycle and habitat requirements of rare Lepidoptera found in the Ossipee Pine Barrens. Nomenclature follows New Hampshire 

Natural Heritage Bureau 2013. Sources: New Hampshire Chapter of The Nature Conservancy; Mark Mello, Tim Simmons, Tim McCabe, 

personal communication; various Massachusetts Natural Heritage Bureau species fact sheets; Covell 1984; McCabe 1991; Allen 1997; Opler 

and Krizek 1984; Opler and Malikul 1992; Wagner et al. 2001; Mello 2002; Goldstein 2002; Schweitzer 2002; Wagner et al. 2003; Cech and 

Tudor 2005; NH Fish and Game Department 2005; Schweitzer et al. 2011; Wagner et. al. 2011; NatureServe 2013. 

Species Eggs Larvae Pupae Adult Larval Host Plants Habitat Characteristics 

Zale lunifera* 

Pine barrens zale 

G3G4 S1 

May to early 

June 

Late June to 

mid-July 

 

Possibly in 

organic soil  

Mid-July 

through early 

May, in 

soil/humus 

May to early 

June 

Quercus illicifolia leaves and 

catkins  

Pitch pine-scrub oak barrens 

especially scrub oak thickets 

Zale obliqua 

Oblique zale 

G5 S2 

July through 

mid-August 

Mid-August to 

mid-September 

in soil/peat 

Mid-September 

through June in 

soil/humus 

July through 

mid-August Pinus rigida  

Zale submediana 

G4 S3 

July to mid-

August 

Mid-August to 

mid-September 

in soil/litter 

August through 

following April 

in soil/humus 

June or July to 

early August  

Early instars eat young pine 

needles; later instars eat older 

needles  

Zanclognatha martha 

Pine barrens zanclognatha 

G4 S1 

Following adults 

in mid-summer 

Late June or 

July to 

following June  

Late June to 

early July 

Mid-July to 

early August; 

June to early 

August  

Pinus rigida (Wagner et al. 

2011)  

Inland pitch pine-scrub oak 

barrens especially late 

successional barrens with older 

pitch pine and dense 

ericaceous shrub layer  

 

* Denotes species documented at Pine River State Forest 
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Table 5. Habitat characteristics of rare and declining bird species found in the Ossipee Pine Barrens. Sources: Hunt 2013 a and b, 

Bringham et al. 2011, Jones and Cornely 2002, Cink 2002, DeGraff and Yamasaki 2001, Dechant et al 2000, Foss 1994., Vickery et al. 1994, 

Ehrlich et al. 1988, Pam Hunt, New Hampshire Audubon, personal communication to TNC NHFO. 
Species Breeding Period Nesting Site Characteristics Territory Size and Nesting 

Density 

Other Habitat Characteristics 

Eastern Whip-poor-will Eggs are laid from mid-May to 

the end of June.   

No nest created.  Nests on well-

drained ground near edge of 

woods. 

1.4 territorial males per 100 

acres (Maryland) 

Approximately 7-25 acres for a 

nesting pair (Kansas) 

 

In New Hampshire, home 

ranges contained an edge 

community (wetland or power 

line-right-of-way) or 

regenerating forest or shrubland 

of at least 3 ha. Home ranges 

were from 1-13 ha.  

Generally little or no 

underbrush but found in open 

pitch pine communities and 

near open areas used for 

foraging. At Ossipee, Hunt 

found habitat to be either 

adjacent to extensive openings 

or a mix of open forest, shrubs 

and openings, such as power 

line rights-of-ways. Feeds on 

insects, particularly moths. 

Common nighthawk Eggs are laid from early May to 

early June.  Incubation 16-20 

days; flight 21-23 days after 

hatching.  Fledging may occur 

from mid-July to as late as mid-

August. One clutch per year. 

Sandy soils, old stumps, gravel 

rooftops; primarily sandy 

patches surrounded by debris. 

At Ossipee, nesting sites 

include harvested and burned 

open areas. 

Approximately 10 to 56 acres 

for a nesting pair (Michigan) 

Open and semi open habitats, 

especially savanna, grassland, 

fields, urban areas.  Feeds on 

insects. Seems to prefer areas 

with low productivity 

vegetation, such as grazed areas 

and proximity to water.  

Eastern towhee Eggs are laid from mid-May to 

August.  Nesting period is 10-

12 days. 

On surface in scratched 

depression with leaves, grass, 

bark, hair. May nest in low 

shrubs up to five feet above the 

ground. 

Territory size ranges from 1.6 – 

6.1 acres in mesic oak forest 

and 1.8-4.1 in xeric pine-oak 

forests. 

Approximately 6 acres per 

nesting pair in good habitat 

(New Jersey). 2.2 acres in NH 

(Hunt). Approximately 1-8 

acres at Ossipee (Kart).  

Forest edge, chaparral, riparian 

thickets, and woodlands. Feeds 

on terrestrial invertebrates, 

seeds  

Prairie warbler Eggs are laid from late May to 

late June.  Eggs hatch in 10 to 

15 days and fledglings fly in 9 

to 10 days. 

In shrub or tree, generally less 

than one foot above ground on 

fork or against trunk. 

Territory size approximately 

4.3 acres (Nebraska). 75% of 

males may reclaim territory in 

successive years. 4.5 acres 

(Hunt) 

Dry brushy clearings, forest 

margin, pine barrens. Favors 

areas with some coniferous 

cover.  Food is primarily 

insects. 

Brown thrasher Eggs are laid from early May to 

late June.  Eggs hatch in 11-14 

days, and nestlings fledge in 

12-4days. 

Shrub 3-6 feet or on the 

ground, with preference to 

thorny shrubs. 

Territory size approximately 

1.6 acres. 2.2 acres (Hunt) 

Brush and shrubland, deciduous 

forest edges and clearings, 

suburbs.  Food includes insects, 

berries and acorns. 
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Table 5. Habitat characteristics of rare and declining bird species found in the Ossipee Pine Barrens. Sources: Hunt 2013 a and b, 

Bringham et al. 2011, Jones and Cornely 2002, Cink 2002, DeGraff and Yamasaki 2001, Dechant et al 2000, Foss 1994., Vickery et al. 1994, 

Ehrlich et al. 1988, Pam Hunt, New Hampshire Audubon, personal communication to TNC NHFO. 
Species Breeding Period Nesting Site Characteristics Territory Size and Nesting 

Density 

Other Habitat Characteristics 

Vesper sparrow Eggs are laid from mid-April 

and early May to mid-August. 

Clutch size is 3-5, incubation is 

11-13 days and young leave 

nest in 7-12 days. 2-3 broods 

per year. 

Nest is on ground in hollow or 

dug depression and is hidden 

by vegetation such as grass, 

forbs, shrubs or small trees and 

near logs or dead branches. 

Nests consist of woven cup of 

grasses. 

Minimum size 5-10 ha, but 20 

ha preferred. 

Dry, open uplands with short, 

sparse patchy herbaceous 

vegetation with some bare 

ground and low to moderate 

shrub or tall forb cover. Avoids 

wet areas and require perches 

such as fences, trees, shrubs, 

etc.  

Field sparrow Eggs are laid from early May to 

early June. Clutch size is 2-5, 

incubation period of 10-12 

days. 2 broods per year.  

Early nests on the ground in 

grass, later nests may be up to 4 

ft. high in shrubs or trees. 

1-6 acres Overgrown pastures, 

abandoned hayfields, powerline 

corridors, briar thickets, and cut 

over pine forests.  

Chestnut-sided warbler Eggs are laid from mid-May to 

early June. Clutch size is 4-5, 

incubation period of 11-12 

days. Known to have 2 broods 

in NH 

Well concealed in low bush, 

saplings, briars, or vines. 

1-12 acres Shrubby open and dry areas 

including managed forests, 

abandoned pastures, brook 

sides, roadside thickets, and 

burned areas.  

American woodcock Eggs are laid from early April 

to early May. Clutch size is 3-5 

with incubation period of 20-21 

days. Second brood only if first 

brood is lost. 

Typically located within 50 

yards of an edge, hidden in a 

variety of cover. 

Females do not defend nests. 

Male territory can be as large as 

100 acres. 

Fields and forest openings with 

fertile soil that contains 

earthworms. Old farmland is 

ideal.  

Olive-sided flycatcher Early June to early July. Clutch 

size is 2-4, with incubation of 

16-17 days. 1 brood per year. 

Typically well hidden on 

horizontal branch of a conifer.  

4-8 acres Forests of tall spruces, firs, 

balsams, pines; burned over 

areas with standing dead trees. 

Opening in coniferous forests 

preferred. Also bogs and beaver 

ponds with isolated standing 

trees/snags. 

Black-billed cuckoo  Late May into August. Clutch 

size 1-5. Incubation about 14 

days. Believed to be 1 brood 

per year. 

Thick brush with grape vines or 

in trees with horizontal limbs; 

well concealed.  

Male territories up to 50 acres Second growth deciduous 

forests with openings; shrubby 

overgrown habitat.  
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iii. Management Guidelines for Exemplary Wetlands 

 

None of the wetlands identified as exemplary in this plan have commercially valuable timber resources, 

so it is unlikely that they would be targeted for timber harvests.  Vegetative buffers could further protect 

these wetlands by reducing changes to water levels and water quality that might result from nearby 

harvesting.  Buffers can also help maintain the ecological integrity of wetland systems for wildlife and 

vegetation that rely on the wetland-upland interface.  Off-road vehicle use in wetlands, such as that 

observed in the northern basin marsh off Clough Road, can be detrimental to the wetland’s ecology by, 

among other things, destroying vegetation and altering the soil structure. 

 

iv. Management Guidelines for Small Whorled Pogonia 

 

The whorled pogonia population is small and localized.  Establishment of a several hundred foot buffer 

from harvesting or other ground disturbing activities is recommended.  Although we searched the 

surrounding area, there is still the potential for more plants in nearby suitable habitat, and additional 

searches would be appropriate before undertaking any harvesting activities on the till soils of Pocket 

Mountain.  This is particularly the case upslope from the small whorled pogonia population.  The 

population’s habitat should also be monitored for increases in softwoods that may result in detrimental 

shading of the orchids.  An experiment at another New Hampshire small whorled pogonia population 

found a significant increase in both stem numbers and seed capsule production after removal of all shrubs 

and 25% of the tree basal area (Brumback et al. 2011). Most of the trees removed were eastern hemlock.   

 

b. Timber Management 

 

On sand plain soils timber management will concentrate on maintaining the sites in white and pitch pine. 

Both even aged and uneven aged management will be practiced. Even aged management will be used to 

develop or maintain stands of a single age class or stands with a well-defined overstory and developing 

regeneration/understory layer. Uneven aged management will be used to develop stands containing a wide 

array of age classes (3 or more age classes - Smith 1962). Group and patch selection will be used the most 

when uneven aged stands are desired but some experimentation with single tree selection / irregular 

structured stands may take place. 

 

Under both the even aged and the uneven aged management regimes the crux of sustainable pine or 

pine/oak management is the development and maintenance of suitable regeneration. Prescribed fire will 

be used to clean out undesirable hardwood understories and forest floor vegetation as well as reduce or 

eliminate the depth of the forest floor litter material to facilitate regeneration of pine and sometimes red 

oak. White oak may also be encouraged. Shelterwood harvests may be scheduled before or after 

prescribed burns as needed to reduce the forest crown cover and provide adequate light on the forest floor 

for the establishment and development of pine and sometimes red oak seedlings. Scheduling of 

shelterwood cutting is dependent upon the occurrence and density of troublesome understory conditions. 

Burning prior to the shelterwood cutting may eliminate scrub oak thickets, that followed by the 

disturbance from logging machinery may create ideal seedbed conditions. For conditions where 

inadequate fuel is available to carry a prescribed fire, shelterwood harvesting prior to burning may be 
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warranted. At the time of treatment, a detailed analysis and prescription/treatment schedule will be 

constructed.  

 

In timber management areas prescribed fire occurrence may be done on a very irregular basis at the stand 

level but should be done on a regular basis across the timber base at Pine River State Forest. Forest 

management goals try to maintain the full breadth of age classes contained within the commercial rotation 

for the species being grown. DeGraaf et al (2006) recommends for habitat Opportunity Class II that 5 to 

15% of the acreage be in regeneration, 30 to 40% in sapling and poletimber and 40 to 50% be in 

sawtimber size classes. This forest structure model once achieved will provide regular and routine 

prescribed fire opportunities throughout the acreage under timber management at Pine River State Forest. 

 

Once pine (or red oak on till sites) regeneration is firmly established within a stand, prescribed fire may 

be excluded in that stand for many decades due to the sensitivity of young pines to fire due to their thin 

bark. 

 

c. Prescribed Fire 

 

i. Guidelines and Standards for Implementing Prescribed Fire 

 

In 2012, the New Hampshire Prescribed Fire Council published a set of guidelines for planning and 

implementing prescribed burns in the State. The guidelines provide a set of minimum recommended 

standards that were deemed to be essential for the safe practice of prescribed fire. Following the 

development of the guidelines, the members of the Council executed a memorandum of understanding 

(MOU) in 2013 to facilitate cooperation and sharing of resources on prescribed burns. The MOU 

stipulates that cooperators must adhere to the minimum standards established in the guidelines document.  

 

Prescribed burning at Pine River State Forest will be implemented following the standards established by 

the New Hampshire Prescribed Fire Council. The document, Planning for Prescribed Burning in New 

Hampshire, Minimum Recommended Standards for Planning and Implementing Prescribed Burns, is 

available on the Council’s website: Planning for Prescribed Burning in New Hampshire 

 

The guidelines document specifies standards for some of the following key elements of planning and 

implementing prescribed burns. Please refer to the Guide for further detail on these and other 

requirements that are included. 

 

 The requirement components of a prescribed burn plan (e.g. a prescription) 

 How to address smoke screening and smoke management to minimize the potential for negative 

impacts from prescribed fire smoke 

 The type and amount of personnel and equipment needed to safely implement a given burn 

 Training standards to be followed for certifying personnel into the various crew positions (fire 

fighter, fire leader, etc.) 

 Determining appropriate tactics for implementing a given burn 

 Conducting outreach and education to neighbors and other in the surrounding area about 

prescribed fire operations 

http://extension.unh.edu/resources/files/Resource001886_Rep2781.pdf
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ii. Fire Environment 

 

To aid in planning and implementing prescribed burns, fuel types were mapped within a roughly 12,000 

acre area centered on the Pine River State Forest during 2011 and 2012. The mapping area is bound by 

Route 16 on the west, Town House Road on the north, Route 153 on the east, and several local roads and 

Province Lake to the south. This area captures the majority of the dry pine forests and other flammable 

vegetation in and around the Pine River State Forest. It also provides fuel information for a large area to 

the east of the State Forest, which is the most likely direction of spread for wildfires. 

 

To map fuels, visual examinations of recent high resolution digital aerial photography were conducted.  

These images included:  

 

 2010/2011 multispectral, leaf-off, imagery at a resolution of 1 foot. Source: NH DOT.  

 2012 true color, leaf-on, imagery at a resolution of 3 feet. Source: USDA-FSA-APFO NAIP 

Program.  

 High resolution satellite imagery available in Google Earth, and captured by Digital Globe on 

April 7, 2013. 

 

Using these images, preliminary vegetation, landcover, and fuels polygons were drawn in ArcMap 10.2 

based on color and texture changes.  The preliminary polygons were further refined using several GIS 

data layers, including fuel type data from the Landfire Program and terrestrial habitat data from The 

Nature Conservancy (Anderson et. al. 2009, Landfire Program 2013).  

 

To aid in determining types, vegetation and fuel data were collected at observation points across Pine 

River State Forest in 2011.  The fuel data form (Figure 2) was developed by Division of Forests & Lands 

and TNC.  Data was collected from over 300 plots and observations points, and then imported into 

ArcMap to aid in determining the appropriate vegetation and landcover type, and fuel model.  

 

 
Figure 2. Fuel data form used at Pine River State Forest in 2011 
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Vegetation and landcover types follow, when possible, nomenclature from the Natural Heritage Bureau. 

Because field data was not available for portions of the mapping area, some types have been placed into 

generalized categories (undifferentiated hardwoods, etc.) In these instances, types were determined solely 

by aerial photo interpretation
1
.  Fuels models follow Scott and Burgan (2005), and alternate fuels models 

following the “standard” types developed by Anderson (1982) are also provided. Table 6 below shows the 

mapped cover types and corresponding fuel models. Cover types and fuels are also shown on Map 5.  

 

While fuel models have been provided for the various wetland types that were mapped, it’s important to 

note that in many instances these fuels will most likely not be available. Prolonged periods of dry weather 

will be needed before these areas will burn. And in many cases wetlands may serve as suitable firebreaks 

for planning and conducting prescribed burn operations. Personnel responsible for planning and 

implementing burns will need to make these determinations on a case by case basis.    
 

Table 6. Cover Types and Fuel Models for the Pine River State Forest and 

Surrounding Area  

Cover Type  

Scott & Burgan 

Fuel Model(s) 

Anderson Fuel 

Model(s) 

DEVELOPED   

Buildings NB1 N/A 

Gravel road NB1 N/A 

Paved road NB1 N/A 

DISTURBED   

Blowdown timber SB1 11 

Clearcut TL1 8 

Disturbed area NB9/TL6 N/A 

Sand NB9 N/A 

Tornado salvage area TU3 5 and 9 

FOREST   

Beech forest TL2 8 or 9 

Hemlock beech-oak-pine forest TL2 8 or 9 

Hemlock - cinnamon fern forest TL1 8 

Hemlock forest TL3 8 

Mixed pine - red oak woodland TU2 6 and 9 

Mixed pine - red oak woodland recently harvested TU3 6 and 9 

Pitch pine - scrub oak woodland SH9 4 

Red oak - white pine forest TL9 9 

Undifferentiated hardwoods TL6 8 or 9 

Undifferentiated mixed woods TL6 8 or 9 

Undifferentiated softwoods TL3 8 

WETLAND   

Blackgum - red maple basin swamp TU1 8 

Black spruce swamp TL1 8 

Highbush blueberry - mountain holly wooded fen SH3/GR3 6 and 3 

Leatherleaf - black spruce bog SH3 6 

Leatherleaf - sheep laurel bog SH3 6 

                                                      
1
 Some additional field data (rapid observation points) was collected by TNC in 2012 via drive by surveys within the 

mapping area outside of Pine River State Forest. These data largely consists of notes on paper maps that were used 

during the surveys. The vast majority of field data, however, was collected by the Natural Heritage Bureau inside of 

Pine River State Forest. As a result, much of the vegetation, landcover, and fuel type determinations outside the 

Forest boundary were accomplished principally through air photo interpretation and referencing supporting GIS 

datasets like soils, NWI wetlands, etc.  

http://www.fs.fed.us/rm/pubs/rmrs_gtr153.pdf
http://training.nwcg.gov/pre-courses/S390/Aids%20to%20Determining%20Fuel%20Models.pdf
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Table 6. Cover Types and Fuel Models for the Pine River State Forest and 

Surrounding Area  

Cover Type  

Scott & Burgan 

Fuel Model(s) 

Anderson Fuel 

Model(s) 

Medium level fen GR3/SH3 3 and 6 

Mixed tall gramanoid scrub shrub marsh GR3/SH3 3 and 6 

Poor level fen bog system TU1 5 and 8 

Red maple floodplain forest TU1 8 

Red maple floodplain forest (medium - high 

terrace) 

TU1 8 

Red maple sphagnum basin swamp TU1 8 

Seasonally flooded red maple swamp TU1 8 

Shrub dominated wetland TU1 5 and 8 

Forested wetland TU1 8 

Grass dominated wetland GR3/SH3 3 and 6 

Undifferentiated wetland TU1 8 

OTHER   

White pine plantation TL3 8 

Red pine plantation TL8 8 

Area of reduced fuel TU2 6 and 8 

Blueberry barren SH2 6 

Field GR1 1 

Water NB8 N/A 

 
The dominant fuel types within the mapping area are listed below. These four types comprise more than 

70% of the mapping area. 

 

 TL6 (Moderate Load Broadleaf Litter) – 2,404 acres 

 TL3 (Moderate Load Conifer Litter) – 2,260 acres 

 TU2 (Moderate Load, Humid Climate Timber-Shrub) – 1,963 acres 

 TU1 (Low Load Dry Climate Timber-Grass-Shrub (Dynamic) - 1,930 acres 

 

Table 7 below includes data for the fuel types that have been mapped on the Pine River State Forest. The 

acres for each type, and number of areas mapped with the given fuel type are also shown. As shown in the 

Table, the dominant fuel type on the forest is TU2, Moderate Load, Humid Climate Timber-Shrub. These 

fuels are largely associated with the mixed pine – red oak woodlands that occur on the Forest. The 

mapping of fuels on Pine Rive State Forest is also shown on Map 6.  

 

Following Table 7 are a series of fire behavior output tables generated using BehavePlus 5.0.5. They have 

been generated for the two dominant fuel types found on the Forest (TU2 and TL2), and for SH9, which 

is the most volatile fuel model mapped on the forest, and is used to represent areas with significant stands 

of scrub oak. The outputs show expected fire behavior (both head and backing fires) under a range of 

weather conditions that might be experienced during a growing season prescribed burn. The inputs that 

were used to generate the outputs are as follows: 
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Vegetation: 

 

Canopy cover – 60% 

Canopy height – 60 ft. 

Downwind canopy height – 60 ft. 

Torching tree height – 60 ft. 

Crown ratio – 40% 

Spot tree species – pond pine (Pinus serotina)
2
 

Torching tree DBH – 12 inches 

 

Fuel moistures: 

 

1-hr fuel moisture – range from 6 – 16% 

10-hr fuel moisture – 15% 

100-hr fuel moisture – 25% 

Live herbaceous moisture – 150% 

Live woody moisture – 80% 

 

Weather and other factors: 

 

20 ft. wind speed – range from 2 – 17 mph 

Air temperature – 75 degrees F 

Fuel shading – 60% 

 

The BehavePlus calculations provide below are based upon a flat topographic surface. Within the mixed 

pine – red oak woodlands and pitch pine – scrub oak woodlands on the forest where prescribed fire may 

be applied, there are some short, steep slopes present on various aspects. Personnel implementing burns 

will need to be cognizant that the fire behavior outputs provided in the tables below do not account for 

topography or upslope winds. Fire behavior, for short periods of time, could significantly exceed or fall 

short of, the outputs in the tables. These factors can be taken into account when developing the individual 

prescribed burn plans for the units on the Forest.  
 

Table 7. Fuel Types on the Pine River State Forest  

Fuel Type Description Acres # of 

mapped 

areas 

TU2 Moderate Load, Humid Climate Timber-Shrub 1,466 43 

TL2 Low Load Broadleaf Litter 475 11 

TL1 Low Load Compact Conifer Litter 371 13 

TU3 Moderate Load, Humid Climate Timber-Grass-Shrub 

(Dynamic) 

184 5 

TL3 Moderate Load Conifer Litter 154 25 

TU1 Low Load Dry Climate Timber-Grass-Shrub (Dynamic) 147 63 

TL6 Moderate Load Broadleaf Litter 125 16 

TL8 Long-Needle Litter 67 3 

GR3/SH3 Low Load, Very Coarse, Humid Climate Grass 

(Dynamic)/Moderate Load, Humid Climate Shrub 

62 26 

SH9 Very High Load, Humid Climate Shrub (Dynamic) 57 2 

TL9 Very High Load Broadleaf Litter 43 8 

NB9 Bare Ground 37 8 

NB1 Developed 23 23 

SH3 Moderate Load, Humid Climate Shrub 9 2 

SB1 Low Load Activity Fuel 7 3 

GR3 and 

SH3 

Low Load, Very Coarse, Humid Climate Grass (Dynamic) 

and Moderate Load, Humid Climate Shrub 

7 8 

                                                      
2
 Pinus serotina is the pine species included in the BehavePlus menu that most closely matches the “hard” pine 

species found at Pine River State Forest (P. rigida and P. resinosa) 
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Table 7. Fuel Types on the Pine River State Forest  

Fuel Type Description Acres # of 

mapped 

areas 

SH3 and 

GR3 

Moderate Load, Humid Climate Shrub and Low Load, Very 

Coarse, Humid Climate Grass (Dynamic) 

4 2 

SH2 Moderate Load Dry Climate Shrub 2 1 

GR1 Short, Sparse Dry Climate Grass (Dynamic) 1 1 

NB9 and 

TL6 

Bare Ground and Moderate Load Broadleaf Litter 1 3 

 Total 3,242  
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Map 5. Vegetation, Landcover, and Fuels 
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Map 6. Pine River State Forest Fuel Types 



 

 38 

BehavePlus Outputs for TU2 Headfire 

 

Rate of Spread (chains per hour) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  1.0  1.6  2.3  3.1  4.1  5.2  

8  0.9  1.4  2.1  2.9  3.8  4.7  

10  0.8  1.3  1.9  2.7  3.5  4.4  

12  0.8  1.2  1.8  2.5  3.3  4.2  

14  0.8  1.2  1.7  2.4  3.1  4.0  

16  0.7  1.1  1.7  2.3  3.0  3.8  

 

 

Flame Length (feet) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  1.1  1.4  1.6  1.9  2.1  2.4  

8  1.0  1.3  1.5  1.8  2.0  2.2  

10  1.0  1.2  1.5  1.7  1.9  2.1  

12  1.0  1.2  1.4  1.6  1.8  2.1  

14  0.9  1.1  1.4  1.6  1.8  2.0  

16  0.9  1.1  1.3  1.5  1.7  1.9  
 

Spotting Distance (miles) 

1-h 20-ft Wind Speed 

Moisture mi/h 

% 2 5 8 11 14 17 

6 0.0 0.0 0.1 0.1 0.1 0.2 

8 0.0 0.0 0.1 0.1 0.1 0.2 

10 0.0 0.0 0.1 0.1 0.1 0.2 

12 0.0 0.0 0.1 0.1 0.1 0.2 

14 0.0 0.0 0.1 0.1 0.1 0.2 

16 0.0 0.0 0.1 0.1 0.1 0.2 

 

 

Scorch Height (feet) 

Moisture  mi/h  

%  2  5  8  11  14  17  

6  4  5  6  7  8  9  

8  3  4  5  6  7  8  

10  3  4  5  6  7  7  

12  3  4  5  6  6  7  

14  3  4  4  5  6  6  

16  3  3  4  5  6  6  
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Probability of Ignition from a Firebrand (%) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  53  53  53  53  53  53  

8  40  40  40  40  40  40  

10  30  30  30  30  30  30  

12  22  22  22  22  22  22  

14  16  16  16  16  16  16  

16  11  11  11  11  11  11  

 

 

 

 

BehavePlus Outputs for TU2 Backing Fire 

 

Rate of Spread (chains per hour) 

1-h 20-ft Wind Speed 

Moisture mi/h 

% 2 5 8 11 14 17 

6 0.5 0.5 0.5 0.5 0.6 0.6 

8 0.4 0.4 0.5 0.5 0.5 0.5 

10 0.4 0.4 0.4 0.5 0.5 0.5 

12 0.4 0.4 0.4 0.4 0.5 0.5 

14 0.3 0.4 0.4 0.4 0.4 0.5 

16 0.3 0.3 0.4 0.4 0.4 0.4 

 

 

Flame Length (feet) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  0.8  0.8  0.8  0.8  0.9  0.9  

8  0.7  0.7  0.8  0.8  0.8  0.8  

10  0.7  0.7  0.7  0.7  0.8  0.8  

12  0.7  0.7  0.7  0.7  0.7  0.8  

14  0.7  0.7  0.7  0.7  0.7  0.7  

16  0.6  0.6  0.7  0.7  0.7  0.7  
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Spotting Distance (miles) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  0.0  0.0  0.1  0.1  0.1  0.2  

8  0.0  0.0  0.1  0.1  0.1  0.2  

10  0.0  0.0  0.1  0.1  0.1  0.2  

12  0.0  0.0  0.1  0.1  0.1  0.2  

14  0.0  0.0  0.1  0.1  0.1  0.2  

16  0.0  0.0  0.1  0.1  0.1  0.2 

 

 

Scorch Height (feet) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  2  2  2  2  1  1  

8  2  2  2  1  1  1  

10  2  2  2  1  1  1  

12  2  2  1  1  1  1  

14  2  2  1  1  1  1  

16  2  1  1  1  1  1  
 

Probability of Ignition from a Firebrand (%) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  53  53  53  53  53  53  

8  40  40  40  40  40  40  

10  30  30  30  30  30  30  

12  22  22  22  22  22  22  

14  16  16  16  16  16  16  

16  11  11  11  11  11  11  
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BehavePlus Outputs for TL2 Headfire  

 

Rate of Spread (chains per hour) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  0.2  0.2  0.3  0.4  0.5  0.6  

8  0.2  0.2  0.3  0.4  0.4  0.5  

10  0.2  0.2  0.3  0.3  0.4  0.5  

12  0.1  0.2  0.2  0.3  0.4  0.5  

14  0.1  0.2  0.2  0.3  0.4  0.4  

16  0.1  0.2  0.2  0.3  0.3  0.4  

 

 

Flame Length (feet) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  0.3  0.4  0.4  0.5  0.5  0.6  

8  0.3  0.3  0.4  0.4  0.5  0.5  

10  0.3  0.3  0.4  0.4  0.4  0.5  

12  0.3  0.3  0.3  0.4  0.4  0.5  

14  0.3  0.3  0.3  0.4  0.4  0.4  

16  0.2  0.3  0.3  0.3  0.4  0.4 
 

Spotting Distance (miles) 

1-h 20-ft Wind Speed 

Moisture mi/h 

% 2 5 8 11 14 17 

6 0.0 0.0 0.1 0.1 0.1 0.2 

8 0.0 0.0 0.1 0.1 0.1 0.2 

10 0.0 0.0 0.1 0.1 0.1 0.2 

12 0.0 0.0 0.1 0.1 0.1 0.2 

14 0.0 0.0 0.1 0.1 0.1 0.2 

16 0.0 0.0 0.1 0.1 0.1 0.2 

 

 

Scorch Height (feet) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  1  1  0  0  0  0  

8  1  0  0  0  0  0  

10  0  0  0  0  0  0  

12  0  0  0  0  0  0  

14  0  0  0  0  0  0  

16  0  0  0  0  0  0  
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Probability of Ignitions from a Firebrand (%) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  53  53  53  53  53  53  

8  40  40  40  40  40  40  

10  30  30  30  30  30  30  

12  22  22  22  22  22  22  

14  16  16  16  16  16  16  

16  11  11  11  11  11  11  

 

 

 

 

BehavePlus Outputs for TL2 Backing Fire 

 

Rate of Spread (chains per hour) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  0.1  0.1  0.1  0.1  0.1  0.1  

8  0.1  0.1  0.1  0.1  0.1  0.1  

10  0.1  0.1  0.1  0.1  0.1  0.1  

12  0.1  0.1  0.1  0.1  0.1  0.1  

14  0.1  0.1  0.0  0.0  0.0  0.0  

16  0.1  0.0  0.0  0.0  0.0  0.0  

 

 

Flame Length (feet) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  0.2  0.2  0.2  0.2  0.2  0.2  

8  0.2  0.2  0.2  0.2  0.2  0.2  

10  0.2  0.2  0.2  0.2  0.2  0.2  

12  0.2  0.2  0.2  0.2  0.2  0.2  

14  0.2  0.2  0.2  0.2  0.2  0.2  

16  0.2  0.2  0.2  0.2  0.2  0.2 
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Spotting Distance (miles) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  0.0  0.0  0.1  0.1  0.1  0.2  

8  0.0  0.0  0.1  0.1  0.1  0.2  

10  0.0  0.0  0.1  0.1  0.1  0.2  

12  0.0  0.0  0.1  0.1  0.1  0.2  

14  0.0  0.0  0.1  0.1  0.1  0.2  

16  0.0  0.0  0.1  0.1  0.1  0.2 

 

 

Scorch Height (feet) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  0  0  0  0  0  0  

8  0  0  0  0  0  0  

10  0  0  0  0  0  0  

12  0  0  0  0  0  0  

14  0  0  0  0  0  0  

16  0  0  0  0  0  0 
 

Probability of Ignition from a Firebrand (%) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  53  53  53  53  53  53  

8  40  40  40  40  40  40  

10  30  30  30  30  30  30  

12  22  22  22  22  22  22  

14  16  16  16  16  16  16  

16  11  11  11  11  11  11  
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BehavePlus Outputs for SH9 Headfire 

 

Rate of Spread (chains per hour) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  3.5  5.9  8.8  11.9  15.3  18.9  

8  3.3  5.6  8.3  11.3  14.5  17.8  

10  3.1  5.2  7.8  10.6  13.6  16.7  

12  2.8  4.8  7.1  9.7  12.4  15.3  

14  2.4  4.2  6.2  8.4  10.8  13.3  

16  1.9  3.2  4.8  6.5  8.4  10.4 

 

 

Flame Length (feet) 

1-h 20-ft Wind Speed 

Moisture mi/h 

% 2 5 8 11 14 17 

6 5.8 7.4 8.9 10.2 11.5 12.6 

8 5.5 7.0 8.4 9.7 10.9 12.0 

10 5.2 6.6 8.0 9.2 10.3 11.3 

12 4.8 6.1 7.4 8.5 9.5 10.5 

14 4.2 5.4 6.5 7.5 8.4 9.2 

16 3.4 4.3 5.2 5.9 6.7 7.3 
 

Spotting Distance (miles) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  0.0  0.0  0.1  0.1  0.1  0.2  

8  0.0  0.0  0.1  0.1  0.1  0.2  

10  0.0  0.0  0.1  0.1  0.1  0.2  

12  0.0  0.0  0.1  0.1  0.1  0.2  

14  0.0  0.0  0.1  0.1  0.1  0.2  

16  0.0  0.0  0.1  0.1  0.1  0.2 

 

 

Scorch Height (feet) 

1-h 20-ft Wind Speed 

Moisture mi/h 

% 2 5 8 11 14 17 

6 39 56 73 89 105 121 

8 36 52 68 83 98 112 

10 34 48 62 76 90 103 

12 30 43 55 68 80 92 

14 25 36 46 57 67 76 

16 18 25 33 40 47 54 
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Probability of Ignitions from a Firebrand (%) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  53  53  53  53  53  53  

8  40  40  40  40  40  40  

10  30  30  30  30  30  30  

12  22  22  22  22  22  22  

14  16  16  16  16  16  16  

16  11  11  11  11  11  11  

 

 

 

 

BehavePlus Outputs for SH9 Backing Fire 

 

Rate of Spread (chains per hour) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  1.6  1.8  1.9  2.0  2.1  2.2  

8  1.5  1.7  1.8  1.9  2.0  2.1  

10  1.4  1.6  1.7  1.8  1.9  1.9  

12  1.3  1.4  1.6  1.7  1.7  1.8  

14  1.1  1.2  1.4  1.4  1.5  1.5  

16  0.9  1.0  1.1  1.1  1.2  1.2 

 

 

Flame Length (ft) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  4.0  4.2  4.4  4.5  4.6  4.7  

8  3.9  4.0  4.2  4.3  4.4  4.4  

10  3.6  3.8  4.0  4.1  4.1  4.2  

12  3.4  3.5  3.7  3.8  3.8  3.9  

14  3.0  3.1  3.2  3.3  3.4  3.4  

16  2.4  2.5  2.6  2.6  2.7  2.7 
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Spotting Distance (miles) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  0.0  0.0  0.1  0.1  0.1  0.2  

8  0.0  0.0  0.1  0.1  0.1  0.2  

10  0.0  0.0  0.1  0.1  0.1  0.2  

12  0.0  0.0  0.1  0.1  0.1  0.2  

14  0.0  0.0  0.1  0.1  0.1  0.2  

16  0.0  0.0  0.1  0.1  0.1  0.2 

 

 

Scorch Height (ft) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  23  25  26  27  27  27  

8  22  23  24  25  25  25  

10  20  21  22  23  23  23  

12  18  19  20  21  21  20  

14  15  16  17  17  17  17  

16  11  11  12  12  12  11  
 

Probability of Ignitions from a Firebrand (%) 

1-h  20-ft Wind Speed  

Moisture  mi/h  

%  2  5  8  11  14  17  

6  53  53  53  53  53  53  

8  40  40  40  40  40  40  

10  30  30  30  30  30  30  

12  22  22  22  22  22  22  

14  16  16  16  16  16  16  

16  11  11  11  11  11  11  

 

 

 

iii. Planning Prescribed Burns at Pine River State Forest 

 

21 provisional burn units encompassing roughly 1,583 acres have been delineated for Pine River State 

Forest, and are shown on Map 7. The burn units have been delineated principally for those areas mapped 

by the Natural Heritage Bureau as either mixed pine –red oak woodland or pitch pine – scrub oak 

woodland. Tables 8 and 9 provide data for the 21 burn units, including the percent cover of the mapped 

fuel types (Table 8) and the acres of mapped fuel types (Table 9).  
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Map 7. Provisional Burn Units 
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Table 8. Provisional Burn Units with % Cover of Mapped Fuel Types 

 Scott and Burgan Burnable Fuel Types (%) 

Unit Name 

GR3

/SH3 SH3 SH9 TL1 TL2 TL3 TL6 TL9 TU1 TU2 TU3 

Clough Road North Unit 1 

    

0.31 

    

0.67 

 Clough Road North Unit 2 0.05 

   

0.07 

 

0.01 

 

0.07 0.80 

 Clough Road South Unit 1 

         

0.97 

 Clough Road South Unit 2 

      

0.02 

 

0.08 0.87 

 Hutchens Pond Road East Unit 1 

         

1.00 

 Hutchens Pond Road East Unit 2 

     

0.14 

   

0.84 

 Hutchens Pond Road West Unit 1 

         

0.27 0.73 

Hutchens Pond Road West Unit 2 

         

0.98 

 Hutchens Pond Road West Unit 3 

         

0.99 

 Hutchens Pond Road West Unit 4 

   

0.12 0.29 

   

0.06 0.53 

 Hutchens Pond Road West Unit 5 

         

0.04 0.96 

Hutchens Pond Road West Unit 6 

    

1.00 

      Hutchens Pond Road West Unit 7 0.02 

  

0.02 

    

0.05 0.90 

 Lost Pond Road East Unit 1 0.01 0.04 0.07 0.28 0.24 

    

0.30 0.02 

Lost Pond Road West Unit 1 

  

0.68 

      

0.26 

 Lost Pond Road West Unit 2 

  

0.32 

    

0.08 

 

0.58 

 Lost Pond Road West Unit 3 

  

0.02 

    

0.03 

 

0.95 

 Molly Philbrick Road Unit 1 

        

0.21 0.77 

 Molly Philbrick Road Unit 2 

      

0.24 

  

0.76 

 Wilkinson Swamp Road South Unit 1 

        

0.02 0.97 

 Wilkinson Swamp Road South Unit 2 

    

0.45 

    

0.54 
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Table 9. Provisional Burn Units with acres of Mapped Fuel Types  

 Scott and Burgan Burnable Fuel Types (acres)  

Unit Name 

GR3

and 

SH3 NB1 NB9 

NB9 

and 

TL6 SH3 

SH3 

and 

GR3 SH9 TL1 TL2 TL3 TL6 TL9 TU1 TU2 TU3 

Unit 

Size 

Clough Road North Unit 1   0.6   1.0         24.0         51.1   76.7 

Clough Road North Unit 2 6.7 0.2 0.6         0.0 10.1 0.1 1.2   10.5 117.7 0.0 147.1 

Clough Road South Unit 1   1.8             0.0         60.0   61.8 

Clough Road South Unit 2   1.0             0.0 0.1 1.1   3.7 39.7   45.5 

Hutchens Pond Road East Unit 1   0.0               0.0       78.7   78.7 

Hutchens Pond Road East Unit 2 0.1   0.4             4.4       25.7   30.6 

Hutchens Pond Road West Unit 1                           8.2 21.8 29.9 

Hutchens Pond Road West Unit 2   1.5           0.0           78.4 0.3 80.2 

Hutchens Pond Road West Unit 3   0.6           0.1         0.0 143.7 0.2 144.5 

Hutchens Pond Road West Unit 4               7.8 19.1 0.1     3.7 35.0   65.7 

Hutchens Pond Road West Unit 5                           2.7 73.4 76.1 

Hutchens Pond Road West Unit 6               0.1 35.9       0.0     36.0 

Hutchens Pond Road West Unit 7 1.3   1.9 0.0       1.1 0.0       2.8 51.5   58.6 

Lost Pond Road East Unit 1 2.2 0.1 4.4   8.5 2.9 13.2 57.0 47.9         60.4 4.1 200.7 

Lost Pond Road West Unit 1   1.8         19.7             7.5   29.0 

Lost Pond Road West Unit 2   1.6         23.0     0.0   5.5   42.5   72.7 

Lost Pond Road West Unit 3             0.3         0.5   15.7   16.5 

Molly Philbrick Road Unit 1   2.9   0.4             0.6   40.9 149.2   193.9 

Molly Philbrick Road Unit 2                 0.0   2.3   0.0 7.2   9.5 

Wilkinson Swamp Road South Unit 1                 0.3       1.9 87.7   90.0 

Wilkinson Swamp Road South Unit 2   0.4       0.1     18.2 0.0       21.9   40.7 
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A small number of these units currently have the infrastructure (firebreaks) in place that would be needed 

for implementing a burn, but most would need additional access and fuel breaks to be created. As 

experience and expertise with conducting burns at Pine River State Forest grows, there are many units 

where moisture of extinction tactics could be used. Moisture of extinction tactics would primarily involve 

using wetlands as fuel breaks when fuels are not available, but could also incorporate other types of 

transitions into less available fuel, such as areas of TL1 associated with Eastern hemlock dominated 

stands.  

 

Given that fire has been largely absent from the Forest for the past 50-100 years, prescribed burns should 

be planned so that initial burns are “anchored” to major fuels breaks. Some of the major fuel breaks on the 

Forest include the Pine River and Wilkinson Brook and their associated riparian corridors, and the major 

roads where thinning has been completed to create zones of reduced canopy fuels; Hutchens Pond 

(Drake), Clough Road, Wilkinson Brook, and Molly Philbrick Roads. Anchoring burns from these 

features would entail using them as the downwind perimeter of the burn unit. Several of the 21 burn units 

delineated for the Forest and shown on Map 7 have been designed with this mind.  

 

The long-term sequencing of prescribed burns, and where to anchor burn units, can be based on known 

prevailing weather patterns. Records from Fryeburg, Maine and Concord, New Hampshire, indicate that 

winds are generally from southwest to northwest, especially during periods when high-pressure systems 

dominate weather patterns (Keim 2004, Zielinski and Keim 2003).  Records indicate more southerly 

winds in the summer (Figure 4).  Easterly winds generally are associated with storm systems that bring in 

precipitation and high humidity. Westerly winds would generally move fires southeast to northeast, west 

to east, or northwest to southeast. Figures 3-5 illustrate the wind directions and average speeds by season 

(spring, summer, and fall).  

 

The data in Figures 3-5 indicate that a general pattern of implementing burns from east to west, anchoring 

off the major fuel breaks, would be appropriate. As fuels are reduced in the downwind areas, prescribed 

burns upwind of the “black” (units burned in the previous 1-2 years), can potentially be burned under 

drier conditions to generate greater fire intensity and severity. High intensity and high severity burns may 

be desirable and necessary to meet some of the management goals and objectives outlined above.     

 

Burns can be carried out any time of the year if prescription parameters and objectives can be met.  With 

days shortening in October and November, suitable conditions after mid-October can be scarce as 

mornings often bring heavy dew and relative humidity generally does not reach an acceptable level until 

noon and then rises quickly after 3:00 pm. Growing season burns are generally considered to be more 

effective “ecological” burns as encroaching fire intolerant plants species have fewer root reserves and are 

more likely to be killed by fire. The ability to burn down through the organic soil to expose mineral soil 

for pitch and red pine regeneration is also greater in the growing season. Once fuels have been reduced 

and ecological objectives have been met, dormant season burns can be used for “maintenance” burns to 

keep litter, fine dead, and other fuels at appropriate levels. Furthermore, with higher moisture content in 

the organic soil, and greater root reserves, dormant season burns can help to minimize tree mortality. 

However, this must be weighed against the greater potential for crown fire activity in dense stands of 

pitch pine. Springtime prior to green-up is known to be the season with the highest risk for crown fires in 

pitch pine stands. Because of this, extreme caution should be used in planning and implementing 

springtime dormant season burns. 
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Figure 3. Wind direction and average speed for spring.  Data from National Climate Data Center, 

Western Regional Climate Center, for the period March 1, to May 31, for an average of the years 2001 to 

2012  Available via : http://www.wrcc.dri.edu/cgi-bin/wea_windrose.pl?laKIZG 

http://www.wrcc.dri.edu/cgi-bin/wea_windrose.pl?laKIZG
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Figure 4. Wind direction and average speed for summer.  Data from National Climate Data Center, 

Western Regional Climate Center, for the period June 1, to August 31 for an average of the years 2001 to 

2012  Available via : http://www.wrcc.dri.edu/cgi-bin/wea_windrose.pl?laKIZG 

 

http://www.wrcc.dri.edu/cgi-bin/wea_windrose.pl?laKIZG
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Figure 5. Wind direction and average speed for fall.  Data from National Climate Data Center, 

Western Regional Climate Center, for the period September 1, to November 30, for an average of the 

years 2001 to 2012  Available via : http://www.wrcc.dri.edu/cgi-bin/wea_windrose.pl?laKIZG 

 

Properly managing smoke from prescribed burns at Pine River will be one of the most important elements 

of a successful burn program. Smoke from prescribed fire contains particulate matter and toxic chemicals 

that are known to be hazardous to human health, especially those with lung and/or heart conditions. 

Neighbors to the Forest, as well as burn crews, can be exposed to smoke during burns, and steps should 

be taken to minimize this exposure. Furthermore, smoke can impair visibility and create highly hazardous 

conditions along roads. Limited visibility even on lower use local roads, like some of those within the 

Forest, can result in traffic accidents and injuries. Please see the publication Smoke Management Guide 

for Prescribed and Wildland Fire published by the National Wildfire Coordinating Group for 

comprehensive review of prescribed fire smoke hazards and best practices for management smoke 

emissions. Map 8 shows a five mile smoke screen area for the burn units delineated for the Forest. Major 

smoke sensitive features are identified on the map. Half and one mile smoke screening will be completed 

for individual burn units as part of the burn unit management plans. 

http://www.wrcc.dri.edu/cgi-bin/wea_windrose.pl?laKIZG
http://www.nwcg.gov/pms/pubs/SMG/SMG-72.pdf
http://www.nwcg.gov/pms/pubs/SMG/SMG-72.pdf
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Map 8. Five Mile Smoke Screening Area 
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d. Wildfire Risk and Response 

 

Mitigating the risks associated with wildfires at Pine River will be accomplished through targeted fuel 

reduction activities, maintaining key access and firebreaks, restoring and maintaining fire regimes within 

the dry pitch pine sandplain system, and maintaining operational preparedness to rapidly respond to 

wildfire incidents. Fuel types associated with the dry pitch pine sandplain system, as well as other 

vegetation types on the Pine River State Forest and in the surrounding area, are described below in more 

detail under the section addressing prescribed fire.  

 

Wildfires are those fires that are either started by natural causes (lightning strike) or human sources, such 

as embers from brush pile fires in the spring. The potential for wildfires at Pine River is typically highest 

in the spring when the vegetation is still dormant and after the ground becomes snow free. This is also the 

time of year when the crowns of pitch pines and other trees susceptible to torching are at their driest, 

making the spring the period with the greatest risk for sustained crown fires (Duveneck 2005). These 

types of fires have the potential for generating flame lengths of upwards to 100 feet.  Late summer and 

fall drought, or just after leaf-off can be a second time of year when the potential for wildfires increases.       

 

Targeted fuel reduction began at Pine River in 2011 with the creation of several WUI buffers and the 

improvement of a variety of internal roads and trails.  WUI buffers consist of 150’ wide zones of reduced 

canopy fuels along key boundary segments where private residences abut the Forest. Reduced surface and 

shrub fuels will need to be maintained in these buffers over time, which can be accomplished with a 

combination of mechanical treatments (mowing/mastication of dense shrubs and regrowth) and prescribed 

burning. Internal roads and trail that have been enhanced for fire management have been strategically 

located across the Forest and also include reduced canopy fuels with distances ranging from 50 – 150 feet 

of the centerline of the road. The key WUI buffers and firebreaks that have been created on the Forest are 

described in Table 10 below. Some suggestions for additional improvements to the WUI buffers and 

firebreaks are provided in the Table. 
 

Table 10. Major WUI Buffers and Firebreaks on the Pine River State Forest  

Name/Location Type Approximate 

Dimensions  

Long-term management and other notes 

Duncan Lake Road WUI buffer 6,000’ x 150’ 

(18 acres) 

Given the presence of pitch pine – scrub oak woodland 

vegetation south of the buffer, mow/burn surface and 

understory fuels on roughly a five year rotation  

Molly Philbrick Road WUI buffer 3,800’ x 150’ 

(13 acres) 

Manage surface and understory fuels as needed 

Wilkinson Brook 

Road 

WUI buffer 4,000’ x 150-

300’ (15 acres) 

Manage surface and understory fuels as needed 

Clough Road Defensible 

space 

5,000’ x 150-

300’ (23 acres)  

Manage surface and understory fuels as needed. On the 

northeast end, consider extending the buffer along the 

Forest boundary (approximately 2,200 ft. of boundary) 

surrounding the residences near the junctions of Clough 

Road and Wilkinson Swamp Road.   

Drake Road Defensible 

space 

5,500’ x 300’  

(37 acres) 

Manage surface and understory fuels as needed 
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Table 10. Major WUI Buffers and Firebreaks on the Pine River State Forest  

Name/Location Type Approximate 

Dimensions  

Long-term management and other notes 

Lost Ponds Woods 

Road 

Enhanced 

firebreak 

3,000’ x 100’  

(7 acres) 

Given the presence of pitch pine – scrub oak woodland 

vegetation in the vicinity, mow/burn surface and 

understory fuels on roughly a five year rotation. Consider 

extending buffer southwest along the Forest boundary for 

approximately 3,000 ft. to prevent fires from moving 

southeast into the large area of pitch pine – scrub oak 

woodland vegetation on the neighboring property. 

Alternatively, work with the abutter to widen and 

enhance the woods road running south across their 

property to Route 16. These improvements would help to 

protect the residences around White Pond.   

Woods road from 

Clough Road to 

Molly Philbrick Road 

Enhanced 

firebreak 

4,000’ x 100’ 

(10 acres) 

Manage surface and understory fuels as needed 

Woods road from 

Drake Road west to 

the Pine River  

Enhanced 

firebreak 

4,000’ x 100’ 

(10 acres) 

Manage surface and understory fuels as needed 

Woods road from 

Wilkinson Swamp 

Road west to tornado 

salvage area  

Enhanced 

firebreak 

2,000’ x 100’ 

(5 acres) 

Manage surface and understory fuels as needed 

Woods road north of 

Clough Road 

Enhanced 

firebreak 

1,300’ x 100’ 

(3.5 acres) 

Manage surface and understory fuels as needed 

 

Pine River currently has an extensive network of woods roads and trails that can be used for wildfire 

suppression. As described above, a subset of this network has been enhanced with fuel reduction 

treatments over the past few years. The table below summarizes the type and length of access and 

firebreaks currently known to occur on the Forest, which roughly totals 25 miles. As fire management 

areas and prescribed burns are planned in the future on the Forest, some of these roads may need to be 

extended, or enhanced along the lines of the improvements done to the firebreaks listed in the table above. 

Access and fire management infrastructure are also shown on Map 9. 
 

Table 11. Summary of Access and 

Firebreaks on the Pine River State Forest 

Type Approximate 

Length (miles) 
Public roads (Drake, Clough) 2.5  

Type 6 Engine 8.5 

Type 7 Engine 8 

Hand Line 1.0 

Grown in Skid Trail 1.5 

Grown in Old Road or Trail 1.5 

Undetermined  2 

Total 25 miles  
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Map 9. Access and Fire Management Infrastructure
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As mentioned above, the highest risk areas for wildfires on the Pine River State Forest and in the 

surroundings are the dry pine forests with the two unique natural community types. These natural 

communities have the fuels with the greatest potential for high intensity fires (high rates spread, 

considerable flame lengths, and crown fires) in and around the Forest.  The following describes the major 

concentrations of this vegetation, the associated values at risk and fire sensitive areas, and the major 

resources (fuel breaks) available for wildfire suppression. These are also shown on Map 10.  

 

 Southwest of the Pine River: Several hundred acres of pitch pine – scrub oak woodland and 

mixed pine – red oak woodland vegetation are found to the south and west of Pine River on the 

State Forest and on the large adjacent ownership to the south that extends to White Pond. The 

values at risk and fire sensitive features in this area are residences to the north on Duncan Lake 

Road and in the vicinity of Duncan Lake, residences to the southeast in the vicinity of White 

Pond, and the Route 16 corridor to the west. Firefighting resources in this area include: Duncan 

Lake Road and the associated WUI buffer, several woods roads and firebreaks within the Pine 

River State Forest (some of which have been widened and enhanced), woods roads on the 

adjacent private lands (although these will likely be insufficient for suppressing high intensity 

wildfires), the riparian corridors associated with (clockwise) Frenchman’s Brook, Pine River, and 

Roland Brook, the large wetland northeast of Duncan Lake. Given the prevailing west and 

northwest winds associated with high pressure systems, Pine River would likely be the primary 

holding resource for the suppression of a high intensity wildfire in this area.  

 

 East and West of Drake Road: Another several hundred acres of mixed pine – red oak woodland 

vegetation are found to the East and West of Drake Road in between the Pine River and 

Wilkinson Brook. The salvage cut area from the 2008 tornado is to the south and east. This area is 

in the middle of the Forest, and includes some recently harvested stands west of Drake Road. 

October of 2013, a prescribed burn was completed on roughly 30 acres, also to the west of Drake 

Road, and within one of the harvested stands. The primary values at risk and fire sensitive 

features are the residences to the south on Drake Road (near the junction with Clough Road), and 

Drake Road. This area has a significant expanse of firefighting resources, including: Drake Road 

and the associated 300’ thinned area, numerous Type 6 and Type 7 roads and firebreaks, and 

significant wetlands and riparian zones associated with Pine River and Wilkinson Brook.    

 

 South of Wilkinson Swamp Road: A smaller area of mixed pine – red oak woodland lies to the 

south of Wilkinson Swamp Road to the northwest of Clough Road and north of Wilkinson Brook. 

The tornado salvage cut area bisects this pocket of vegetation. The values at risk and fire sensitive 

features in this area are the residences to the north on Wilkinson Swamp Road and Wilkinson 

Swamp Road. This area has good access off Wilkinson Swamp Road via Type 6 and Type 7 

roads and firebreaks, and is also surrounded by the Wilkinson Brook riparian corridor to the 

south, and other wetlands and mesic forest types to the north. Defensible space has also been 

created along Wilkinson Swamp Road via canopy fuel reduction.  

 

 Clough Road: A few hundred acres of mixed pine – red oak woodland can be found along Clough 

Road. Some larger timber harvests were completed on the south side of the road in 2012 & 2013. 

The values at risk and fire sensitive areas are residences to the south near the junction of Clough 
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 Map 10. Concentrations of Dry Pine Forests and Options for Contingencies 



 

 60 

Road and Drake Road, residences to the northeast on Clough Road, and Clough Road. There is 

Type 6 and Type 7 access, and a thinned area of defensible space along much of Clough Road. 

Other firefighting resources include the Wilkinson Brook riparian area to the northwest, scattered 

wetlands and mesic forests to the northeast, a generally north facing slope of hardwoods going up 

towards Pocket Mountain, and a WUI buffer along Molly Philbrick Road. 

 

The topography across Pine River State Forest is generally flat, although small slopes do occur 

throughout. The slopes that could present the greatest challenges and hazards during a wildfire 

suppression incident include the esker system running north-south east of the Lost Ponds woods road. 

This esker has pockets of pitch pine – scrub oak woodland vegetation on west facing slopes that could be 

subject to higher winds associated with high pressure systems. Placing firefighting resources along the top 

of the esker could be hazardous. Similar features occur on the eastern side of the Pine River, and similar 

caution should be used when using direct attack on any of these slopes. The other major topographic 

feature on the Forest is the north facing slopes in the southeastern corner that lead up towards Pocket 

Mountain. These slopes are dominated by hardwood forest with leaf litter fuels and represent an area 

where reduced fire behavior could be anticipated during a wildfire. Direct attack via hand lines in these 

fuels would likely be a safe and effective suppression tactic. 

 

The Division of Forest and Lands will maintain operational preparedness to respond to wildfire incidents 

at Pine River State Forest by maintaining the necessary equipment, trained personnel, and relationships 

with local suppression entities. The Division should work to involve the local fire departments in 

prescribed burns that are implemented on the Forest, and potentially use some of the burns as live fire 

suppression training incidents. The Division should also consider doing an analysis to determine where 

indirect attack (backfiring) may represent a safe and effective strategy to take advantage of natural 

occurring fires that may happen on the Forest.  

 

e. Legal and Regulatory Issues 

 

Chapter 227-L (Woodland Fire Control) of New Hampshire Title XIX-A (Forestry Laws) provides for 

granting of permits for open burning with the approval of the fire warden of the town where burning will 

take place.  While there are no specified requirements in the law for notification, it is recommended that 

neighbors and other key contacts in the local communities (town offices, major businesses) be notified at 

the start of the burn season regarding planned management activities, and then again within 48 hours of 

conducting a burn. Neighbors who live adjacent to a given burn unit, or that might be impacted by smoke 

from the burn, should be the priority for notification. Ossipee Valley Mutual Aid and Green Mountain 

Fire Tower (if staffed) should also be notified prior to ignition.   

 

Chapter ENV A-1000 of the New Hampshire Code of Administrative Rules specifies the approval by the 

New Hampshire Department of Environmental Services is not required for open burning. A commercial 

permit is required for burns between 9:00 AM and 5:00 PM local time, unless it is raining, in which case 

a regular permit is required. A regular permit is required for burns after 5:00 PM. Both types of permits 

may be necessary if burns are to start before 9:00 AM and continue past 5:00 PM.  Mop-up must be 

complete, that is nothing burning or smoking, unless the burn will be attended. If sufficient crew and 

equipment are available, some residual smoldering could be permitted. The permittee is responsible for 

damages and suppression costs should the prescribed burn become a wildfire. 
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There may be additional local permits for any impacts in wetlands, and these local laws will be complied 

with.  

 

f. Outreach and the Public 

 

The public should be informed of the management activities and prescribed burns being planned for Pine 

River State Forest each year. This can be accomplished through information meetings, field walks, 

educational signage, direct mailings, and using local media outlets. Neighbors who live adjacent to areas 

being planned for burns or those who may be affected by smoke should be individually notified of the 

Division’s plans. Direct notification can be accomplished with a letter and map illustrating the areas 

targeted for management. Neighbors who so request should be notified the day of the burn, especially if 

they have health conditions that would be aggravated by smoke or are involved in activities that could be 

negatively affected by smoke. Day of notifications can be accomplished via phone, email, or door to door 

visits. This will depend upon the needs of the individual requesting notification. It is critical that 

neighbors with health conditions, especially lung or heart conditions which can be exacerbated by 

inhaling smoke from prescribed burns, be identified and kept in close contact during the planning and 

implementation of burns. 

 

During wildfires, prescribed burns, and mechanical treatments, recreational visitors will have to be 

excluded from areas where operations are occurring. Hikers and other visitors will be in danger from 

machinery operating either during mechanical treatment or prescribed burn operations. They will also be 

in danger in the event of wildfire, or in the event of an escape from a prescribed burn. Access points 

should be closed and appropriate signage displayed to inform visitors why an area is closed and the 

duration of closure. Specific burn crew personnel (information staff, smoke spotters) should be assigned 

to direct visitors who might wander into the area away to safety. 

 

IV. Project Evaluation 

 

a. Ecological and Fuel Reduction Monitoring 

 

Evaluating the efficacy of mechanical treatments and prescribed fire to restore and maintain the 

exemplary pitch pine sandplain natural communities and reduce fuel loads across Pine River State Forest 

will be necessary. This is a vital component of an adaptive management approach, which is important 

given the inherently stochastic nature of ecological systems, and the still evolving understanding of the 

ecological drivers of pitch pine sandplain systems. Monitoring the effectiveness of mechanical treatments 

and prescribed fire should be based upon the ecological management goals and objectives outlined above.  

 

The Nature Conservancy has developed monitoring protocols for the ecological and fire management 

program it has established on its Ossipee Pine Barrens Preserve (Bushnell 2011). Given the similar 

management targets and approach being proposed, these protocols can likely be adapted to meet the 

monitoring needs for Pine River. The Ossipee protocols use a transect-based sampling approach, and 

transects can either be randomly or systematically placed within management units. Transects provide a 

means of more reliably capturing the variability across a management unit that is typically found with fire 

effects.  
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Table 12 provides guidance about monitoring approaches and frequency that can be used for the 

ecological management objectives, and Figure 6 provides an illustration of how a sample location can be 

organized along a transect
3
. Measuring progress on these objectives will not only provide understanding 

about the efficacy of treatments to maintain the pitch pine sandplain natural communities, but also about 

progress made towards managing fuel loads on the Forest. Canopy cover, mineral soil exposure, and tall 

shrub height and cover, all represent metrics that can be used to make inferences about fuels loads. 

 
 

Table 12. Potential Monitoring Approach & Frequency for Ecological Management Objectives 

Target 

Ecological 

Attribute Objective 

Monitoring 

Approach 

Monitoring 

Frequency 

M
ix

ed
 p

in
e –

 red
 o

a
k

 

w
o

o
d

la
n

d
 

Fire 

intolerant tree 

species 

encroachment 

Species that are atypical of the 

community will be maintained to <10% 

cover of stems with dbh >10 cm within a 

given management unit 

Measure all saplings of 

all tree species within 6 

ft. radial plots spaced 

along transects  

5 years post 

treatment 

Substrate 

The overall cover of litter and duff will be 

reduced to expose mineral soil across 10–

25% of the surface of a given 

management unit 

Measure exposed soil 

along 12 ft. line 

intercepts spaced along 

transect  

Within 1 year 

of treatment 

Canopy cover 

Variability in the canopy will be 

maintained in the following ranges for the 

entire community occurrence:  

20–40% closed canopy forest 

60–80% open canopy woodland  

Can be estimated using 

high resolution aerial or 

satellite imagery; 

alternatively, ocular 

estimates from field data 

Every 5-10 

years after 

baseline data is 

established 

P
itch

 p
in

e –
 scru

b
 o

a
k

 w
o
o

d
la

n
d

 

Tall shrub 

height 

Tall shrub height will be maintained in 

the following ranges within a given 

management unit: 

20–40% with avg. height 0.5–1 m 

40–60% with avg. height 1.5–2.5 m 

20–40% with avg. height >2.5 m 

Measurement of 

individual tall shrubs 

(scrub oak) at sampling 

locations spaced along 

transects; measure two 

tallest stems closest to 

center point 

1, 3, and 5 

years post 

treatment 

Tall shrub 

cover 

Tall shrub cover will be maintained in the 

following ranges within a given 

management unit: 

20–40% with avg. cover of 10–30% 

40–60% with avg. cover of 30–70% 

20–40% with avg. cover >70% 

Point intercept method at 

sampling locations 

spaced along transects; 

record yes/no “hits”  

1, 3, and 5 

years post 

treatment 

Fire 

intolerant tree 

species 

encroachment 

Species that are atypical of the 

community will be maintained to <10% 

cover of stems with dbh >10 cm within a 

given management unit 

Measure all saplings of 

all tree species within 6 

ft. radial plots spaced 

along transects 

5 years post 

treatment 

Substrate 

The overall cover of litter and duff will be 

reduced to expose mineral soil across 

>20% of the surface of a given 

management unit 

Measure exposed soil 

along 12 ft. line 

intercepts spaced along 

transect 

Within 1 year 

of treatment 

                                                      
3
 For more detail on these methods, see Monitoring Protocols for the Ossipee and Waterboro Barrens (Bushnell 

2011).  
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Table 12. Potential Monitoring Approach & Frequency for Ecological Management Objectives 

Target 

Ecological 

Attribute Objective 

Monitoring 

Approach 

Monitoring 

Frequency 

Canopy cover 

Variability in the canopy will be 

maintained in the following ranges within 

each special management area:  

10–30% closed canopy forest 

50–60% open canopy woodland 

10–30% thicket and shrubland  

Can be estimated using 

high resolution aerial or 

satellite imagery; 

alternatively, ocular 

estimates from field data 

Every 5-10 

years after 

baseline data is 

established 

 

When possible, fire behavior should also be monitored and measured through observations of flame 

length and rates of spread. Building an understanding of how the various fuel types behave in different 

seasons and under different climate and weather conditions will help to: 1. Gauge how well the mapped 

Scott & Burgan fuel types represent the actual fuels on the Forest, and adjust the models if needed; and 2. 

Build long term knowledge about fire behavior that is instrumental to be able to increase the complexity 

of burns while maintaining safety. Markers of a known height and spaced a known distance apart within 

units can aid in estimating rates of spread and flame length. Video recorders can also be used to film fire 

behavior. A crew member should be assigned as a Fire Effects Monitor (FEMO) to take and record both 

weather and fire behavior observations. In order to be able to put the fire behavior observations in 

context, complete records of weather and climate factors must be kept. This includes the fire weather 

forecast from the National Weather Service, all the onsite weather observations taken during a burn, and 

when possible information about long term climactic conditions, especially precipitation.  

 

Table 13 shows a summary of data collected for a subset of the management units that were monitored at 

the Ossipee Pine Barrens in 2012. This provides an illustration of how the data can be organized to track 

progress towards the ecological management objectives. 
 

Table 13. Example Monitoring Data Collected from the Ossipee Pine Barrens Preserve in 2012 
Year of data collection 2012 2012 2012 2012 2012 

Unit Name WV 1-1 THCK 8 WB 8 SJR 2 Tri 1 

Year of burn 2011 2009 2009 2008 No burn 

Mow (Yes/No) Yes ('09) No No No Yes ('11) 

Harvest Yes ('04) No Yes ('10) No Yes ('05) 

# of years post burn 1.00 3.00 3.00 4.00 1.00 

# of sample pts. 30.00 31.00 30.00 30.00 30.00 

Avg. RH during burn 53.80 42.40 49.00 64.30 - 

Avg. Temp during burn 80.80 74.80 81.00 80.00 - 

Days since rain 3.00 4.00 9.00 16.00 - 

Mineral Soil Exposure 

     # of pts. with mineral soil ≥ 20% 0 1 1 0 0 

% of pts. with mineral soil ≥ 20% 0% 3% 3% 0% 0% 

Avg. % cover of mineral soil for points registering  a value - 18% 12% - - 

Avg. % cover of mineral soil 0% 1% 1% 0% 0% 

Std. Deviation  - 14% 4% - - 

Scrub Oak Cover 

     # of pts. with SO cover < 50% 24 10 19 15 20 

% of pts. with SO cover < 50%  80% 32% 63% 50% 67% 

Avg. % cover of SO 30% 58% 45% 57% 43% 

Std. Deviation  21% 29% 20% 30% 27% 

Scrub Oak Height 

     # of pts. with SO height < 72" 30 30 30 23 30 

% of pts. with SO height < 72" 100% 97% 100% 77% 100% 
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Avg. SO height (inches) 32.54 42.16 45.28 51.28 31.23 

Std. Deviation  9.71 13.7 15.16 24.31 9.74 

Mortality of Fire Intolerant Tree Species (Stems > 4" DBH) 

     Number of pts. with fire intolerant tree 24 28 10 22 6 

Number of pts. with where stem is dead 12 3 2 6 0 

% mortality 50% 11% 20% 27% 0% 

Avg. DBH of stems 6.1 11.25 7.5 8.08 10.5 

 

The rare and uncommon 

wildlife that occur at Pine 

River, or that may be found 

at the site in the future, 

should also be monitored 

over time to determine how 

the populations are 

responding to management. 

For Lepidoptera, surveys 

can be conducted using a 

combination of blacklight 

bucket traps, blacklight 

sheeting, spring and fall 

“sugar baiting,” and 

potentially non-lethal 

sampling methods such as 

high resolution photos of 

individuals coming to sheets 

or bait patches. For the latter 

approach, the surveyor 

would need to have experience with the subset of uncommon Lepidoptera associated with the unique 

pitch pine sand plain natural communities. Photographic evidence documenting presence/absence could 

then be focused on just these species, which would increase the feasibility of sampling in this manner.  

Lepidoptera surveys can be done on a 5-10 year basis, or spread out over shorter time intervals. If done on 

a 5-10 year basis, the surveys should be comprehensive to document as many of the rare species as 

possible, which requires sampling from early spring through mid-late fall. Alternatively, a smaller amount 

of sampling can be done each year, which helps to avoid the risk of planning a comprehensive survey 

during a year that turns out to be poor for collecting due to unfavorable weather, down years for 

populations, or other factors. Sampling should also be stratified across the forest within the larger, intact 

concentrations of habitat. Confirming and documenting that there are replicate populations of a given 

species helps to better understand the conservation status of the species at the site. Species that can only 

be found in single locations will necessitate implementing careful management in those areas to ensure  

the species is not extirpated from the site. Estimating population viability for rare Lepidoptera at Pine 

River may not be feasible, and the most realistic metrics to focus on are likely presence/absence, the  

the presence of replicate populations across the Forest, and perhaps a measure of relative abundance over 

time. 

 

In the event that rare and declining bird species known to occur elsewhere in the Ossipee Pine Barrens are 

documented at Pine River, monitoring for these species should be undertaken as well. Data collection 

could be accomplished through conducting a breeding bird atlas focused on management units, or a more 

detailed point count study using methods developed by Faccio et. al. (2013). NH Audubon has developed  

 

Figure 6. Example of Transect Based Sampling Location 
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methods for monitoring uncommon nocturnal species, such as whippoorwill and common nighthawk 

(Hunt, 2013). 

 

In order to interpret ecological data that is collected, it will be important to keep detailed records about 

management treatments that are implemented. Management treatments, including timber harvests, 

mowing, and prescribed burns, can be catalogued in a GIS database. Details about harvest volumes, 

mowing prescriptions applied, year and date of burn, etc. should be recorded to provide as complete as 

possible an understanding of the management that occurred in a given area.    

 

 

It also important to capture and evaluate lessons learned regarding the operational side of applying 

management at the site. As burns are conducted on the Forest, important details will be learned about the 

safest and most effective way to apply fire in a given area. This will include things such as: how does fire 

behave on some of the slopes associated with esker systems on the Forest; does topography affect the 

forecasted wind directions; where are the closest and most reliable water points for a given burn unit; how 

does the smoke behave from a given unit and where is it most likely to settle after dark. These lessons can 

be captured in a written After Action Review (AAR) for each burn and kept on file. They will serve as an 

important reference and tool for future burn crews returning to units that have been previously burned. An 

example of an AAR from the Ossipee Pine Barrens has been provided in Appendix IV.  

 

 

Figure 7. Data collection summary for rare Lepidoptera found at the Ossipee Pine Barrens Preserve and 

closely adjacent areas from the mid-1990s to late- 2000s 
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b. Timber Management Monitoring 

 

The Forest Management Bureau monitors stands at a broad level by periodic State Lands inventory. These 

inventories are conducted every one to three decades. Stands are mapped and measured for various forest 

attributes and summary sheets are prepared and recorded for future reference. Staff foresters also visit 

stands several times between inventories to inspect stand development. When silvicultural interventions 

are needed, they are scheduled in the Forest Management Bureau biennial work plan which is tied in to 

the biennial budgeting process. If funds are needed and are available, budgets are prepared to fund 

interventions.  

 

V. Resource Needs 

The following section provides guidelines regarding the resources that will be needed to carry out the 

management program outlined in this plan. Average costs for mechanical treatments and prescribed fire 

are provided, as well as approximations for the types of equipment that will be required.   

Mowing of dense tall shrubs can be accomplished with a variety of types of equipment, but the most cost 

effective approach that has been used at pine barrens sites across the Northeast are Terex (or other brand) 

compact track loader type machines (see the Terex website for more information). These machines are 

highly maneuverable and can operate in tight stands, as well as areas with significant numbers of stumps. 

There are several contractors based in New England that own and operate this type of equipment, and 

costs range from $400 - $700 per acre. Based on this cost range, with a mowing interval of five years, 

contractual costs will be $11,120 - $19,810 per year to maintain the 141.5 acres of existing and planned 

WUI buffers and enhanced firebreaks on the Forest. The Division may want to undertake a cost/benefit 

analysis of contracting versus purchasing the equipment needed for these types of mechanical treatments.  

In addition to mowing of dense tall shrubs, lighter duty mowing to maintain existing firebreaks and install 

ignition trails within burn units where shrubs are less dense, will also be needed. This type of mowing can 

be accomplished in a more cost effective manner by using a standard tractor with a brush cutting 

attachment. Contractual rates for this type of equipment range from roughly $75 - $125 per hour. While 

much less costly to contract than a high pressure Terex type mower, operational flexibility is greatly 

enhanced by having a tractor and brush hog onsite during a burn window. In many instances, mowed 

firebreaks and ignition trails will have significant regrowth by the time prescribed fire operations take 

place, necessitating last minute re-cutting of these features. In order to have this flexibility, the Division 

could either purchase the equipment and have an operator onsite during burns, or look to establish 

retainers with local contracts with flexibility to be available on short notice when favorable burn 

conditions arise. 

Guidelines for crew and equipment needed to safely implement prescribed burns at Pine River are 

provided in the NH Prescribe Fire Councils guide: Planning for Prescribed Burning in New Hampshire. A 

typical burn at Pine River will likely require the following crew and equipment (this list is not exhaustive 

and covers just the primary equipment needed): 

 3 Type 6 engines (1 reserve engine) 

 2 Type 7 engines  

http://www.terex.com/construction/en/products/new-equipment/compact-track-skid-steerloaders/compact-track-loaders/index.htm
http://extension.unh.edu/resources/files/Resource001886_Rep2781.pdf
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 12 – 25 trained and qualified crew (based on the size and complexity of the unit) 

 Variety of hand tools and backpack pumps 

 Several portable pumps (minimum of 2) for establishing water points 

 12 – 24 drip torches depending upon the size of the unit 

In addition to the crew and equipment needed on the day of the burn, a variety of staff will be needed to 

cover the following pre and post burn activities. These tasks can amount to several days of time per burn, 

especially if being covered by a single person: 

 Draft burn unit management plans (e.g. “prescriptions”). With fieldwork, and depending upon 

the experience of the person preparing the plan, 1-3 days will be required. 

 Ensure that burn units are prepped and ready on the day of the burn, including having drop points 

established/marked, firebreaks cleared, and neighbors and the public notified. Depending upon 

the burn unit and approach taken (contractual vs. Division staff for firebreak prep.) this can 

require anywhere from one to several days of staff time. 

 Monitor weather and fuel conditions leading up to the burn, potentially including 10-hr fuel 

sticks established at the site. 

 Monitor smoldering burn units in those cases when the duff is ignited; this can require several 

days of time depending on how long before a soaking rain event occurs.   

 Coordinate crew and equipment needed for the burn, including sending out GO/NO GO notices, 

providing directions, and responding to questions and needs from participating crew as they 

arise. 

Costs for implementing prescribed burns vary widely depending upon the home agency, amount of 

partner support, size of burn unit, and other factors. 

The ecological and fuel reduction monitoring outlined above will require 1-4 weeks of staff time annually 

depending upon the number of management units where the Division intends to collect data. A variety of 

field equipment will be needed to carry out the monitoring, including a GPS, 6 ft. ruler, point intercept 

pole, clip board and field forms, compass, densiometer, field guides, and other equipment depending upon 

the person collecting data. For a comprehensive list of equipment needed, please see Bushnell (2011).    

To ensure that the program moves forward, the Division should assign one staff person as the project lead 

for the site. This person would be accountable for coordinating the team of people that will be needed to 

implement the management actions and other activities laid out in the plan.  

VI. Implementation Schedule 
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Appendix 1. Vegetation History 
 

Excerpt from “Forest History and Significant Natural Features of the Pine River State Forest” (Sperduto 

2000): 

 

Vegetation History of the Ossipee Region 

The Early Settlement Period 

Little specific information is available regarding the early vegetation of the area that now forms Pine 

River State Forest; however, surveys, land evaluations, road layouts, town lot plans, and written histories 

supply information on the vegetation of the general region during the late eighteenth and early nineteenth 

centuries.  Historical information on the vegetation of Ossipee and Effingham provides a context for 

assessment of the current vegetation at Pine River State Forest. 

 

Assessment of available records from the late 1700s and early 1800s indicates that the towns of Ossipee 

and Effingham were covered by a mixture of mountainous areas, hilly uplands dominated by mixed 

hardwood forest, and level pine plains (Cook 1989, Rusts 1797, Cook 1822a, Cook 1822b, Cook 1823).  

The area that is now Pine River State Forest falls within the historical pine plains, which are currently 

dominated by white pine, pitch pine, red oak, scrub oak, and smaller components of red pine.  The 

relative historical importance of each of the pine species in pine plain systems, however, is less certain.  

One hypothesis is that areas currently dominated by pitch pine may have resulted in part from logging and 

frequent fire associated with human activities and that white pine may have been more prominent pre-

historically (W. Patterson, personal communication; P. Savachek, personal communication in Patterson 

and Finton 1996).  Review of historical information, however, suggests that large patches of essentially 

pure pitch pine, as well as mixes with white pine, may have been abundant in Ossipee and Effingham 

early in the settlement period, prior to the extensive logging and increased fire frequency that 

accompanied settlement activity.  A better understanding of the relative importance of pitch pine, white 

pine, and red pine in the historical pine plains of Ossipee and Effingham may improve our understanding 

of future ecological management possibilities for Pine River State Forest. 

 

For the area surrounding Pine River State Forest, the oldest information reviewed by NH Heritage comes 

from a survey of Effingham performed in 1772 (Thompson 1772).  Ebenezer Thompson surveyed the 

Effingham boundary lines and laid out 100-acre lots along the road from Wolfeborough to Effingham 

(then called the Pigwacket or Conway Road) and from the Ossipee River north to Conway.  Thompson 

indicated that much of the land in Effingham itself (then called Leavittstown) was dominated by 

unspecified pine, which may have included pitch pine, white pine, and/or red pine.  Land from the 

Conway line south through Freedom (then part of Ossipee Gore) to the Effingham line was dominated 

specifically by pitch pine, interrupted by a beech ridge.  Thompson stated: 

 

…The land on Leavits Town Southerly line is from East Town [now Wakefield] up Two miles 

and a half very Good the Remaider to the uper End mostly pine land. 

 

From Wolfbourough to Leavits town on the Road Considerable good Land until you come within 

½ a mile of Leavits Town line then pine to the line.  From Conway Line to the Lot No. 14 & 15 

Inclusively all the Growth Pitch pine, from the Lot No. 16 to the Lot No. 47 Inclusively good 

Land Chiefly a Beach Ridge and from thence to Leavits Town Line all Pitch pine. 

 

Land quality evaluations performed by Richard Rusts in 1797 and by Benjamin Cook in 1822 and 1823 

corroborate this account of abundant pitch pine in the Ossipee and Effingham areas (Rusts 1797, Cook 

1822a, Cook 1822b, Cook 1823).  In 1797, Rusts assessed the quality of land in Ossipee Gore, which 

included land that would be annexed to Effingham in 1820 and later incorporated as the town of Freedom.  

In a total of 107 lots, Rusts recorded 59 occurrences of pitch pine, including 35 lots described as “pitch 
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pine plains.”  In his descriptions of five of the 107 lots, he referred to an unspecified pine species.  Rusts 

did not specifically mention white pine or Norway (red) pine in any of the lots he evaluated (Rusts 1797).  

In 1822 and 1823, Benjamin Cook similarly evaluated 12 lots in Ossipee.  Of these, seven included a 

component of “pitch pine plains” and/or “pitch pine timber”, one contained some “white pine timber”, 

and three contained unspecified “pine timber” (Cook 1822a, Cook 1822b, Cook 1823).  The remainder of 

the land evaluated by Rusts and Cook was dominated by varying mixtures of beech, maple, red oak, 

hemlock, and spruce, interspersed with occasional heaths (open peatlands) and swamps. 

 

In addition to these specific land evaluations, occasional references to tree species also occur in survey 

maps.  Surveys of three sections of Ossipee by James Hersey in 1774 and 1782 refer to marker trees at 

survey corners (Hersey 1774, Hersey 1782a, Hersey 1782b).  Of 21 recorded marker trees, white pine 

occurred at three survey corners, Norway (red) pine at two corners, and pitch pine at one corner.  Beech, 

the most frequent marker tree, occurred at 11 of the 21 recorded survey corners.  It is important to note, 

however, that selection of marker trees may be biased in favor of those that are large or appear long-lived.  

Therefore, marker trees may be more useful in indicating the presence or absence of a particular tree 

species at the time of a survey than in assessing the historical abundance of that species. 

 

While historical records demonstrate that pitch pine formed a significant component of pine plain systems 

in the Ossipee region during the early settlement period, white pine also appears to have been prominent.  

Merrill’s History of Carroll County describes Effingham and Ossipee as having been covered by tall 

white pine trees prior to settlement, and grants of land to each of the region’s newly incorporated towns 

reserved qualifying trees (“King’s Pine”) for use as masts in the British navy (Merrill 1889).  White pine 

trees are also mentioned as section corners in some deeds dating from the early 1800s (Carroll County 

Registry of Deeds).  While primary sources indicate that much of the pine in these early towns was pitch 

pine, it seems likely that white pine was also common.  This suggests that the vegetation of the pine plain 

systems may have been a mosaic of vegetation types dominated by either or both of these pine species. 

 

Historical Factors Affecting Regional Vegetation 

Based on historical records, it appears that a mixture of pine species, including large patches of pitch pine, 

may have dominated the region’s sand plains at or near the time of settlement.  Human activities 

associated with settlement of the Ossipee region have modified the pre-settlement composition of the 

area’s vegetation, resulting in the patterns evident today. 

 

Settlement began in the Ossipee region in the middle of the eighteenth century.  Effingham (initially 

called Leavittstown) was originally granted in 1749, surveyed in 1761, and incorporated as the town of 

Effingham in 1778 (Cook 1989, Merrill 1889).  James Hersey surveyed Ossipee in 1774 (Hersey 1774), 

and settlement of the town peaked between 1790 and 1810 (Cook 1989).  Settlement patterns were 

affected by the nature of the land.  In Ossipee, for example, upland, hilly areas suitable for agriculture 

were settled first, mainly during the peak settlement period.  Sandy, pine-dominated lands were settled 

principally in the 1810s, leaving only mountainous lands for settlement in the following decades (Cook 

1989).  This settlement pattern was likely followed throughout the Ossipee region. 

 

Associated with settlement, logging activities and increased fire frequencies have influenced the 

composition of the region’s vegetation.  With the first settlements, demand for lumber resulted in 

Ossipee’s first mill in 1777.  Several mills were established in the Ossipee region during the early part of 

the nineteenth century.  Because pine-dominated lands were generally unsuitable for agriculture, they 

were primarily used for lumber (Cook 1989).  This was true throughout the 1800s and much of the 1900s, 

particularly after the construction of the area’s first railroad in 1870 (Patterson and Finton 1996).  

Logging patterns are probably the source of much of the current compositional variation in the vegetation 

of the Ossipee region.  This includes an increased abundance of white pine and pioneer hardwoods in 
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former pitch pine - scrub oak woodlands and other structural and compositional changes that produce 

specific understory tree and shrub responses to canopy removal. 

 

In addition to logging, settlement activities also appear to have increased the frequency of fire in the 

region.  In particular, establishment of the railroad after the Civil War and construction of two “wig wam” 

burners by the New England Box Company in the 1940s probably increased fire frequencies (Patterson 

and Finton 1996; H. Cook, personal communication) although most were of limited extent.  Because pitch 

pine is better adapted to frequent, high intensity fires than white pine or red pine, increased fire frequency 

would tend to favor maintenance or expansion of pitch pine plains in some areas.  Depending on wind 

patterns and the distribution of fire breaks, however, each fire has likely burned a slightly different area, 

which has differentially impacted the composition of vegetation across the landscape.  For example, the 

1947 fire in the Ossipee region, while extensive, did not burn all sections of the sand plain, including 

White Lake State Park. Together, patterns of logging activity and fire since settlement have resulted in the 

mosaic of vegetation types that form the current vegetation of the region. 

 

Vegetation and Fire History of Pine River State Forest 

There are four primary sources of information on the land use history and vegetation of Pine River State 

Forest.  These are (1) the regional history of land use considered in the previous section; (2) personal 

recollections of retired foresters with the former New England Box Company; (3) specific historical 

records; and (4) field evidence from Pine River State Forest collected during recent surveys.  It is clear 

from this evidence that logging and fire have been the two primary historical influences on the vegetation 

over the last 200 years.  Although some uncertainty remains about the relative pre-settlement abundance 

of the three native pine species, all three have been present in the area for at least 150 years.  For several 

reasons detailed below, we think it is likely that at least a portion of the pine plains here were 

characterized by a mix of the three pines at the time of settlement, while other areas may have been 

dominated by pitch pine and scrub oak. 

 

Historical Records and Personal Recollections  

We were unable to locate detailed information on the vegetation composition of Pine River State Forest 

before or during the early settlement period.  The progression of settlement in the area was similar to 

other parts of the region, with upland sites containing better soils being settled first.  In the 1790s and 

early 1800s, the upland areas around Pocket Mountain and Granite (the “Ossipee Pocket”) were settled.  

Settlement expanded slowly to the north along Effingham Road into lot 13 (near the south central 

boundary of the future Pine River State Forest), although farms here were “distinctly marginal” (Cook 

1989).  The lots along Pine River, including the southwest portions of the future State Forest, “were not 

used for anything but lumbering before 1830” (Cook 1989).  Pine species were almost certainly the 

primary forest trees at the time given the predominance of dry, sandy soils throughout much of this area.  

A few deeds from the mid-1800s on the east side of Pine River reference lot corners to white pine trees.  

Although few lots referred to specific trees, these references may at least indicate that the pine plains here 

were not exclusively pitch pine or red pine at the time, unlike portions of the pine barrens in north 

Ossipee. 

 

Over the next 100 years, the Pine River State Forest area probably had a similar pattern of lumbering and 

periodic fires to that of the sand plains around the Ossipee and Silver Lakes region.  There was an 

apparent increase in fire frequency in Ossipee associated with railroad operations (beginning in 1870) and 

an associated increase in logging activities (Patterson and Finton 1996).  These fires included several that 

occurred between about 1885 and 1920 in what is now the Ossipee Pine Barrens between Ossipee and 

Silver Lakes (W. Patterson, personal communication).  There were also numerous fires during the middle 

portion of the 1900s initiating from the railroad or one of the area’s “wig wam” burners.  Many fires 

escaped from burning slab or sawdust piles, and were relatively small compared to the thousands of acres 

burned during the 1947 fire (Harold Cook, personal communication).  Field evidence (details given 
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below) indicates that at least three fires have affected portions of Pine River State Forest since the Civil 

War, with the last major fire in 1947. 

 

Bernard Jennings, a retired forester with the New England Box Company (which became the New 

England Lumber Company in the 1950s), indicated that the forest on the west side of Pine River burned 

during the 1947 fire, but those on the east side did not (B. Jennings, personal communication).  Pine River 

acted as a fire break, as it has apparently done with other fires associated with the railroad, which were 

“usually slow burning and seldom crossed the river” (B. Jennings, personal communication).  During the 

period from around 1942 to 1966, during B. Jennings’ tenure, the management emphasis of the New 

England Box Company was on cutting and improving stands for white pine, in part by selectively 

removing pitch and red pine.  Substantial volumes (“hundreds of cords”) of pitch pine were cut for pulp to 

release white pine.  B. Jennings indicated that the area between Elm Street and Pine River was “almost all 

pitch pine and a scattering of Norway [red] pine and very good pines.”  Red pine was also cut for long 

poles and sold to a company in Merrimack, NH.  This indicates that red and pitch pine were more 

prominent in many areas than they are today, particularly since neither species has regenerated much 

since that time.  Some areas, however, were mostly white pine along with some red pine, from which 

poorer trees and enough large trees were removed to make the effort attractive to the contractors. 

 

There were also “old growth trees” in the area, a few of which showed “old fire scorch,” probably from 

fires in the early 1900s or even before (B. Jennings, personal communication).  Based on the average size 

of remnant stumps today and the oldest pine trees still standing on the State Forest (135 years), these old 

trees must have dated to at least the Civil War, or more likely before.  Many trees observed by Harold 

Cook during the late 1960s and early 1970s also bore fire scars.  A timber type map from 1949 delineated 

areas with good “Box Pine,” Norway pine, and other combinations (New England Box Company 1949).  

More specific information on what areas were cut at what time is apparently still available from Mr. 

Jennings; however, we did not reconstruct detailed cutting histories as a part of this study. 

 

In 1965, the New England Box Company was sold to a new owner (Frederick Peyron).  With this change, 

there was much less management emphasis and more of a focus on cutting the white pine that had been 

the goal of management in previous decades (B. Jennings, personal communication).  The company went 

out of business in 1976 after cutting its forest holdings heavily, particularly in its final years (H. Cook, 

personal communication), although these holdings were much more extensive than just Pine River State 

Forest. 

 

The state acquired most of Pine River State Forest in 1978, and has since managed the forest with 

mechanical and chemical thinning, other timber stand improvement practices, shelterwood cuts, and some 

clearcutting on various portions of the property.  Removal of pitch pine to release white pine has been 

common in many areas. 

 

Forest History Observations from the 1999 Field Survey 

Research from field studys in 1999 corroborates the general history described above.  Since there were 

significantly different disturbance histories on either side of Pine River, we break most of our result into 

two parts, corresponding to the portions of Pine River State Forest west and east of Pine River. 

 

Although soil disturbance has had a significant effect on the vegetation of several northeastern pine 

barrens (Motzkin et al. 1996, Patterson and Finton 1996), we found no evidence of plow layers or other 

major soil disturbances in dug soil pits on either side of the river.  Duff and other organic horizon material 

was approximately 5 cm in many of our pits, with charcoal usually evident at the interface between the 

organic and mineral soil layers throughout the forest.  Although charcoal can persist in the soil for 

decades or centuries, and is of limited value in the field for dating specific fire events, it does confirm that 
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fires have been an important part of the landscape historically.  Many profiles were well podzolized, with 

a narrow but prominent leached (eluviated) E horizon and bright-colored sand in the B horizon. 

 

West of Pine River 

The largest concentration of pitch pine was found on the west side of Pine River, which apparently burned 

in 1947.  Many of the standing mature pitch pine of the ~1907 cohort have fire scars on their trunks and 

lower branches from the 1947 fire and perhaps from earlier fires.  Tree cores taken from this area indicate 

at least four age cohorts, with most of the mature pitch pine dating to ~1907.  A very few scattered pitch 

and red pine date to ~1865, and several stumps probably cut during a 1982 thinning appear to date to this 

older cohort as well (pitch pine stumps decay slowly).  Essentially all of the white pine and pioneer 

hardwoods have become established since the 1947 fire or from post-1947 cutting events.  Most of the 

stumps that remain in this area from thinning in recent decades are pitch pine, and do not show evidence 

of having been burned since 1947.  A very old pitch pine stump east of Lost Ponds was burned and filled 

with charcoal, indicating that it was probably cut prior to the 1947 fire. 

 

With the exception of a small fire set by Division staff in 1998 west of the esker, and signs of another 

small fire on the east side and above the northern Lost Ponds wetland about seven to nine years ago, there 

have been no significant fires at Pine River State Forest since 1947.  The lack of lower branches that have 

burned to and killed the cambium (common in pitch pine that have burned twice or more; W. Patterson, 

personal communication) suggests that the 1947 fire may have been the only major fire since stand 

establishment around 1907.  Numerous pitch pines at this site are multiple-stemmed, which is indicative 

of stump sprouting.  Pitch pine often produce stump sprouts if burned when less than 4–5 in. DBH.  

Therefore, the presence of multiple-stemmed trees suggests that the 1907 cohort may have originated 

from a pre-existing stand of pitch pine that itself may have originated from fire no more than 20 or 40 

years prior to the ~1907 fire.  The scattered pitch pine and red pine that date to around 1865 may have 

originated from this cohort or perhaps an earlier one. 

 

There are a several indications that the 1947 fire west of Pine River may only have been of light to 

moderate intensity, or at least of varying intensity and distribution.  First, a pitch pine regeneration cohort 

dating to within a few years of 1948 was not abundant.  Although some thinning of this cohort may have 

occurred, most stumps observed were from an older age class (e.g., 1907 cohort).  Second, few pitch pine 

tree cores exhibited a noticeable decline in ring width during the few years following 1947 (a common 

response to large fires).  Third, a few mature or recently cut red oak stems pre-date the fire by 20–40 

years, and probably would not have survived a hot fire.  There are also several examples of large, widely 

spaced coppice sprouts arranged around a single, old stool.  Some of these oak trees are potentially 

ancient since the root systems may pre-date the current stems by many decades or even centuries. 

 

East of Pine River 

White pine is the predominant pine species on the sand plains on the east side of Pine River.  More white 

and red pine occur here that pre-date the 1947 fire, which apparently did not burn any significant amount 

of area east of the River.  Fire scars are still present on some of the trees, however, and may date to earlier 

fires, or perhaps to other fires of limited area.  Tree cores indicate that many trees were less than 20 to 

more than 40 years old at the time of the 1947 fire; a robust fire would likely have killed most of these 

trees since white and red pine are not as tolerant of fire when relatively young.  Many of the mature pitch 

pine still present originated around 1907–1910, as in areas west of Pine River; others date to various 

times from 1887–1922.  A large pitch or white pine stump cut 10–15+ years ago (perhaps from the 1989 

thinning) had 112 rings, giving a year of origin between 1882–1887.  Most red pine date to the latter end 

of this time frame (e.g., ~1922), whereas most mature white pine are younger.  In addition, Quercus 

ilicifolia (scrub oak) is sparse and much less abundant on this side of the river, although not entirely 

absent.  The paucity of scrub oak is also indicative of the absence of fire for long periods.  It is not known 

what impacts the 1978 chemical thinning may have had on scrub oak growth or the native insect fauna. 
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Balsam fir and/or pioneer hardwoods, all intolerant of fire, are common in many areas.  This almost 

certainly reflects both the management emphasis through much of the twentieth century to selectively 

remove pitch and red pine, and the absence of duff-burning fires that would prepare the seed bed and 

stimulate significant pitch pine and red pine regeneration.  Balsam fir seems to be most abundant on more 

mesic sand soils or “cold-air drainage” pockets along or near drainages.  Despite the current prominence 

of white pine, the abundance and ages of remnant pitch pine and red pine in the canopy or as stumps 

indicate that the area east of Pine River must have burned at least once early in the twentieth century and 

perhaps late in the nineteenth century. 
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Appendix 2. Explanation of Global and State Conservation Status Ranks 

These rank codes describe the degree of vulnerability of an element of biodiversity (species, natural 

community, or natural community system) to extirpation, either throughout its range (global or “G” rank) 

or within a subnational unit such as a state (subnational or “S” rank).  For species, the vulnerability of a 

sub-species or variety is indicated with a taxon (“T”) rank.  For example, a G5T1 rank for a sub-species 

indicates that the sub-species is critically imperiled (T1) while the species is secure (G5). 

Code Examples Description 

1 G1 S1 Critically imperiled because of extreme rarity (e.g., one to five occurrences), very restricted 

range, very steep recent declines, or other factors making it extremely vulnerable to extirpation. 

2 G2 S2 Imperiled due to very few occurrences (e.g., six to 20), restricted range, steep recent declines, or 

other factors making it very vulnerable to extirpation. 

3 G3 S3 Vulnerable due to relatively few occurrences (e.g., 21 to 80), relatively restricted range, recent 

declines, or other factors making it vulnerable to extirpation. 

4 G4 S4 Apparently secure due to having more than a few occurrences (e.g., >80) and/or an extensive 

range, but possible cause for long-term concern due to local recent declines or other factors. 

5 G5 S5 Secure; widespread and abundant. 

U GU SU Status uncertain.  More information needed. 

H GH SH Known only from historical records (e.g., a species not reported as present within the last 20 

years or a community or system that has not been reported within 40 years). 

X GX SX Believed to be extinct.  May be rediscovered, but habitat alteration or other factors indicate 

rediscovery is unlikely. 

Modifiers are used as follows: 

Code Examples Description 

Q   G5Q  GHQ Questions or problems may exist with the element’s taxonomy or classification, so more 

information is needed. 

?   G3?   3? The rank is uncertain due to insufficient information at the global level, so more inventories are 

needed.  When no rank has been proposed the global rank may be “G?” or “G5T?”. 

When ranks are somewhat uncertain or the element’s status appears to fall between two ranks, the ranks may be 

combined.  For example: 

G4G5   The element rank is either 4 or 5, or its rank is near the border between the two. 

G5T2T3  For a plant or animal, the species is globally secure (G5), but the sub-species is vulnerable or 

imperiled (T2T3). 

G5?Q   The element seems to be secure globally (G5), but more information is needed to confirm 

this (?).  Further, there are questions or problems with the element’s taxonomy or 

classification (Q). 

G3G4Q  S1S2 The element is globally vulnerable or apparently secure (G3G4), and there are questions about 

its taxonomy or classification (Q).  In the subnation, the element is imperiled or critically 

imperiled (S1S2). 
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Appendix 3. Explanation of State Rarity Status Categories 

 
The New Hampshire Native Plant Protection Act (RSA 217-A) mandates that the New Hampshire Natural 

Heritage Bureau develop and maintain a list of plant species that are rare in the state.  Each species on the 

rare plant list is assigned a category that reflects its degree of rarity.  These categories are described 

below. 

 

Endangered (E): Native plant taxa vulnerable to extirpation based on having five or fewer natural 

occurrences in the state observed within the last 20 years, or taxa with more than five occurrences that 

are, in the judgment of experts, vulnerable to extirpation due to other important rarity and endangerment 

factors (population size and trends, area of occupancy, overall viability, geographic distribution, habitat 

rarity and integrity, and/or degree of protection).  A rare native plant taxon that has not been observed in 

over 20 years is considered endangered unless there is credible evidence that all previously known 

occurrences of the taxon in the state have been extirpated.  For plant species, this status is equivalent to a 

rank of S1. 

 

Threatened (T): Native plant taxa vulnerable to becoming endangered based on having 6–20 natural 

occurrences in the state observed within the last 20 years, or taxa that are, in the judgment of experts, 

vulnerable to becoming endangered due to other important rarity and endangerment factors (population 

size and trends, area of occupancy, overall viability, geographic distribution, habitat rarity and integrity, 

and/or degree of protection).  For plant species, this status is equivalent to a rank of S2. 

 

Watch (W): Native plant taxa vulnerable to becoming threatened based on having 21–100 natural 

occurrences in the state observed within the last 20 years, or taxa that are, in the judgment of experts, 

vulnerable to becoming threatened due to other important rarity and endangerment factors (population 

size and trends, area of occupancy, overall viability, geographic distribution, habitat rarity and integrity, 

and/or degree of protection).  For plant species, this status is equivalent to a rank of S3. 

 

Indeterminate (Ind): Plant taxa under review for listing as endangered, threatened, or watch, but their 

rarity, nativity, taxonomy, and/or nomenclature are not clearly understood. 
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Appendix 4. AAR from the Ossipee Pine Barrens  

 
 

Memorandum   

To: MEMO TO THE FILE: C:\Documents and Settings\jlougee\My Documents\Ossipee Pine 

Barrens\Ecological Management\Fire Management\2010\West Branch 4 

 

From: Jeffrey Lougee, Director of Stewardship and Ecological Management, TNC NH  

 

Date: 1/13/11 

 

Re: West Branch 4 – “After Action Review” 

The Nature Conservancy completed a prescribed burn of the “West Branch 4” unit at the Ossipee 

Pine Barrens in Madison, NH on September 22
nd

, 2010. Parker Schuerman from the Maine 

Chapter served as the burn boss, and the burn crew consisted of staff from the following 

organizations and agencies: 

 

 TNC – ME and NH Chapters  

 US Fish and Wildlife Service  

 United States Forest Service 

 

The unit was broken up into two primary subunits. Subunit 1 was the easternmost portion of the 

unit, and consisted of 10 acres. Subunit 2 was the western portion, and consisted of 38 acres. 

Subunit 2 was further segmented into four compartments via mowed fuel breaks.   

 

Most of subunit 1, and approximately the northeastern 1/3 of subunit 2 were subject to a timber 

harvest in the spring of 2010.  The harvest removed all the mature white pine and hardwoods in 

the unit, and left numerous skid trails and areas of compacted fuels.  

 

The last fire known to affect this unit occurred in the early 1900s.   

 

Weather:  

 

Leading up to the burn, the following weather observations were recorded on the preserve 

utilizing a Kestrel weather instrument, 10-hour fuel sticks, and a rain gauge: 
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Date Site Time 
10 hr. 
moist 

Fine 
fuels/duff Temp. RH 

Wind 
max. 

Wind 
ave. 

Wind 
dir. 

24 hr. 
Rain 
(in) 

16Sept10 WB4-1 1400 12 Dry       

16Sept10 ESD-B 1410 12 Dry       

17Sept10 WB4-1 1126 50 Wet   Still   1 

17Sept10 EDS-B 1145 44 Wet   Still   1 

19Sept10 WB4-1 1630 15 Partial 71 63 Still    

19Sept10 ESD-B 1707 12 Dry   Still    

19Sept10 WB4-2 1800 14 Partial   Still    

20Sept10 WB4-1 1440 12 Partial 67 34 2 1 N/NW Dew 

20Sept10 WB4-2 1450 10 Dry 66 37 3 1.5 N/NW  

20Sept10 ESD-B 1500 10.5 Dry 70 35 8 2 N/NW  

22Sept10 WB4-1 1056 12 Partial 76 52 1  W No 

22Sept10 WB4-2 1105 12 Dry 78 50 - - - No 

23Sept10 ESD-B 946 15 Dry 65 63 - - - No 

24Sept10 ESD-B 930 38 Wet 60 - - - - Yes 

 

 
Notes 
 

- WB4-1 was located in the southern end of the West Branch 4 unit, an area consisting of a closed 
canopy pitch pine stand with scattered large patches of Polytrichum. sp. moss on the forest floor. 

 
- WB4-2 was located in the northern end of the West Branch 4 unit, an area consisting of an open 

canopy stand that was subject to a timber harvest in April 2010.  
 

- ESD-B was located in the East Shore Drive Buffer unit that was mowed and burned in 2009. This 
is an open canopy area (roughly 75 foot spacing between trees). 

 

Size of unit: 48 acres 

 

Fuels:  

 

As noted above, subunit 1 was harvested of all mature white pine and hardwoods prior to 

burning. Post harvest, the subunit consisted of an open canopy of pitch pine, with pockets of 

dense tall scrub oak. There were also several skidder trails from the harvest through the subunit, 

which created areas of compacted fuels.       

 

The northeastern 1/3 of subunit 2 was also harvested of all mature white pine and hardwoods 

prior to burning. This resulted in fuels similar to that in subunit 1; a scattered canopy of pitch 

pine with pockets of dense tall scrub oak.  The southwestern 2/3 of the unit, which has much less 

white pine and hardwoods in the canopy, was not harvested and consisted of pitch pine scrub oak 

woodland, and “young pitch pine.” The areas mapped as young pitch pine consisted of uniform 

stands of pitch pine with greater than 60% canopy cover. The shaded understory had relatively 

sparse scrub oak cover, and some large patches of Polytrichum sp. moss.    

 

Mowing of scrub oak fuels was completed around the perimeter of the unit prior to burning, with 

treatments ranging from 20 – 150’ into the unit. A fuel break was also mowed the length of 
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subunit 2 from southwest to northeast, and one of the remaining skid trails in Subunit 2 was 

improved for use as a fuel break as well.     

 

Custom fuel models 61 and 63 were used for the intact pitch pine scrub oak vegetation, while a 

combination of standard fuel models 5 and 11 were used for the mowed areas. In the burn plan, 

fuel models 5 and 11 were combined in BeHave using the 2-dimensional expected spread with 

fuel categories split at 50% cover each.   

 

Ignition Time: 1300 

 

Unit Rung: 1655 

 

Total Burn Duration: 3 hours 55 minutes 

 

Number of Crew: 16 – organized as shown in table below 

 

 
 

 

Equipment: 4 Type 6 engines (ME-1, ME-2, & 2 USFWS engines), 3 Type 7 (ME-7, NH-7, 

USFS 7), 3 ATVs  

 

Weather: The weather observations made during the burn are documented in the table below. A 

trace of precipitation was received in the morning via a system of thunderstorms moving through 

the area. The decreasing RH values over the course of the day (starting at 1200) illustrate the 

passing weather.   
 

Parker Schuerman

  (TNC ME) 

East – Sean Flint (USFWS)  

Todd Adams (USFWS) 

Nate Carl (USFWS) 

Chelsea Corcoran/Quadt 

(USFWS) 

West – John Meister 

(USFWS) 

Doug Hein (USFWS) 

Paul Smith (USFWS) 

Jeffrey Keyes (TNC NH) 

Ignition – Jon Bailey (TNC ME) 

Jeff Lougee (TNC NH) 

Jon Janelle (USFS) 

Weather – Jon 

Janelle (USFS) 
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Time Temp RH W-max W–avg W-dir Notes 

1200 68 81  1-2 S/SW Staging 

1300 71 69 5 1-2 W Drop pt. A 

1400 76 52  4-6 

NW – 

SW 

Drop pt. G 

1500 81 51  1-3 W Drop pt. F 

1600 78 57  1-3 W/SW Drop pt. D 

1700 78 57  1-3 W/SW Drop pt. D 

 

 

Fire Behavior: Fire behavior within the unit was moderated by several factors, including the 

light precipitation received in the morning, compacted fuels in the harvested areas, and the cover 

of Polytrichum sp. moss in some areas of the closed canopy pitch pine stands. Across all the fuel 

models in the table below, fire behavior was generally on the low end of the range.  

 

The compacted fuels in the harvested portion of subunit 2 resulted in blocks of unburned fuel left 

in the unit, one of which ignited at night the day after the burn.        

 
Fire Behavior for fuel types within the West Branch 4 Unit 

Fire Behavior SFM 5 and 11 CFM 61 CFM 63 SFM 5 

Head Fire Flame Length (feet) 0.7 – 3.3 3.3 – 7.8 3.6 – 9.5 0.6 – 4.2 

Head Fire Rate of Spread (ch/h) 0.3 – 10.0 2.0 – 11.5 2.5 – 17.8 0.5 – 10.6 

Backing Fire Flame Length (feet) 0.4 – 0.7 2.3 – 3.0 2.4 – 3.3 0.4 – 1.6 

Backing Rate of Spread (ch/h) 0.1 – 0.3 1.0 – 1.5 1.1 – 1.8 0.2 – 1.4 

Scorch Height (feet) 2 – 7 16 – 55 18 – 73 1 – 22 

Spotting Distance (miles) 0.0 – 0.2 0 – 0.2 0 – 0.2 0 – 0.2 

Probability of Ignition (%) 14 – 55 13 – 53 13 - 54 14 -55 

 

Smoke: Smoke dispersal from the unit was good and was directed towards the undeveloped 

areas of the Jackman Ridge. No complaints were reported.  

 

Progress towards Ecological and Fuel Reduction Goals: The following quantitative objectives 

were included in the burn plan, and notes have been made on progress toward these objectives:  

 

 Provide mineral soil exposure across roughly 20% of the unit 

 

Greater than 90% of fine dead surface fuels (leaf litter) were consumed, and some areas of duff 

reduction to mineral soil have been observed across the unit. The amount of mineral soil 

exposure with the unit will likely be enhanced by the harvesting activity which occurred on snow 

free ground. The amount of mineral soil exposure in the unit will be assessed with more detail 

via field data collection in 2011.   

 

 Reduce slash fuel load remaining from mowing and harvesting by 40-70% 

 

It is estimated that less than half of the slash fuel loads in the unit from mowing and harvesting 

were consumed during the burn. 10 hour fuels from mowing on the perimeter of the unit were 

consumed more thoroughly than the larger diameter slash fuels in the harvested areas.    
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 Providing sufficient fire effects to cause mortality of the encroaching white pine and 

hardwood species that are <12” dbh.  

 

Fire intensity and severity across the unit was sufficient to make progress towards this goal. 

Progress towards this objective will be further assessed with field monitoring in 2011. Several 

areas with heavy Polytrichum sp. moss appear to have provided a protective zone for some white 

pine and hardwood saplings that survived the burn. 

 

Tactics: Ignition and holding proceeded well, with no major problems encountered. The 

harvesting activities in the unit resulted in added complexity to the ignition operations.  Because 

of the numerous skid trails spread throughout the harvested areas, it was difficult to determine 

when interior ignition was igniting in the appropriate locations to ensure fire was being spread 

evenly across the unit. This was illustrated when an unburned portion of the unit was discovered 

to be on fire a day after the burn was complete. 

 


