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Table 1. Summary of Key Facts regarding the Montague Plains Habitat Plan. 

Focus Area Montague Plains Wildlife Management Area (WMA) and environs 

Town(s) Montague 

Ownership 

Massachusetts Division of Fisheries & Wildlife (MassWildlife) 
Massachusetts Department of Conservation and Recreation (MassDCR) 
Town of Montague 
Eversource and its subsidiaries 

Target 
Resources 

Pitch Pine-Oak Upland Forest habitat (State Wildlife Action Plan [SWAP] 2015), including 
Natural Heritage & Endangered Species Program (NHESP) communities: 

Pitch Pine – Oak Forest/Woodland (S4), Pitch Pine – Scrub Oak Community (S2), Scrub 
Oak Shrubland (S2), Sandplain Grassland (S1), Sandplain Heathland (S1) 

Central Hardwoods – White Pine Upland Forest habitat (SWAP 2015), including NHESP 
communities: 

Mixed Oak Forest / Woodland (S5),  
Black Oak – Scarlet Oak Woodland (S3S4) 

Acres Covered 
by Plan 

2,230 (MassWildlife 1,860, DCR 27, Eversource 308, Town of Montague 35) 

Figure 1. Pitch Pine—Oak Woodland in May 2016, two growing 
seasons (22 months) after March 2014 overstory thinning of 
closed canopy Pitch Pine forest growing on post-agricultural 
plowed soils. 

Figure 2. September 2004 late growing season prescribed fire of 
scrub oak resprouts mowed during the previous dormant season.  
Scrub oak is on remnant unplowed soils. Un-thinned Pitch Pine 
forest in background is growing on post-agricultural plowed soils.  
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Planning 
Horizon 

Adaptive, requiring review by the MassWildlife Natural Heritage & Endangered Species 
Environmental Review staff after each update and every five years if not updated. 

Management 
Frequency/ 
Duration 

Annual/Indefinite 

Key Staff 
(oversight 
and 
execution) 

Biodiversity Initiative, Connecticut Valley Wildlife District 

Current Point 
Person for 
Plan 

Brian Hawthorne, Habitat Planning Coordinator 

Goal 

Conserve and restore Priority Natural Communities and associated wildlife habitats to help 
achieve MassWildlife landscape habitat goals established by the State Fisheries & Wildlife 
Board, to protect key species, and to provide quality outdoor recreational opportunities for 
sportsmen and women of the Commonwealth. 

Planning 
Objectives 

1. Evaluate the 5,926 acres of unprotected land within the 8,495-acre study area for 
the presence of remnant or restorable sandplain and other barrens habitat. 
Prioritize which parcels should be fully protected from development, which parcels 
should have portions protected, and which parcels do not require protection for 
these resources. 

2. Complete inventory and habitat planning for approximately 486 acres in Wills Hill 
and glacial lake-bottom planning compartments and any new acquisitions. 

Outreach 
Objectives 

3. Partner with MassDCR to add Montague Plains exhibits to the Great Falls Discovery 
Center. Install additional interpretive signs at Montague Plains WMA. Build on 
previous public outreach events by scheduling periodic public site walks, events, 
and meetings to describe species and community responses to management 
activities. 

4. Maintain and improve high quality opportunities for public use of the site for 
hunting, hiking, wildlife observation, natural history study, and outdoor public 
education.  
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Management 
and 
Monitoring 
Objectives 

5. Restore and maintain habitats for Massachusetts Endangered Species Act (MESA)-
listed, SWAP species of greatest conservation need, and otherwise uncommon 
plant and animal species, including the 17 MESA-listed species currently known to 
occur on the site, through the use of prescribed fire, timber harvests, herbicide, 
targeted mowing, and other mechanical techniques. 

6. Maintain approximately 80 acres of remaining Scrub Oak Shrubland and Pitch Pine–
Scrub Oak Community on unplowed soils, primarily using prescribed fire and 
mechanical treatments. 

7. Restore and maintain approximately 1,000 acres of post-agricultural sandplain 
under MassWildlife control to a mosaic of natural communities that characterize 
inland Pitch Pine–Oak Upland Forest habitat (Pitch Pine–Oak Forest/Woodland, 
Pitch Pine–Scrub Oak Community, and interstitial areas of Sandplain Heathland and 
Sandplain Grassland) to support state-listed Lepidoptera, declining bird species such 
as Prairie Warbler and Eastern Whip-poor-will, reptiles such as Eastern Hognose 
Snake, a variety of native pollinators, and fire-associated plants such as Wild Blue 
Lupine and New Jersey Tea, and work with adjacent landowners to do likewise.  

8. Manage approximately 100 acres of Black Oak – Scarlet Oak Woodland and Mixed 
Oak Forest / Woodland through thinning and prescribed fire to benefit state-listed 
reptiles, additional SWAP species, and game species. 

9. Manage approximately 40 forested acres adjacent to Bitzer Fish Hatchery for 
benefit of hatchery operations. 

10. Restore at least 30 acres of suitable Frosted Elfin habitat (consisting of at least 5% 
lupine cover in a matrix of other native barrens vegetation), in at least 4 separate 
patches in close proximity (no more than 500 m between any patch and its nearest 
neighbor), and re-introduce a local metapopulation of Frosted Elfin. Habitat will be 
considered suitable and the metapopulation viable, if in any given year at least 2 of 
the 4 (or more) habitat patches are occupied with evidence of breeding (typically 
presence of larvae), and if every one of the 4 (or more) habitat patches is occupied 
with evidence of breeding at least one out of every 5 years. 

11. Conduct long-term bio-monitoring to facilitate periodic re-assessment of 
management objectives and approaches. 

12. Coordinate research and management among MassWildlife staff and cooperating 
researchers and agencies. 
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I. Overview 

The Massachusetts Division of Fisheries and Wildlife (MassWildlife) will continue to maintain and restore fire-
adapted Pitch Pine–Oak Upland Forest and adjacent habitats on up to 2,230 acres in the town of Montague 
(Franklin County), Massachusetts, within the northern portion of the Connecticut Valley.  The primary purpose of 
this active management is to maintain and enhance a suite of fire influenced “barrens” natural communities that 
provide habitat for numerous rare species listed pursuant the Massachusetts Endangered Species Act (MESA), MGL 
c. 131A, 321 CMR 10.00), and other species of greatest conservation need (SGCN) identified in the Massachusetts 
State Wildlife Action Plan (SWAP) (2015). The planning boundary encompasses 2,230 acres and includes the largest 
remaining inland occurrence of barrens habitat in Massachusetts. This area presents MassWildlife with a unique 
opportunity to work with researchers, citizen scientists, volunteers, and the general public to showcase our ongoing 
restoration of this globally imperiled habitat. MassWildlife will pursue these actions based on a process of adaptive 
management aimed at an ever-improving understanding of the ecology of these ecosystems (Finton 1998). 

Approximately 1,860 acres of the planning area are owned by MassWildlife, including 73 acres at the Bitzer Fish 
Hatchery and the remainder at the Montague Plains Wildlife Management Area (WMA). MassWildlife has 
cooperative management agreements with MassDCR and the Town of Montague to manage an additional 62 acres. 
This plan includes a total of 308 acres of land owned by Eversource. MassWildlife has managed approximately 21 
acres of the Eversource land under several management agreements, and hopes to pursue similar management 
agreements in the future on additional acres. Eversource is currently developing approximately 35 of those acres as 
a large-scale solar photovoltaic facility, and has indicated that they will be donating 70 acres to MassWildlife as part 

Figure 3. Location of study area and planning boundary in Franklin County, Massachusetts. 
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of their mitigation agreement with NHESP.  Eversource also manages power line rights of way under an agreement 
with MassWildlife, adapting their right-of-way management to help support MassWildlife habitat goals. 

This planning area occurs within a larger 8,500 acre study area (Figure 3 and Figure 4), which encompasses a 
contiguous area of deep coarse sand from a glacial river delta and glacial lake bottom with post-glacial dune 
deposits (Figure 4). Although much of the study area is already developed for residences and businesses, additional 
surveys are needed to determine whether any of the outlying undeveloped areas support remnant barrens habitat 
or species. A future analysis will determine parcels within this extended study area that are already developed, 
parcels where future development is not in conflict with any barrens resources, and parcels which MassWildlife 
might propose attempting to acquire either in full or in part to conserve those resources. This “study area” approach 
is adapted from that used at the Albany Pine Bush Preserve, another pine barrens restoration area approximately 70 
miles west of Montague Plains (Albany Pine Bush Preserve Commission 2017). 

Montague Plains WMA and the adjacent Bitzer Fish Hatchery represent the largest WMA in MassWildlife’s 
Connecticut Valley Habitat Management Zone (coincident with the USEPA Connecticut River Valley Ecoregion, 
subsection 221Af, within Massachusetts state borders). Montague Plains WMA falls mostly between Turners 
Falls Road to the west, Hillside Road and Millers Falls Road to the north, Lake Pleasant Road to the East, and a 
railroad to the south.  A recent acquisition occurs on the west side of Turners Falls Road. Bitzer Fish Hatchery is 
also located on the west side of Turners Falls Road. 

This habitat plan includes by reference the most recent Fire Management Plan for the Montague Plains Wildlife 
Management Area. First completed in 2003 (Clarke and Patterson 2003), the Fire Management Plan has been 

Figure 4. Location of study area and planning compartments relative to major roads and surficial geology. 
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extensively updated in 2017 (NE-FFM 2017). Reference should also be made to Glenn Motzkin’s comprehensive 
review of historical and ecological information (Motzkin 2001) and his analysis of vegetation changes and responses 
to management 1993-2016 (Motzkin 2016). MassWildlife maintains an ArcGIS geodatabase of vegetation, habitat 
management activities, and other geographical information about Montague Plains.  

The site is located in the northern portion of the Connecticut River Valley ecoregion, which comprises 
approximately 22% permanently protected open space, 60% developed land, and 18% undeveloped 
unprotected land. This ecoregion has distinctive moderate climate, rich floodplain soils and generally level 
topography compared to adjacent ecoregions, and the Montague Plains WMA protects much of the largest 
remaining inland sandplain in Massachusetts. The Montague Plains WMA is located within the Connecticut River 
watershed and the extensive underlying aquifer is the water supply for the Bitzer Fish Hatchery and the Turners 
Falls Water District.  

A review of the Massachusetts NHESP database determined that the Montague Plains planning area supports 
seven distinct barrens communities (Table 2), and has been identified as habitat for at least 17 MESA-listed 
species (Appendix I, Table 1), an additional 10 uncommon species and SGCN species identified in the 2015 SWAP 
(Appendix I, Table 2 and Appendix I, Table 3). The sandplain at Montague Plains supports a unique assemblage 
of plant species (Appendix I, Table 5). 
 
MassWildlife habitat management plans are developed in conjunction with MassWildlife NHESP staff biologists, 
and are reviewed under MESA regulations, 321 CMR 10.05(2)(c). Forest Cutting Plans and other habitat practice 
specifications (typically involving procurement through a Request for Response or RFR) have also been reviewed 
by NHESP staff for the presence of any recent element occurrence (EO) records within the area of the proposed 
management practices. Past management practices have been subject to timing restrictions for Eastern Box 
Turtle, where those practices were near known wintering areas and nesting sites. Mitigation has not been 
required for the protection of other rare species documented on this site, as those practices have been 
prescribed specifically to provide habitat benefits for those species. The management practices proposed in this 
plan are consistent with the timing and equipment limitations recommended by NHESP staff for all MESA-listed 
and other uncommon species.  
 

Table 2. Terrestrial forest and non-forest natural communities at 
Montague Plains WMA in the Pitch Pine/Scrub Oak continuum 
from Swain and Kearsley (2010) and Swain (2016). State Rank 
ranges from S1 (Critically imperiled in Massachusetts) to S5(Secure 
in Massachusetts). 

Natural Community Name State Rank 

Sandplain Heathland S1 

Sandplain Grassland S1 

Scrub Oak Shrubland S2 

Pitch Pine – Scrub Oak Community S2 

Black Oak – Scarlet Oak Woodland S3S4 

Pitch Pine – Oak Forest / Woodland S4 

Mixed Oak Forest / Woodland S5 

A recent report by Milam and King (2016) at the Muddy Brook WMA in Hardwick, MA (an inland sandplain 
similar to, but smaller than Montague Plains), mentioned that research on the Montague Plains Wildlife 
Management Area “demonstrated that Pitch Pine-Scrub Oak barrens have a bee fauna that is very distinct from 
the rest of Massachusetts, and that these species exhibit clear habitat associations.”  The report also noted: 
“The Montague Plains is considered one of the best representations of an inland Pitch Pine-Scrub Oak barren in 
the northeast, and has undergone many of the same management practices as those at Muddy Brook, including 
mechanical reduction of the canopy, mowing and prescribed fire. We sampled bees at the Montague Plains 
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WMA intensively from 2008 to 2011 using the same sampling methods used at Muddy Brook WMA. We found 
that of the 10 most abundant bee species, 6 were shared in common between Muddy Brook and the Montague 
Plains, including an uncommon and distinctive species Lasioglossum (Dialictus) katherineae” (Appendix I, Table 
4). The 2015 SWAP list of SGCN includes Macropis ciliata, and Macropis nuda, both species of bees captured at 
Montague Plains, and it is expected that the rare Epeoloides pilosula, a nest parasite of the Macropis genus, 
could be found with additional searching; it is also noteworthy that Lasioglossum (Dialictus) furunculum Gibbs, 
2011, is a new species known only from Montague Plains (Milam, personal communication).  

Montague Plains WMA provides important habitat for game species, including game birds such as American 
Woodcock, Wild Turkey, and Ruffed Grouse, and mammals such as White-tailed Deer, American Black Bear, and 
fox species. Management is expected to maintain, and in many cases significantly enhance habitat for many of 
these game species (e.g. increased mast and berry production).  New England Cottontail (Sylvilagus 
transitionalis) were studied on the Montague Plain in the 1950s but have not been observed recently. 

II. Site Description and Site History 

Existing Conditions 

The planning area includes several topographically and edaphically distinct areas (Figure 6): 

1. Sandplain, glacial outwash delta (planning compartments SP1-SP5) 

2. Wills Hill, thin glacial till over bedrock (planning compartment WH1) 

3. Glacial lake bottom with inland post-glacial dunes (planning compartments LB1-LB3) 

Sandplain 

A detailed history of the inland sandplain at Montague can be found in Motzkin’s thorough treatise (Motzkin et al. 

1996). The Laurentide ice sheet receded past present day Turners Falls and Montague about 15.6 kyr before present 

(Ridge and Larson 1990, Ridge et al. 2012). The sandplain, originally called Millers Plain and later Montague Plain, 

was formed as the topset and foreset beds of “an outwash delta of primarily sand and gravel deposited into glacial 

Lake Hitchcock (Figure 5), which occupied much of the Connecticut Valley for several thousand years after the 

Wisconsin glaciation” (Motzkin et al. 1996). The plain is nearly completely flat, with topographic relief primarily 

along the western edge, where the foreset beds drop down to Turners Falls Road and the lake bottom of the former 

glacial Lake Hitchcock. Stone et al. (1998) indicate that the lake level did not fall until after the ice front had 

retreated to Lyme, NH, 90 miles to the north. 
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Montague 

Figure 5. Extent of glacial Lake Hitchcock. Adapted from a photograph by Anthony Mateus of an Amherst 
College Museum of Natural History Exhibit, 
http://thepioneervalley.blogspot.com/2009_02_01_archive.html. 
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Figure 6. Planning compartments at Montague Plains shown with major surficial geology groups on multi-directional 
hillshade terrain, calculated from LIDAR bare earth digital surface model. 
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Along the western edge of the plain are also numerous erosion features. Although these channels could only have 
formed after the water level of glacial Lake Hitchcock had lowered below the elevation of the bottom of the 
features, there is no historical evidence of recent hydrological activity in these erosion channels, and no evidence of 
hydrological continuity beyond the top of the channels. One plausible hypothesis is that headward erosion from 
ground-water sapping springs discharging at the delta front (Motzkin pers. comm.), but their formation currently 
remains unexplained. The only other significant topographic features are of human origin and include erosion and 
berms from roads and trails, a raised abandoned trolley line and street railway line, and several abandoned sand 
pits.  

The sandplain extends from the WMA onto Eversource property to the northeast and includes MassDCR and Town 
of Montague in-holdings in the south. The sandplain supports Pitch Pine – Oak Upland Forest habitat with a wide 
range of common and priority natural communities, including Pitch Pine – Oak Forest/Woodland (S4), Black Oak – 
Scarlet Oak Woodland (S3S4), Pitch Pine – Scrub Oak Community (S2), Scrub Oak Shrubland (S2), Sandplain 
Grassland (S1), and Sandplain Heathland (S1). Prior to agricultural practices, the site was an ecosystem dominated 
by shrub oak species with occasional emergent Pitch Pine and oak trees. After agricultural conversion and 
subsequent abandonment, fire exclusion on the previously plowed areas led to a dense Pitch Pine and mixed white 
pine/oak forest with a low diversity understory. This created conditions prone to dangerous, high-intensity fires 
(Clark & Patterson 2003). Returning the sandplain portion to an oak-dominated condition increases public safety 
while improving habitat for many rare species.  

MassWildlife has been conducting forest cutting, shrub mowing, and prescribed fire on the sandplain since 1999 in 
order to restore vegetation patterns common on regional remnant barrens. The initial forest cutting operations 
retained 10-40% of the existing forest canopy including most remnant oak trees and some Pitch Pines. The 60-90% 
of the forest canopy was removed to re-establish an open-canopy Pitch Pine – Oak Woodland community that 
supports high concentrations of conservation target species. Harvested trees primarily include Eastern White Pine 
and Pitch Pine, with some Red Maple, birch, aspen, and oak species. Shrub mowing and prescribed fire have been 
aimed at increasing the dominance of shrub oaks, heath species, and grasses, as well as at increasing the 
opportunities for more use of prescribed fire. Future management actions include forest cutting in additional post-
agricultural areas, prescribed fire, shrub mowing, and other techniques to increase the diversity of natural 
community types.  

Wills Hill 

Wills Hill (shown on some early maps and described in some early written accounts as “Willis Hill”) is a low hill 
approximately 520 feet above sea level. It consists of thin glacial till over an outcropping of Mount Toby 
conglomerate bedrock (Clark and Patterson 2003). The Wills Hill area supports Central Hardwoods – White Pine 
Upland Forest habitat, including Mixed Oak Forest / Woodland (S5) and Black Oak – Scarlet Oak Woodland (S3S4) 
NHESP natural communities, with the lower reaches of the hill grading into the Pitch Pine – Oak Upland Forest 
habitat of the adjacent sandplain.  Several un-inventoried wetlands occur in upper sections of the hill. 

One unnamed intermittent stream (informally referred to as “Wills Hill Brook”) drains from Wills Hill onto the 
sandplain. This stream had been diverted from its natural channel in the 1940s for agricultural purposes. The 
abandoned diversion ditch then seasonally flooded Plains Road. The 1941 USGS topographic map (Greenfield 
quadrangle, 7.5 minute series, surveyed 1936) showed a small pond or spring along this drainage upstream from 
this diversion. Field reconnaissance showed a small earthen dam creating this pond north of the power lines. 
The outlet of the pond directed the stream south in its original channel to the power line where it was diverted 
west along the power line access road by a large berm into an agricultural ditch and south to Plains Road. On 
that south side of the berm in the power line, a dry stream bed was found which led into a badly degraded 
wetland on the east side of the diversion ditch. Analysis of soils and hydrology suggested that this stream bed 
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was the original destination for Wills Hill Brook, with the outflow percolating through the wetland and into the 
underlying sandplain deposits. In early 2015, under an Order of Conditions from the Montague Conservation 
Commission, MassWildlife restored the flow of this brook into the historical stream channel by removing the 
berm and grading the power line right-of-way to slope back towards the brook instead of away from it. The 
wetland is now regaining function, and nearly all the stream outflow is successfully draining into the sandplain. 
During high flow period in spring 2016 and 2017, there was a small amount of surface outflow from the wetland, 
suggesting that the original wetland may have been larger than today’s remnant. 

One certified and three potential vernal pools occur within the Wills Hill compartment (Figure 7). Additional 
certified and potential vernal pools occur on Will’s Hill just north of the planning boundary.   

In the remainder of the Wills Hill area, additional resource inventory and mapping will be completed in conjunction 
with any prescribed fire, forest cutting, or other management practices. 

Several MESA-listed plants were documented on Wills Hill in recent years by cooperating researchers, including one 
species federally listed as threatened (Peter Grima, pers. comm.). 

Glacial lake bottom with inland dunes 

This plan includes areas that occur on lake-bottom sediments of the former glacial Lake Hitchcock. These consist of 
stratified clay and silt sediments, overlaid by smaller areas of early postglacial deposits (inland dunes and stream 
terraces). Spring-fed streams flow westward from the aquifer underlying the adjacent sandplain to the Connecticut 
River. The southern of the two larger areas (73 acres) serves as the Bitzer Fish Hatchery. Vegetation in the hatchery 
area includes both non-native softwood plantations and native Transition Hardwoods – White Pine Upland forests. 
The desired future condition near the hatchery raceways is a resilient conifer forest to provide sufficient shade, 
reduced litter fall, and minimize damage from blow downs. In addition to ongoing hatchery operations and 
management, under-planting of native conifers will be considered to respond to anticipated mortality of hemlock to 
Hemlock Wooly Adelgid and to allow removal of hazard trees adjacent to the raceway and roadway. Timber 

Figure 7. Location of known vernal pools at Montague Plains. 



Montague Plains Habitat Plan 11/13/2017 

  9 

harvesting will be considered in the surrounding upland, with the aim of providing a gradual conversion from 
plantations to a native hardwood forest to increase water yield (Swank and Miner 1968). The northern area (95 
acres) was acquired at the end of 2015. It consists of similar resources, including a spring-fed stream of unknown 
water quantity and quality. Immediate management actions needed in this area are a resource inventory, including 
mapping of inland dunes, vegetation, and hydrology.  Future goals will be set after analysis of the natural resources. 
A third four-acre section occurs on the east side of Turners Falls Road in the far southwest corner of the WMA, and 
has been heavily impacted by the former Montague street railway, the adjacent railroad right-of-way, Turners Falls 
Road, a small power line, and an abutting landowner. 

Eastern Box Turtle habitat 

Eastern Box Turtles at Montague Plains select a wide range of forested overwintering areas. Forest communities 
at known overwintering sites include both oak-dominated communities on the south-facing slopes of Wills Hill 
and mixed pine and hardwood forests near the southwestern and southern foot of Wills Hill. Willey (2010) found 
that more than 95% of box turtle overwintering sites in the Connecticut Valley were situated within closed-
canopy deciduous and/or mixed forest (including young Gray Birch). Box turtle overwintering sites in the 
Connecticut Valley are associated with a range of canopy tree species including oak-dominated forests, mixed 
pine-oak forests, Red Maple swamps, and other forest communities. Elsewhere in Massachusetts, box turtles 
will occasionally overwinter in more open areas, such as field margins and power line rights-of-way.  

Individual box turtles nest in mosaics of open sand and mixed sand/gravel, Polytrichum- and lichen-stabilized 
sandy areas, sedge clumps, and along edges of clusters of small/young trees (including white pine), and seek 
shelter in adjoining scrub and coarse woody material. This feature is used not only for nesting by females, but 
also for foraging and thermoregulation by males and juveniles.  

Within forested overwintering areas, box turtles select shallow depressions such as those associated with root 
cavities of wind-thrown trees (Willey and Patterson, unpublished data). Considering the relatively wide 
dispersion of known overwintering areas, overwintering habitat does not appear to be limited at this time. 
Again, there seems to be a wide range of acceptable canopy conditions. Willey (2010) evaluated micro-habitat 
variables associated with overwintering locations of 20 Eastern Box Turtles throughout the Connecticut Valley. 
Compared to what was available at random locations nearby, turtles were associated with areas with abundant 
downed wood, deciduous tree cover, and mountain laurel. Forest conditions on Wills Hill are consistent with 
these findings and appear to be suitable to support the population. 
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Site History 

 

Figure 8. Lake Pleasant Station, ca. 1908.  Reproduced from an original postcard published by W. B. Hale, Williamsville, Massachusetts. 
The view is to the northwest, with Montague Plains in the background. Public domain photograph from Wikimedia Commons. 

 

Figure 9. "Connecticut Valley Massachusetts, Looking South from the Poet's Seat" from Everts (1879). In this view of 19th century 
farms on floodplain and glacial lake bottom soils, the terrace visible on the far left-hand end of the oval picture frame by the bend in 
the river is the glacial lake bottom with inland dune deposits within the study area. The Montague Plains sandplain proper is just to 
the left (east) of this picture. 
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Figure 10. "Turner's Falls" from Hitchcock (1841). In this view looking south across the Connecticut River at Turner's Falls, the 
highlands in the center of the photo are the western-most extension of the sandplain, now developed as Montague City. 

 

Figure 11. "Montague Paper Co.'s Mills, Turners Falls, Mass." from Everts (1879). In this view looking south across the Connecticut 
River at late 19

th
-century mills at Turners Falls, the still sparsely developed highlands on the left side are the western-most extension 

of the sandplain, now developed as Montague City. 
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Prior to MassWildlife acquisition 

Edward Hitchcock (1841) makes only passing mention of the sandplain at Montague in his discussion of “diluvial 
elevations and depressions” in Massachusetts: “I might mention numerous places in the interior of the State, 
where these diluvial hills and valleys exist. But I shall name only a few of the most striking. In the eastern and 
southern parts of Franklin [county] they are common and well characterized: but not very elevated, or deep…. In 
passing from Montague to Miller’s river, are some good examples.” Of the depressions (which include Lake 
Pleasant and Green Pond in Montague), he says “these are chiefly cavities scooped out of the sandy plain, as if 
by the hand of a Titan. The same is true of those in Montague.” 

Prior to European colonization, the area around Montague Plains was reported by Pressey (1910) to be the 
territory of the Pocumtuck and Norwottuck tribes, with many artifacts reportedly found and now preserved in 
Deerfield. Despite this use along the nearby rivers, evidence of pre-European use of the sandplain itself is 
limited; Motzkin et al. (1996) summarizes the formal evidence as a Middle Woodland-period hunting-gathering 
camp adjacent to the plain described by Thomas (1975) and reports of “Indian trails” crossing the plain (Pressey 
1910, Anonymous 1982). 

Land on the sandplain was deeded to European settlers at least as early as a 100-acre confirmation of title to 
Samuel Bardwell in 1733 and a division of the southern portion of the sandplain into 80 lots in 1745 (Pressey 
1910). The remainder was divided after Montague was established as a district in 1754 (Motzkin et al. 1996). 

As reported by Pressey (1910), “A Worcester man, traveling this way in 1833” described Montague as “one of 
the most obscure towns in the Connecticut Valley.” Pressey relates what appears to be his own interpretation of 
the experience of a stage traveler crossing the sandplain. Although this description immediately follows his 
mention of a mail route established across the area in 1815, it is not clear whether he is attempting to describe 
the state of the plain in that year, or closer to that when he was writing.  

Coming out of Greenfield the traveler was confronted first by the turbulent river with its record of capsized 
ferryboats and broken bridges and drownings. This safely passed, there were nine [the sandplain itself is only 
about five miles north to south; Mt. Toby is about nine miles southerly of Greenfield] miles of desert stretching 
away before him with its sad looking tufts of sand grass and thorny areas of scrub oak interspersed with yellow 
pine. If it were August, the open vistas, of course, were covered with golden-rod, which burned under the midday 
sun like a firmament of brass. Or if in June, one could half close one’s eyes while thorough-braces rocked one up 
and down over the wastes, and imagine an occasional clump of blossoming locusts, the enchanted islands 
wafting down incense and drowsy music, the vibration of thousands of insect wings. In early May one could just 
rest on the Sabbath whiteness of the shad blossoms that filled every thicket. If, however, one journeyed in winter 
as I did the first time I struck Miller’s plain, twenty-two years ago [about 1888, based on the publication date], 
an arctic solitude with biting winds, one might with Dr. Coy, who had crossed this “no-man’s land” hundreds of 
times in an open sleigh, thank God at the Plain’s end that one was alive. But if it were in the full flood of spring, 
and acres here and there were turned up fresh for corn, and the blackbirds chattered by thousands on the dwarf 
oak thicket, just opening a million pink lips to the sun, and Kunckwadchu [Mt. Toby] stood up to the south like a 
sapphire palace of the new spirit of the earth—then one would be certain to visit the place again in a dream. 
(Pressey 1910) 

The vegetation described in this passage shows signs of both unaltered pine-oak barrens, but also the influence of a 
century or more of European land-use, including both goldenrod and locust trees.  

On the basis of USGS topographic maps (1890, 1895, 1935) and historical atlas maps (including the FW Beers 1871 
map and Walker’s 1904 and 1909 maps), it appears as though the now-abandoned trolley lines that cross the 
sandplain were built at some time between 1895 and 1904, and that they had been abandoned by 1935. The roads 
and trails have been a more enduring feature, with at least four crossing the sandplain on the 1871 map and many 
more shown on the 1890 and 1895 topographic maps (Figure 12). Pressey (1910) stated that the first European 
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settlers probably found a path running “east from Deerfield river, across the plain, to Millers river, towards Athol.” 
This would likely correspond to one of the roads running along the base of Wills Hill, possibly the current Turnpike 
Road and Millers Falls Road just north of Wills Hill.  Pressey (1910) also said that “vast traffic went overland through 
Montague…across Miller’s plain to the French King rapids, above Miller’s River” to avoid the falls and rapids at 
Turners Falls.  

 

Figure 12. Portion of 1890 USGS Topographic Map, Greenfield quadrangle, original scale 1:62,500, showing roads and trails crossing 
“Willis” Hill and the unlabeled sandplain surrounding it. 

About half of the sandplain was developed during the 20th century, particularly the extension of Montague City 
east onto the sandplain and the construction of Turners Falls Airport on the sandplain between Wills Hill and 
Mineral Hill to the northeast (Motzkin et al. 1999). Much of the remaining undeveloped area on the plain and on 
Wills Hill was acquired in 1999 from Northeast Utilities (now Eversource) in order to protect one of the largest 
inland examples of Pitch Pine/Scrub Oak natural community remaining in Massachusetts and the Northeast 
region.  At that time, the Montague Plains WMA comprised predominately even-aged, closed-canopy forest 
habitat, although elements of a regionally important fire-adapted Pitch Pine/Scrub Oak natural community were 
still present at the site. At the time of acquisition, roughly 700 acres were transitional Northern 
Hardwood/Mixed Oak forest (predominantly on Wills Hill), while about 800 acres were mixed pine/oak forest 
with inclusions of tree oak and Scrub Oak (mostly on the sandplain).  Much of this WMA has historically been 
influenced by fire, but human fire exclusion beginning in the early 1900s allowed for the build-up of continuous 
woody fuels from the ground to the tree canopy (“ladder fuels”). The canopy fuel loads and continuity had the 
potential to result in uncontrollable crown fires that readily threaten private property and lives. Indeed, wildfires 
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that originated within what is now the Montague Plains WMA destroyed houses in the nearby village of Lake 
Pleasant in 1907. There have been more than 100 wildfires reported in the last 75 years (see Motzkin 2001 for 
complete fire history records). 

Pitch Pine/Scrub Oak natural communities are the most fire-prone vegetation types in New England and 
adjacent New York, and significant evidence exists suggesting that fire was an important influencing factor on 
the vegetation at Montague Plains for centuries before European settlement.  A mosaic of Pitch Pine and Scrub 
Oak in various proportions occurs throughout the xeric soils of the sandplain area, mixed with a small amount of 
central hardwoods. The adjacent Wills Hill area contains mixed hardwood forest habitat on loamy soils. 

The Pitch Pine – Scrub Oak natural community is rare in 
Massachusetts and among the most imperiled in the United 
States and globally (see 
http://www.mass.gov/eea/docs/dfg/nhesp/natural-
communities-facts/priority-natural-commun.pdf and 
http://www.mass.gov/eea/agencies/dfg/dfw/natural-
heritage/natural-communities/natural-community-fact-
sheets.html). In fact, Montague Plains is the largest known 
remaining inland occurrence of this community type in New 
England (Iwamoto 2005). This plant association develops on 
droughty, low nutrient soils and is fire-maintained and fire-
dependent. The natural community at Montague Plains 
developed on excessively drained, Windsor loamy sand soils 
and flat topography. Although Scrub Oak Shrublands persisted 
on small areas of unplowed land (Figure 2), agricultural land-
use over most of the area included tilling of the soil (Figure 13). 
In these plowed areas, a near monoculture stand of Pitch Pine 
re-vegetated following farm abandonment (Motzkin et.al. 
1999). Most of the plain was abandoned for agricultural use 
prior to 1960 and historical aerial photographs show three 
small fields still being actively used for agriculture as recently 
as 1966, however all agricultural use appears to have ceased 
by 1971. These aerial photographs show that most of the 
closed-canopy Pitch Pine in the central part of the Montague 

Plains had grown since 1966. Some of the threats to this community include development, introduction of non-
specific bio-control agents, the introduction of non-native invasive plants, fire exclusion, and fragmentation 
(MassWildlife 2006).  

While most of the species within this uncommon natural community respond and recover well from fire, the 
highly combustible plant materials found in the crowns of these dense, mature Pitch Pine stands produce a 
dangerous situation in close vicinity to human communities. The hazards associated with the occurrence of an 
active crown fire can be measured in acres burned, lives lost, and homes damaged or destroyed. Crown fires 
occur at high rates of spread, are difficult to control and result in long lasting ecological effects. Duveneck (2005) 
estimated that under early spring moisture conditions, crown fire events are possible within the dense Pitch 
Pine stands on the Montague Plains WMA with canopy wind speeds as low as 21 miles per hour. In contrast, 
within a recently thinned (no longer dense) Pitch Pine stand, Duveneck (2005) estimated that canopy wind 
speeds exceeding 60 miles per hour would be required to maintain an active crown fire (under the same 
seasonal moisture conditions). 

Figure 13. From Motzkin (1996) "showing the location 
of sample plots within historical ownership and land-
use boundaries." 

http://www.mass.gov/eea/docs/dfg/nhesp/natural-communities-facts/priority-natural-commun.pdf
http://www.mass.gov/eea/docs/dfg/nhesp/natural-communities-facts/priority-natural-commun.pdf
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/natural-communities/natural-community-fact-sheets.html
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/natural-communities/natural-community-fact-sheets.html
http://www.mass.gov/eea/agencies/dfg/dfw/natural-heritage/natural-communities/natural-community-fact-sheets.html
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Since MassWildlife acquisition 

MassWildlife began habitat restoration efforts 
immediately after acquisition of Montague Plains WMA 
in 1999.  MassWildlife and cooperators at the University 
of Massachusetts began a program of shrub mowing 
access lanes and using prescribed fire in the remnant 
Scrub Oak areas, with the first access lanes mowed in 
1999 and the first 27 prescribed fires conducted in 2000 
and 2001 (Figure 14). In 2002 and 2003, mechanical pre-
treatment of mature shrub oak using shrub mowing was 
added to the treatments, and this rapidly became the 
preferred approach, enabling larger areas of shrub oak 
to be burned in a wider range of weather conditions 
(Figure 15). 

In 2004, MassWildlife began using timber harvesting 
methods on the dense Pitch Pine stands on post-
agricultural soils. This effort included tree cutting 
between 2004 and 2008 on about 220 acres to thin 
the canopy within dense Pitch Pine stands (priority 
was initially given to closed-canopy stands adjacent to 
residential areas to reduce wildfire danger to people 
and property), mowing of fire breaks, and carefully 
implemented prescribed fires conducted by trained 
crews. 

From 2014 to 2017, MassWildlife continued overstory 
tree cutting and understory shrub mowing 
treatments, thinning the canopies of an additional 715 
acres of forest, and shrub-mowing previously thinned 
areas where staff and weather limitations had 
prevented the use of prescribed fire. 

Additional acreage of remnant scrub-oak has also 
been managed using a combination of mowing and 
prescribed fire, and grassland and heath areas 
beneath some power lines have been managed with 
regular controlled burning. Biological monitoring of 
plant and wildlife response has been conducted on 
these areas throughout the past decade, and has 

shown that target species have responded very favorably to initial restoration efforts. These restoration efforts 
are intended to not only maintain and restore the Pitch Pine/Scrub Oak habitat on site, but to simultaneously 
reduce fuel loads and the risk of a running crown fire in the event of a wildfire. 

As of July 2017, MassWildlife had records of 455 separate habitat management actions at Montague Plains 
(MassWildlife 2017), ranging from small prescribed burns and fuel break mowing to larger timber harvest and 

Figure 14. Oblique aerial photograph taken in 2000 looking 
northerly at shrub oak area south of Plains Road in Montague 
Plains WMA, showing mowed access lanes and burned area 
between them. Sandy areas to northeast are abandoned 
sandpits and active powerline rights of way. 

Figure 15. Habitat management since 2000 at Montague Plains 
WMA. Areas treated more than once show period of earliest 
MassWildlife activity. 
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shrub mowing operations. Many areas saw repeated treatments over the past 18 years, and these actions 
totaled over 2,600 acres of separate treatments on a footprint of approximately 1,000 acres. 

Throughout the past century, the Montague Plains have been extensively used for passive recreation and illegal 
ATV trespass has continually occurred at the site. As part of on-going restoration efforts, gates, large stones, and 
logs have been placed at access points to minimize un-permitted off-road vehicles that damage habitat, and the 
Environmental Police have carried out enforcement operations, yet illegal ATV trespass still occurs. Future 
efforts include the installation of additional gates, fences, stones, and guard rails at key access points in 
collaboration with the electric utility (Eversource) and the Turners Falls Water District, which own rights of way 
across the Montague Plain.  

The timber harvests and shrub mowing have created patches of open-canopy woodland, shrubland habitat, and 
young forest habitat adjacent to power line habitat, fields, and mature forest, not only creating habitat for game 
and non-game species, but also providing what visitors and nearby residents have reported is an aesthetically 
pleasing mix of habitat conditions. Currently the tract is a considered an important area by local and regional 
bird-watchers and other naturalists.  The results of habitat management treatments enhance opportunities for 
these and other passive recreational users, including hunters, hikers, berry-pickers, and those interested in 
viewing of plants, butterflies, and moths. 

Historical/Cultural Resources 

Most of the sandplain and lake bottom exhibits soils that were previously farmed, as evidenced by plow layers in 
the top soil horizons (Motzkin 1996) and plow furrow patterns visible on LIDAR images. The bulk of the site 
(planning compartments SP1-4, WH1) was reviewed for archaeological sensitivity using a key developed by the 
MA Historical Commission (MHC), and was reviewed in 2014 by MHC for records of pre-European sites (Patton 
2014). These records indicated the presence of “multiple recorded ancient Native American archaeological sites, 
including the Wills Hill Site (MHC # 19-FR-37).” The Wills Hill Site was a small camp from the Middle Woodland 
Period, which dates 1650-1000 years before present (Snow 1980). MHC further noted that undisturbed upland 
portions of the property in the vicinity of Wills Hill are considered by MHC to be archaeologically sensitive, 
primarily due to the environmental setting, with level, sandy, well-drained soils in proximity to the wetlands and 
water resources of the Connecticut River. The harvesting techniques used for these areas are consistent with 
protecting these resources, using vegetation best management practices that minimize ground impacts. This 
includes tree cutting to ground level, without stump removal to minimize ground disturbances where feasible.  

MassWildlife applies best management practices to conserve both potential historic (e.g. Native American 
encampment areas) and visible cultural resources (e.g., stone piles, stone walls and cellar holes) at all sites by 
mapping cultural resources with GPS, by using existing roads and trails whenever possible, by establishing 
landing areas on previously utilized roadside sites, by preventing heavy machinery from crossing stone walls and 
foundations, and by restricting machinery to operating under conditions that minimize disruption of any 
historical artifacts that may lie beneath the soil surface. 

III. Known and Potential Threats to Resources 

Development 

Construction of residential, commercial, institutional and industrial facilities remains one of the biggest threats 
to pine barrens ecosystems globally, regionally, and locally. Development reduces habitat viability both through 
its direct conversion effects and its indirect fragmentation effects. Development also increases the difficulty of 
using prescribed fire to manage adjacent natural communities, and the increases in human population resulting 
from residential development also exacerbate other factors such as off-highway vehicle impacts, dumping, 
inappropriate/excessive public use of sensitive areas, and invasive plant introductions. 

MassWildlife Boundary

2000-2005

2006-2010

2011-2016

Not treated



Montague Plains Habitat Plan 11/13/2017 

  17 

While MassWildlife has protected the bulk of the undeveloped sandplain, there are still significant unprotected 
areas that should be considered for future protection. These include immediately adjacent parcels owned by 
Eversource and its subsidiaries, in-holdings owned by the Town of Montague, and potentially other parcels 
within the study area. 

Vehicle Use 

As mentioned above, there is a long history of roads and trails crossing the sandplain and Wills Hill, including 
formal public ways, power line right-of-way access roads, and informal trails. The ambiguous or unclear status of 
several of the roads exacerbates difficulties with controlling off-highway vehicle (OHV) use (see Appendix II for 
details on road status). Motor vehicle traffic, both on public ways and off-highway, dramatically impacts 
sensitive plants and wildlife and remains one of the largest threats to habitat restoration efforts at Montague 
Plains.  

Addressing this issue will require a multi-faceted approach, including: 

1. Identification and maintenance of minimum number of roads and trails to be maintained for emergency 
vehicle access and permanent prescribed fire use.  

2. Clarification of the legal status of public ways and, where possible, petition for discontinuance by Town of 
Montague and/or the Franklin Regional Council of Government. 

3. Installation and maintenance of additional access control measures such as gates, fences, and boulders, in 
cooperation with Eversource, the Turners Falls Water District, Turners Falls Fire Department and the 
Montague Center Fire Department. 

4. Vegetative restoration of informal trails through seeding and planting. 
5. Installation of symbolic fencing along especially sensitive areas, such as recently seeded or planted ground, 

turtle nesting areas, etc. 
6. Additional signs and public education regarding OHV use. 
7. Patrols and enforcement action by Environmental Police and local police. 

Altered Fire Regime 

The fire-associated natural communities at Montague Plains are maintained by frequent surface fires. Fire 
suppression for public safety beginning in the early 1900s without replacement by prescribed fire led during the 
20th century to “mesophication” (Nowacki and Abrams 2008): a process that includes the invasion by more 
mesic species; the increased dominance by tree species to the detriment of shrubs, grasses, forbs, and bare sand 
patches; and the resultant change in site microclimate brought about by those changes. Lack of fire also 
contributed to the accumulation of hazardous fuel conditions. A full discussion of fire management, including 
fire return interval, staffing, location and properties of fuel breaks and access lanes, timing relative to box turtle 
and snake activity, and reserve areas  is provided in the Montague Plains Fire Management Plan, which is 
incorporated here by reference (NE-FFM 2017). 

Invasive Plants 

Despite its agricultural history, Montague Plains has remarkably few known instances of exotic plant invasions. 
Nonetheless, such invasions represent a threat to natural communities and the wildlife that rely on them. Once 
known invasions have been controlled, early detection and rapid response techniques will be the primary 
approach used for control of invasive exotic plants. 

The spread of some native non-barrens species, including Eastern White Pine and aspens, also impacts the 
quality of barrens natural communities on the sandplain (Bried and Hecht 2011). Habitat management activities 
will be designed to reduce the spread of these species, and where necessary, management actions including 
prescribed fire, mechanical techniques, and herbicide will be used to reduce their dominance. 
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Deer Herbivory 

White-tailed Deer herbivory can negatively affect a wide range of plant communities (Urbanek et al. 2012). 
While excessive herbivory has not been noted at Montague Plains in the past, MassWildlife’s extensive 
restoration actions may bring about changes in the deer population and increases in the prevalence of more 
sensitive vegetation. Deer impacts will be monitored, especially in areas with MESA-listed plant species and in 
areas where food-plants for Lepidopteran species are being restored. 

Climate Change 

Prior to developing goals and objectives for this area, MassWildlife undertook climate change adaptation 
planning for Montague Plains using tools developed by the USDA Forest Service (Swanston and Janowiak 2012). 
During this planning process (Appendix II) we identified the area of interest and the natural community types 
present. For each community type, we identified management goals and objectives, proposed tools to meet 
those objectives, and specified the time frames over which those tools would be used. Our goals were primarily 
related to maintaining or increasing populations of various rare and declining species (especially Lepidoptera, 
birds, and plants) and diversifying sandplain community types. These goals led to management objectives 
focused on maintaining and increasing dominance of shrub oaks, heath species, and warm season grasses, 
through the use of mechanical tree-clearing, shrub-mowing, and prescribed fire, over timeframes ranging from 5 
to 100 years. 

We then assessed likely climate change impacts and vulnerabilities for this area, with several climate factors 
(e.g., fewer days of extreme cold and increased annual precipitation) potentially increasing mesophication 
pressure and others (e.g., warmer temperatures and more days of extreme heat) potentially benefiting the 
target natural communities. Overall, we determined that Montague Plains is currently a refugium for xeric, fire-
associated species which may either be further threatened or potentially assisted by future climate trends. 

Next, we evaluated our management objectives given our projected impacts and vulnerabilities, determining the 
challenges and opportunities of meeting our objectives with anticipated climate change. For each objective, we 
combined these challenges and opportunities to evaluate the feasibility of meeting the objective, and identified 
other considerations. We identified most of our objectives as having a feasibility of extremely high or high, but 
identified the feasibility of preventing incursion of more mesic tree species as being only medium. 

We identified ten applicable climate change adaptation approaches from among the many overall strategies 
listed by Swanston and Janowiak (2012): 

1. Sustain fundamental ecological functions. 
2. Reduce the impact of existing biological stressors.  
3. Protect forests from severe fire and wind disturbance.  
4. Maintain or create refugia.  
5. Maintain and enhance species and structural diversity.  
6. Increase ecosystem redundancy across the landscape.  
7. Promote landscape connectivity.  
8. Enhance genetic diversity.  
9. Facilitate community adjustments through species transitions.  
10. Plan for and respond to disturbance. 

For each of these strategies we proposed specific climate change adaptation approaches and tactics to help 
meet our management objectives, identified the benefits, drawbacks, and practicability of each tactic, and 
specified which of these tactics we recommend at this time. These ranged from restoring Wills Hill Brook to its 
original stream channel and wetland in order to restore hydrology, a fundamental ecological function (strategy 
1), to monitoring and eliminating exotic invasive plants (strategy 2) to thinning closed-canopy Pitch Pine forests 
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(strategies 3 and 5). Perhaps most importantly, we identified Montague Plains as an important climate change 
refugium (strategy 4). Despite centuries of human land-use, the sandplain vegetation and associated wildlife 
represent an island of xeric biodiversity within a largely developed and mesic landscape. If future climate change 
effects are beneficial to xeric species, Montague Plains can provide a source for these species to spread 
elsewhere in the landscape. If future climate change effects are detrimental to these species, Montague Plains 
can continue to serve as a refuge for unique xeric natural communities and the species that live in them.  

Finally, we provide for monitoring steps to evaluate the effectiveness of our implemented actions, including 
annual reconnaissance for invasive plant species, vegetation monitoring following habitat management 
activities, and various surveys of target wildlife species.  

The results of this climate change adaptation planning process were used to inform the goals and objectives, 
management approach, desired future condition (DFC), and management/monitoring actions. 

IV. Goals and Objectives 

Goal 

The overall goal for the Montague Plains WMA and associated environs is to conserve and restore Priority 
Natural Communities and associated wildlife habitats to help achieve MassWildlife landscape habitat goals 
established by the State Fisheries & Wildlife Board, to protect key species, and to provide quality outdoor 
recreational opportunities for sportsmen and women of the Commonwealth. The Priority Natural Communities 
of greatest concern at Montague Plains are the globally rare and regionally significant barrens habitat, with a 
focus on sandplain and inland dune natural communities and associated upland communities that support a 
suite of rare and declining species. Through conservation of these unique communities and habitats, 
MassWildlife will provide a range of non-motorized recreational activities, including hunting, hiking, wildlife 
observation, and outdoor educational opportunities for the public. 

Objectives 

1. Evaluate the 5,926 acres of unprotected land within the 8,495-acre study area for the presence of 
remnant or restorable sandplain and other barrens habitat. Prioritize which parcels should be fully 
protected from development, which parcels should have portions protected, and which parcels do not 
require protection for these resources. 

2. Complete inventory and habitat planning for approximately 486 acres in Wills Hill and glacial lake-
bottom planning compartments and any new acquisitions. 

3. Partner with MassDCR to add Montague Plains exhibits to the Great Falls Discovery Center. Install 
additional interpretive signs at Montague Plains WMA. Build on previous public outreach events by 
scheduling periodic public site walks, events, and meetings to describe species and community 
responses to management activities. 

4. Maintain and improve high quality opportunities for public use of the site for hunting, hiking, wildlife 
observation, natural history study, and outdoor public education.  

5. Restore and maintain habitats for Massachusetts Endangered Species Act (MESA)-listed, SWAP species 
of greatest conservation need, and otherwise uncommon plant and animal species, including the 17 
MESA-listed species currently known to occur on the site, through the use of prescribed fire, timber 
harvests, herbicide, targeted mowing, and other mechanical techniques. 

6. Maintain approximately 80 acres of remaining Scrub Oak Shrubland and Pitch Pine–Scrub Oak 
Community on unplowed soils, primarily using prescribed fire and mechanical treatments. 
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7. Restore and maintain approximately 1,000 acres of post-agricultural sandplain under MassWildlife 
control to a mosaic of natural communities that characterize inland Pitch Pine–Oak Upland Forest 
habitat (Pitch Pine–Oak Forest/Woodland, Pitch Pine–Scrub Oak Community, and interstitial areas of 
Sandplain Heathland and Sandplain Grassland) to support state-listed Lepidoptera, declining bird species 
such as Prairie Warbler and Eastern Whip-poor-will, reptiles such as Eastern Hognose Snake, a variety of 
native pollinators, and fire-associated plants such as Wild Blue Lupine and New Jersey Tea, and work 
with adjacent landowners to do likewise.  

8. Manage approximately 100 acres of Black Oak – Scarlet Oak Woodland and Mixed Oak Forest / 
Woodland through thinning and prescribed fire to benefit state-listed reptiles, additional SWAP species, 
and game species. 

9. Manage approximately 40 forested acres adjacent to Bitzer Fish Hatchery for benefit of hatchery 
operations. 

10. Restore at least 30 acres of suitable Frosted Elfin habitat (consisting of at least 5% lupine cover in a 
matrix of other native barrens vegetation), in at least 4 separate patches in close proximity (no more 
than 500 m between any patch and its nearest neighbor), and re-introduce a local metapopulation of 
Frosted Elfin. Habitat will be considered suitable and the metapopulation viable, if in any given year at 
least 2 of the 4 (or more) habitat patches are occupied with evidence of breeding (typically presence of 
larvae), and if every one of the 4 (or more) habitat patches is occupied with evidence of breeding at 
least one out of every 5 years. 

11. Conduct long-term bio-monitoring to facilitate periodic re-assessment of management objectives and 
approaches. 

12. Coordinate research and management among MassWildlife staff and cooperating researchers and 
agencies. 

Justification of Goals and Objectives 

These goals and objectives are appropriate and feasible at this site because: 

1. The majority of the site is positioned on a large glacial sandplain that is capable of supporting these 
communities. 

2. The site is of regional significance as the largest remnant inland sandplain known in Massachusetts.  
3. The site already supports many of the components of these communities and associated rare animals. 
4. Most of the site is under MassWildlife control, allowing for long-term project maintenance.  
5. The project site has the potential to expand with additional parcel acquisition and/or cooperative 

management agreements. 

Management Approach 

This plan will result in a complex matrix of high-quality barrens habitat (primarily Pitch Pine-Scrub Oak 
Community, Black Oak - Scarlet Oak Woodland, and Pitch Pine-oak woodland, with inclusions of Scrub Oak 
Shrubland, Sandplain Heathland and Sandplain Grassland communities) and high-quality thickets (Scrub Oak 
Shrubland community) on the sandplain, with related forested communities (Table 2) in adjacent areas such as 
Wills Hill. Of these natural communities, currently only Pitch Pine-Scrub Oak Community has been formally 
documented by NHESP at Montague Plains. Where other communities occur or are restored, they will be 
mapped and documented with NHESP. 

Planning compartments are based on surficial geology and major infrastructure elements (roads and power line 
clearings) that are unlikely to disappear during the next few decades, and are intended only to provide reference 
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lines for discussion and mapping. To minimize compartmentalization effects, management actions will include 
the margins of and/or or cross these infrastructure elements where possible. Similarly, the more detailed 
planning units shown within the Management Actions section are intended to be dynamic. The units drawn and, 
in places, named, are not intended to be permanent features, nor to represent the boundaries of potential 
management actions. Unit boundaries are mostly drawn along minor and impermanent infrastructure elements 
(foot paths, skid trails) and are intended primarily to allow planning for prescribed fire operations. Management 
actions will follow patterns of vegetation and edaphic features, and it is likely and desirable that future plan 
updates will show entirely different unit polygons. Over time, we plan to increase the size and scale of 
management actions such as prescribed fire, resulting in fewer, larger, and more diverse management units. 

Scrub Oak Shrubland and shrub-dominated Pitch Pine – Scrub Oak Community will be restored and maintained 
where it exists on unplowed areas. Additional patches of Scrub Oak Shrublands will be encouraged within the 
barrens matrix on previously plowed soils.  Local seed will be collected from native warm season grasses and 
from target food plants for rare Lepidoptera, such as Wild Lupine used by Frosted Elfin. Existing Sandplain 
Grassland patches will be maintained and expanded, and regional ecotype seed (preferably collected on-site or 
the Albany Pine Bush ecotype of little bluestem) will be used to establish new grassland patches within the 
matrix of barrens. Populations of rare plants will be protected and encouraged to expand. Locally collected or 
regional ecotype seed will be used to establish additional areas of target food plants within appropriate habitat.  

Maintenance regime will be the primary factor in determining which communities persist in which locations. A 
range of prescribed fire return intervals, seasonality of prescribed fire, prescribed fire intensities, mechanical 
and herbicide treatments will be used to achieve the desired conditions. In general, more frequent (1-5 years) 
and/or more intense fires will be used to where we desire the development and maintenance of areas of bare 
sand, Sandplain Grassland, and Sandplain Heathland, including in powerline rights-of-way and adjacent to roads. 
Primarily growing season burning at a longer return interval (3-15 years), potentially following mechanical 
treatment, will be used where we wish to maintain of existing Scrub Oak Shrubland and areas of shrub-
dominated Pitch Pine – Scrub Oak Community, especially on unplowed soils. A similar return interval, but with 
more varied seasonality, will be used in woodland natural communities where we are attempting to reduce 
understory density; favor understory shrub oak, heath, and grass species; and develop areas of bare sand. 
Where possible, we will avoid hard lines delineating one community from the other; instead the landscape will 
be a mosaic of these community types gradually shifting from one to another across ecotones, as is the case in 
most fire influenced landscapes. As Motzkin (2016) concluded:  

“The vegetation of Montague Plain has been highly dynamic over the past century in response to widespread 
abandonment of agricultural land, occasional wildfires, storms, and more recent management activity…. The 
vegetation of MP WMA [sic] is likely to continue to be highly dynamic in the future in response to ongoing 
management, other disturbances, and changing environmental conditions. Montague Plain thus provides an 
unusual opportunity to document biotic response to varied disturbance history and changing environmental 
conditions, and to incorporate such an understanding into long-term management efforts to conserve the 
remarkable natural communities, rare species and other ecological resources of this dynamic landscape.” 

At Montague Plains, Sandplain Heathland and Sandplain Grassland are interstitial communities within Scrub Oak 
Shrubland and Pitch Pine – Scrub Oak Community, as well as patch communities along maintained power line 
rights-of-way. Heath patches are dominated by lowbush blueberry species, Black Huckleberry, and in lesser 
amounts the sub-shrub Wintergreen. Other fire-associated shrubs such as Nantucket Shadbush also occur. 
Grassland patches are intended to be that of the classic Sandplain Grassland community, dominated by little 
bluestem and supported by the likes of Pennsylvania sedge, stiff aster, round-headed bush clover and gray 
goldenrod.   Occurrences of bare sand and target food plants such as Wild Lupine are desired within these 
grassland patches. The grassland patches are too small to be managed for the area-dependent grassland species 
such as Grasshopper Sparrow (grassland) and Vesper Sparrow (bare ground), however the suite of species of 
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heath/Scrub Oak Lepidoptera and nesting Eastern Box Turtles are targets for management.  Because of 
MassWildlife’s control of the site and commitment to management, these areas may be good candidates for the 
introduction/re-introduction of rare plants such as New England Blazing Star (Special Concern), Wild Lupine, 
Yellow Wild Indigo, and Orange Milkweed.  

When adequate habitat has been restored, we intend collection, captive rearing, and release of locally-occurring 
MESA-listed species, such as Frosted Elfin from the remnant population at Turners Falls Airport. Longer-term, 
the introduction/re-introduction of rare wildlife such as the federally endangered Karner Blue Butterfly will be 
considered in conjunction with US Fish and Wildlife Service (USFWS), although it is at this time neither practical 
nor recommended. Future efforts with regard to Karner Blue butterfly will be considered only after successful 
restoration of multiple adequately-sized areas of high-quality barrens habitat with interstitial heathlands, 
grasslands, and lupine, and after successful restoration of locally-occurring MESA-listed species. In addition to 
the initial habitat requirements and USFWS planning and permitting, such an introduction/re-introduction 
would also require a substantial commitment in ongoing habitat management and monitoring, and may not 
make sense (Nelson 2017). 

Pitch Pine – Oak Forest / Woodland  

These areas, especially those with closed forest canopies, will become somewhat more limited in extent, as 
some areas are restored to Pitch Pine – Scrub Oak community and Scrub Oak Shrubland to form the matrix of 
high quality barrens habitat and in order to diversify natural community types in this post-agricultural landscape. 
With the exception of reserve areas, closed-canopy Pitch Pine – Oak Forest will be converted to open-canopy 
Pitch Pine – Oak Woodland in the remainder of this community type, using management actions to enhance the 
development of patch inclusions of Scrub Oak Shrubland, Sandplain Grassland, and Sandplain Heathland. 

Black Oak – Scarlet Oak Woodland  

Where present this community will remain an important part of the matrix of high quality barrens habitat, with 
management actions focused on removing competing mesic species and on encouraging the development of 
patch inclusions of Scrub Oak Shrubland, Sandplain Grassland, and Sandplain Heathland. 

Pitch Pine – Scrub Oak Community  

This community will be dominated by dense Scrub Oak with occasional emergent oak and Pitch Pine trees.  
Management actions such as growing season controlled burns and applications of herbicide will be used to 
intentionally diversify Pitch Pine – Scrub Oak Community to reduce the density of understory tree sprouts and 
shrub oaks, and to create or maintain interstitial occurrences of Sandplain Grassland, Sandplain Heathland, and 
bare sand. Target species include the suite of Scrub Oak/heathland Lepidoptera, Eastern Whip-poor-will, Prairie 
Warbler, and the suite of brushland and shrubland songbirds. 

Scrub Oak Shrubland  

Existing thickets on unplowed soils will be dominated by dense Scrub Oak of varying ages (up to about ten years 
old), potentially with interstitial occurrences of Sandplain Grassland, Sandplain Heathland, and bare sand due to 
past natural disturbance or as a result of variable intensity of management actions such as prescribed fire. On 
plowed soils, management actions such as growing season controlled burns and applications of herbicide will be 
used to intentionally diversify Scrub Oak Shrubland to reduce the density of Scrub Oak and to create such 
interstitial occurrences of Sandplain Grassland, Sandplain Heathland, and bare sand. Target species include 
Scrub Oak/heathland Lepidoptera, Eastern Whip-poor-will, and the suite of brushland and shrubland songbirds. 
Where possible, especially on unplowed areas, additional Scrub Oak Shrubland will be created and maintained in 
adjacent areas of Pitch Pine – Oak Forest/Woodland. 
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Abandoned Sand Pits are labeled as Scrub Oak Shrubland in the corresponding figures; however, these areas will 
ideally become a mosaic of bare sand, Sandplain Heathland, Sandplain Grassland, and thickets of young Pitch 
Pine and Scrub Oak.  Similarly, the power line rights of way are labeled as Sandplain Grassland and Heathland; 
however, much of the area will remain disturbed sand roads and footings for power line towers. 

Mixed Oak Forest / Woodland 

This and other forested communities on non-sandplain soils will primarily be limited to additional inventory and 
planning tasks, prior to setting specific management targets and amending this plan. 

V. Description of Desired Future Conditions 

The planning area is divided into compartments based on surficial geology and permanent infrastructure (Figure 
6 and Table 3). Desired future conditions (DFCs) and management actions differ based primarily on edaphic 
properties. Although areas within the sandplain compartments have been delineated to show the general 
arrangement of desired habitat and natural community types (e.g., Sandplain Grassland or Heathland, Scrub Oak 
Shrubland, and Pitch Pine-Scrub Oak Community), the overall desired future condition for the sandplain 
compartments is referred to as “high quality barrens habitat” and comprises a matrix of fire-associated communities 
containing widely scattered overstory trees with an understory of shrub oaks, ericaceous shrubs, warm-season 
grasses, forbs (including MESA-listed and uncommon food plants), and areas of bare sand. High quality barrens 
habitat supports MESA-listed Lepidoptera species such as the highly specialized Barrens Buckmoth and Frosted Elfin, 
as well as various other MESA-listed and declining wildlife species, such as Eastern Box Turtle and shrubland birds 
such as Eastern Towhee, Brown Thrasher, Prairie Warbler, and Eastern Whip-poor-will. Desired future conditions for 
Wills Hill and the glacial lake bottom compartments are initial drafts, and additional reconnaissance surveys and 
planning are necessary before taking active management actions in these compartments.  

Table 3. Compartment acreage summary of total area, known unplowed area, and 
designated reserves at Montague Plains. 

Compartment Total Acres Unplowed Acres Reserve Acres 

SP1 185 11 0 

SP2 356 134 30 

SP3 484 39 31 

SP4 233 34 6 

SP5 311 71 TBD 

WH1 490 ? TBD 

LB1 73 ? 0 

LB2 95 ? TBD 

LB3 4 0 0 

In addition to using active management to restore or maintain desired future conditions, MassWildlife has also 
identified areas that are reserved from intentional manipulation. The intention for these areas is to provide 
comparison sites to otherwise similar managed areas. These reserves will provide areas of vegetation large 
enough (approximately 25-30 acres in forested types, 5 acres in shrub types) to allow the vegetation of treated 
areas to be compared with reserves. These areas may have been subject to agricultural use or to one or more 
habitat management activities in the past, but will not be treated in the future. Reserves are established in areas 
dominated in 2017 by Scrub Oak, by hardwood trees, and by Pitch Pine trees, in both plowed and unplowed 
areas. No tree cutting, mowing, or prescribed fire will occur in the reserve areas. Wildfires that occur within a 
reserve will be controlled consistent with techniques to maximize firefighter safety and minimize threats to 
adjacent people or property, while avoiding soil disturbance within the reserve as much as possible. Invasive 
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exotic plants may be controlled within reserves, especially if they threaten surrounding areas. Additional 
reserves may be established if additional land is protected. 

Planning Compartment SP1 

Due to intensive and diverse human land-use history, the 185-acre compartment SP1 (Figure 16) is the most 
complex. The unit is bounded on the west by Turners Falls Road, on the south by Plains Road, on the north by 
Wills Hill, and on the east by a power line right-of-way. It is bisected by the former Bartlett Road and by 
remnants of the old trolley line running from Turners Falls to Lake Pleasant. It was the site of a farmstead, an 
automotive junkyard, and a large sand-pit.  

 

  

Figure 16. Planning compartment SP1 desired condition, shown on 2015 aerial photograph. 

The unit is crossed by large power line rights-of-way, which are currently maintained at widths from 150 to 200 
feet as Sandplain Grassland and Heathland for a total of about 16 acres. The actual rights-of-way are as wide as 
500 feet, however MassWildlife will work with Eversource to keep the cleared area as close to the current 
widths as possible. These areas are heavily disturbed by illegal OHVs, and MassWildlife is working with 
Eversource to install gates and other access control.  

Any work proposed within this compartment shall be submitted to NHESP for review and approval. The bulk of 
the compartment, 111 acres, will be maintained as a Pitch Pine – Oak Woodland of varying canopy cover.  An 
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additional 16 acres of Pitch Pine – Oak Forest consists of compressible soils (Windsor, Merrimack, and Yalesville-
Holyoke) that will not support heavy logging equipment without causing extensive rutting and compaction. 

One section of Sandplain Grassland that supports rare plant species is maintained annually by manual cutting of 
competing vegetation. These populations will serve as one of the seed sources for planting elsewhere on site.  

Approximately 17 acres is shown on the map as having a desired community type of Scrub Oak Shrubland. About 
half of this area is on never-plowed soils west of the power line, already support shrub oaks, and will be actively 
managed for Scrub Oak Shrubland.  

The remainder, comprising a heavily disturbed abandoned sand pit and reclaimed junkyard, will be managed as 
a combination of shrubland, heathland, grassland, and bare soil for turtle nesting. Within this small sandy area, a 
mosaic of early-successional stages will be maintained, ranging from exposed sand to stabilized areas of mosses, 
lichens, and sedges, to clumps of shrubs. Mixed vegetation along the edges (including young trees, shrubs, 
goldenrod, etc.) will provide areas for foraging and thermoregulation, but will not be allowed to decrease the 
amount of suitable nesting (i.e., open sand and canopy) habitat.  

Restricting OHV use within the larger sandpit will allow portions of the sandpit to continue to re-vegetate 
naturally, creating a range of grassland, heathland, and shrubland amidst stabilized sandy areas for nesting. This 
area is used by turtles for nesting, likely due to the looser and drier soil conditions and surrounding vegetation. 
Reducing, or ideally, eliminating, OHV traffic is a high priority.  

Recently, some nesting activity has been known to occur in the abandoned sandpits. If the larger sandpit 
becomes overrun with woody shrubs such as Pitch Pine or birch, periodic clearing and scarification on a 10-year 
rotation would be beneficial. The abandoned agricultural fields to the west of Wills Hill will be maintained as an 
open field using periodic offseason mowing.  

Fifteen acres to the north of the unplowed area will be managed as a Pitch Pine – Scrub Oak community. Part of 
this area is also unplowed. If Scrub Oak comes to dominate the understory, additional overstory trees will be 
removed to move towards a Scrub Oak Shrubland, and management actions will be taken to diversify that 
shrubland to include heath species, grasses, and bare sand. Approximately ten acres of the sandplain on the 
edge of Wills Hill will be managed as Black Oak - Scarlet Oak Woodland, maintaining sufficient forest canopy for 
wintering turtles. Overwintering habitat will be improved in the long-term by incrementally hand-cutting white 
pine to encourage a mixed canopy, especially where white pine is the dominant canopy species. Finally, a small 
3-acre forested wetland at the outflow of the seasonal Wills Hill Brook is in the process of restoration. This 
wetland will be allowed to expand as hydrology and vegetation dictate. 

  



Montague Plains Habitat Plan 11/13/2017 

  26 

Planning Compartment SP2  

Planning Compartment SP2 (Figure 17) contains 356 acres and is bounded by Turners Falls Road and abutters on 
the southwest and west, Plains Road on the north, a power line on the east, and the active public way known as 
Old Northfield Road. It contains the largest contiguous unplowed area (69 acres), much of which is still 
dominated by Scrub Oak Shrubland. The entirety of this section of unplowed land will be managed for Scrub Oak 

Shrubland, preferably using prescribed fire. Remnant areas of dense Scrub Oak thickets will be allowed to 
remain, but newly developed areas of Scrub Oak Shrubland will be managed to create inclusions of heathland, 
grassland, and bare sand. An adjacent plowed area (36 acres) will be managed for Pitch Pine – Scrub Oak 
community. Where the Scrub Oak becomes dominant in the understory, additional overstory trees will be 
removed to move towards Scrub Oak Shrubland with inclusions of heathland, grassland, and bare sand. Existing 
unplowed areas with black oak – scarlet oak woodland (23 acres) will be managed with prescribed fire and other 
treatments to encourage the development of inclusions of shrubland, heathland, and grassland. A 30-acre area 
of recently thinned Pitch Pine – Oak Woodland is designated as a reserve and will have no future treatments. 
The remainder of the unit (198 acres) will be managed as Pitch Pine – Oak Woodland of varying canopy 
densities, including the development of inclusions of shrubland, heathland, and grassland. 
  

Figure 17. Planning compartment SP2 desired condition, shown on 2015 aerial photograph. 
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Planning Compartment SP3  

SP3 (Figure 15) contains 484 acres and is bounded on the southwest by a power line, on the northwest by Plains 
Road, on the northeast by a power line, on the east by Lake Pleasant Road, and on the south by a de facto public 
way that is now the eastern extension of the current Old Northfield Road. Approximately 30 acres of remnant 
Scrub Oak thicket in the northwest part of the unit will be managed as Scrub Oak Shrubland, preferably with 
prescribed fire. Although most of this 30-acre area is on unplowed soils, there are two small abandoned sandpits 
and one small plowed section. The sandpits will be managed as a combination of shrubland, heathland, 
grassland, and bare soil. An additional 5 acres of existing Scrub Oak Shrubland has been identified as a reserve, 
where no further management activities will be undertaken. Adjacent to the shrubland is a 35-acre previously 
plowed area that will be managed as Pitch Pine – Scrub Oak community. A total of 23 acres will be maintained as 
Sandplain Grassland and Heathland in this unit. This includes a large power line right-of-way, which includes 
bare sand areas, grassland, and heathland. The power lines are heavily disturbed by illegal off-highway vehicles, 

and MassWildlife is working with Eversource to install gates and other access controls. There are a small 
remnant grassland along Plains Road and a larger area of grassland and heathland which will be restored and 
expanded near Lake Pleasant Road following the 2017 removal of the Mohawk Ramblers building. A 26-acre 
area of post-agricultural Pitch Pine-dominated forest and woodland has been established as a reserve where no 
habitat management actions will be undertaken.  The remainder of the area (360 acres) will be maintained as 

Figure 18. Planning compartment SP3 desired condition, shown on 2015 aerial photograph. 
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Pitch Pine – Oak Woodland of varying canopy density, including the development of inclusions of shrubland, 
heathland, and grassland. 

Planning Compartment SP4 

SP4 (Figure 16) contains 233 acres and is located in the southwest corner of the site. It is bounded on the west 
by compartment LB3 and by abutting residences along Turners Falls Road, along the northwest by the active 
public way known as Old Northfield Road, on the east by Lake Pleasant Road and abutters, and along the 
southeast and south by the railroad. It includes in-holdings owned by the Town of Montague, and a section of 
Commonwealth-owned land under the control of DCR, both being managed by MassWildlife under cooperative 
management agreements. The compartment is crossed by two power line rights-of-way, which are maintained 
using prescribed fire as Sandplain Grassland and Heathland with bare sand (9 acres).  This area is disturbed by 
illegal off-highway vehicles, and MassWildlife is working with Eversource to install gates and other access 
controls. Several oak-dominated areas (33 acres) will be managed as black oak – scarlet oak woodland with 
prescribed fire and other management actions to encourage the development of inclusions of shrubland, 
heathland, and grassland. Approximately 41 acres will be managed for Pitch Pine – Scrub Oak community or 
Scrub Oak Shrubland. Where Scrub Oak becomes dominant in the understory, additional overstory trees will be 
cut to move the vegetation community in the direction of Scrub Oak Shrubland. A small 1.5-acre forested 
wetland occurs along the railroad tracks (likely due to hydrology changes by the railroad) and will be managed as 

Figure 19. Planning compartment SP4 desired condition, shown on 2015 aerial photograph. 
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such. An unplowed portion in the northeast of the unit contains the oldest Pitch Pines on Montague Plains. This 
section (6 acres) will be left unmanaged as a reserve. The area immediately north of this reserve is nominally 
unplowed; however, it contains the remains of a horse riding track and appears severely degraded. The 
remainder of the unit (134 acres) will be managed with prescribed fire and other management tools for Pitch 
Pine – Oak Woodland of varying canopy density, including the development of inclusions of shrubland, 
heathland, and grassland.  

Planning Compartment SP5   

SP5 (Figure 17) contains 311 acres and is bounded on the north by Millers Falls Road, on the east by Lake 
Pleasant Road, on the southwest by a power line, and on the west by Wills Hill. Most of this unit is owned by a 
subsidiary of Eversource. MassWildlife has managed an abutting portion of their land in compartment SP3 under 
a cooperative management agreement, but does not yet have a management agreement for the remainder of 
this compartment. DFCs for this unit will only apply should such an agreement be reached, and should be 
considered tentative and subject to change. 

The unit is crossed by two power lines, which are maintained as Sandplain Grassland and Heathland with bare 
sand (24 acres). Two unplowed areas remain dominated by Scrub Oak. These unplowed areas and the 
immediately adjacent area (77 acres) would be managed as Scrub Oak Shrubland, preferably using prescribed 
fire. A 21-acre area between the power line and the shrubland would be managed as Pitch Pine – Scrub Oak 

Figure 20. Planning compartment SP5 desired condition, shown on 2015 aerial photograph. 
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community. Where Scrub Oak became dominant in the understory, additional trees would be cut to move the 
vegetation community towards Scrub Oak Shrubland. The remainder of the area (189 acres) would be managed 
as Pitch Pine – Oak Woodland of varying canopy density, including the development of inclusions of shrubland, 
heathland, and grassland. 

As of 2017, Eversource is pursuing permits for a 35-acre solar photovoltaic array adjacent to the northern power 
line. They have entered into an agreement with MassWildlife to transfer 70-acres in the southwest corner of the 
compartment as mitigation for the impacts on MESA-listed species and habitat.  

Planning Compartment WH1 

WH1 (Figure 18) consists of 490 acres on thin glacial till soils on Wills Hill. The unit is crossed by two power lines. 
The DFC for 19 acres of power line right-of-way and an area near buildings is grassland and shrubland. An 
additional 18-acre area of young forest on the western side grew on agricultural fields abandoned approximately 
30 years ago, and the DFC for this area is grassland and shrubland habitat, managed consistent with providing 
breeding and/or wintering areas for a nearby Eastern Box Turtle population. The DFC for this area is Black Oak-
Scarlet Oak Woodland, with canopy and understory conditions managed consistent with providing wintering 
habitat for the turtles. The remaining 420 forested acres need additional biological inventory surveys prior to 
determining DFC. In the interim, it is assumed that the DFC is central hardwoods-hemlock-white pine forest, 
potentially with areas of young forest and shrubland habitat, as well as various forested wetlands and vernal 
pools. Where Pitch Pine or shrub oak species are present, the area will be managed for Pitch Pine-Scrub Oak 

Figure 21. Planning compartment WH1 desired condition, shown on 2015 aerial photograph. 
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Community, Pitch Pine – Oak Woodland, or other barrens communities. Prior to commencement of any work 
within this compartment, a more detailed habitat management plan, including proposed conditions, shall be 
submitted to NHESP for review and approval. 

Planning Compartment LB1 

LB1 (Figure 22) is the 73-acre Bitzer Fish Hatchery on glacial lake bottom soils. The unit is divided into three 
areas based on desired condition: 29 acres immediately surrounding the raceway, hydrologic connections, and 
weak soils along the railroad, 5 acres surrounding buildings and parking areas, and 39 acres of forest.   

The raceway and brook compartment will be managed for maintaining water quality and temperature in the 
raceway and associated hydrologic features. This compartment also includes some areas of weak Windsor and 
Merrimack soils not appropriate for timber harvesting machinery. Under-planting of native conifer species (e.g., 
Northern White Cedar) will provide continued shade as hemlocks succumb to Hemlock Wooly Adelgid. Buildings 
and parking areas will be cleared of hazard trees, and vegetated areas maintained with a combination of warm-
season grasses and native landscaping shrubs. Forested areas will be managed to remove non-native tree 
species and to maintain a diverse age structure to minimize potential wind-throw and erosion. 

  

Figure 22. Planning compartment LB1 desired condition, shown on 2015 aerial photograph. 
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Planning Compartment LB2 

Planning Compartment LB2 is a 95-acre area on glacial lake-bottom soils with early post-glacial inland dunes. 
This area requires additional biological inventory surveys. The desired condition for areas of early post-glacial 
dunes (55 acres) is high-quality barrens habitat, with management actions to remove mesic species and 
encourage development of Black Oak - Scarlet Oak Woodland with inclusions of shrubland, heathland, and 
grassland. Glacial lake-bottom sediments without inland dunes will be managed for central hardwoods-hemlock-

white pine forest (9 acres), with heavy machinery excluded from areas of the relatively weak Walpole fine sandy 
loam soils and areas of post-glacial stream erosion (16 acres).  On-site surveys will determine whether the weak 
soil areas will be managed using low-ground-pressure tracked machinery or left unmanaged. Approximately 14 
acres on the eastern side was former agricultural fields, abandoned between 2001 and 2005, according to aerial 
photographs. The tentative desired condition for these acres is young forest and shrubland habitat, subject to 
the results of further inventories.  

  

Figure 23. Planning compartment LB2 desired condition, shown on 2015 aerial photograph. 



Montague Plains Habitat Plan 11/13/2017 

  33 

Planning Compartment LB3 

LB3 (Figure 24) is a small 4-acre area of former Transition hardwoods-white pine forest with power line right-of-
way and gravel access road near several transformers. The DFC for the portion south of the access road is young 
forest and shrubland habitat, which was implemented through tree cutting and shrub mowing in 2016. The DFC 
north of the right-of-way is eventually young forest and shrubland habitat as well; however this area has a large 

number of mature catalpa and Black Locust trees with an understory of invasive plants. Management north of 
the right-of-way will be focused on control of the invasive plant species prior to any tree removal. 

  

Figure 24. Planning compartment LB3 desired condition, shown on 2015 aerial photograph. 
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VI. Monitoring Actions 

As recommended by Motzkin (2016) and by our climate change adaptation planning, MassWildlife will closely 
integrate management efforts with long-term monitoring and research, in order to best evaluate management 
within an adaptive framework. 

MassWildlife will undertake or facilitate the following actions. For additional details, see the recommendations 
section of Motzkin (2016), paraphrased below. 

1. Network of Permanent Vegetation Monitoring Plots  
a. Develop long-term plan for plot relocation, along with guidelines for re-marking, maintenance, 

and periodic re-sampling of existing network of permanent plots. Re-sample permanent plots 
every 10-20 years with possible, adaptive modification of protocols over time. Include rigorous 
system of plot marking and re-location to help limit the loss of additional permanent plots, and 
to facilitate long-term monitoring efforts. Several possibilities for improved marking of 
permanent plots should be considered, including: use of a survey-quality GPS device to 
determine coordinates of iron pipes marking the center of permanent plots with sub-meter 
accuracy; use of below-ground magnetic markers at plot corners and plot center, marking of two 
or more trees near plot centers with numbered tree tags, and recording distances and bearings 
to the plot center from tagged trees; placement near plot centers of pieces of heavy marine 
plywood or other materials (e.g., 2’ x 2’ cement pavers) that are likely to remain intact and 
visible and are not likely to be removed or destroyed during harvesting and mowing operations; 
re-locating and re-marking of permanent plot centers before management operations, followed 
by re-marking of plots immediately after management. 

b. Add additional permanent plots of an appropriate size and methodology to enable adequate 
sampling of management treatments (i.e., burn/mow treatments in Scrub Oak stands). 

c. Add additional permanent plots on Wills Hill and sample prior to management activities. 
d. In areas newly acquired or where new management agreements are developed, ensure that 

permanent plots are appropriately sampled prior to management actions. 
2. Coordinate Research and Management 

a. When planning harvesting or other mechanized treatments, ensure that long-term research and 
monitoring studies are not negatively impacted. Review existing maps of plot locations and 
designated reserve or control areas, and confer with relevant researchers.  

b. Develop master list of all on-going research projects at Montague Plains being conducted by 
MassWildlife and other researchers. These include among others, Motzkin understory 
vegetation plots, studies of lupine, Gaultheria, and frost pockets, King breeding bird and 
vegetation plots, Akresh Eastern Whip-poor-will and Prairie Warbler, Eastern Box Turtle, snakes, 
bees. 

c. Conduct periodic meetings among resource managers and researchers to coordinate activity 
and to improve information transfer in advance of management activities. 

d. Develop plan for long-term archiving of all data, maps, management actions, and related 
materials documenting all research and management, potentially using the Biotics sites 
management database in NHESP. Consult with Emery Boose at Harvard Forest who has 
developed protocols for data storage and archiving for the LTER network.  Over time, proper 
archiving and access to data and related materials will become increasingly valuable. 

3. Reconnaissance Surveys 
a. Develop plan to augment periodic sampling of permanent plots with systematic observations 

and data collection across Montague Plains to document significant disturbances that are not 
adequately represented in the permanent plots. In particular, because of the low density of 
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plots in some areas (e.g., Bitzer Scrub Oak stands), and of residual trees within plots in 
harvested areas, the existing network of permanent plots is not adequate for documenting 
many wind, ice, fire, insect, herbivory, plant invasions, or other events that cause damage to 
residual trees after management operations. For instance, storm damage in the western portion 
of Montague Plains resulted in substantial snapping and some blow down of residual canopy 
trees after harvest operations in 2015.  

b. Plan should include regular (possibly annual) systematic reconnaissance surveys to identify such 
localized disturbances that warrant documentation, followed by mapping, sampling, or other 
documentation at scales appropriate to each event. Such reconnaissance may also help to 
facilitate early detection of pests or pathogens, including southern pine beetle (Dendroctonus 
frontalis) which was documented at Montague Plain in 2015 and is likely to cause Pitch Pine 
mortality in the coming years.  

4. Characterize Fuels 
a. Develop protocols for long-term monitoring of fuel conditions in major stand types at Montague 

Plains, and for assessing management effects on fuels and fire behavior. 
b. Augment the fire history with records of fires since 1995.  Consult with Turners Falls Fire District 

to query database of wildfire responses. Maintain this fire history over time, and augmented 
with field observations of future fires. 

5. Biological Inventories and Monitoring 
a. Catalogue existing inventories of moths, bees, and birds that provide critical information on the 

biodiversity significance of Montague Plains (e.g., Mello 2000; King et al. 2011; Goldstein 2013; 
Milam 2013).  

b. Conduct periodic sampling of moths, bees, and birds (at a minimum every 10 years) to evaluate 
population trends. 

c. Conduct or facilitate inventories of other taxa to establish baseline conditions for evaluating 
biotic change over time. In particular, an inventory of the complete flora of Montague Plain is 
recommended, as numerous plant species observed at Montague Plains are not represented in 
the network of permanent plots. Documentation of the flora will provide critical data for 
assessing response to management efforts and changing conditions over time. Comparable 
inventories should be repeated an interval of no more than 10-years to assess biotic change, 
with shorter intervals desired during active restoration efforts.  

6. Monitoring of Rare Species 
a. Develop specific monitoring protocols to assess management effects on populations of rare and 

uncommon plant and animal species, as well as host-plant species for rare or uncommon insects 
that are not well-represented in the network of permanent plots. Target species for host-plant 
studies include Ceanothus americanus and Lupinus perennis (Goldstein 2013). 

b. For species that have been the focus of populations studies in recent years; e.g., Eastern Whip-
poor-will (Akresh and King 2016), Prairie Warbler (Akresh et al. 2015), Eastern Hognose Snake 
(Akresh et al. 2017); conduct or facilitate monitoring and periodic re-assessment of population 
status and responses to management. 

c. Conduct or facilitate population studies of the responses of rare moths to management 
treatments.  

d. Reassess Eastern Box Turtle populations using standardized protocols developed by 
MassWildlife (Willey et al. 2010; Erb et al. 2015) as part of a statewide box turtle reassessment 
10 years after its initial assessment (i.e., in 2020). Standardized surveys and continued mark-
recapture will allow for the evaluation of change in population size and structure at this site, as 
well as putting this site into context with other sites throughout the Connecticut Valley and the 
state. NHESP will take the lead on contracting and coordinating this work. Targeted telemetry 
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will also be used to document new activity areas and to quantify individual box turtles’ response 
to habitat management activities. NHESP is working with UMass, Antioch University, and other 
organizations to fund an intensive radio-telemetry study, repeating the work conducted there 
from 2005 to 2009. The extensive habitat management work that has already occurred should 
provide the focal point of a new study of how box turtles shift their resource use in resource to 
land cover change. NHESP has partnered a grant proposal to the Massachusetts Environmental 
Trust (MET) that could be expanded for other funding opportunities. 

7. Palynological studies 
a. Consider collecting and analyzing sediment cores for fossil pollen and charcoal from appropriate 

basins in the study area. 
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VII. Designation of Reserves 

MassWildlife has established a system of representative reserve areas on the sandplain (Figure 25) that will not 
be actively managed in the future and will serve as long-term references for evaluating management effects. 
These areas are considered “patch reserves,” which are distinct from MassWildlife’s large forest reserves (or 
“matrix reserves”). The patch reserves established here include representative examples of characteristic 

vegetation types and historical land-use patterns (especially plowed vs. unplowed areas); they are intended as 
reference sites and are not intended to support interior forest-dependent species. Rather than establish buffers 
around the perimeters of the reserves, the size of the reserves themselves have been increased where possible. 
The outer perimeter of the reserve will thus be subject to changes in conditions in adjacent stands, and 
measurements in the reserves should be taken at a distance from the perimeter appropriate for the species or 
parameters being measured. Currently, four reserve areas have been established. Additional reserves will be 
established, should MassWildlife acquire additional portions of the sandplain. Additional reserves may also be 
added on currently owned areas (such as Wills Hill or on the glacial lake bottom compartment) after additional 
bio-inventory and planning. Brief descriptions of the areas are given below. 

Reserve in SP2, hardwood forest/woodland, “Stanley Reserve”  

This 30-acre area occurs within compartment SP2. It is bounded on the north, west, and south at the break in 
slope from the sandplain topset to foreset bed transition (west) and the sandplain to glacial drainage channels 

Figure 25. Montague Plains reserve areas, shown on 2015 aerial photograph. 
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transitions. It is bounded on the east by a major skid road created during the 2016 timber harvest. It is mostly on 
unplowed sandplain soils, but includes some plowed areas. The vegetation in 1939 was Scrub Oak, with 
scattered to few or no trees in the unplowed area, and open-canopy (25-75%) forest in the plowed area. In 1985 
it was mostly closed-canopy hardwood forest, with open-canopy (25-50%) hardwood forest along the northern 
edge. In 2001, it was mostly mapped as part of a closed-canopy (>66%) forest dominated by large-pole-sized (5-
13” DBH) central hardwood trees. The northern section was also mapped similarly, but also contained at least 
25% Pitch Pine and a shrub understory. Up until 2016, the area remained a closed-canopy forest. Long-term 
inventory points 9, 33, and 34 occur in the central part of the area, and a Gaultheria procumbens transect occurs 
in the southern section. Forest inventory point AH431 occurs in the center of the stand. An overstory 
shelterwood harvest and understory shrub mowing was completed on the entire area in 2016. 

Reserve in SP3, mixed forest, “Center Reserve” 

This roughly rectangular 26-acre area occurs within compartment SP3. It is bounded on the southwest by the old 
trolley line, on the southeast by the original country road between Montague and Northfield (AKA “Old Old 
Northfield Road”) and on the remaining two sides by informal trails and a flagged line. The area is on plowed 
sandplain soils. LIDAR shows old trails crossing the area. The vegetation in 1939 was shrub/heath (<25% trees, 
<5% grass) on the central and eastern portion, open/grass (<25% shrub heath) on much of the remainder, and 
open-canopy forest (25-75%) in the southern corner. In 1985, it was mostly closed-canopy Pitch Pine, with areas 
of open (grass or shrubs), <25% trees, and small areas of hardwood forest, both open and closed-canopy. In 
2001, the central portion and eastern corner of the area were mapped as an open-canopy (<33%) Pitch Pine-
central hardwoods forest dominated by sapling/small-pole-sized trees (1-4” DBH), and most of the remainder 
was mapped as a partially closed-canopy (33-66%) forest, dominated by large-pole-sized (5-13” DBH) Pitch Pine 
trees. In 2016, the vegetation patterns were similar to 2001, with the expected increases in size of the trees, and 
an increase in the number of Pitch Pine trees in the central portion of the area. Long-term inventory points 70, 
71, 82, and 87 occur in the area. Forest inventory point AH411 occurs in the northeast of the stand. There have 
been no management activities since MassWildlife’s acquisition in 1999. 

Reserve in SP3, Scrub Oak, “Thicket Reserve” 

This 5.6-acre area occurs within compartment SP3. It is bounded on the northwest by a sand road and on the 
remaining sides by mowed fuel breaks. The area is on unplowed sandplain soils, delineated using the LIDAR 
bare-earth model. The vegetation in 1939, 1985, 2001, and 2016 was Scrub Oak, with few or no trees. No long-
term inventory points occur in the area, and will need to be established. A Gaultheria procumbens transect 
occurs on the southern boundary. Fuel breaks were mowed within or adjacent to the area in 2000, 2001, and 
2003. The area was shrub-mowed in 2004 and in 2016, and was burned in 2004, after the mowing.  

Reserve in SP4, mixed pine-oak forest, “Old Pine Reserve” 

This 6-acre area occurs within compartment SP4. It is on unplowed sandplain soils and contains the oldest Pitch 
Pine trees on Montague Plains, as well as some old oak trees. The vegetation in 1939 was open-canopy forest 
with shrubs. In 1985 it was closed-canopy mixed forest. In 2001, it was mapped as part of a closed-canopy forest 
dominated by central hardwoods. In 2016, the area remained a closed-canopy forest, with Pitch Pine and oak 
trees. Long-term inventory point 18 occurs in the western part of the area, and inventory point 91 occurs in the 
northeast portion of the area. There have been no management activities since MassWildlife’s acquisition in 
1999. 
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VIII. Management Actions 

As underscored by Motzkin (2016), “the ecological and conservation value of management efforts at Montague 
Plain will ultimately depend on the extent to which [MassWildlife] is successful in implementing long-term 
management, including maintenance of treated areas. Because harvesting often creates favorable conditions for 
Pitch Pine to become established, long-term commitment to follow-up mowing or other treatments is needed to 
prevent the re-establishment of dense stands that could once again reduce habitat value for uncommon barrens 
species and increase wildfire hazard. After harvesting, regular mowing represents a practical approach to 
maintain extensive areas of early-successional habitats with diminished wildfire hazard, along with prescribed 
fire when possible.” 

General management actions will be applied where needed to achieve DFCs described above. To restore closed 
canopy forests to natural communities providing high-quality barrens habitat, this initially includes removal of 
mesic overstory trees, thinning of Pitch Pine canopies, and mowing of understory mesic tree regeneration. 
Overstory tree removal will usually be accomplished by timber harvesting; however, some clonal and invasive 
species (e.g., Big-tooth Aspen, Quaking Aspen and Black Locust) will be treated by herbicide and snag removal. 
Subsequent restoration actions and maintenance actions in areas without closed canopy forests will include 
early growing season understory mowing/mulching, followed by late-growing-season prescribed fire. Where 
necessary, selective herbicide of shrub/tree re-sprouts will be used to reduce the shrub and tree components 
and to enhance the grass and heath components. Seeding of grassland species and target food plants will use 
local or regional ecotypes. When possible, seeds from local plant populations will be collected, processed, and 
used on site or shared regionally. 

Capture, captive breeding, and subsequent release of target Lepidoptera will be considered in consultation with 
conservation partners when adequate habitat with appropriate target food plants has been restored. 

Community and species specific management actions 

Some management actions will vary by the existing or desired natural community, or due to the presence of 
particular rare plant and animal species. 

Xeric host plant areas 

Areas with documented occurrences of state-listed and uncommon plant species, including Lupinus perennis, 
Ceonathus americanus, and Calystegia spithamaea, will be managed to protect the core of these populations 
and to maximize their spread. Techniques such as regular hand-felling of competing shrub species, flame 
weeding, or broadcast burning in and adjacent to the populations will be used. Up to half of the seeds will be 
collected and used to expand these plants into nearby appropriate habitat. 

Sandplain Grassland and Heathland 

Areas of Sandplain Grassland, whether along power lines and roads or inclusions within other natural 
communities, will be maintained by the use of prescribed fire. Controlled burning will be conducted primarily in 
the dormant season and in the early growing season, and when possible will be conducted every one to two 
years. Where possible, prescribed fire will be allowed to continue into adjacent community types, with the 
intention of expanding existing grassland and heathland patches. 

Sandplain Heathland 

Areas of Sandplain Heathland, whether along power lines and roads or inclusions within other natural 
communities, will be maintained by prescribed fire. Controlled burning will be conducted in both the dormant 
and growing seasons, and when possible will be conducted every three to five years.  
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Scrub Oak Shrubland 

Areas of Scrub Oak Shrubland will be maintained by prescribed fire and/or mechanical shrub mowing. Controlled 
burning will be conducted in both dormant and growing seasons, and when possible will be conducted every 
three to ten years.  No more than 25% of the total Scrub Oak Shrubland area will be burned or mowed in any 
one year. Some areas of Scrub Oak Shrubland will be allowed to mature to 8 to 10 years before mowing or 
controlled burning. 

Fuel breaks will be mowed on a periodic basis to provide access for prescribed fire vehicles and personnel, and 
to provide areas of reduced fuels for escape routes and for creating holding lines for ignition. Mowed breaks will 
not cross vegetation survey plots. 

Efforts will be made to develop areas within the Scrub Oak Shrubland which are grass or heath dominated, by 
using more frequent growing-season prescribed fire. 

Individual trees of mesic species (e.g., Red Maple, Eastern White Pine) will be hand felled, to reduce 
mesophication and to reduce danger to personnel due to future snags from fire-killed trees. Emergent Pitch Pine 
or oak trees will be left in place. 

Pitch Pine-Scrub Oak community 

Pitch Pine-Scrub Oak community will be maintained by prescribed fire and/or mechanical shrub mowing. 
Controlled burning may be conducted in both dormant and growing seasons. If an area becomes dominated by 
Gray Birch, Red Maple, white pine, or other mesic tree species to the point where prescribed fire is incapable of 
adequately top-killing the vegetation, it will be mowed to enable future prescribed fire and to avoid shading out 
shrub oak and ericaceous shrubs. 

Where Scrub Oak becomes dominant in the understory, additional trees will be cut to create patches of Scrub 
Oak Shrubland within the matrix of Pitch Pine-Scrub Oak community, however large Pitch Pines will be left 
widely spaced. 

Wind-throw or individual tree mortality (e.g., from fire, ice, or insect) is expected. Standing dead trees will be 
felled if they present a danger to personnel or the public. Downed trees will be left in place unless they present 
an impediment to management access or to conducting prescribed fire. 

Pitch Pine-oak woodland 

Pitch Pine-oak woodland will be maintained by prescribed fire and/or mechanical shrub mowing. Controlled 
burning may be conducted in both dormant and growing seasons. Mature Eastern White Pine, Gray Birch, and 
similar light-seeded species adjacent to woodland areas will be removed where possible to reduce in-falling 
seed. 

If an area becomes dominated by Gray Birch, Red Maple, Eastern White Pine, or other mesic tree species to the 
point where prescribed fire is incapable of adequately top-killing the vegetation, it will be mowed to enable 
future prescribed fire and to avoid shading out shrub oak and ericaceous shrubs. Subsequent to such mowing, 
hardwood tree re-sprouts will be treated with herbicide to enhance the development of shrub oaks, ericaceous 
shrubs, grasses, and bare sand areas. Where Scrub Oak forms dense stands, up to one-third of scrub oak re-
sprouts will be similarly treated. Where dense Pitch Pine regenerates, similar techniques will be used. 

Wind-throw or individual tree mortality (e.g., from fire, ice, or insect) is expected. Standing dead trees will be 
felled if they present a danger to personnel or the public. Downed trees will be left in place unless they present 
an impediment to management access or to conducting prescribed fire. 
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Eastern Box Turtle nesting and wintering habitat 

Suitable Eastern Box Turtle nesting habitat is widespread on Montague Plains and does not appear to be a 
limiting factor for this box turtle population. Rather than establish new nesting areas that are remote from 
existing trails and roads, we will focus efforts on minimizing OHV use where concentrated nesting is already 
documented and gradually limit OHV and vehicle access within potential and low-density nesting areas as 
feasible. OHV and Jeep use has apparently increased following the upgrade to the power line ROW. 

Prime nesting areas in the WMA will be managed through a combination of prescribed fire and manual 
treatments to maintain favorable nesting conditions.  In other areas of the sandplain, growing-season prescribed 
fire and mechanical treatments are intended to decrease shrub canopy cover and increase the prevalence of 
patches of of bare sand amidst a matrix of shrub oaks, grasses, and associated vegetation. It is likely that the 
resulting high-quality barrens habitat managed for MESA-listed lepidoptera will also be attractive to these turtles. 

We will allow nesting sites to re-vegetate naturally, with regular monitoring, rather than seeding them with 
warm-season grasses or other mixes. If woody growth such as Betula populifolia, or non-native species begins to 
shade a majority of the nesting feature, we will hand-pull and cut small shrubs and trees and lightly scarify 
portions of the feature on a timeframe that minimizes full regeneration of woody shrubs (e.g., 10 years). This 
will be done in the off-season if possible (September to April) when turtles tend to be in the forest. Radio-
telemetry information suggests that some turtles do over-winter in the young forest surrounding this feature 
(e.g., the black birch and pine areas, much of which has been recently cut), so avoiding heavy machinery in this 
area, even in winter, is ideal if possible. The population of box turtles at this site was last assessed in 2010-2011 
as part of MassWildlife’s statewide standardized Eastern Box Turtle assessment led by Lori Erb. Sporadic 
assessments have been conducted since then. MassWildlife NHESP will schedule a monitoring framework to 
ensure that the site does not become unsuitable for nesting.  

The key management consideration within known overwintering areas is to avoid catastrophic canopy loss 
during the overwintering season and to minimize the risk of adult mortality due to crushing by machinery. It 
does not appear to be necessary to expand overwintering habitat in any targeted way. Because Forest 
conditions on Wills Hill appear to be suitable to support the population (see discussion of Existing Conditions 
above), no management to improve over-wintering habitat is necessary at this time. 

Long-term, rerouting the roads and trails away from activity areas is a priority in order to reduce vehicle traffic. 
Actively rerouting the trail that currently runs through important nesting areas will also have the benefit of 
reducing foot traffic, which would reduce the potential for incidental collecting during nesting when females 
may be visible. Reducing OHV traffic in this and other sensitive areas of the Montague Plains will be a positive 
management action for box turtles, hognose snakes, and other reptile species. Symbolic barriers limiting access 
to the small junkyard site will be beneficial, and will be undertaken as part of a larger effort to reduce OHV use 
of restored areas in order to avoid calling attention to that one area. Continuing to work with Eversource to 
restrict OHV, Jeep, and truck traffic along their right-of-way will minimize additional box turtle mortalities, at 
least two of which have been documented by Liz Willey et al. in recent years. Eventually, closing Plains Road to 
through traffic will be beneficial for box turtle conservation, and rerouting footpaths that occur in sensitive 
areas will limit human disturbance and potential collection during sensitive seasons.   

Specific management actions (see above for detailed descriptions): 

1. Establish monitoring framework for Eastern Box Turtle population and habitat quality. 
2. Hand-pull and cut small shrubs and trees shading known nesting features and lightly scarify portions at 

least every 10 years, including known nesting areas. 
3. Continue efforts to block access along power line rights-of-way and to relocate roads, trails, and 

footpaths away from nesting areas. 
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4. Install symbolic barriers (e.g., rope lines and signs) around key areas. This should only be used as part of 
a larger effort to minimize OHV use, to avoid calling attention to areas with high use by turtles. 

5. Incrementally hand-fell white pine trees in pine-dominated nesting areas to encourage a mixed canopy. 
6. Maintain abundant downed wood, deciduous tree cover, and mountain laurel in adjacent Wills Hill 

stands. 
7. Restrict OHVs from the larger sandpit. 
8. Maintain abandoned agricultural fields to the west of Wills Hill with periodic offseason mowing. 
9. Heavy equipment will generally be restricted from known breeding and wintering areas during the 

periods when turtles are likely to be present and at other times will only be used with turtle sweeps. In 
addition, requirements and guidelines of the MassWildlife forestry conservation management practices 
for Eastern Box Turtles will be observed within areas where turtles are likely or known to disperse. 

Recreation Concerns 

No recreational motor vehicle use is allowed in the Montague Plains WMA. Preventing OHV access is necessary 
to reduce impacts to MESA-listed species and to prevent conflicts with habitat management operations. 
MassWildlife will continue to install gates, fences, and other access control structures where necessary to 
prevent motor vehicle trespass. 

Informal trails continue to be a major source of ongoing impact from OHV traffic, as evidenced by aerial 
photographs and on-the-ground reconnaissance. Except where trails may serve as fuel breaks or access roads 
for prescribed fire, habitat management activities will attempt to obscure informal trails by means of techniques 
such as grading trail berms, shrub-mowing at right angles to and across trails, placement of slash in trails, and 
felling tree tops into trails. 

Habitat management activities will be conducted whenever possible so as not to conflict with other recreational 
uses such as pheasant stocking, and the district may choose to leave access control gates open for one or more 
deer hunting seasons. 

Given the use of the area for hiking, bird-watching, and nature study, habitat management activities will include 
interpretive signage located at existing kiosks. 
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Planning Compartments 

In addition to the general management actions described above, the following specific actions will be planned 
and implemented on a compartment or unit level. Planning unit names, where given, are provisional and 
informal, and are based on common usage, visible features, or prior owners. 

Planning Compartment SP1 

 

Figure 26. Planning units in compartment SP1, shown on LIDAR terrain model. 

1. Continue annual or bi-annual controlled burning of Bartlett Powerline.  
2. Treat invasive plants in Bartlett West.  
3. Treat invasive plants in Wetland and submit final report to Montague Conservation Commission under 

2015 Order of Conditions. 
4. Drill and fill aspen to enhance the spread of target plants in Lupine. 
5. Seed collection in Lupine. 
6. Manual brush cutting and weed-wrenching of competing vegetation in Lupine. 
7. Use prescribed fire on up to half of area containing MESA-listed plants in Lupine. 
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Planning Compartment SP2 

 

Figure 27. Planning units in compartment SP2, shown on LIDAR terrain model. 

1. Use growing season mowing and prescribed fire in Bitzer Thicket to expand remnant Scrub Oak thicket 
into historical unplowed area. 

2. Shift locations of mowed fuel breaks away from Motzkin vegetation monitoring plots. 



Montague Plains Habitat Plan 11/13/2017 

  45 

Planning Compartment SP3 

 

Figure 28. Planning units in compartment SP3, shown on LIDAR terrain model. 

The following management activities are planned to restore closed-canopy Pitch Pine/Eastern White Pine forest 
in the Donut unit outside of the Center Reserve area to high-quality barrens consisting of open-canopy Pitch 
Pine – Oak Woodland with patch inclusions of Scrub Oak Shrubland, Sandplain Grassland, and Sandplain 
Heathland.  

1. Do not enter or cross reserve areas. 
2. Flag permanent plot markers, and do not skid or mow across them. 
3. 2017 Timber harvest on five 10-17 acre units (total 66 acres), separated by unharvested strips 150 to 

250 feet wide. Retain all overstory oak trees and the largest/healthiest Pitch Pine trees to a total of 30-
40% canopy retention. Completed. 

4. 2017 Growing season shrub mowing in treated areas to remove white pine regeneration and to prepare 
fuels for prescribed fire. 

5. 2018 and following years growing season prescribed fire to enable expansion of warm-season grasses 
and target food plants. 

6. Seed regional ecotype warm-season grasses and target food plants. 
7. Plan, capture, breed, and release target Lepidoptera species within Donut units. 
8. Once Lepidoptera populations are self-sustaining, remove tree strips separating units. 
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The following management activities planned for 2017 will restore the area surrounding the former Mohawk 
Ramblers lease area: 

1. Remove building and other structures, and any non-natural debris. Completed. 
2. Remove small area of asphalt and old concrete slab. Completed. 
3. Install gate and parking area near Lake Pleasant Road. 
4. Restore lawn, parking areas, and driveway. 

a. Harrow or rake. 
b. Grade old berms onto raked areas. 
c. Seed with local or regional ecotype warm-season grasses.  

Planning Compartment SP4 

 

Figure 29. Planning units in compartment SP4, shown on LIDAR terrain model. 

The following management actions are needed in the Riding Club unit: 

1. Treat invasive plants (esp. knotweed) along road. 
2. Remove old fencing, trash, and old shed. 
3. Install boundary signs adjacent to house lot and address encroachment by abutter. 
4. Consider removal of mesic tree species. 
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The following management actions are needed in the Miner’s Addition unit: 

1. Remove locust trees near intersection of Old Northfield Rd. and Turners Falls Road. Consider drill & fill 
followed by cutting and stump removal. 

The following management actions are needed in the Street Railway unit: 

1. Ensure that boundaries are well marked at southwest and northeast ends where house lots abut. 

Planning Compartment SP5 

 

Figure 30. Planning units in compartment SP5, shown on LIDAR terrain model. 

The most important management action relative to this compartment is to pursue long-term protection through 
acquisition of fee interest where possible. Where such acquisition is not possible, or while protection efforts are 
underway, explore additional habitat management agreements with Eversource. When areas are acquired or 
management agreements are reached, conduct resource inventory and amend this habitat plan to establish 
initial and on-going restoration actions. 
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Planning Compartment WH1 

 

Figure 31. Planning units in compartment WH1, shown on LIDAR terrain model. 

The most important management action relative to this compartment is to complete a resource inventory. 
When inventory is completed, amend this plan to establish initial and ongoing restoration actions, taking into 
account Eastern Box Turtle management described above. Maintain abandoned agricultural fields on west side 
of Wills Hill with periodic mowing. 
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Planning Compartment LB1 

 

Figure 32. Planning units in compartment LB1, shown on LIDAR terrain model. 

Complete a resource inventory of this compartment, especially mapping hydrologic flows. When inventory is 
completed, amend this plan to establish additional initial and ongoing restoration actions. 

Consider under-planting of native species such as Thuja occidentalis, Chamaecyparis thyoides, or Picea mariana 
(in wetter soils) and Juniperus virginiana or Picea rubens (in drier soils) in the vicinity of raceways, to provide 
future evergreen/needle-leaved shade as hemlocks succumb to Hemlock Wooly Adelgid infestations. Consider 
multiple species to increase resiliency and to reduce susceptibility to future pests and pathogens. If under-
planting is successful, consider removing individual non-native trees in the vicinity of raceways as under-planted 
trees begin to grow. 

Remove large Eastern White Pine trees adjacent to raceways where they are showing evidence of decline (e.g., 
needle cast or foliage chlorosis) and where wind-throw or falling branches could threaten raceway stability. 

Conduct a timber harvest in uplands away from raceways to favor the growth of central hardwoods and native 
pines, while avoiding erosion, overland flow, and sedimentation into raceways. Ensure that harvest operations 
do not impact existing hydrology. 
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Planning Compartment LB2 

 

Figure 33. Planning units in compartment LB2, shown on LIDAR terrain model. 

Complete a resource inventory of this compartment, especially mapping hydrologic flows, wetlands, and soil 
stability. When inventory is completed, amend this plan to establish additional initial and ongoing restoration 
actions. 

Consider mowing shrubs and young trees in the regenerating old field area. Consider barrens restoration in the 
Dunes area. 
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Planning Compartment LB3 

 

Figure 34. Planning units in compartment LB3, shown on LIDAR terrain model. 

1. Control exotic invasive shrubs as soon as possible in Catalpa unit. 
2. Consider removal of Catalpa and Locust trees to favor native species.  
3. Protect historic street railway bed. 
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Appendix I. Species Lists  

Appendix I, Table 1. MESA-Listed species documented in NHESP database as occurring at Montague Plains WMA. Data on MESA-listed 
species are part of the Massachusetts NHESP data base and are not public records (MGL c. 66 s. 17D) accordingly, NHESP does not 
release the names of certain species deemed particularly susceptible to collection (marked in the table with an asterisk). 

Scientific Name Common Name 
MESA 
Status Comments 

Apodrepanulatrix liberaria New Jersey Tea Inchworm E SGCN 

Callophrys irus Frosted Elfin SC SGCN 

Calystegia spithamaea Low Bindweed E SGCN 

Caprimulgus vociferus Eastern Whip-poor-will SC SGCN 

Celastrus scandens American Bittersweet T SGCN 

Data-sensitive species 
Endangered plant, name not 
released* E SGCN; newly documented in 2016 

Desmodium cuspidatum Large-bracted Tick-trefoil T SGCN; newly documented in 2016 

Euchlaena madusaria Sandplain Euchlaena SC SGCN 

Hemaris gracilis Slender Clearwing Sphinx SC SGCN 

Hemileuca maia Barrens Buckmoth SC SGCN 

Data-sensitive species 
Endangered plant, name not 
released* E 

Federally threatened; SGCN, newly 
documented in 2016 

Psectraglaea carnosa Pink Sallow Moth SC SGCN 

Scirpus ancistrochaetus Northeastern Bulrush E 

Federally endangered; SGCN; 
identified within study area but just 
outside planning boundary 

Speranza exonerata Pine Barrens Speranza SC SGCN; was Pine Barrens Itame. 

Terrapene carolina Eastern Box Turtle SC SGCN 

Zale lunifera Pine Barrens Zale SC SGCN 

Zanclognatha martha Pine Barrens Zanclognatha SC SGCN 

 

Appendix I, Table 2. Other species documented in NHESP database as occurring at Montague Plains (1991 to present). 

Scientific Name Common Name 
MESA 
Status Comments 

Amelanchier nantucketensis Nantucket Shadbush WL Formerly MESA-listed; not SGCN 

Desmodium humifusum Spreading Tick-trefoil -- Formerly MESA-listed; not SGCN 

Gomphus vastus Cobra Clubtail SC 

These dragonflies are nymphs in the 
Connecticut River, but an adult was found 
in the middle of the Plains. 

Isotria verticillata Large Whorled Pogonia WL 
Record submitted to NHESP but not yet 
reviewed; not SGCN 

Lupinus perennis Wild Lupine WL SGCN 

Nabalus albus White Lettuce WL Not SGCN 

Satyrium favonius Oak Hairstreak -- Formerly MESA-listed; not SGCN 

Selaginella rupestris Rock Spike-moss WL Formerly MESA-listed; not SGCN 

Streptopus amplexifolius 
Clasping-leaf Twisted-
stalk WL Not SGCN 

Sympistis dentata Blueberry Sallow Moth -- Not SGCN 
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Appendix I, Table 3. Other uncommon species observed at Montague Plains, not yet or no longer in NHESP database. 

Species Name Common Name Rank State Status 

Ceanothus americanus New Jersey Tea G5S3 Target food plant for 
listed wildlife. 

Gentianopsis crinita Fringed Gentian G5S4  

Prenanthes alba White Rattlesnake Root G5S4  

Selaginella rupestris Rock Spikemoss G5S3S4 WL 
 

Lespedeza frutescens Violet Bush-clover G5S3 WL 

Catocala herodias gerhardi Gerhard’s Underwing (Pine Woods 
Underwing) 

G5S3 SC 
SGCN 

Fixsenia ontario Northern Hairstreak G4S3  

Glena cognataria A Geometer Moth G4S3  

Grammia williamsii William's Tiger Moth G4S1  

Metarranthis apiciaria Barrens Metarranthis Moth GUS1 E 
SGCN 

Toxostoma rufum Brown Thrasher  SGCN 

Pipilo erythrophthalmus Eastern Towhee  SGCN 

Setophaga discolor Prairie Warbler  SGCN 
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Appendix I, Table 4. A comparison of the most abundant bee species collected at Muddy Brook Wildlife Management Area in 2011 and 
2016 and the Montague Plains Wildlife Management Area sampled intensively in 2008-2010, and sporadically in 2011-2016.  Relative 
abundance ranks within each site shown to the left of species names. From Milam and King (2016). 

Montague Plains WMA 2008-2016 Muddy Brook WMA 2011 and 2016 

  5 Andrena   (Melandrena  ) carlini 

9 Agapostemon (Agapostemon) texanus   

4 Augochlorella aurata 9 Augochlorella aurata  

  8 Ceratina (Zadontomerus) calcarata 

  10 Halictus (Odontalictus) ligatus 

7 Lasioglossum (Dialictus) cressonii 4 Lasioglossum (Dialictus) cressonii  

2 Lasioglossum (Dialictus) katherineae  6 Lasioglossum (Dialictus) katherineae  

5 Lasioglossum (Dialictus) pilosum   

6 Lasioglossum (Dialictus) subviridatum   

8 Lasioglossum (Dialictus) tegulare  3 Lasioglossum (Dialictus) tegulare  

1 Lasioglossum (Dialictus) versatum 1 Lasioglossum (Dialictus) versatum  

  3 Lasioglossum (Lasioglossum) coriaceum 

3 Nomada maculata 7 Nomada  maculata  

10 Osmia (Melanosmia) virga   
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Appendix I, Table 5. Species on sandplain from 2016 vegetation monitoring (Motzkin 2016). 

Acer pensylvanicum Dendrolycopodium hickeyi Luzula multiflora Rhus glabra 

Acer rubrum 
Dendrolycopodium 
obscurum Lycopodium clavatum Rhus hirta 

Acer saccharum Dennstaedtia punctilobula Lysimachia borealis Robinia pseudo-acacia 

Agrostis sp. Desmodium sp. Lysimachia quadrifolia Rosa carolina 

Ailanthus altissima 
Dichanthelium 
depauperatum Maianthemum canadense Rosa multiflora 

Ambrosia artemisiifolia Dichanthelium linearifolium Maianthemum racemosum Rubus flagellaris 

Amelanchier sp. Dichanthelium sp. Medeola virginiana Rubus hispidus 

Amelanchier spp. Diphasiastrum tristachyum Melampyrum lineare Rubus allegheniensis 

Anaphalis margaritacea Dryopteris intermedia Mitchella repens Rubus idaeus 

Andropogon gerardii Elymus repens Monotropa uniflora Rubus occidentalis 

Antennaria neglecta Epigaea repens Nabalus sp. Rumex acetosella 

Apocynum 
androsaemifolium Erechtites hieraciifolius Oenothera biennis Salix sp. 

Aralia hispida Erigeron annuus Ostrya virginiana Schizachyrium scoparium 

Aralia nudicaulis Erigeron canadensis Other moss Smilax sp. 

Aronia sp. Eurybia divaricata Panicum sp. Solidago canadensis 

Asclepias sp. Euthamia graminifolia 
Parthenocissus 
quinquefolia Solidago gigantea 

Benthamidia florida Fagus grandifolia Persicaria sp. Solidago juncea 

Berberis thunbergii Festuca sp. Phytolacca americana Solidago rugosa 

Betula lenta Fragaria sp. Picea abies Solidago sp. 

Betula papyrifera Frangula alnus Pinus resinosa Spiraea alba ssp. latifolia 

Betula populifolia Fraxinus americana Pinus rigida Spiraea tomentosa 

Bidens sp. Galium sp. Pinus strobus Swida racemosa 

Bromus inermis Gaultheria procumbens Pinus sylvestris Taraxacum officinale 

Bulbostylis capillaris Gaylussacia baccata Piptatherum pungens Trichostema dichotomum 

Carex debilis Gnaphalium obtusifolium Poa sp. Trifolium aureum 

Carex ovales sp. Hieracium caespitosum Polytrichum spp. Tsuga canadensis 

Carex pensylvanica Hieracium scabrum Populus grandidentata Ulmus sp. 

Carex sp. Hypericum gentianoides Populus tremuloides Unknown composite 

Carya glabra Hypericum perforatum Populus tremuloides Unknown dicot 

Castanea dentata Hypericum sp. Potentilla simplex Unknown grass 

Ceanothus americanus Hypopitys monotropa Potentilla canadensis Uvularia perfoliata 

Celastrus orbiculatus Ilex mucronata Prunus pensylvanica Uvularia sessilifolia 

Chimaphila maculata Ilex verticillata Prunus serotina Vaccinium angustifolium 

Chimaphila umbellata Juncus greenei Prunus susquehanae Vaccinium corymbosum 

Cirsium pumilum Juncus tenuis Pteridium aquilinum Vaccinium pallidum 

Comandra umbellata Juniperus communis Pyrola rotundifolia Vaccinium stamineum 

Comptonia peregrina Juniperus virginiana Quercus alba Viburnum acerifolium 

Corylus americana Kalmia angustifolia Quercus coccinea Viburnum dentatum 

Crataegus sp. Kalmia latifolia Quercus ilicifolia 
Viburnum nudum var. 
cassinoides 

Crocanthemum canadense Lactuca canadensis Quercus montana Viola sagittata 

Cyperus lupulinus Lechea intermedia Quercus prinoides Vitis sp. 

Cypripedium acaule Lespedeza sp. Quercus rubra Rhus glabra 

Danthonia compressa Lichens spp. Quercus velutina Rhus hirta 

Danthonia spicata Lilium philadelphicum Quercus x saulii Robinia pseudo-acacia 
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Appendix II. Roads 

Road segment Description Town GIS Other maps 

Bartlett Road, proper, 
from Turners Falls 
Road to Plains Road 

Shown on the Northeast Utilities survey plan as “A 1953 Town Way”, 
this section of road has been gated by the town at the west end, 
about 200 feet from Turners Falls Road, and has concrete blocks 
blocking the east end at Plains Road. A short section from Turners 
Falls Road to the power lines is paved on the slope, and is usable for 
management access to reach the plain proper.  
According to Tom Bergeron, the Montague DPW Superintendent, in a 
conversation in 2015, he considers the town road to end at the gate. 

Shows road continuing 
almost to Plains Road, then 
following stipulated way 
below to meet Plains Road. 

Portions shown on 1871 FW 
Beers atlas, on USGS topos since 
1890, and on 1904 state atlas. 

“Bartlett Road” from 
the original Old 
Northfield Road 
across Plains Road to 
a point on the 1953 
Town Way 

Shown on the Northeast Utilities survey plan as “Bartlett Road” with a 
reference to a stipulation in registered land court document #3552. 
The stipulation provides that “Turners Falls Fire District and the Town 
of Montague have the right to use for travel the portion of Bartlett 
Road which crosses Parcel 1 and the way crossing the southwesterly 
corner of parcel l2 and connecting Bartlett Road with Plain, or 
Hatchery Road, all as shown on the registration plan.” Also allows 
Eversource to block portions as long as reasonable alternate means of 
travel are provided.  
We have no evidence that this was ever a town or county way, and 
the stipulation provides for travel by the Turners Falls Fire District and 
the Town of Montague, and not by inhabitants of the town or by the 
public. 

Only portion of road from 
Bartlett road, proper, to 
Plains Road. 

Shown on 1871 FW Beers atlas 
on USGS 1890-1979, but not 
1990. Appears on 1904 state 
atlas.  

“Bartlett Road” from 
Lake Pleasant Road to 
the original Old 
Northfield Road. 

Does not appear as a road or right-of-way on the Northeast Utilities 
survey plan. 

Not shown. Shown on 1871 FW Beers atlas, 
on USGS since 1890, and on 
1904 state atlas. 

Plains Road – Also 
known in deeds as 
“Plain Road,” 
“Hatchery Road,” 
“East Hatchery Road”, 
and a portion in town 
GIS as “Mineral 

Shown on the Northeast Utilities survey plan as “A common highway 
– 66 feet wide, see County Commissioners Book of Highways, Book 0 
Page 41”. Runs from Turners Falls Road, just north of the intersection 
with the current Hatchery Road, to the intersection with Bartlett 
Road, proper, to the intersection with the stipulated right to use for 
travel “Bartlett Road” to the Eversource property line and ends on 
Eversource property at the original Old Northfield Road. 

Segment from Turners Falls 
Road to intersection with 
mapped Bartlett Road is 
labeled Plains Road. Segment 
from intersection with 
Bartlett to original Old 
Northfield Road is labeled 

Shown on 1871 FW Beers atlas, 
on USGS since 1890. Only 
western portion shown on 1904 
state atlas. 
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Road segment Description Town GIS Other maps 

Road.” “Mineral Road.” 

Original Old 
Northfield Road, (part 
of Road from 
Montague Center to 
Miller’s Road) 

The original Old Northfield Road is shown on the Northeast Utilities 
survey plan as “A 1758 County Highway – 6 rods wide, County 
Commissioners Location of Highways Book 0 Page 41.” Runs from 
Turners Falls Road along the current Old Northfield Road, crosses the 
WMA, and continues onto Eversource property, past the intersection 
with Plains Road, across Lake Pleasant Road, and on to Northfield. 
This road between the current Old Northfield Road and the 
DFW/Eversource property line has not been maintained or used for 
travel within the memory of anyone in town, according to Sam 
Lovejoy. The section from Plains Road to Lake Pleasant Road is now 
mapped by the town as the extension of Plains Road, and is used by 
highway vehicles and OHVs.  

Segment from intersection 
with Plains Road north across 
Lake Pleasant Road to Millers 
Falls Road is labeled “Mineral 
Road. “Remainder to 
intersection with Bernardo 
Drive shown on map but is 
unlabeled. Last segment to 
Turners Falls Road is labeled 
“Old Northfield Road”. 

Shown on 1871 FW Beers atlas, 
on USGS since 1890. Appears as 
trail from 1935-1954. Only 
central portion appears on 
1979-1990.  Only portion from 
Turners Falls Rd to “Bartlett 
Road” and from Lake Pleasant 
Rd to Millers Falls Road shown 
on 1904 state atlas. 

“County Road in 
Montague” 

Shown on the Northeast Utilities survey plan as “A 1758 County 
Highway – 6 rods wide, Plan in Location of Highways, Book 1 Page 20.” 
The southwest end of this where it meets the original Old Northfield 
Road is paved and is marked by the town as “Old Northfield Road”. 
The northeast end which meets Lake Pleasant Road at Green Pond 
Road is unmaintained and not used for travel.  

From Turners Falls Road to 
Bernardo Drive is labeled 
“Old Northfield Road.” From 
Bernardo Drive to Lake 
Pleasant Road is labeled 
“Northfield Road.”  

Shown on 1871 FW Beers atlas, 
and on USGS 1890-1984 topo. 
1935 shows “Old Northfield 
Stage Road,” 1941-1954 shows 
“Old Northfield Road.” 1979-
1990 shows “Old Northfield 
Road” from Bernardo Drive to 
dogleg, and shows trail from 
there to Lake Pleasant Road. 
Shown as Pond Road on 1904 
state atlas. 

“Old Northfield Road” 
dogleg 

Marked by the town as “Old Northfield Road”, this 1070’ section runs 
from “County Road in Montague” to Lake Pleasant Road. This does 
not show up as a road or right-of-way on the Northeast Utilities 
Survey. The easternmost part of this section is paved, and is on the 
layout of the original Montague Street Railway, which DFG owns in 
fee. This road does not appear on the 1890 or 1894 USGS topographic 
maps, or 1904 state atlas map, but is shown on the 1936 USGS 
topographic map. 

Shows only 830’ dead-end 
segment from “Northfield 
Road” to old trolley line as 
unlabeled road. 

First shown on 1936-1954 USGS 
topos as a trail. Shown as 
extension of “Old Northfield 
Road” on 1979 and 1990.  Not 
shown on 1871 FW Beers atlas 
or on 1904 state atlas. 

“Riding Club Road” This road is the northwestern extension of the above dogleg. It first 
shows up on the 1936 USGS topographic map, but does not show up 
on the Northeast Utility survey plan, and it is un-locatable on the 

Not shown. Shown as a trail since 1936 
USGS topo. Not shown on 1871 
FW Beers atlas or on 1904 state 
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Road segment Description Town GIS Other maps 

ground for most of its length.  atlas. 

Lake Pleasant Road Shows on Northeast Utilities survey plan as “1949 Relocation – 50’ 
wide, plan in Location of Highways Book 9 Page 13, taking in Deed 
book 943 Page 272.” 

Agrees with survey plan. Shown as a trail on 1871 FW 
Beers atlas. Appears as road 
1890-1990 USGS topo maps and 
on 1904 state atlas.  
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Appendix III. Climate change adaptation workbook 

Step 1. DEFINE area of interest, management goals and objectives, and time frames. 

Area of Interest: 
 

Montague Plains Wildlife Management Area and environs 

Location:  Montague, Massachusetts 

Community Type(s) Management Goals Management Objectives Management Tools 
Time 

Frames 

Scrub Oak Shrubland 
– S1 

Maintain or increase populations of rare shrub-
oak-dependent lepidopteran species and 
declining bird species (e.g., brown thrasher, 
Prairie Warbler, eastern towhee). 

Maintain dominance of shrub oaks. 

Mechanical mowing & 
mulching to control fuel 
loads. 
Prescribed fire 

100 years 

Sandplain Grassland 
and 
Sandplain Heathland 
– S1 

Maintain or increase populations of rare or 
declining grassland and heathland snakes, 
mammals, birds, Lepidoptera, and plants. 

Expand limited areas of native warm-season 
grasses and heathland openings adjacent to 
or within other communities.  

Mechanical mowing & 
mulching to control fuel 
loads. 
Prescribed fire 

5-10 years 

Pitch Pine – Scrub 
Oak Community – S2 

Maintain or increase populations of rare shrub-
oak-dependent lepidopteran species and 
declining bird species (including Eastern Whip-
poor-will, eastern towhee, Ruffed Grouse, 
woodcock). 

Maintain open overstory and shrub oak 
understory. 

Mechanical tree-clearing, 
mowing & mulching to 
control fuel loads. 
Prescribed fire 

100 years 

Pitch Pine – Oak 
Forest / Woodland – 
S5 

Diversify sandplain community types. 

Convert closed-canopy forest to Pitch Pine-
Oak Woodland or Pitch Pine-Scrub Oak 
community. 

Mechanical tree-clearing, 
mowing & mulching to 
control fuel loads. 
Prescribed fire 

5-10 
years. 

Restore overgrown openings to Scrub Oak 
Shrubland, Sandplain Heathland, or 
Sandplain Grassland 

5-10 years 
 

Maintain or increase populations of rare plants 
and rare lepidopteran species. 

Maintain food plants (e.g., Scrub Oak and 
pine needles), nectar sources, and open 
woodlands for various listed lepidopteran 
species. 100 years 

Prevent incursion of more mesic tree 
species (Red Maple, Eastern White Pine, Big-
tooth Aspen, Quaking Aspen, Gray Birch) 
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Step 2. ASSESS climate change impacts and vulnerabilities for the area of interest.  

Broad-scale Impacts and 
Vulnerabilities 

Climate Change Impacts and Vulnerabilities 
for the Area of Interest 

Vulnerability 
Determination 

 How might broad-scale impacts and vulnerabilities be affected by conditions in your area of interest? 

 Landscape pattern 

 Site location, such as topographic position or proximity to water features 

 Soil characteristics 

 Past management history or current management plans 

 Species or structural composition 

 Presence of or susceptibility to of pests,  disease, or nonnative species that may become more problematic under future climate conditions 

 Other…. 

Fewer days with extreme cold Could push community trajectory towards closed-canopy forest and more mesic spp. -6 

Increased annual precipitation Additional precipitation would tend to favor more mesic tree spp over xeric tree spp and 
shrub/heath/grass 

-2 

Longer growing season Longer growing season may favor more mesic trees species -1 

Less snow/shorter winter How about shorter winter -1 

Increases in nonnative plant species Scattered relics of invasive plants from agriculture and imports from surrounding area -1 

Potential changes in wildfire Unclear whether wildfire changes will help (more spring/fall fires) or hurt (more very large summer fires 
leading to increased fire suppression regime) 

-/+2 

Potential for early spring thaws/late frosts or 
increases in freeze-thaw cycles 

Unclear what effect would be, but may reduce tree growth and favor shrub/heath/grass -/+1 

More frequent and intense storms More wind-throw of trees +1 

Warmer temperatures Increase drought stress should favor warm-season grasses, heath, shrub oak over tree spp +2 

More days with extreme heat Increase drought stress should favor warm-season grasses, heath, shrub oak over tree spp +2 
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Step 3. EVALUATE management objectives given projected impacts and vulnerabilities.  

Management Objective  
(Step #1) 

Challenges to Meeting Management 
Objective with Climate Change 

Opportunities for Meeting 
Management Objective with 

Climate Change 

Feasibility of Meeting 
Objectives under 

Current Management Other Considerations 

Convert closed-canopy forest to Pitch 
Pine-Oak Woodland or Pitch Pine-Scrub 
Oak community. 

Increased potential for nonnative plant 
species invasion. 

More storms, more drought 
stress, reduced soil moisture, 
warmer temps, extreme heat 
would favor shrub, heath, 
and grass. 

Extremely high. 
 

Public perception of active 
management (fire/ 
mechanical/herbicide). 
Availability of funding. 

Expand limited areas of native warm-
season grasses and heathland openings 
adjacent to or within other 
communities.  

Restore overgrown openings to Scrub 
Oak Shrubland, Sandplain Heathland, 
or Sandplain Grassland 

Maintain dominance of shrub oaks. 

More frost-free days, more 
precipitation, storms, longer growing 
season push favor trees. 
Fire may be more difficult and more 
unpredictable. 

Reduced soil moisture, 
warmer temps, and extreme 
heat would favor shrub oaks.  

High.  

More frequent wildfires due to 
climate change could help 
convince people of the wisdom 
of prescribed fire. 
Availability of funding. 
Adequate prescribed fire 
capacity. 

Maintain open overstory and shrub oak 
understory. 

Maintain food plants (e.g., Scrub Oak 
and pine needles), nectar sources, and 
open woodlands for various listed 
lepidopteran species. 

Prevent incursion of more mesic tree 
species (Red Maple, Eastern White 
Pine, Big-tooth Aspen, Quaking Aspen, 
Gray Birch) 

Increased precipitation, longer growing 
season, and more frequent and 
intense storms favor mid-tolerant gap 
species of trees. 
Altered hydrology of Will’s Hill Brook is 
increasing mesophication along Plains 
Road. 

Increased drought stress, 
reduced soil moisture, 
warmer temps, and extreme 
heat favor sandplain tree 
species over more mesic 
species. 

Medium. 

Unclear whether climate 
change will help or hinder this 
objective. Restoring Will’s Hill 
Brook will also resolve road 
erosion issues. 
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Step 4. IDENTIFY adaptation approaches and tactics for implementation.  

Adaptation Approach Tactic 
Time 

Frames Benefits 
Drawbacks & 

Barriers 
Practicability 

of Tactic 
Recommend 

Tactic? 

 1.2 — Maintain or restore 
hydrology 

Restore Wills Hill Brook to original 
stream channel. 

FY2015 

Reduce mesophication. Prevent 
erosion on Plains Rd. Restore 
function of associated terminal 
wetland. 

Permitting. 
Funding. 

Completed. Yes. 

2.2 — Prevent the 
introduction and 
establishment of invasive 
plant species and remove 
existing invasive plants 

Monitor and eliminate exotic 
invasive plants. 

Ongoing 
Reduce competition to desired 
species. 

Repeated 
treatment 
necessary 

Moderate. Yes. 

3.1 — Alter forest structure 
or composition to reduce risk 
or severity of fire 
 3.2 — Establish fuel breaks 
to slow the spread of 
catastrophic fire 

Thin closed-canopy Pitch Pine 
forests. 

10 years 
Prevent running crown fires, 
increase growth of oak trees, and 
favor shrub/heath/grass species. 

 Very high. Yes. 

Mow shrubs on periphery of shrub, 
heath, and grassland areas. 

Ongoing 
Increases ability to use prescribed 
fire safely. 

Repeated 
treatment 
necessary 

Very high.  Yes. 

4.1 — Prioritize and protect 
existing populations on 
unique sites 

Use prescribed fire to maintain 
shrub oak on unplowed areas of 
sandplain. 

Ongoing 

Maintain/expand populations of 
shrub oak dependent Lepidoptera 
and other shrubland species. 

Need burn days, 
crew, and 
equipment. 

Moderate. 
Yes, in 
conjunction 
with mowing. 

Use shrub mowing to maintain 
shrub oak on unplowed areas of 
sandplain. 

Ongoing 

Funding. 
Potential long-
term changes in 
soil structure and 
vegetation. 

High. Yes. 

       

4.2 — Prioritize and protect 
sensitive or at-risk species or 
communities 

Reduce tree canopy in forest 
adjacent to wild blue lupine and 
other rare plant populations. 

FY2015 

Maintain/expand populations of 
rare plants. 

Potential for 
invasive plants. 

Very high. Yes. 
Manually remove competing 
vegetation, especially invasive 
exotics, around rare plants. 

Ongoing Labor-intensive. 
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Adaptation Approach Tactic 
Time 

Frames Benefits 
Drawbacks & 

Barriers 
Practicability 

of Tactic 
Recommend 

Tactic? 

5.3 — Retain biological 
legacies 
5.4 — Restore fire to fire-
adapted ecosystems 

Remove all trees in overgrown 
openings within closed-canopy 
forest and mow understory.  

10 years 
Restore grassland, heathland, and 
shrub communities. 

Some openings 
have altered 
topography. 

Very high. Yes. 

Remove trees in areas adjacent to 
small grasslands. 

10 years 
Expand grasslands, heathlands, and 
shrublands. 

Short-duration 
benefit. 

Very high. Yes. 

Use prescribed fire to maintain 
Scrub Oak, grassland, and heath 
communities. 

Ongoing 

Maintain/expand populations of 
shrub oak dependent Lepidoptera 
and other shrubland, heathland and 
grassland species. 

Need burn days, 
crew, and 
equipment. 

Moderate. 
Yes, in 
conjunction 
with mowing. 

Use mowing to maintain Scrub Oak, 
grassland, and heath communities. 

Funding. 
Potential long-
term changes in 
soil structure and 
vegetation. 

High. Yes. 

Use herbicide to maintain Scrub 
Oak, grassland, and heath 
communities. 

Funding. 
Difficult to favor 
desired species. 

Low. No. 

6.2 — Expand the boundaries 
to increase diversity 

Pursue acquisition of remaining 
areas of sandplain owned by 
Eversource, Town of Montague, 
Turner’s Falls Fire District, and 
other landowners. 

10 years 

Protect in perpetuity from 
conversion to non-conservation 
uses.  
Provide for ongoing management. 

Willing sellers. 
Funding. 

High. Yes. 

 
 9.2— Favor or restore native 
species that are expected to 
be better adapted to future 
conditions  
 
9.4 — Emphasize drought- 

Thin canopy of Pitch Pine forests, 
removing mesic species and 
retaining oaks and a few of the 
largest Pitch Pines.  

5 years 
Increase area of grass, heath, and 
shrub-dominated communities. 
Maintain/expand populations of 
shrub oak dependent Lepidoptera 
and other shrubland, heathland and 
grassland species. 

 High. Yes. 

Mow understory trees to promote 
shrubs and reduce dominance of 
mesic tree species. 

5 years Funding. High. Yes. 
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Adaptation Approach Tactic 
Time 

Frames Benefits 
Drawbacks & 

Barriers 
Practicability 

of Tactic 
Recommend 

Tactic? 

and heat-tolerant species 
and populations 

Create grassland openings within 
Scrub Oak areas using mechanical 
and chemical means. Seed with 
warm-season grasses. 

10 years 

Further diversify landscape 
arrangement of natural community 
types. Create opportunities for 
expanding populations of rare plant 
and Lepidoptera species. 

Funding. High. Yes. 

Use prescribed fire to maintain 
Scrub Oak, grassland, and heath 
vegetation in understory. 

Ongoing 

Maintain/expand populations of 
shrub oak dependent Lepidoptera 
and other shrubland, heathland and 
grassland species. 

Need burn days, 
crew, and 
equipment. 

Moderate. 
Yes, in 
conjunction 
with mowing. 

Use mechanical means (mowing) to 
maintain Scrub Oak, grassland, and 
heath vegetation in understory. 

Funding. 
Potential long-
term changes in 
soil structure and 
vegetation. 

High. Yes. 

 
 9.8 — Identify and move 
species to sites that are likely 
to provide future habitat 
(also 4.3 — Establish reserves 
for at-risk and displaced species) 

Transplant or seed wild blue lupine 
into other grassland areas at 
Montague Plains. 

10 years 
Increase number of populations on 
site. 

NHESP permit? High. Yes. 

Re-introduce Frosted Elfin 15 years 
Increase number of populations 
regionally. 

NHESP permit. 
Adequate habitat. 

Moderate. Yes 

Introduce Karner Blue Butterfly. 25 years 
Increase number of populations 
worldwide. 

Federal permit. 
Adequate habitat. 

Low. 
Not at this 
time. 

 10.6 — Remove or prevent 
establishment of invasive 
plants and other competitors 
following disturbance 

Use DFW BMPs for preventing the 
spread of invasive exotic plants. 
Monitor following all habitat 
management or natural 
disturbance. 

Ongoing 
Reduce competition to desired 
species. 

Eternal Vigilance. High. Yes. 
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Step 5. MONITOR and evaluate effectiveness of implemented actions. 

Monitoring Items Monitoring Metric(s) Criteria for Evaluation Monitoring Implementation 

 Invasive plants  Presence 
Area invaded 

No new invasions 
Reduction in area containing invasive plants. 

Annual reconnaissance for 2 years following timber 
harvests, mowing, or invasive control activities. 

S1/S2 communities (Scrub Oak Shrubland, 
Sandplain Grassland, Sandplain Heathland, 
Pitch Pine – Scrub Oak Community) 

Community quality 
Community size 

Increasing area of target communities with 
appropriate species and vegetation 
structure. 

Form 3 survey 2 years following timber harvests, 
mowing, prescribed fire, or other habitat management 
activities. 

Rare plants Number of 
populations 
Number of 
individuals 

No loss or decrease in number of 
populations. 
Increase in number of individuals. 

Census every 5-10 years. 

Rare Lepidoptera  Stable or increasing populations Lepidoptera survey every 5-10 years. 

SWAP species of greatest conservation 
need 

 Stable or increasing populations Breeding bird survey 
Nest surveys 

Other listed species  No long-term reduction in population. Census every 5-10 years. 

 
 


