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ABSTRACT
Since the closure of Eastman's Snow Hill ski area in 1999, the runs have been mowed edgeto-edge twice a year. Wildlife experts advised, on theoretical grounds, that the practice reduces the
value of the habitat for wildlife, especially pollinator insects.

In order to determine whether

intermittent mowing would reverse some of the anticipated adverse effect, a three-year study was
conducted comparing the two mowing strategies and quantitating their effect on the flora. The
results show that intermittent mowing improved the vigor of the flora and permitted an increase in
the populations of late blooming flowers. These findings support a strategy in which a different
fraction of each run is mowed in any one year allowing the plants and insects in the remainder to
complete one or more life cycles undisturbed.

INTRODUCTION
In March 2017, the Eastman Community Association contracted with Moosewood
Ecological LLC to conduct plant surveys on Snow Hill. The primary goal of this project was to
understand how mowing influences the plant community. The results of the initial survey performed
in the summer of 2017 provided the baseline documentation of the diversity and relative abundance
of the wildflowers on Snow Hill.1 Based on these findings, the survey parameters were expanded in
2018 and 2019 adding observations of various measures of vegetative vigor and the presence of
monarch butterflies. In particular, comparisons were made between non-mowed and previously
mowed portions of the hill with regard to the average height of milkweed, the abundance of roughleaved goldenrod, the abundance and average height of hemp nettle, and the presence of monarchs
in all stages of development.

METHODS
In 2017, a total of 10 transects2 were set up perpendicular to the slope and flagged at the
forest edge in 5 different portions of the northern and southern runs of the old Snow Hill ski area
(Figure 1). These same transects were sampled again in 2018 and 2019.
All wildflowers were sampled within 1 meter on either side of each transect. Forested areas
were not sampled. Grasses and ferns were sampled as general groupings and not identified
by species, although common species were noted.
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Figure 1: Location of transects on Snow Hill, Eastman, NH.

In all cases, surveys were conducted at least two months following the most recent mowing
to allow time for the mowed areas to recover. For many years, both runs were mowed in the
summer and fall from edge-to-edge. The same edge-to-edge mowing continued on the northern run,
that contains transects A1 and A2, twice in 2017 and 2018 and in the summer of 2019 before the
September survey (Table 1). In contrast, only the southern 1/3 of the southern run, including
transects B1, C, and D, were mowed twice in July and September of 2017, leaving 2/3 non-mowed.
In 2018, the middle half of this run was mowed in late September after field surveys were
completed. Finally, the southern 1/3 was mowed again prior to the September, 2019 survey.

The following data was recorded for each transect.
•

Relative abundance of entomophilous3 (insect-pollinated flowering) plants, grasses, and
ferns as follows.
o 1 = low abundance
o 2 = medium abundance
o 3 = medium-high abundance
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o 4 = high abundance
•

The number of monarch larvae (caterpillars), chrysalises, and eggs within each milkweed
patch in mowed areas and non-mowed areas.

•

The average height of milkweed plants within the various patches in mowed areas and nonmowed areas, measuring 12 plants in each group.

•

A count of the number of stems and average height of hemp nettle in mowed areas and nonmowed areas of transects in which they were found in 2017. Because the number of hemp
nettle was limited in some transects, 5-12 specimens were measured in each populated
transect.

•

A count of the number of rough-stemmed goldenrod plants in mowed areas and non-mowed
areas of transects in which they were found in 2017.

Table 1: Mowing and survey schedule
Survey date
June 22, 2017
Sept 27, 2017
June 15, 2018
Sept 5, 2018
Sept 5, 2019

Mowing Date
Summer 2017
Fall 2017
June 25 & 27, 2018
Oct 9 & 14, 2018
July 11, 2019
Fall 2019 (after 9/18)

Southern Run mowed
Southern 1/3
Southern 1/3
None
Middle 1/2
Southern 1/3
Northern 1/3

Northern Run mowed
All
All
All
All
All
Northern 2/3

RESULTS:
ABUNDANCE OBSERVATIONS:
The species composition and abundance observed during the 2019 survey were similar to
those reported in 2017 and 2018. Species composition included a total of 39 species of flowers
pollinated by insects (Appendix A). Although several of the shrub and tree species found on Snow
Hill can be insect pollinated and thereby classified as entomophilous3, they have been excluded
from the counts of entomophilous plants of the 2019 survey because the mowing of the hill prevents
them from maturing sufficiently to flower and, consequently, they are of no value to pollinator
insects. Of the entomophilous plants present and capable of flowering, summer wildflowers were
dominant followed by spring blooming species.

Fall floral resources, such as the asters and

goldenrods, were very low in abundance and were largely confined to the edges. Three additional
plants were observed in 2018 and 2019 that had not been observed in 2017, including twisted stalk,
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willow, and the invasive glossy buckthorn. On the other hand, calico aster and New England aster,
that had been observed in 2017 and 2018, were not observed in 2019. These plants were present in
very low abundance and tended to be near the forest edge. As observed 2017 and 2018, roughly 1/3
of these species were introduced and have become naturalized in the eastern United States. Two
species, burning bush and glossy buckthorn, are considered invasive plants.
Transects A1-1 and A1-2 have a northeast aspect while A2-1 and A2-2 have an easterly
aspect. All four transects have been mowed edge-to-edge twice yearly for many years. Both
transects were dominated by graminoids (i.e., timothy grass, vernal grass, orchard grass, quack
grass, brome grass, fringed sedge, as well as others) and ferns (i.e., sensitive fern, ostrich fern,
interrupted fern, and wood ferns), accounting for 80-90% of the area of each transect.
The A1 transects had a total of 19 species of wildflowers. The most abundant included
common milkweed, crown vetch, common cinquefoil, tall buttercup, lesser stitchwort, red clover,
and cow vetch; however, the distribution of these species was not uniform. Only lesser stitchwort
was in medium-high abundance in both A1-1 and A1-2.
The A2 transects had a total of 24 species of wildflowers with a species composition similar
to A1. The most abundant species in the A2 transects were crown vetch, wild strawberry, bedstraw,
common cinquefoil, tall buttercup, lesser stitchwort, and red clover. All of these were either present
in medium-high abundance in both A2-1 and A2-2 or in medium-high abundance in one transect
and medium abundance in the other.
Common milkweed and yellow wood sorrel, both in low abundance, were found in transect
A1-1 of the first time in 2019, having been observed previously in other transects on the northern
run. In transect A2-2 hemp nettle, white wood aster and ox-eye daisy were observed for the first
time in 2019, although they had been observed previously in other northern transects.
The southern-most ski run has an easterly aspect similar to A2-1 and A2-2. As observed
during the past 2 years, species composition and abundance in transect B1-1 and B1-2 was
comprised of roughly 40% graminoids (i.e., timothy grass, orchard grass, quack grass, brome grass,
fringed sedge, as well as others), 20% ferns (i.e., sensitive fern, ostrich fern, interrupted fern, wood
ferns, as well as others), and 40% entomophilous plants, including 17 species. Two late blooming
entomophilous plants, New England aster and calico aster, were observed in transect B1-2 in 2017
and 2018, but not in 2019. They had been present in very low abundance along the forests edge. In
contrast, yellow wood sorrel appeared for the first time in transect B1-2, and hemp nettle increased
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in abundance in both transects B1-2 and B1-2. The most abundant wildflowers included common
milkweed, crown vetch and hemp nettle.
Transects C1 and C2 were quite different. The species diversity in the C transects was
substantially less than elsewhere on Snow Hill with only 11 species. The same was true in 2018.
Nevertheless, entomophilous plants occupied approximately 60% of the area, much of that by
crown vetch. Of the remainder, 25% were graminoids (i.e., timothy grass, orchard grass, as well as
others) and 15% were ferns (i.e., sensitive fern, as well as others). Common milkweed, that had
been in medium-high abundance in C2 in 2018, made its first appearance in C1 in 2019.
Transects D1 and D2 contained 16 species of entomophilous plants, as was observed in
2018. These species represented about 40% of the area. Graminoids (i.e., timothy grass, orchard
grass, as well as others) occupied about 40% of the area, while ferns (i.e., sensitive fern, interrupted
fern, as well as others) made up about 20% of the area. Crown vetch and wild strawberry dominated
this section of Snow Hill. No new species were observed here in 2019 although common milkweed
and hemp nettle increased in frequency in transect D2 and D1, respectively.

MILKWEED
Milkweed plants are the host species for monarch larvae. As such, we assessed these plants
for the presence of monarchs. Five large patches of milkweed were identified: four in the area
mowed intermittently and only one (patch E) in the area mowed edge-to-edge. We recorded the
number of monarch adults, larvae, chrysalises and eggs observed within each patch. Average height
of 12 milkweed plants was recorded within each patch and, where one portion of a patch had been
mowed and another not, 12 specimens were measured in each of the mowed and non-mowed
portions. Milkweed patches were identified as follows.

•

Patch A was located between transects C1 and C2

•

Patch B was located between transects C2 and B1

•

Patch C was located between transects B1 and B2

•

Patch D was located between transects B2 and A1-1

•

Patch E was located between transects A1-2 and A2-1
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In 2018, the milkweed was found to be statistically significantly taller in unmowed areas
than in those that had been mowed earlier in the year (P<0.00001 by t-test).4 To determine whether
this observation was reproducible, the measurements were repeated in 2019. The height of the
milkweed was measured in four mowed and three unmowed patches. In this case, three of the
transects contained both mowed and unmowed patches. The milkweed that had been mowed were
on average 19.6 inches tall, whereas those unmowed in the last year stood more than twice as tall
(46.6 inches), a statistically significant difference (P= 0.0004; Table 2).
In contrast, the count of monarch butterfly adults, larvae (caterpillars), and/or chrysalises (a
type of cocoon) provided little useful information beyond the fact that they are breeding and
reproducing on Snow Hill (Table 2). Adult butterflies were observed in 3 patches; however, they
were also observed in various other locations between designated patches. A total of 33 caterpillars
were recorded in 4 patches; all of which had been subjected to the intermittent mowing. No
caterpillars were observed in patch E; the only patch present in the areas mowed edge-to-edge.
Unfortunately, that patch had been recently cut to the ground, perhaps due to browsing by wildlife,
leaving little possible habitat for monarchs. An additional 11 caterpillars were documented in other
areas with milkweed plants, particularly at the base of Snow Hill. One chrysalis was observed in
patch C; no eggs were found. Although the number of monarchs (adults and larvae) was much
Table 2: Summary of assessments for monarchs and average milkweed height.

Milkweed Patch
A

Monarchs Observed
Adult
Larvae
Chrysalis
2
5 (1 dead)
0

Average Plant Height (inches)
Mowed*
Unmowed
17.6 (SD = 4.0)
39.8 (SD = 5.7)

B

0

12

0

17.6 (SD = 2.9)

49.9 (SD = 8.8)

C

2

6

1

20.1 (SD = 5.1)

50.1 (SD = 7.1)

D

1

10

0

23 (SD = 5.8)

not applicable

E

0

0

0

not applicable#

not applicable

* = Mowed refers to the areas previously mowed in 2017 and 2018.
# = Milkweed plants were all browsed to the ground and/or cut during mowing.
Data shows one standard deviation (SD)
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greater in 2019 than in 2018, the trend was consistent with other observations throughout New
Hampshire and Vermont and cannot be attributed to alterations in Eastman's mowing practice.5

FALL BLOOMING ENTOMOPHILS
In the fall survey done in 2017, it was observed that late blooming flowers were less
common on the mowed runs than were those that bloom primarily in the spring and early summer.6
Because late blooming flowers would be expected to be more adversely affected by the mid-season
mowing than those blooming and seeding earlier, we predicted that the numbers of late bloomers
might increase more in those areas left unmowed as a result of the intermittent mowing than in
those mowed during the summer. Hemp nettle and rough-stemmed goldenrod were selected for a
more detailed study because they were present in transects in both of the studied runs and because
they were present in low abundance, making a change in their frequency potentially easier to detect
than changes in more abundant flowers.
Consistent with the prediction, a comparison of the abundance estimates of hemp nettle
suggested that their number had increased in the unmowed areas between 2017 and 2018, but not in
the mowed areas.7

No change in the abundance estimate of rough-stemmed goldenrod was

observed in 2018. To get a more accurate measure, the number of stems in each transect were
counted in 2018 and compared to the count in 2019 (Table 3). Indeed, the detailed counting of
rough-stemmed goldenrod showed that the number of stems had increased in 3 of 3 unmowed
transects and decreased in 4 of 4 mowed transects (Table 3). While an increase in the abundance of
hemp nettle was observed (231 in 2018 to 282 in 2019), the increase was similar in the runs mowed
edge-to-edge (A1 and A2) as in those subjected to the intermittent mowing (B1, C and D).
The heights of the hemp nettle were measured as another parameter that might reflect the
effect of mowing on the vigor of the plants (Table 4). Hemp nettle was found in five mowed and six
unmowed transects. Like the milkweed, the nettles showed a narrow distribution of heights within
any one transect (note the small standard deviations). Unlike the milkweed, however, it showed a
wide variation in height from transect to transect. The result was that there was no statistical
difference between the heights of the mowed and unmowed plants. Two transects (B1-1 and C1)
contained both mowed and unmowed nettle allowing a comparison independent of the
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Table 3: Stem count of hemp nettle and rough-stemmed goldenrod.
Hemp Nettle

Rough-Stemmed Goldenrod

Stem Count

Stem Count

2018

2019

Change

2018

2019

Change

A1-1

2

5

+3

24

22

-2

A1-2

18

34

+16

6

5

-1

A2-1

1

1

0

2

1

-1

A2-2

0

9

+9

6

4

-2

B1-1

110

110

0

0

3

+3

B1-2

58

58

0

1

2

+1

C1

3

15

+12

0

0

0

C2

4

12

+8

3

6

+3

D1

0

6

+6

0

0

0

D2

35

33

-2

0

0

0

Table 4: Average height of hemp nettle within mowed and unmowed areas.
Transect
A1-1
A1-2
A2-1
A2-2
B1-1
B1-2
C1
C2
D1
D2

Avereage Plant Height (inches)
Mowed
Unmowed
11.8 (SD = 3.9)
not applicable
11.5 (SD = 3.3)
not applicable
not applicable
not applicable
9.8 (SD = 1.0)
not applicable
9.8 (SD = 1.5)
25.0 (SD = 8.2)
not applicable
29.4 (SD = 3.0)
19.7 (SD = 2.9)
10.2 (SD = 2.2)
not applicable
23.4 (SD = 3.4)
not applicable
8.8 (SD = 1.8)
not applicable
9.0 (SD = 1.3)

* = Mowed refers to the areas previously mowed in 2017.
Data shows one standard deviation (SD)
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location of the transect, but in the case of transect B1-1 the plants subjected to mowing were shorter
than the unmowed, whereas in transect C1 the reverse was true.

DISCUSSION:
Background: Following the closure of Snow Hill for downhill skiing in 1999, it was agreed
that the two ski runs at the northern and southern most edges of the hill would be mowed edge-toedge at least twice a year. As it became clear to the public that populations of monarch butterflies
and native bees were declining, some residents began to question to wisdom of continuing to mow
the old ski runs, especially during the growing season when the flowers are blooming and insects
are reproducing.

During 2014 and 2015, Matt Tarr, Professor of Natural Resources and the

Environment at the University of New Hampshire, and Lionel Chute, Natural Resources Director
for Sullivan County, visited the site and recommended that the meadows might be more valuable
for wildlife if they were mowed in a rotation that allowed portions to complete one or two years of
growth without disturbance.
Their reasoning was that many of the pollinators require a continuous source of pollen and
nectar from flowers throughout the summer. Mowing removes the majority of the available flowers
from the mowed area for at least a few weeks, rendering that area useless to the insects. Because
Snow Hill is relatively isolated from other large sources of entomophilous flowers, the insects using
Snow Hill cannot easily move their foraging to an alternative floral source. Consequently, the edgeto-edge mid-season mowing of the area would be predicted to reduce drastically its ability to
support populations of pollinators. Indeed, following the surveys of Snow Hill in 2017, it was noted
that "Incidental observations of bees suggested that there was limited use of the area later in season
[after mowing] as opposed to earlier in the year [before mowing]". 8 Conversely, if only a fraction
of the meadow area were mowed at any one time, a significant floral resource would still be
available only a few feet from the depleted area.
The impact of mowing is even more obvious in the case of monarch butterflies. The life
cycle of the monarch butterfly is complex.9 In March, the insects that left New England the fall
before and have wintered in the mountains of central Mexico will mate and begin their return
journey north. Those individuals will not see New England again, but rather will lay their eggs in
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northern Mexico or the southern US. Roughly 40 days later, their progeny will continue the journey
north, typically creating another generation or two south of us, before the first adults, now several
generations removed from the Mexican emigrant, reach Eastman in late June. During the summer as
the temperature increases, the time required for a generation to mature from egg to adult shortens to
as little as 22 days. Consequently, it is likely that the monarch fluttering by in September is the
grandchild of the ones that arrived in the early summer. The consequence is that at any given time
during the summer, monarchs can be found at every possible stage of life - egg, larva, pupa or adult
- and all of them dependent on milkweed. It is the food of the larvae, the structure that supports the
eggs and chrysalis, and its alkaloids make the caterpillars and butterflies unpalatable to birds. That
means that anytime milkweed is mowed between late-June and mid-September the eggs, chrysalises
and larvae present on those plants will likely be killed. Obviously, if all of the milkweed is mowed
at once as has been Eastman's practice, the area will support no monarchs. The smaller the fraction
of the milkweed that are mowed, the less impact mowing will have on the monarch population.
Of course, it would be possible to avoid killing monarch larvae by mowing before the first
monarchs arrive. However, that strategy would deprive the arriving monarchs of plants upon which
to ovipost preventing the use of the hill by arriving females. The net effect would still be a failure
to support monarch reproduction.
Although the above theoretical considerations of the consulting experts might have provided
sufficient impetus to alter the mowing protocol on the old ski runs, the community's earlier
commitment to mow edge-to-edge twice yearly served as a deterrent to changing the mowing
protocol. Consequently, it was decided to test whether intermittent mowing would provide a
measurable benefit in real time at this particular location. Working under grants provided by the
Eastman Charitable Foundation and Grantham Garden Club, Moosewood Ecological LLC was
hired to survey the site and report the flora and insects present. A mowing protocol was established
under which only a portion of the southern-most run of the ski hill would be mowed top to bottom
(the "experimental" run). In contrast, the northern-most run would be mowed edge-to-edge during
the mid-summer and late fall as they had been for years and would serve as the control. The timing
of the mowing was coordinated with the staff of the Eastman Community Association so that the
preceding mowing would occur at least two months before each survey.
Design and Results: Four transects, A1-1, A1-2, A2-1 and A2-2, were laid out across the
northern run, and six transects, B1-1, B1-2, C1, C2, D1 and D2, across the southern.10 Within those
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10 transects, 39 species of flowers used by pollinators (entomophilous plants) were identified, and a
subjective assessment of the abundance of each was made. At the time both runs were "dominated
by summer wildflowers followed by spring blooming species. Fall floral resources, such as the
asters and goldenrods, were very low in abundance and were confined to the edges".11 That
observation led to the hypothesis that the years of mid-summer mowing had suppressed the late
blooming species by reducing their vigor and inhibiting their ability to produce seed. Further, it
was observed that "the main difference in the vegetation on the northern run between the spring and
fall surveys was in the height of the vegetation, which was much shorter during the late season
surveys".12 This suggested that the late fall mowing, after the flowers had transferred sugar to their
roots and become senescent, did little harm, whereas the mid-summer mowing reduced the vigor of
the plants. Finally, although monarch butterflies were uncommon during the summer of 2017, some
were observed on the hill, and the decision was made to count and compare the number of
monarchs found in the milkweed patches on the northern with the southern runs.
Based upon these initial observations, the design of the surveys planned for 2018 and 2019
were expanded to test whether mowing only a portion of a run in any one year would permit an
increase in the frequency of late blooming species, improve the vigor of the flora and increase the
population of monarchs on the hill.
Hemp nettle and rough-stemmed goldenrod were selected as surrogates to assess whether
intermittent mowing would increase the frequency of late blooming flowers. These two species
were chosen because they appeared in most of the transects in both the northern and southern runs
and were present in low abundance. As described in the Results section, the prediction was born
out by the finding that the abundance of hemp nettle increased in the intermittently mowed transects
between 2017 and 2018 and the stem count of rough stemmed goldenrod increase in those same
runs between 2018 and 2019. These findings are consistent with the observation made in 2017 that
the runs were relatively deficient in flowers blooming in the late summer and fall and suggest that if
the intermittent mowing protocol is continued a more continuous supply of flowers will be available
to pollinators throughout the growing season.
The comparison of the heights of plants in areas mowed two months earlier with those
allowed to grow throughout the summer again points to the adverse effect of mowing. In both 2018
and 2019 milkweed left unmowed was roughly twice as tall as that mowed two months earlier.
Although it might be argued that this observation is merely a consequence of the longer growth time
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available to the unmowed plants, the lack of an effect of mowing on the height of hemp nettle
observed in 2019 (Table 4) suggests that variables such as light and soil nutrient are more important
than length of growth time in determining the height of a plant. Instead, it seems likely that years of
edge-to-edge mowing and the consequent requirement that plants regrow their photosynthetic
apparatus in the middle of the season has reduced the plant's vigor and is another likely contributor
to the relative absence of late maturing plants on Snow Hill.
The direct measurement of the monarch population turned out to be uninformative. In 2018,
too few individuals were found to allow any meaningful analysis.13 In 2019, the population of
monarchs throughout New England was much greater than seen in the previous decade,5 and that
increase was reflected on Snow Hill. As might be expected, substantial numbers of monarch
caterpillars were observed in the milkweed patches on the southern slope that had been mowed
intermittently. Unfortunately, the only milkweed patch on the northern slope had been destroyed
prior to the survey, perhaps as the result of animal browse (Table 2). Its loss eliminated the only
available example of milkweed subjected to edge-to-edge mowing and, thereby, the only control
available for comparison. The one observation that is relevant to the effect of mowing on insects
remains the aforementioned observation made in 2017 that "incidental observations of bees
suggested that there was limited use of the area later in season [after mowing] as opposed to earlier
in the year [before mowing]".8
Comment: While it is self-evident that mowing a patch of milkweed which is hosting
monarchs will kill most of the larvae and chrysalises, mowing of a portion of the milkweed on the
hill may actually be beneficial so long as the majority of the population is not killed. Several
investigators have shown that female monarchs prefer to oviposit (deposit their eggs) on young,
tender milkweed plants and that their larvae are more plentiful on these young plants than on the
old, senescent milkweed stalks otherwise available in September.14,15 It is less clear whether
feeding on these young plants is entirely beneficial. Unlike the earlier generations, the generation
of monarchs maturing during early September must differentiate into "super" monarchs that
experience a delay of their reproductive maturity until after they make the return flight to Mexico, a
differentiation step known as diaphase.

There is evidence that the proportion of monarchs going

into diaphase is lower when they are fed young potted tropical milkweed (Asclepias curassavica)
than when fed older, senescent plants. In other words, like children offered candy, the monarch
larvae may prefer to eat young milkweed, but it may not be good for them. However, this
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experiment was conducted while the insects were held at a constant temperature. In New Hampshire
wild insects are exposed to warm days and cold nights in the fall. When the experimental larvae
were exposed to decreasing day length, fluctuating temperatures and fed the milkweed species
present on Snow Hill (common milkweed, A. syriaca), the age of the plant had no effect on the
proportion of adults in diaphase.16 As a practical matter, it matters little whether the presence of
younger plants has some small adverse effect on the proportion of monarchs entering diaphase. On
Snow Hill, the alternative is to continue edge-to-edge mowing which is certain to cause near
complete loss of the resident monarchs.
This survey made no effort to quantitate the number of blooms present on the hill, although
from the perspective of the insect looking for pollen and nectar, it is the number of blooms not the
number of species nor the height of the plant that matters. Several subjective observations are
relevant. It was noted in 2017 that "there were some plants blooming within the mowed areas
during the late season survey. These included mostly summer blooming wildflowers that began to
grow after the areas had been mowed. However, they only included a few species and were not
present in abundance".8 Additionally, though not quantitatively assessed, in 2019 the number of
flowers per hemp nettle appeared to be increased as a result of not being mowed in the previous
year, allowing the plant to put more energy into growth and reproduction.17
Conclusion: The results of this study support the recommendations made by our consulting
ecologists that the habitat of Snow Hill would be improved if only a portion of each run were
mowed each year. Our understanding of the life cycle of the monarch butterfly and the requirement
for a continuous supply of nectar and pollen by the native pollinators makes the benefits of such a
protocol self-evident. In the course of these surveys, we have provided additional evidence that the
long history of edge-to-edge mowing has promoted species that flower in the spring and early
summer while reducing the abundance of late blooming species and that the institution of
intermittent mowing stimulates an increase in the late bloomers. The survey also provided evidence
that the plants allowed to grow undisturbed for a season are taller, and likely more prolific
bloomers, than those subjected to a mid-season mowing.

RECOMMENDATIONS:
Beginning in 2020, Eastman should mow the northern 1/3 of both the northern and southern
ski runs of Snow Hill from top to bottom in early to mid-summer and again in the late fall after the
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plants have died and the monarchs departed. In 2021, the middle third of both runs should be
mowed twice from top to bottom, followed in 2022 by mowing the southerly third twice from top to
bottom. In 2023, the cycle should begin again with mowing of the northern one third and be
continued indefinitely. To guide the mowing, markers should be placed periodically in each run
delineating the areas to be mowed. To facilitate hiking, a narrow path should be mowed more
frequently within the third being mowed that year.
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This monarch chrysalid was
attached to a leaf blade of grass
along transect B1-2.
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Appendix A: Change of Species Abundance 2017 to 2019
Entomophilous Plants

Season
A1-1

Twisted stalk
Wild strawberry
Canada mayflower
Tall buttercup
Violet
Common plantain
Common cinquefoil
Blackberry
Red raspberry
Black raspberry
Curly dock
Starflower
Daisy fleabane
Yarrow
Yellow wood sorrel
Lesser stitchwort
Common dandelion
Red clover
White clover
Common speedwell
Intermediate dogbane
Common milkweed
Crown vetch / Common vetch
Cow vetch
Maiden pink
Bitter nightshade
Hop clover
Hemp nettle
Bedstraw
Ox-eyed daisy
Late goldenrod
Early goldenrod
Rough-stemmed goldenrod
White wood aster
Rough-leaved aster
Sharp-leaved aster
New England aster
Calico aster
Small white aster

Streptopus amplexifolius
Fragaria virginina
Maianthemum canadense
Ranunculus acris
Viola species
Plantago major
Potentilla simplex
Rubus allegheniensis
Rubus idacus
Rubus occidentalis
Rumex crispus
Trientalis borealis
Erigeron annuus
Achillea millefolium
Oxalis stricta
Stellaria graminea
Taraxacum officinale
Trifolium protense
Trifolium repens
Vernonia officinalis
Apocynum androsaemifolium
Asclepias syriaca
Securigera varia / Vicia sativa
Vicia cracca
Dianthus deltoides
Solanum dulcamara
Trifolium agrarium
Galeopsis tetrahit
Gallium species
Leucanthemum vulgaris
Solidago gigantea
Solidago juncea
Solidago rugosa
Eurybia divaricana
Eurybia radula
Oclemena acuminatus
Symphytotrichum novae-angliae
Symphytotrichum lateriflorum
Symphytotrichum racemosum

Sp
Sp
Sp
Sp
Sp
Sp-Su
Sp-Su
Sp-Su
Sp-Su
Sp-Su
Sp-Su
Sp-Su
Sp-Su-F
Sp-Su-F
Sp-Su-F
Sp-Su-F
Sp-Su-F
Sp-Su-F
Sp-Su-F
Sp-Su-F
Su
Su
Su
Su
Su
Su
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F

Arrows indicate the change of abundance for 2017→2018→2019
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Transect
A1-2
A2-1

A2-2

2→2→2

2→2→2

3→3→3

3→3→3

4→4→4
2→2→2
1→1→1

1→1→1
2→2→2

3→3→3
1→1→1

2→2→2

3→3→3

3→3→3

3→3→3

1→1→1
1→1→1
1→1→1
0→0→1
3→3→3
1→1→1
3→3→3
1→1→1

3→3→3
1→1→1
1→1→1

3→3→3
2→2→2
3→3→3
1→1→1
2→2→2

0→0→1
2→2→2
2→2→2

3→3→3
3→3→3
3→3→3

2→2→2
3→3→3
2→2→2
1→1→1

1→1→1
2→2→2

1→1→2
2→2→2

1→1→1

1→1→1
1→1→1

2→2→2
1→1→1
2→2→2
2→2→2

1→1→1

2→2→2
3→3→3
2→2→2
2→2→2

3→3→3
2→2→2

0→0→2
3→3→3
0→0→1

1→1→1
0→0→1
1→1→1

1→1→1

1→1→1

native
native
native
introduced
native
introduced
native
native
native
native
introduced
native
native
native
native
introduced
introduced
introduced
introduced
native
native
native
introduced
introduced
introduced
native
introduced
introduced
native
introduced
native
native
native
native
native
native
native
native
native

Appendix A: Change of Species Abundance 2017 to 2019
Entomophilous Plants
Twisted stalk
Wild strawberry
Canada mayflower
Tall buttercup
Violet
Common plantain
Common cinquefoil
Blackberry
Red raspberry
Black raspberry
Curly dock
Starflower
Daisy fleabane
Yarrow
Yellow wood sorrel
Lesser stitchwort
Common dandelion
Red clover
White clover
Common speedwell
Intermediate dogbane
Common milkweed
Crown vetch / Common vetch
Cow vetch
Maiden pink
Bitter nightshade
Hop clover
Hemp nettle
Bedstraw
Ox-eyed daisy
Late goldenrod
Early goldenrod
Rough-stemmed goldenrod
White wood aster
Rough-leaved aster
Sharp-leaved aster
New England aster
Calico aster
Small white aster

Transect

Season
Sp
Sp
Sp
Sp
Sp
Sp-Su
Sp-Su
Sp-Su
Sp-Su
Sp-Su
Sp-Su
Sp-Su
Sp-Su-F
Sp-Su-F
Sp-Su-F
Sp-Su-F
Sp-Su-F
Sp-Su-F
Sp-Su-F
Sp-Su-F
Su
Su
Su
Su
Su
Su
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F
Su-F

B1-1
0→1→1
2→2→2

B1-2

C1

2→2→2

1→1→1
1→1→1

2→2→2

2→2→2

C2

D1

D2

2→2→2
1→1→1

3→3→3

2→2→2

1→1→1
1→1→1

2→2→2
2→2→2

1→1→1
1→1→1

1→1→1

1→1→1
0→0→1

1→1→1

1→1→1
1→1→1

2→2→2
3→3→3
4→4→4
2→2→2
1→1→1
1→1→1
1→3→4

1→1→1
3→3→4

1→1→1
1→1→1
1→1→1

3→3→3
4→4→4

2→2→2

0→0→1
4→4→4
2→2→2

1→1→1
3→3→3
2→2→2

0→0→2
3→3→3
2→2→2

1→2→3

1→1→1
1→1→2

1→1→1
1→2→2

1→1→1
0→0→1
1→1→1

1→1→1

1→1→1

1→1→1

1→1→1
1→1→1

1→1→1

1→1→0
1→1→0

Arrows indicate the change of abundance for 2017→2018→2019
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1→1→1

Appendix A: Change of Species Abundance 2017 to 2019
Tree & Shrub Seedlings

Season
A1-1

Red maple
Sugar maple
Quaking Aspen
Willow
Glossy buckthorn
Burning bush
Staghorn sumac
Other Plants
Ferns
Grasses

Acer rubrum
Acer saccharum
Populus tremuloides
Salix species
Frangula alnus
Euonymus alatus
Rhus hirta

Sp
Sp
Sp
Sp
Sp
Sp
Su

Transect
A1-2
A2-1

A2-2

1→1→1
0→1→1
1→1→1
1→1→1

3→3→3
4→4→4

Page 18

2→2→2
4→4→4

4→4→4
4→4→4

4→4→4
4→4→4

native
native
native
native
invasive
invasive
native

Appendix A: Change of Species Abundance 2017 to 2019
Tree & Shrub Seedlings
Red maple
Sugar maple
Quaking Aspen
Willow
Glossy buckthorn
Burning bush
Staghorn sumac
Other Plants
Ferns
Grasses

Transect

Season
Sp
Sp
Sp
Sp
Sp
Sp
Su

B1-1
1→1→1
1→1→1

B1-2

C1

C2

D1

D2

1→1→1

3→3→3
3→3→3

3→3→3
3→3→3
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2→2→2
3→3→3

2→2→2
3→3→3

2→2→2
3→3→3

3→3→3

