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Forest Health Monitoring Update for Acadia National Park

Background

The Northeast Temperate Network (NETN) monitors a variety
of natural resource indicators, which it calls “vital signs”, for

12 parks in the northeast and the Appalachian Trail. Forest
Vegetation is considered a high-priority vital sign and the network
developed a long-term monitoring program for forest resources.
The program also provides data for three additional high-priority
vital signs: Forest Soil Condition, White-tailed Deer Herbivory,
and Landscape Context. The overall goal of the forest monitoring
program is to assess status and trends in the composition,
structure, and function of NETN forested ecosystems.

Methods

The forest health monitoring program tracks site and vegetation
measurements in an extensive network of randomly located,
permanent forest plots. One-fourth of the 176 plots in Acadia are
sampled each year. Most tree, stand, and diversity measurements
are made within the fixed-area, 15 x 15 m? square plots. Coarse
woody debris is assessed using line intersect sampling along three
15-m transects that originate from the plot’s center. Soil samples
are obtained from a location adjacent to the plot. An Ecological
Integrity Scorecard is used to help simplify the reporting and
interpretation of forest condition in NETN parks. The scorecard
examines a host of compositional, structural, and functional

data in relation to their natural or historical range, and assigns a
rank of Good, Caution, or Significant Concern to each. “Good”
represents acceptable or desired conditions, “Caution” indicates a
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Forest plot layout showing square tree plot with three nested 2-m
radius regeneration microplots (hollow circles), eight 1 m? vegetation
quadrats (grey squares), and three 15-m coarse woody debris (CWD)
transects. S* is location of soil sample.
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Mount Desert Island was one of the few places in the network that
exhibited good quantities of coarse woody debris. NPS photo.

problem may exist, and “Significant concern” indicates undesired
conditions that may be in need of management actions. NETN
recognizes that “ecological integrity” may not be the primary goal of
park resource management, particularly at historical parks and historic
sites where cultural resource management may take precedence. But
being able to compare the condition of park resources to ecological
integrity benchmarks is still valuable because it allows for a deeper
understanding of park condition, as well as a consistent baseline for
assessment of management goals.

Results and Discussion

Prior to European settlement, the northern hardwood forests of the
northeastern US were predominantly in late-successional and old
growth stages of forest succession. Natural disturbances were primarily
small-scale and stand replacing disturbances were rare. Presettlement
forests were primarily composed of shade-tolerant tree species, and
characterized by a multi-aged structure, abundant standing dead and
down trees at varying stages of decay, and an understory composed of
advanced regeneration of shade-tolerant tree species. The practice of
logging and land-clearing for agriculture post-European settlement
constituted a major disruption in the natural processes of these
forests, and the second-growth forests of today are structurally and
compositionally different from late successional and old growth
forests. Different structural stages are important for maintaining a full
complement of native species. Future forest structure will be affected
by climate change and outbreaks of exotic pests and pathogens. Only a
small percent of plots were in late successional forest in the park, and
all park subunits but eastern MDI were rated Caution. Eastern MDI
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had a much higher proportion of plots in the pole stage due to
the 1947 fire, and the lack of late successional forest earned it a
Significant Concern rating. As long as forests are left to succeed
under natural disturbance regimes, this metric is expected to
improve for all park subunits over time.

Dead wood, in the form of fallen coarse woody debris (CWD)
and standing dead trees (snags), is an important structural
feature of forests that provides habitat for many life forms,
including mammals, birds, amphibians, and insects. In addition,
tip-up mounds caused by wind-throw contribute to forest soil
turnover and create important microhabitats for vegetation.
Land management practices and hazard tree removal can
reduce the quantity or quality of these features, but thoughtful
land management can maintain or enhance snags and CWD.
The western section of MDI was one of the only groups in the
network to receive a Good rating for CWD (all other park groups
rated Caution). Acadia also had the highest snag density of all
parks sampled in NETN. However, due to a lack of medium to
large snags, the eastern section of MDI and Schoodic were rated
Significant Concern. While IAH was the only subunit to receive a
Good rating, the park Overall and western MDI narrowly missed

a Good rating due to having just under 10% of trees = 30 cm DBH

that are snags.

Tree regeneration was rated Good for abundance, and impacts
from deer browse were minimal. Regeneration patterns were
indicative of early successional and mature spruce-fir forest and
was rated Caution due to a high sapling:small seedling ratio. The
deer browse index is an assessment of deer browse impacts at
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each plot based on the presence

of browse-preferred and non-
preferred species. Starting in 2010,
the browse index was modified for
Acadia to account for the absence
of browse-preferred species for
reasons other than deer, and relies
more on signs of deer (e.g., scat,
deer trails, browse, etc.) than
presence of browse-preferred
species.

Tree condition and forest pests
were assessed by looking at tree
condition based on observations
of specific tree health problems
and canopy foliage condition. As
the season progresses, most trees
develop minor foliage problems,
but more extensive damage to
canopy foliage may be indicative
of tree health problems within a
species or across a region. Tree
condition in 2012 was similar

to the 4-year average for the park. Balsam woolly adelgid (BWA) and
beech bark disease (BBD) were the only pests/pathogens on the priority
list that were detected in 2012. BWA occurred in five plots in the western
section of MDI and one plot on the eastern section of MDI.

Tree growth and mortality rates are important indicators of tree health
and vitality. Tree growth rates can decline in response to environmental
factors or anthropogenic stress, and tree mortality is often preceded

by some years of reduced tree growth. These ratings are based on
regional growth rates derived from U.S. Forest Service Forest Inventory
and Analysis (FIA) data collected from plots in the same Ecological
Subsection as the park. Tree growth rates were slightly lower than
regional averages, and this may be due to a higher proportion of mature
and late successional plots than the regional FIA dataset. Poor site
quality (e.g., thin acidic soils and rocky substrates) may also explain the
lower growth rates in the park.

Invasive plant species and forest pests are the major controllable threats
to forest health in Acadia, and the good news is that the park continues
to have the least amount of invasive species of all NETN parks, with
only three out of 176 plots containing indicator invasive exotic plant
species. Ongoing exotic plant management and early detection efforts
are vitally important to maintaining park forest health. Continued
vigilance and outreach are equally important to preventing the spread
of forest pests such as hemlock woolly adelgid, winter moth, and
emerald ash borer. NETN parks vary in degree of earthworm invasion,
with Acadia being least invaded. Earthworms are not native to parks in
NETN (Morristown NHP may be an exception), and their invasion has
the potential to drastically alter forest soils and understory communities.

For a more detailed description of the forest protocol, including
background information, field methods, and sample design, download
the NETN Forest Health Monitoring Protocol from the network’s
Forest Health Monitoring webpage, where you can also download the
complete 2012 report. The website includes a chance to do a fly over
above all the park’s forest plots through using Google Earth, which will
also allow users to view ground-level photos of each plot with NETN’s
photo-browser (Google Earth Park Maps link is on the leftmost menu
items on NETN’s homepage).

Contacts: Phone/Email:

Kate Miller 207-288-8736

NETN Plant Ecologist kathryn_miller@nps.gov
Brian Mitchell 802-457-3368 ext. 37
NETN Program Manager brian_mitchell@nps.gov

Full Report online at:
http://science.nature.nps.gov/im/units/NETN/
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