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INTRODUCTION
Long-term datasets provide important insights into ecological
trends and changes over time, and are imperative for our
understanding of global climate change and anthropogenic impacts
(Swetnam et al., 1999).
The rocky intertidal is an ecosystem dominated by sessile marine
organisms. Competition for space in this environment is intense,
and organisms are subject to a wide variety of disturbances (Menge,
1976). A combination of abiotic and biotic factors limits the
distribution of intertidal species. The upper and lower bounds create
distinct zonation patterns (Dayton, 1971; Lubchenco and Menge,
1978). Due to the sensitivity of these species, it is likely they will
be impacted by climate change and human impacts. Studies
have often focused on short-term changes in marine communities.
However, to quantify changes in the environment over time, it is
necessary to establish baselines and collect long-term comparable
data (Swetnam et al., 1999).
The goal of this internship is the continuation and improvement of
the long-term intertidal monitoring program on Appledore
Island. This project continues the multi-decadal collection of
transect data, as well as establishes new National Park Service
(NPS) monitoring transects, comparable with sites across New
England (U.S. Department of the Interior, 2010). The results from
this project will provide invaluable information that will be used to
understand the long-term impacts of environmental change.

MATERIALS AND METHODS
Annual Transect Sampling
Data were collected from five transect sites at one foot
increments below a bolt located at 13.5 feet above
mean low water level as low as the tide allowed.
At each level a 20 x 20cm quadrat was placed on an
area representative of the intertidal zone. This area
excluded any unique features such as tide pools,
vertical walls, or large crevices. Canopy cover,
primary rock cover, and species composition under
each quadrat was recorded.

RESULTS/DISCUSSION
We performed paired t-tests to determine changes in percent cover of the dominant
organisms between 2011 and 2012. We found no change in most zones, except in
the Fucus zone at Transect 15 (n=5; df=4; p<.05). Fucus spp. cover in this zone decreased
from a mean of 98% in 2011 to a mean of 78% in 2012. The reduction in Fucus cover
coincides with an increase in mussels and red filamentous algae. With data from future
years, trends in species composition will become more apparent.

Northeast Temperate Network (NETN)
Two new transects were added in 2011 which follow
the protocol established by the National Park Service.
Permanent Photo Quadrats
Photos were taken of permanent 50 x 75cm plots to
monitor the cover and composition of sessile species.
All motile invertebrates within the photoplots were
measured, counted, and recorded. Temperature loggers
were also deployed at each site to monitor water
temperature.

2011
2012
Mussels (Mytilus edulis) were observed at multiple points along all three vertical transects
at the Transect 26 site. This is a major change from 2011, in which no mussels appeared in
the vertical transect data. Observations in the field, including primary cover analysis,
confirmed the dominance of juvenile mussels in the lower intertidal. This finding suggests
high recruitment over the last year. Future data are needed to determine whether this
mussel abundance will be sustained over time. This was the second year using the NETN
protocol. Thus, potential significant trends in species abundance and distribution cannot
yet be determined.

Point-Intercept Transects
On transects extending from the boundaries of the
low to high intertidal zones, cover species and substrate
type were recorded at 30cm increments. These data
track changes in canopy composition with respect
to intertidal height.
Barnacle Recruitment
Clearings are made each year to monitor
barnacle recruitment over time. Photos were taken of
these clearings the following year to measure
recruitment rates.

Interestingly, Nemalion elminthoides was seen on the island. It has never been seen
growing this late in the season on Appledore.
Another organism of recent interest is Colpomenia peregrina. This non-native seaweed
was first documented on Appledore Island, in low densities, in 2011. In 2012, it was
abundant at multiple locations around the island. In some cases it was a dominant algae in
the lower intertidal.

Noteworthy observations on Appledore Island in the last 2 years.

In addition, Cladostephus spongiosus was found for the first time on Appledore in 2011.
Future interns will track the progress of both of these invasions over the next few years.
The data collected will help determine the impacts of the invasions on the local ecosystem.
In the future, interns will help further our understanding of changes in the ecosystem,
gradually shedding more light on the intertidal ecology of Appledore Island. Comparisons
with past and present data will provide a greater understanding of shifts in zones,
recruitment rates, and overall changes brought on by environmental change.
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