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INTRODUCTION
The rocky intertidal is an ecosystem dominated by both sessile and mobile
marine organisms. Competition for resources in this environment is high,
making organisms susceptible to a wide variety of disturbances (Menge, 1976).
In addition, a combination of abiotic and biotic factors limits the distribution of
intertidal species. Although most species can be found in any area of the
intertidal, zones are created and characterized by organisms found in greater
abundances within the area (Benson 2002). Distinct zonation patterns are
contained within the upper and lower bounds of the intertidal area (Dayton
1971; Lubchenco and Menge 1978). In our study, we divided the intertidal into
four zones: Red Algae, Fucus spp., Ascophyllum nodosum, and Semibalanus
balanoides.
The sensitivity of intertidal species causes them to be strongly impacted by
climate change and human activity. Studies have often focused on short-term
changes in marine communities. However, long-term studies are imperative for
our understanding of global climate change and anthropogenic impacts
(Swetnam et al. 1999).
The goal of this internship is to continue and improve the long-term intertidal
monitoring program on Appledore Island. This project continues the multidecadal collection of transect data, as well as monitoring the National Park
Service (NPS) 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 four transect sites around Appledore Island. Each transect began at a
point located 13.5 feet above mean lower low water (MLLW), and continued down in vertical one
foot intervals as low as the tides allowed.
At each level, three replicate 20 x 20cm quadrats were placed on areas representative of the
intertidal zone. Unique features such as tide pools, vertical walls, or large crevices were avoided.
Canopy cover, primary rock cover, and species composition within each quadrat were recorded.
Algae Vouchers
Pressings of most of the dominant species of algae found in the transect sites were made and
labeled with the name of the species, site and date of collection. These will be archived as
vouchers of our species identification.

RESULTS AND DISCUSSION
There was a significant decline in M. edulis this year compared to last
year (Figure 2). There was also a significant decline in both
Semibalanus balanoides population and recruitment this year, except at
transect 26 (Figures 3, 4). In addition, many S. balanoides died, leaving
scars. A possible explanation for the declining populations and
recruitments is snowfall. From December 2011 to May 2012, there was
23.2 inches of snowfall; during the same period in 2013, there was 82.4
inches of snowfall. The amount of fresh water and harsh conditions last
winter may have caused the high number of deaths among both species.

Northeast Temperate Network (NETN)
Since 2011, the following additional protocols have been established, in coordination with
guidelines set by the National Park Service.

Figure 3: Total numbers of S. balanoides at Transects 5, 7, and 15 decreased
between 2012 and 2013 by an average of 54.9%. Only Transect 26 experienced
an increase in abundance of S. balanoides between 2012 and 2013.

Permanent Photo Quadrats
Photos were taken of permanent 50 x 75cm plots to monitor the cover and composition of sessile
species. Point-intercept analysis was performed on the photos to estimate the percent cover of
each major group.
All motile invertebrates within the photoplots were counted, measured, and recorded.
Temperature Loggers
One temperature logger was deployed at each NETN site at 3 feet above MLLW in order to
monitor water temperature.
Vertical Line Transect
On transect lines extending between 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 and zonation patterns with respect to intertidal height.
Barnacle Recruitment
Clearings were established at permanent locations to monitor seasonal recruitment over time.
Photos of these clearings were taken before being cleared again. The photos were then used to
quantify that year’s barnacle recruitment. See photos below.

Figure 2: Total number of M. edulis at Transects 5, 7, 15, and 26 decreased from
2012 to 2013. .
Figure 4: S. balanoides experienced a statistically significant drop in recruitment between
2012 and 2013 (p < 0.001) at Transect 15.

Colpomenia peregrina is a non-native brown alga similar to the native alga Leathesia marina. It was first documented on Appledore Island
in 2011, and in 2012 was found to be abundant at several locations around the island. The data collected this year did not show a significant
change in abundance from the previous year, and some evidence of Colpomenia death was found at Transect 26.
Fucus vesiculosus recruited abundantly at all sites around the island.
There was a distinct lack of zonation at Transect 15, which was in contrast to the distinct intertidal zones found at Transect 15 in 2012.
There was also a shift of 3 feet in Fucus spp. presence from 8.5 feet to 5.5 feet above mean low low water, possibly due to new recruits.
Ostrea edulis, an oyster, was reported only from Gosport Harbor prior to 2009. This species is becoming more frequent every year at
Appledore. It is Europe in origin, and was first introduced to Boothbay Harbor, Maine.

Figure 1: Map of Appledore Island and Shoals Marine Lab.
Yearly transects were continued at sites 5, 7, 15, and 26. NETN
protocols were performed at sites 15 and 26.
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The calcified red crust Clathromorphum circumscriptum, which was not found at any of the transects in 2012, was present at Transects 5,
15 and 26.
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The continuation of the study 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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Interested in our internship? See http://www.sml.cornell.edu/sml_students_internships.html

