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BACKGROUND: High arctic kelp communities in Prudhoe Bay are considered sensitive habitats and
have the potential of being impacted by factors such as oil and gas activities, sedimentation, and ice
scour. Impacts can result in the removal or scouring of sessile organisms leaving open space for new
recruitment or damaged organisms needing to recover. The over-arching goal of this project was to
acquire a better understanding of how sessile communities recover after disturbances in the Boulder
Patch, a high arctic kelp community in Prudhoe Bay.

OBJECTIVES:

Objective 1: Determine the timing of natural recruitment onto hard substrates.
Objective 2: Determine the effect of grazers on recruitment success.
Objective 3: Determine the effect of sedimentation on recruitment success.

Objective 4: What is the rate of vegetative regrowth of various sessile organism groups?

DESCRIPTION: This project explored how sessile kelp communities recover after disturbances in the
Boulder Patch in Prudhoe Bay. Specifically this research determined the 1) timing of natural recruitment
of sessile organisms onto hard substrates, 2) effect of grazers on recruitment success, 3) effect of
sedimentation on recruitment success, and 4) rate of vegetative regrowth of various sessile organism
groups. This project determined the timing of natural recruitment over a seven year time period by
annually monitoring new settlement on rocks that were cleared in 2002. To determine grazer impacts,
cleared rocks placed into grazer exclusion cages in 2002 were monitored for seven years. Sedimentation
impacts on initial recruitment were determined by comparing new recruits that settled on the tops (where
sediment accumulates) and undersides (where no sediment accumulates) of settling plates that were
placed into the field for two years. To determine the rate of vegetative regrowth, partial clearings
established in 2007 were monitored for regrowth of specific sessile organism groups for four years.

SIGNIFICANT CONCLUSIONS: This study found that initial recruitment of sessile organisms onto the
cleared rocks started after three years but at less than 1% cover of recruited individuals. Less than 10%
of the boulder surfaces were colonized after seven years. Recruitment was so slow that it was difficult to
ascertain grazer impacts. After seven years, approximately 12% of the boulders excluded from grazers
were covered with recruits. In contrast to grazers, sedimentation appeared to influence recruitment. After
just two years, an average of 30 new individual recruits colonized the underside of the experimental
settlement plates where sediments were excluded compared to less than three individuals on the tops.
Lastly, this study showed that vegetative re-growth of sponges and encrusting coralline red algae was
fast, especially when compared to recruitment. Sponges averaged 100% regrowth after two years and
corallines averaged 40% after four years. Coralline regrowth was much slower at a site with higher
sedimentation.



STUDY RESULTS: This work represents the first long-term measurements of recovery in nearshore kelp
communities in the Beaufort Sea. Overall this study has shown that recovery of sessile communities from
disturbances is very slow in the Beaufort Sea, especially if entire organisms are removed or killed. These
results are supported by research conducted by Dunton in the 1980s. In addition to the slow recruitment,
this study has shown that if some part of either sponges or corallines remain on the substrate after the
disturbance, recovery can be quicker for these organisms, particularly in low sediment areas. Still, even
with the faster recovery from regrowth, complete community recovery in this system after a disturbance
may take a decade or more. Sedimentation was the one driver that appeared to influence recruitment and
may also impact recovery rates. This study recommends that activities that may cause increases in
sedimentation should be avoided in these kelp communities and that studies should be implemented on
sedimentation influences on nearshore kelp communities.
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Figure 1. Chart of Boulder Patch showing study areas within Stefansson Sound. From Dunton and
Schonberg 2000.



