Nearshore Monitoring Trip Report 2009:
Lake Clark National Park and Preserve, Kenai Fjords National Park
and Katmai National Park and Preserve
Southwest Alaska Inventory and Monitoring Network

Heather A. Coletti
National Park Service
SWAN Program
240 W. 5™ Avenue
Suite 114
Anchorage, Alaska 99501

James L. Bodkin
US Geological Survey
Alaska Science Center
1011 E. Tudor Rd.
Anchorage, Alaska 99503

Thomas A. Dean
Coastal Resources Associates Inc.

1948 Kellog Ave.
Carlsbad, CA 92008

August 2009

Contract Number: F2101050008

Funding Source(s):
Inventory & Monitoring Program, National Park Service



File Name: ColettiH_2009 2009Field SeasonTripReport_20090904

Recommended Citation:

Coletti, H. A., J. L. Bodkin, and T. A. Dean. 2009. Nearshore Monitoring Trip Report
2009: Lake Clark National Park and Preserve, Kenai Fjords National Park and Katmai
National Park and Preserve

Southwest Alaska Inventory and Monitoring Network. National Park Service.
Anchorage, AK. 12pg.

Topics:
Nearshore Marine Monitoring

Subtopics:
Biological
Water
Interdisciplinary
Sample Design

Theme Keywords:

Vital Signs, Intertidal, Marine Algae, Marine Invertebrates, Seabirds, Marine Mammals,
Black oystercatchers, Sea otters, Abundance, Distribution, Diet, Reproduction, Mortality,
Eelgrass, Kelp

Place name Keywords:

Alaska, Southwest Alaska Network, SWAN, Lake Clark National Park and Preserve,
LACL, Tuxedni Bay, Chisik Isl, Chinitna Bay, Katmai National Park and Preserve,
KATM, Kenai Fjords National Park, KEFJ, Kukak, Kaflia, Kinak, Ninagiak, Amalik,
Hallo Bay, Shakun, Takli Island, Mink Island, Nuka Passage, West Arm of Nuka Bay,
McCarty Fjord, Harris Bay, Aialik Bay, Otter Cove, Pye Islands, Tonsina Bay.

Acronyms:
ASC Alaska Science Center
CRA Coastal Resource Associates
GIS Geographic Information System
&M Inventory and Monitoring
NPS National Park Service
SWAN Southwest Alaska Network
KATM Katmai National Park and Preserve
KERJ Kenai Fjords National Park
LACL Lake Clark National Park and Preserve
USGS US Geological Survey

Initial Distribution:
SWAN: 1 electronic
ASC: 1 electronic



Trip Report: SWAN Nearshore Monitoring Katmai NPP 4-8 April, Lake Clark NPP 20-
30 May, Kenai Fjords NP 17-29 June and Katmai NPP 2-13 July 2009

The following includes reporting of field activities associated with the preliminary
implementation of sampling NPS Vital Signs in nearshore marine habitats in Lake Clark
National Park and Preserve, Kenai Fjords National Park and Katmai National Park and
Preserve in 2009. The report is organized by activity and sampling protocol rather than
the Park unit.

Katmai NPP Winter Marine Bird Survey
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Katmai NPP Nearshore Sampling
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Summary of Activities by Sampling Protocol
Black Oystercatcher breeding territory occupancy and chick diet
Kenai Fjords NP

We sampled five black oystercatcher transects corresponding to each of the five rocky
intertidal intensive sampling locations RI-1-R1-5 plus several nests that were not located
on the designated transects in the interest of increasing our sample size regarding nest
occupancy and prey collection. Off transect nests are not used in nest density
calculations. Categories for nest status classifications are: Active — a nest with a
brooding pair, eggs or chicks present; Inactive — a nest that was active during previous
seasons but had no adults, chicks or eggs present at the time of the survey; Failed — a
brooding pair present but evidence of egg shell fragments or dead chicks; ‘Occupied’ - A
nest that is considered occupied is one that has two adults, no visible nests, chicks or
eggs, but the adult pair is exhibiting nesting behavior.

Approximately 15 nest sites were visited in 2009. We didn’t observe any new active
black oystercatcher nests off transect, while one new active nest was mapped on transect.
We were precluded from checking some nests due to inclement weather or ocean swell.
Approximately ten eggs and five chicks were located. We recovered dietary prey
remains from 5 of the 15 nest sites. Limpets (Lottia sp) and mussels (Mytilus) dominated
the dietary remains. No nests were located on RI-2.

The sampling protocol was successfully implemented for a third year. The sampling of
each transect required about 3-4 hours for two persons (6-8 person hours). Care was
taken to minimize disturbance to eggs/chicks.

Katmai NP
We sampled five black oystercatcher transects corresponding to each of the five rocky

intertidal intensive sampling locations RI-1-R1-5 plus several nests that were not located
on the designated transects in the interest of increasing our sample size regarding nest



occupancy and prey collection. One additional transect associated with the selected site at
Ninagiak Island in Hallo Bay was completed as well. We visited 41 black oystercatcher
nests. Thirty six eggs and 12 chicks were located. We recovered dietary prey remains
from seven of the 41 nest sites. The decreased amount of prey remains at the nests may
be due in part to the increased number of eggs versus chicks that we encountered in 2009.
Limpets (Lottia sp) and mussels (Mytilus) dominated the dietary remains.

The sampling protocol was successfully implemented for a fourth year. The sampling of
each transect required about 3-4 hours for two persons (6-8 person hours). Continued
care was taken to minimize disturbance to eggs/chicks. Additional data related to the
black oystercatcher vital sign were collected during a separate National Pacific Research
Board (NPRB) sponsored cruise in August along the KATM coast. The data obtained
from that trip are not reported here.

Collection of sea otter foraging data
Kenai Fjords NP

We attempted to collect foraging data on sea otters associated with all 5 of the 5 rocky
intertidal intensive sites (RI-1, RI-2, RI-3, RI-4, and RI-5 (Pederson Lagoon, McCarty
Lagoon, Beauty Island, Nuka Passage, and Otter cove, respectively). We obtained data
from approximately 37 forage bouts ranging from a single dive per bout to 20 dives per
bout.

Additional effort was allocated to sea otter forage data collection in KEFJ than in the
previous sampling season due to the reduced data recovery rate, possibly because of
lower sea otter densities in KEFJ than in KATM. However, in several instances, weather
was not acceptable to collect sea otter foraging data. Data collection was constrained to
sites where sea otters were present in relatively high densities and to where visual access
to feeding animals was possible.

Katmai NP

We observed approximately 42 foraging bouts at Kukak Bay, Amalik Bay and Takli
Island. Diet was dominated numerically by clams (>50%) but included a diverse array of
other invertebrates including, stars, urchins, crabs, chitons, snails and octopus.

Compared to Kenai Fjords, the mussel (Mytilus trossulus) was rarely observed (<4%).

Data collection will continue to be constrained to sites where sea otters are present in
relatively high densities and to where visual access to feeding animals is possible.
Additional data related to the sea otter vital sign were collected during a separate
National Pacific Research Board (NPRB) sponsored cruise in August along the KATM
coast. The data obtained from that trip are not reported here.



Collection of marine bird survey data
Lake Clark NPP

Essentially, we censused the LACL coastline to count marine birds and mammals along a
200-m strip contiguous with the shoreline. Some species that occupy shallow nearshore
habitats >200m offshore may be underrepresented. All data were entered directly into
dLog2 software for biological sampling as described in the standard operating protocol.
Average survey speed is about 10 knots.

Data have been reviewed in their digital format. A skiff large enough to accommodate
three standing persons and incorporating a navigation /steering console was used almost
exclusively as a survey platform, both for safe navigation and to provide suitable
observation conditions. Because of the extensive intertidal mud flats along the LACL
coast, skiff-based surveys were conducted at the highest tides of the day to ensure the
survey was conducted approximately 100 m from shore. Future endeavors may want to
consider the use of aircraft as a survey platform.

Kenai Fjords NP

We surveyed all marine birds and mammals along systematically selected transects. All
of these transects were located 100 m offshore from the shoreline and included sampling
offshore islands. Because we only sample a 200-m strip contiguous with the shoreline
and some species that occupy shallow nearshore habitats > 200m offshore may be
underrepresented. All data were entered directly into dLog?2 software for biological
sampling as described in the standard operating protocol. Each transect required about 40
minutes to sample, at an average survey speed of about 10 knots.

Data have been reviewed in their digital format. A skiff large enough to accommodate
three standing persons and incorporating a navigation /steering console was used almost
exclusively as a survey platform, both for safe navigation and to provide suitable
observation conditions.

Katmai NPP — Winter

We surveyed all marine birds and mammals along systematically selected transects. All
of these transects were located 100 m offshore from the shoreline and included sampling
offshore islands. Because we only sample a 200-m strip contiguous with the shoreline
and some species that occupy shallow nearshore habitats >200m offshore may be
underrepresented. All data were entered directly into dLog?2 software for biological
sampling as described in the standard operating protocol. Each transect required about 40
minutes to sample, at an average survey speed of about 10 knots. No winter survey along
the KATM coast had been completed prior to this survey. The survey transects that were
completed in April of 2009 are the same transects sampled during our summer surveys.
Additional transects were completed to emphasize areas within KATM that have habitat
characteristics suitable to support marine ducks in the winter such as protected bays and



lagoons. However, many of these protected areas had extensive ice cover in April of 2009.
Density and distribution of marine birds was quite different in winter than summer. The
winter density of Barrow’s goldeneye was approximately 27.72/km? in 2009, while the
summer 2008 density of Barrow’s goldeneye was 0.0/km® A similar pattern was observed
for Harlequin duck (approximate winter 2009 density = 45.31/km?; summer 2008 density =
30.28/km?), Bufflehead (approximate winter 2009 density = 7.88/km?; summer 2008 density
= 0/km?) and Long-tailed ducks (approximate winter 2009 density = 13.48/ km? summer
2008 density = 0/km?).

Data have been reviewed in their digital format. A skiff large enough to accommodate
three standing persons and incorporating a navigation /steering console was used almost
exclusively as a survey platform, both for safe navigation and to provide suitable
observation conditions.

Katmai NPP — Summer

We surveyed all marine birds and mammals along systematically selected transects. All
of these transects were located 100 m offshore from the shoreline and included sampling
offshore islands. Because we only sample a 200-m strip contiguous with the shoreline
and some species that occupy shallow nearshore habitats >200m offshore may be
underrepresented. All data were entered directly into dLog?2 software for biological
sampling as described in the standard operating protocol. Each transect required about 40
minutes to sample, at an average survey speed of about 10 knots.

Data have been reviewed in their digital format. A skiff large enough to accommodate
three standing persons and incorporating a navigation /steering console was used almost
exclusively as a survey platform, both for safe navigation and to provide suitable
observation conditions.

Coastline surveys of animal carcasses
Kenai Fjords NP

The coastline protocol has been modified to only include animal carcass surveys,
specifically sea otter carcasses and the collection of sea otter scat data. Ten beach
segments along the KEFJ shoreline were surveyed in 2009. No sea otter skulls were
found in 2009. Recommendations are to emphasize the collection of scat data in areas
where otters are seen and foraging data is collected. Efforts to obtain sea otter carcasses
should be coordinated with other ongoing biological sampling conducted by NPS
biologists such as COASST surveys. Sampling during the spring may also aid in carcass
collection prior to the beach grass growth. The beach grass most likely covers carcasses,
impeding observers from thoroughly surveying the beaches for sea otter carcasses.



Katmai NP

In 2006, we recommended that to gain efficiency in terms of sea otter carcass recovery
rates, identifying and searching for sea otter haul outs on islands would provide an
efficient means to recover a large sample of skulls suitable for analyzing and modeling
age at death. In 2009 we recovered 21 sea otter carcasses, 12 on Shakun Island, 4 at
Ninagiak, 5 in various locations in Hallo Bay. Teeth were collected from the skulls for
age analysis.

Sampling of intertidal invertebrates and algae on sheltered rocky shores
Kenai Fjords NP

In 2009 we sampled five sheltered rocky intertidal sites that were located throughout
KEFJ; RI-4 in Nuka Passage, RI-3 in the West Arm of Nuka Bay, RI-2 in McCarty Fjord,
RI-5 in Harris Bay and RI-1 in Aialik Bay. Three of five Hobo temperature recording
devices that were deployed in 2008 were recovered in 2009, but only two had data. Five
new Hobos were placed next to the +0.5 m tidal elevation transect marker at each site.
One salinity recording device was retrieved at the Aialik Bay (RI-1) site and was
programmed to continuously record salinity and temperature data throughout the year.
However, there were apparent technical difficulties with the logger and no data was
collected. A new logger was deployed in the same location to record data continuously
throughout the year. Sea stars were counted along a 100 X 8 m transect at the O tidal
elevation at each rocky intertidal site. All transect quadrat data (RPC) were entered into
an Access database that is currently being developed for SWAN.

A sample of approximately 120 limpets were measured in situ to determine size
distribution. Where possible, limpets were measured (regardless of size) from 6 locations
at each site directly above odd numbered quadrats.

Katmai NP

In 2008 we resampled five sheltered rocky intertidal sites in Kukak Bay, Kaflia Bay,
Kinak Bay, Amalik Bay, and Takli Island (RI-1-RI-5) that were established and initially
sampled in 2006. One additional selected intensive site that was set up at Ninagiak Island
(RS-1) in 2007 was not sampled in 2009 due to time constraints. Five of five Hobo
temperature recording devices installed in 2008 were recovered in 2009. However, one
logger did not have any data recorded. New Hobo temperature recording devices were
placed next to the +0.5 m tidal elevation transect marker at each site in 2009. One
salinity recording device that was placed at the Takli Island (RI-5) site was recovered and
the data was successfully collected and retrieved. A new logger was deployed and will
be continuously recording data throughout the year. All quadrat data (RPC) were entered
into an Access database that is currently being developed for SWAN. Sea stars were
counted along a 100 X 8 m transect at the O tidal elevation.



A sample of approximately 120 limpets were measured in situ to determine size
distribution. Where possible, limpets were measured (regardless of size) from six
locations at each site directly above odd numbered quadrats.

Surveys of the extent of eelgrass beds
Kenai Fjord NP

We utilized an underwater video camera to detect the presence or absence of eelgrass
beds as well as determine the boundaries of the eelgrass bed. Temporary buoys were
deployed to mark four edges (2 inshore, 2 offshore) of a 200 m long (parallel to the
shoreline) section of an eelgrass bed. Within this designated section of eelgrass bed,
several transects were created perpendicular to shore by deploying buoys to mark the
beginning and end points within the designated sample area. Once the buoys were
deployed, Dlog2 (GPS linked mapping software) was used to record the transect line as
well as points along the transect where eelgrass bed density was recorded. The
underwater video camera was used to categorically estimate the density of eelgrass along
each transect line. We chose eelgrass beds in close proximity to the sheltered rocky sites.
A total of five eelgrass beds corresponding to each rocky intensive site were sampled.

Katmai NP

We utilized an underwater video camera to detect the presence or absence of eelgrass
beds as well as determine the boundaries of the eelgrass bed. Temporary buoys were
deployed to mark four edges (2 inshore, 2 offshore) of a 200 m long (parallel to the
shoreline) section of an eelgrass bed. Within this designated section of eelgrass bed,
several transects were created perpendicular to shore by deploying buoys to mark the
beginning and end points within the designated sample area. Once the buoys were
deployed, Dlog2 (GPS linked mapping software) was used to record the transect line as
well as points along the transect where eelgrass bed density was recorded. The
underwater video camera was used to categorically estimate the density of eel grass along
each transect. Density measurements were categorical. We chose eelgrass beds in close
proximity to the sheltered rocky sites.

Mussel Bed Sampling
Kenai Fjords NP

A protocol initially tested in 2008 for estimating mussel bed density and mussel size
distribution was further refined in 2009. Five sites established in 2008 in KEFJ were re-
visited. A 50-m tape was then stretched along the shoreline parallel to the waters edge
from the marker at the bed’s top boundary. Ten vertical transect tapes were laid at equal
intervals along the horizontal tape at the top of the bed to the lower extent of the mussel
bed. If the lower extent of the mussel bed was below the 0 tidal elevation, the vertical
tape was only stretched to the 0 tidal elevation. Distances were measured for each
vertical transect and recorded. These distances were used to calculate a random



placement point along the transect for placement of a quadrat to be sampled at each of the
ten vertical transects. At each of these sampled quadrats, a core sample was also taken to
estimate density of mussels of all sizes. A larger quadrat was sampled to estimate density
and size distribution of large mussels (>20 mm). The quadrat was adjustable in size to
ensure a minimum sample size of twenty, 20 mm or greater mussels per quadrat. Based
on these metrics, we can estimate the changes in available mussel biomass as prey of
several key vertebrate predators. When time allowed, a sub-meter accuracy GPS unit
was used to define the upper edge of the bed. Georeferenced photos were also taken at
each site.

Katmai NP

A protocol initially tested in 2008 for estimating mussel bed density and size distribution
was further refined in 2009. Five sites in KATM were re-visited. A 50-m tape was then
stretched along the shoreline parallel to the waters edge from the marker at the bed’s top
boundary. Ten vertical transect tapes were laid at equal intervals along the horizontal
tape at the top of the bed to the lower extent of the mussel bed. If the lower extent of the
mussel bed was below the 0 tidal elevation, the vertical tape was only stretched to the 0
tidal elevation. Distances were measured for each vertical transect and recorded. These
distances were used to calculate a random placement point along the transect for
placement of a quadrat to be sampled at each of the ten vertical transects. At each of
these sampled quadrats, a core sample was also taken to estimate density of mussels of all
sizes. A larger quadrat was sampled to estimate density and size distribution of large
mussels (>20 mm). The quadrant was adjustable in size to ensure a minimum sample
size of twenty, 20 mm or greater mussels per quadrat. Based on these metrics, we can
estimate the changes in available mussel biomass as prey of several key vertebrate
predators. When time allowed, a sub-meter accuracy GPS unit was used to define the
upper edge of the bed. Georeferenced photos were also taken at each site.

Other Sightings of Interest

Approximately 12 grey whales were seen foraging in the vicinity of llktugidak Island,
outside Amalik Bay in KATM during July of 2009. In 2008, two or three grey whales
were seen in the same area; however, in 2007 and 2006, no grey whales were spotted.

Suggested revisions

1. Sheltered Rocky intertidal sampling: Permanent limpet transects should be
established. Permanent markers for sea star transects should also be placed and
recorded with a GPS or sub-meter accuracy unit such as a Trimble to ensure
similar line placement annually.

2. Black Oystercatcher: Consider exploring existing data toward creation of a
habitat selection model that may increase nest detection and sample size. This
may be particularly relevant for Kenai Fjords NP as nest sites were comparatively
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Coastline surveys: Consider methods to focus sea otter carcass collections near
locations of relatively high sea otter abundance. Increase scat data collection
effort.

Eelgrass: Consider using a sub-meter accuracy GPS unit to accurately map the
section of the bed that will be resampled annually. Consider the use of remote
sensing techniques (aerial photography) to monitor eelgrass beds over time.
Mussel: Consider using a sub-meter accuracy GPS unit to accurately map the
section of bed that is to be monitored over time.

Data Management: Implement a system to delegate responsibilities of data
management for each metric that is measured as well as equipment care and
maintenance (i.e. cameras, GPSs, etc.). Consider a systematic approach to “end
of the day” tasks that include but are not limited to: data sheet check in (i.e. all
fields filled in properly), data entry on laptops and data backup.

Marine Bird Surveys: Consider the possibility of re-allocating sampling efforts
specific habitat types (especially exposed rocky habitats) that may enhance our

to

ability to detect trends for most species of interest. Consider employing methods

to determine detection bias.
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Table of Field Tasks Completed in 2009

Vital Sign KEFJ 2009 LACL 2009 KATM 2009
Winter marine bird Scheduled for 2010 X
and mammal survey
Rocky intertidal X X
sampling
Soft mte_rtldal X X X
sampling
-Hobo temp. loggers
collected & -Hobo temp. loggers
deployed collected & deployed
Water chemistry -salinity device -salinity device collected
collected and and deployed at Takli
deployed at Aialik Isl. site
Bay site
Mussel b_ed SOP X X
testlng
Black oystercatcher
nest X X
density and diet
Sea otter foraging X X
Seaotter aerial § - leted in 2007 Completed in 2008
survey
Summer marine
bird and X X X
mammal survey
Eelgras_s SOP X X
testing
Carcass collection X X
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