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Science Research in Southeast Alaska Related to the Work of the
Tongass Futures Roundtable

ALASKA DEPARTMENT OF FISH AND GAME

Wildlife Research Projectsin Southeast Alaska
Submitted by: Rod Flynn, Regional Supervisor

1) Estimating wolf population abundance on Prince of Wales I dand using DNA-based
methods.

Objectives: develop and implement a program to estimate the number of wolves on central
Prince of Wales Idand (POW) using a DNA-based, mark-recapture approach.

Cooperator: U. S. Forest Service (USFS)

2) Assessment of black bear population statusin Unit 2 including harvest rate and seasonal
movements.

Objectives: 1) estimate the harvest rate on black bears on central POW Island using a DNA-
based mark-recapture approach and 2) identify seasonal black bear use patterns, especially along
streams.

3) Brown bear movements and habitat selection in the Y akutat area of northern Southeast
Alaska.

Objective: determine the spatial use of brown bears on the Y akutat and Malaspina Forelands.
Cooperator: U. S. National Park Service

4) Deer population assessment using DNA-based methods.

Objective: further evaluate the use of DNA-based methods to estimate deer population
abundance.

Cooperator: USFS

5) Deer population status and trend throughout Southeast Alaska.

Objective: measure relative abundance and changesin deer numbers by sampling deer pellet-
group densities along a series of established transects representative of deer habitats throughout
Southeast Alaska.

6) Factors affecting mortality of deer fawnsin central POW | sdland.

Objective: determine factors affecting mortality patterns of deer fawns including cause of death
and habitat selection.

Cooperator: USFS

7) Deer habitat selection in northern Southeast Alaska.
Objective: evaluate seasonal movements of deer in relation to habitat and snow conditions on
northeast Chichagof Idland.

8) Moose population and habitat ecology in Gustavus.

Objectives: 1) monitor movements with GPS telemetry systems; 2) estimate popul ation size; 3)
obtain biological measurements of both live and harvested animal s to assess body condition at
critical times of the year; 4) evaluate reproduction rates and survival, and 5) assess the quality of
the habitat in the Gustavus area.




9) Marten population assessment on Kuiu Island.

Objectives: 1) estimate population trends for the marten population on Kuiu Island; 2) describe
seasonal movements; 3) monitor annual survival and recruitment; and 4) evaluate distribution of
the caurinatype on Kuiu Island. Previous studies have found that martens on Kuiu Island belong
to aunique genetic clade and may belong to a distinct subspecies.

10) Elk movementson Etolin and Zarembo Idandsin Unit 3.

In 1987, the Alaska Department of Fish and Game transplanted 50 elk from western Oregon to
Etolin Island in Southeast Alaska. Objectives: 1) evaluate methods of live-capturing elk; and 2)
determine movement patterns and habitat selection.

11) Mountain goat ecology in relation to the Juneau Access Pr oj ect.

Objectives: determine movements, habitat use, and survivorship of mountain goats along east
Lynn Canal, where the proposed Juneau to Haines road may be built.

Cooperator: Alaska Department of Transportation and Public Facilities (DOT& PF)

12) Brown Bear ecology in relation to the Juneau Access Proj ect.

Objectives: determine population abundance, movements, habitat use, and survivorship of brown
bears along the proposed Juneau Access road corridor north of Juneau.

Cooperator: DOT&PF

13) Moose ecology in relation to the Juneau Access Proj ect.

Objectives: determine movements, habitat use, and survivorship of moose along the proposed
Juneau Access road corridor north of Juneau.

Cooperator: DOT&PF

14) Wolverine ecology in relation to the Juneau Access Pr oj ect.

Objectives: determine movements, habitat use, and survivorship of wolverines along the
proposed Juneau Access road corridor north of Juneau.

Cooperator: DOT&PF

15) Mountain goat survey techniques
Objective: examine factors affecting popul ation estimates from aerial surveys.
Cooperator: USFS

Assessment of Fish and Habitat Relationsin the U.S portion of the Taku River Water shed
This project will assess relations between salmonid production and freshwater habitatsin the
Taku River watershed. During FY 11, this project will assess spatial and temporal patterns of fish
presence/abundance with respect to fluvial habitats across the floodplain of the Taku River. This
work will compliment another existing project (Taku Nearshore Marine and Estuarine Habitat
Project). Cumulatively, both projects will provide a comprehensive view of salmonid habitat
preferences for the Taku River and estuary.

2010 Objectives: 1. Identify and delineate the spatial distribution of salmonids during three time
periods (Summer, Fall, Spring), with respect to unique habitats identified through remote sensing
techniques, thereby accounting for spatial and temporal salmonid habitat-use patterns within the
project area; 2. Identify fine-scale habitat characteristics that appear to be influencing salmonid
distribution patterns, but which may not be detectable by remotely-sensed image analyses. This




fine-scale habitat metrics would include: @) water quality measures (temperature, specific
conductivity, turbidity, ORP, DO, pH); b) large woody debris (LWD); c) substrate; d) channel
gradient; e) relative water velocity/depth; f) channel bed width; and g) riparian vegetation.

Assessment of Fish and Habitat Relationsin the Taku River Estuary

This project will assess spatial and temporal fish habitat use patternsin the Taku River estuary
and Inlet, which functions as a migratory corridor for the Taku River. This project will improve
our knowledge and understanding of fish habitat use in the estuarine and nearshore marine
environments and associated neritic/offshore habitats.

Thisinformation will assist managers in making informed resource management decisions.

2010 Objectives: 1. Identify and map the spatial distribution of all fish species that utilize the
neritic/offshore areas of the Taku River estuary and Inlet; 2. Measure and map a selection of
habitat variables thought to be important for fish. The selection of habitat variables to be
measured includes. a) water quality (temperature, specific conductivity, salinity, turbidity, ORP,
DO, and pH); b) water depth profiles; c) tide stage and height; d) plankton biomass/composition;
and e) GIS derived metrics. 3. Identify habitat characteristics associated with the presence of
juvenile Pacific salmon.

Development of a Tool to Predict Fish Habitat Across SE Alaska

This project will continue devel oping alandscape-based predictive model to be used asatool in
GIS by resource managers and planners. The tool would be used to increase efficiency of AWC
surveys and provide an objective approach for ensuring adequate protections of important salmon
habitats during project planning stages.

2010 Objectives: 1. collect a series of unbiased observations of fish/fish habitat presencein 4
‘different’ watershedsin Southeast Alaska (12 watersheds were previoudy evaluated) to validate
the overall model; 2. Provide physical habitat information from stream systems within the 4
watersheds; 3. Assess QA/QC on existing AWC information and use in future survey
prioritization; 4. evaluate final model effectiveness as a predictive tool.

Steelhead Habitat—Based Escapement Goal Development

This project will continue devel opment a habitat-based steelhead carrying capacity model for SE
Alaska (SEAK) that integrates stream habitat information with biologica parameters from
ongoing steehead production studies conducted by Division of Sport Fish, Region|. Thereisan
imminent need to understand steelhead populations with respect to habitat carrying capacity. In
collaboration with Region I, we devel oped a Strategic Plan for the SEAK Steelhead Research and
Monitoring Program to serve as a framework to guide ADF& G-SF® steelhead research and
habitat program for the upcoming 10 years. The habitat model will be developed from production
and habitat data from 8 steelhead systemsin SEAK. During the 2010 field season, we will
conduct Phase | and |1 activitiesin Ratz Creek, a Prince of Wales steelhead system where a
multiyear steelhead project will be conducted to assess adult and smolt production estimates.

2010 Objectives: 1. Characterize stream habitat in the Ratz Creek Watershed, Prince of Waes
Island, including classifying the stream network into fluvial process groups and channel types,
calculating metrics for stream habitat features, and collecting spatial data needed to integrate
habitat features with GIS; 2. Estimate usable area for adult and juvenile steelhead in the Ratz
Creek watershed following seasonal assessment of fish use of distinct habitat reaches through
snorkel surveys;




AUDUBON ALASKA (John Schoen)

Audubon Alaskais coordinating a project in collaboration with TNC to publish abook (with the
University of Washington Press) titled Ecology and Conservation of North Pacific Rainforests.
We are working closely with the scientists who presented papers at the Tongass Science
Workshop in February 2009 and their papers will form the backbone of this book. We plan to
have an initid draft to the University of Washington Press |ater this spring. Audubon and TNC
are also preparing severa scientific papers for publication based on their previous conservation
assessment of the coasta forests and mountains ecoregion in southeastern Alaska and the
Tongass National Forest.

JUNEAU FOREST SCIENCESLABORATORY, PACIFIC NORTHWEST
STATION

Dr. Thomas Hanley research & development (wildlife habitat)

PNW wildlife habitat research in southeast Alaska primarily focuses on two principa subjects (1)
guantitative evaluation of habitat value for black-tailed deer, and (2) silvicultural enhancement of
young-growth forests for wildlife habitat, especially black-tailed deer. The approach to both

subj ects emphasi zes the importance of understory vegetation as potential food for deer and the
role of overstory treesin influencing both the understory and snowpack. A quantitative system
for evaluating deer habitat on the basis of food resources and deer nutritional requirements has
been devel oped and implemented as both an internet web-based application (for evaluation of
individual forest stands) and a Gl S-based application (for evaluation of landscapes and spatial
relations among stands). It is called the Forage Resource Evaluation System for Habitat
(FRESH) and has both a Deer and a M oose component. FRESH-Deer is currently being adopted
by the Tongass National Forest as a new "deer model" for evaluating their forest management
alternatives and options. We are working very closdly with the Tongass in hel ping them do this.
FRESH-Deer also provides adirect basis for quantitatively evaluating the effects of silviculture
prescriptions for young-growth forest management. It isan integral part of the Tongass-Wide

Y oung-Growth Studies (TWY GS) and feeds results directly into the new Tongass deer model.
Continuing research is needed for building vegetation and plant nutritional databases and for
developing and testing silvicultural prescriptions. Close collaboration between PNW and the
Tongass ensures that the results of thisresearch are immediately available for forest managers
and anyone else concerned about deer habitat in southeast Alaska.

Hydrology of Tongasswater shedsin a changing climate. Dr. Rick Edwards, Dave
D’Amore, Frances Biles, Juneau Forestry Sciences Laboratory

The rainforest watersheds of Southeast Alaska are closely coupled to the adjacent marine
ecosystems though reciprocal exchanges of carbon, nitrogen, phosphorus, and other elements via
fish movements, meteorology and discharge. Understanding the effects of climate change on
these exchanges and anticipating the impacts on freshwater and marine habitats requires a
fundamental understanding of the controls on stream discharge across the variable landscape of
the Tongass. Tongass watersheds can be classified into three broad categories that have distinctly
different annual discharge patterns driven by the elevation of the watershed and other
morphological traitsthat control how long precipitation is stored and how it moves through the
watershed. As the climate warms, snow lines will move up in elevation and watersheds will shift
from rain and snow or glacial, to predominantly rain driven systems. Our current research is
oriented toward quantifying the risks to the three watershed types posed by climate change and




predicting how and at what rate annual discharge patterns will change in response to aternative
scenarios. As our models become better at predicting future hydrographs our research will focus
on theimpact of predicted changes on stream morphology, habitat quality, and productivity.

Carbon fluxes at theterrestrial-marineinterface. Dr. Rick Edwards, Dave
D’Amore, Frances Biles, Juneau Forestry Sciences L aboratory

The Tongass is the largest maritime forest in the United States, encompassing thousands of
islands and estuaries. The Tongass contains about 8% of all the carbonin USforestsandisa
mosaic of forest stands and wetlands. The close proximity of the marine ecosystem and the high
precipitation in the forest create massive fluxes of carbon and other materials from the forest,
through streams and estuaries to the ocean. Our research on carbon fluxes has focused on
guantifying the flux of materials through the watershed and into the adjacent estuaries to better
understand what controls nutrient supply and productivity of aquatic habitats and to more
accurately quantify the carbon cycle in forest stands. The Tongass exports carbon at rates orders
of magnitude higher than those reported in other forest types. Understanding how climate change
may alter the fate of stored carbon and transport ratesis a high priority for our research.

Héen Latinee Experimental Forest. Drs. Rick Edwards and Sandy Boyce, Juneau
Forestry Sciences L aboratory

The US Forest Service maintains a network of over 80 Experimental Forests and Ranges
throughout the United States a Puerto Rico. The network is designed to promote basic and applied
research on forest and watershed processes. Study themes include:
» Development of systems for managing and restoring forests, rangelands, and watersheds
* investigate the workings of forest and stream ecosystems
» characterization of plant and animal communities
» observation and interpretation of long-term environmental change
In August 2009, a new forest was established 30 miles north of Juneau, to provide a site for
research on fundamental properties of coastal temperate rainforests. This new experimental forest
isuniquely placed to offer research and educationa opportunitiesin thisimportant but poorly
studied biome. The following themes will guide development of the research and management
plan for the forest:
- Impact of climate change on temperate rainforests, streams and fish
Terrestrial-marine interactions
Effects of human recreational use
Education of local schools and outside visitors

Wood Utilization, Economics and Ecosystem Services. Drs. Alan Brackley, Lisa
Crone, Trista Patterson and Dave Nichols

For 10 years the Sitka Wood Utilization Center has worked to identify and eval uate opportunities
to create and maintain aviable forest products industry and support healthy communitiesin
Alaska. In 2009 we began to broaden our mission to include evaluation of avariety of forest
based economic devel opment opportunities including projects to eval uate biomass energy
opportunities and consider awider spectrum of ecosystems services. We are sponsoring an
evaluation of the capacity of communitiesin Southeast Alaska to take advantage of different
devel opment opportunities ranging from provision of ecosystems services, resulting from the
transition to young-growth management on the Tongass National Forest, to opportunities for




conversion to renewable biomass energy systems for heat and power. An additional project will
evaluate tourism and factors that impact on success and failure of tourism activities. Our current
activitiesinclude: 1) estimating the potential demand for renewable energy products for Census
tractsin Alaska, 2) completing projects to better define available biomass burning equipment,
consumer preferences and demand for renewable wood energy products (biomass) in Alaska, 3)
determining consumer preferences for products produced from red alder lumber, 4) better define
demand for products produced from logs exported from southeast Alaskato China, Japan, and
South Korea, 5) determine the suitability and quality of wood pellets produced from Alaska
spruce and hemlock, 6) evaluating consumer response to test bio-bricks (alow moisture content
and relatively clean burning fuel) for home heating in southeast Alaska and 7) completing a case-
study analysis of the problems and benefits resulting from installation of a biomass heating
system in the Craig School System.

Social Science, Dr. Linda Kruger

Seven research areas include:
1. Anexploration of resource dependency linkages between rural communities and forest
resour ces

This study explores concentrations of different types of forest permits across communities. A
final report is expected at the end of 2010 and covers communities on the Tongass and the
Chugach.

2. Effects of commercial tourism operations on forest recreation and tourism use

We are focusing on the Tourism Best Management Practices program and determining how it
could be expanded for other sites.
3. Health and well-being benefits of recreation, leisure, and community proximate forests

A literature review is ongoing and partners are being identified for alarger study that will
identify the various health and social benefits of spending timein forests and nature.
4. Linkages between public lands, communities and climate change

This study will gather information on what communities are doing, in terms of both study and
action, in relation to climate change and/or sustainability. This includes forest communitiesin
Southeast and South Central Alaska.

5. Community Planning and Economic Devel opment

A couple of case studies examining how communities approach economic devel opment.
What works, what are the challenges, what lessons can be shared with others.
6. Social-economic conceptual maps and mapping protocols

Socia and economic factors that should be considered in natural resource decision-making
will be completed. Conceptual maps will help land managers determine the criteria they must
examine when making various decisions.

7. Building community capacity through citizen-agency collaboration

Examples of collaboration are being examined to identify challenges, what works well, and to
share lessons learned. Thiswill include one example from Region 6 and one from Region 10.

Young-Growth Studies and Prince of Wales Island Commercial Thinning Study,
Dr. Michael H. McClellan




In 2001, the Pacific Northwest Research Station and the Tongass National Forest collaborated on
an operational-scal e, adaptive management study of management options for precommercial-aged
stands of trees. Research scientists (forest ecology and wildlife) guided the studies design while
managers established the studies as part of their operational timber-stand improvement program.
The studies are designed to evaluate the potential benefits of treating precommercial stands to
increase wildlife habitat value and wood production. At present, TWY GS includes four
experiments that test the effectiveness of alder interplanting, precommercial thinning, and
pruning. Each experiment includes appropriate controls, random assignment of treatments, and
replication at 15-20 sites distributed widely across the Tongass National Forest. Five years after
thinning 20-25 year-old stands, deer forage increased three to four times (depending on spacing)
over that found in unthinned stands. Thinning combined with pruning in 30-40 year-old stands
increased deer forage four to seven times over that found in untreated stands.

In 2007, the Research Station and the Tongass NF established a study to evaluate the feasibility
and effects of commercia thinning in 50-70 year-old even-aged western hemlock-Sitka spruce
stands. The study is designed to evaluate harvesting costs and product yields, effects on
understory plant diversity and abundance, deer forage availability, light availability, forest
structure, stand growth and yield, tree damage agents, and soil disturbance. Four different
thinning treatments and an unthinned control are replicated at three sites on Prince of Wales
Island. The study was implemented through a stewardship contract and harvesting began in May
2009. We expect harvesting to be completed in 2010 and early results will be available soon
after.

Y dllow-cedar Decline, Dr. Paul Hennon

Y ellow-cedar isaculturaly and economically valuable tree that
has been dying on more than ¥z million acres for the past 100
yearsin Southeast Alaska and nearby British Columbia. The
goal isto provide an understanding on the cause of yellow-cedar
decline and to help devel op a conservation and management
strategy to ensure the long-term health of this valuabletree in
Alaska’ sforest ecosystems. My research activities include
studies on the mechanisms that lead to tree death, evaluations of
wood properties of dead cedar trees, testing methods of
regenerating yellow-cedar, and creating landscape and snow
models to identify habitat suitable for yellow-cedar asthe
climate warms. Also, my collaborators and | work with the
Native community to integrate traditional ecological knowledge
with information from science. We are holding aninternational ~ S
cedar symposium this spring (May 25-28, 2010) in Victoria,

British Columbia where leading experts on red cedar and yellow-cedar from Canada and the US
will share new information relevant to forest conservation and management. Hereisalink to the
cedar symposium:  http://www.fs.fed.us/pnw/olympia/silv/Cedar Symposi um.html

NOAA/NMFS AUKE BAY LABORATORY
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The Alaska ShoreZone Project is acoastal habitat classification, inventory and mapping system
that relies on the collection and interpretation of aerial video and obligue, high resolution photos
of theintertidal environment. Geologists and biologists trained in ShoreZone methodol ogy collect
the georeferenced imagery at extreme low tides during the summer months. The physical and
biological featuresin the imagery are then interpreted and digitized into a bio-geodatabase.

ShoreZone coastal imagery and habitat mapping has been completed for nearly 50% of Alaska's
coastline through partnerships of federa, state, and non-profit organizations. The NOAA Alaska
Regional Office provides access to theimagery and habitat information through their public
website which includes interactive mapping tools (http://www.al askafisheries.noaa.gov/maps/).
Also, the Auke Bay Laboratories has used ShoreZone as a spatially explicit tool to serve up their
Nearshore Fish Atlas online. The Alaska ShoreZone program has been widely recognized by
many different state and federa agencies asacritical tool of valueto first responders, planners
and managers, and scientists. For partners such as the USFS the imagery captures nearshore
vegetation, log jams, wetlands, log transfer sites, illegal logging activity and the database also
contains the mapping layer of shorelines with riparian overhang, a known critical habitat for
juvenile salmon species.

Auke Creek Research Station (ACRS) notesfor Tongass Forum 2/11/10
Auke Bay Laboratories, NOAA Fisheries
John.Joyce@noaa.gov (907) 789-6618

NOAA’s Alaska Fisheries Science Center is continuing to collaborate with the University of
Alaska and the Alaska Department of Fish and Game on along term monitoring of Salmonid
populationsin the Auke Lake drainage. Thistime series of annual abundance, migratory timing,
growth, and age composition records represents one of the largest, most complete, continuous
data series on the Pacific Coast. It makes it possible to examine long term trends in marine
survival, exploitation rates, and to evaluate rel ationships between these variables and
environmental correlates. There are many ongoing individual projects at ACRS that contribute to
the knowledge of salmon life history and management in Southeast Alaska. One such project is
designed to measure the impacts of sockeye salmon enhancement projects on wild salmon.
Concern regarding the potential harmful impacts of enhanced fish on wild systems has been
expressed not only within Alaska, but also as part of international Pacific Salmon Treaty
negotiations.

NOAA’s Auke Creek Research station is an ideal place for this study because of the ability to
control, monitor, and sample both the upstream and downstream salmon migrations. The multi-
generationa study is being funded through the Pacific Salmon Commissions Northern Fund and
the State of Alaska s Sustainable Salmon Fund. In 2008 and 2009 virtually all upstream migrating
sockeye salmon passing the Auke Creek weir were sampled for DNA analysis. Scientists from the
University and ADFG will attempt to characterize the population level DNA variation. During
2008, NOAA scientists devel oped techniques for non lethal sampling and maturation in the
research hatchery to determine the feasibility of holding sockeye for an extended period, allowing
them to mature without mortality or loss of gamete viability. The fish were successfully
spawned, the fertilized eggs incubated. It was determine that that phase of the experiment could
be accomplished if the genetic analysis supported going forward with the project. Project plans
for 2010 are being developed and may include another year of genetic sampling and the first year
of sockeye salmon enhancement activity.




Deréelict Dungeness Crab Pots notesfor Tongass Forum 2/11/10
AukeBay Laboratories, NOAA Fisheries
Jacek.Maselko@noaa.gov (907) 789-6616

Derelict fishing gear poses a threat to marine habitat aswell as living marine resources.
Currently, NOAA’s Marine Debris Program funds research projects to assess the effects of
derelict crab pots on crab populations. In 2009, researchers from Auke Bay Laboratories (ABL)
examined the distribution and number of derelict Dungeness crab pots near Juneau, Alaska.

The six week field survey resulted in identifying over 200 derelict crab pots at sixteen different
locations. The abundance and density of derelict crab pots was highly variable among the
locations. Additionally, a subsample of fifty retrieved crab pots contained atotal of 59 entrapped
Dungeness crabs. In 2010, this derelict Dungeness crab pot survey will be expanded to other
areas of southeastern Alaska which have high commercia Dungeness crab harvests.

Change in the Composition and Abundance of Marine Debrisin the Eastern Gulf of Alaska,
1984 to 2008: notesfor Tongass Forum 2/11/10

Auke Bay Laboratories, NOAA Fisheries

Jacek.Maselko@noaa.gov (907) 789-6616

Plastic debris in marine waters has long been recognized as a problem of international
significance. Plastics enter the sea from offshore (e.g., commercial shipping, fishing vessels) and
onshore (e.g., sewer overflows, storms) sources. Plastic debris adrift at sea can endanger marine
life and when deposited onshore can mar the scenic quality of beaches and be hazardous to
humans (e.g., medical waste). Marine mammals can become entangled and drown in derelict
fishing gear (e.g., trawl web, rope), and seabirds and sea turtles can mistakenly ingest plastic
fragments as potential prey and block their digestive tracts.

Researchersfrom NOAA's Auke Bay Laboratories (ABL) sampled derelict fishing gear and other
plastic debris on beaches in the eastern Gulf of Alaska periodically from 1984 to 1994. In 2008,
ABL scientists resurveyed beaches on Kruzof Island, Middleton Island, Kayak Island, and near

Y akutat, Alaska for the prevalence of plastics and derelict fishing gear with a special focus on
entanglement debris, providing an assessment of change in marine debris over the past 30+ years.
Overall there was a declinein total number of marine debrisfound at al remote locations. The
number of fishing related debris had decreased at all locations presumably due to the
effectiveness of the MARPOL legislation banning marine pollution at sea which went into effect
on December 1988. Fishing related debris most responsible for the decline was gillnet floats
from the high-seas drift net fishery, rope and trawl web. A few itemsincreased in abundance
over time with plastic drink bottles showing the greatest increase at all locations.

SEALASKA CORPORATION

WILDLIFE HABITAT AND SILVICULTURE

Early Stand Care on Understory Important for Deer Habitat and Tree Growth
Important deer browse understory response to tree spacing and vegetation control was measured
for 10-years, as was tree growth in age 16 to 18 year old stands in the Heml ock-Spruce-Cedar
forest. Seven installations, consisting of 10-subplots each were located from Northern to




Southern Southeast, Alaska. At each installation are 2-subplots for each tree density (100, 150,
200, or 300 trees per acre) and two control plots left unthinned and unsprayed.

All levels of thinning led to increases in both understory development and also individual tree
growth. Understory cover, presumably in decline at stand ages 16-18 years when thinned,
increased for 4-6 years following thinning, after which the decline continued but from a higher
level than before thinning occurred. Thinning provided a decade of improved forage, and the
forage cover in thinned stands continues in better condition than in the unthinned stands of the
same age. Crop trees accelerated in diameter growth, with differences among residual overstory
densities beginning to diverge perceptibly in the last few years. Thinning has had no observable
effect on growth in height. Numbers of trees remaining after thinning have a strong influence on
total basal areaincrement in this decade of record, with unthinned stands having the highest basal
area, but probably the least volume in trees that will reach sawlog size. Sub-plotswere
configured to facilitate aformal study to measure the effect of basal pruning on understory and
tree form when the trees reach sufficient tree height.

Work was done in cooperation with Oregon State University and Klukwan, Inc.

Nutritionally Based Deer Model

The computer model (FRESH-Deer) was developed in cooperation with Dr. Tom Hanley of the
PNW Research Station, Juneau, Drs. Donad Spalinger and Kerrick Mock of the University of
Alaska Anchorage, Oran Weaver, former student at UAA, and Grant Harris of USFS Chugach
National Forest, in order to estimate summer and winter forage per acre, including effects of
SNOW cover.

For each species for which biomass data were collected in the above study, regression equations
were developed relating cover to biomass. For shrubs, equations were devel oped to estimate
foliage, twig, and stem biomassindividually. Best fit equations were selected based on r? values,
comparing residual and predicted val ues, and comparing predicted values to the data. Biomass
for vegetation less than 4.9 ft tall for each vegetation subplot was calculated and converted to
deer-days per acre based on expected ratios of species eaten according to preference and
digestibility. Forage values as percent of 1998 (pre-thinning, pre-spraying) values are presented
in order toillustrate proportional change in response to treatment. Deer-days are considered an
index rather than an actual estimate of carrying capacity.

Work was done in cooperation with Dr. Kenneth Raedeke, University of Washington on behalf of
Sealaska Corporation.

FISH FORESTRY
Forest Practices Anadromous Fish Stream Protection Effectiveness Monitoring

Sealaska and collaborators have supported effectiveness monitoring and research in Southeast
Alaska since revision of the Forest Resources and Practices Act (FRPA). In 1992 Sealaska
Corporation and the Alaska Forest Association initiated a monitoring program to examine the
effectiveness of riparian buffer zones on private timberlands to protect fish habitat. This program
included monitoring studies between 1992 and 1997 that addressed riparian stand composition,
channel morphology, fish habitat, large woody debris (LWD), stream shading, spawning gravel
sedimentation, mass wasting, and sediment supply (Martin 1994, 1995, 1996; Martin et al. 1996,
1997, 1998; Perkins 1999). During 1998 to 2001, the program expanded cooperators with the
addition of the Alaska Departments of Environmental Conservation and Natural Resources




through the Community Water Quality Grant program. The research shifted from routine
monitoring of fish habitat conditions to studies of windthrow effects on LWD supply in buffer
zones and LWD recruitment and transport mechanismsin streams (Martin 2001; Martin and
Benda 2000, 2001; Martin and Grotefendt 2001, 2005, 2007). These studies established a large
network of buffer zone monitoring sites and contributed new information that improved our
knowledge and understanding of buffer zone characteristics, LWD recruitment, and the fate of
LWD in streams. This ongoing program (continuous from 2003 through 2009) has provided
valuable feedback concerning the initial effectiveness of buffer stripsto protect habitat and has
demonstrated the value of along-term monitoring data, which does not exist anywhere else on
private timberlands in Southeast Alaska.

FOREST HY DROLOGY

Effects of Forest Harvesting and Roads on Stream Flow Processes and Application
to Water sheds of Southeast Alaska - DaleJ. McGreer - Western Water shed
Analysts

Logging and road construction have long been considered to potentially have important effects on
hydrologic processes and streamflow. Total water yield, timing of yield, seasonal low flows,
peak flows and floods are all potentially affected by forest practices; this paper examines
potential effects on each for the general conditions of southeast Alaska. The paper relies
primarily on research findings that apply to the cool, wet conditions of the west slopes of the
Pacific Northwest that best represent conditions found in Southeast Alaska.

Effects of Forest Harvest and Roads on Water Quality and Application to Water sheds of
Southeast Alaska - Dennis T. Schult and Dale J. McGreer - Western Watershed Analysts
Timber harvest and road construction can potentially have important effects on water quality in
forest streams. Sediment, nutrients, dissolved oxygen, and water temperature are all potentially
affected by forest practices. This paper examines potential effects on each for the general
conditions of southeast Alaska. The paper relies primarily on research findings that apply to the
cool, wet conditions of the west slopes of the Pacific Northwest, which best represent conditions
found in southeast Alaska.

BARK IN THE MARINE ENVIRONMENT
Bark in the Marine Environment Near Log Transfer Facilities—LesWilliams, PhD

This article synthesizes current knowledge of potential effects of bark and wood debris. Most of
the bark and wood debris that islost to the marine environment occurs by physical disturbance as
timber is transferred into the water during log transfer facility (LTF) operations. Bark and wood
debris are not a concern in the pelagic environment because of the dynamic and dispersive nature
of the marine environment and because of the relatively low solubility and low toxicity of wood-
derived chemicalsin satwater. Bark debris on the seafloor usually occursin limited area near the
LTF but can cover alarger areain some locations. Accumulations of bark debris on the seafloor
can form a coarse, organic-rich substratum that can be very different from that of the native
material. This physical alteration of the substratum disturbs the local benthic community and sets
in motion biological and chemical processes that result in recruitment of a new community of
organisms. In general, the number of benthic species and their abundance decreases in areas
affected by bark and wood debris. The composition of the benthic community also changes and
is replaced by a higher proportion of wood-burrowing, deposit-feeding and epibenthic organisms.
Benthic communities can also recover from disturbance by bark and wood debris.




By following the 1985 ATTF Siting Guidelines, most modern LTFs are located in relatively
dynamic and low productivity areas where bark accumul ations are within DEC guidelines and
represent negligible impacts to the benthic environment or valued habitats. For those few sites
where the areal extent and depth of bark coverage exceed DEC guidelines, there should be no
concern of direct toxicity that could be attributed to |eachable chemicals from wood waste.
Management of most LTFs that may exceed guidelines should focus on overall habitat quality
and the role of natural ecosystem processes for recovery of minor disturbances associated with
bark and wood debris. Active management alternatives should be limited to relatively rare
situations where highly valued communities are severely degraded and are unlikely to recover
through natural ecosystem processes.

THE NATURE CONSERVANCY

On the development of a 3-tier nested estuarine classification for Southeast Alaska
David M Albert!, G Carl Schoch, Colin S Shanley

Evidence suggests that biological patterns of benthic estuarine ecosystems are functionally linked
to oceanic processes and physical characteristics of the shoreline. Mapping marine and estuarine
habitats can therefore provide important information for distribution studies of coastal
biodiversity. But most mapping methods are too coarse-scaled or descriptive to detect subtle
environmental differences that may significantly alter biological structure. Complex interactions
among terrestrial, freshwater and marine environments at multiple spatial scales define the coastal
ecosystems of Southeast Alaska. We developed a quantitative spatially nested estuarine
classification to untangle the complexity of these systems as atool for conservation planning. At
Tier 1, the coarsest scale (10,000's kmz), we used sea surface temperature derived from satellite
imagery and a global salinity database to subdivide the island archipelago into 3 ocean basins: 1)
the northern inner coast, 2) the southern inner coast, and 3) the outer coast. At Tier 2, within each
ocean basin, the adjacent land masses were subdivided into coastal watersheds (100’ s km?) and
16 groups of watersheds (6 in ocean basin 1, and 5 each in ocean basins 2 and 3) were identified
based on similar wave exposure, river discharge, glacier volume, and snow accumulation. At Tier
3, the finest scale (100’ s m), the shoreline of each watershed was subdivided into segments
characterized by one of 35 habitat types of the ShoreZone Mapping system. Thus, each shoreline
segment is an estuarine habitat classified by properties of the ocean (from Tier 1), watershed
(from Tier 2), and shoreline geomorphology (from Tier 3). The ShoreZone surveys of Southeast
Alaska also provide spatially comprehensive inventories of 19 broad taxonomic categories of
shoreline biota. Our analyses indicate that groups of similar estuarine habitats within ocean basins
have similar distributions of benthic marine and estuarine plants and animal's suggesting that this
classification system is ecologically robust and may therefore be of great utility for spatial
planning and conservation measures.

Effects of historic logging on forest diversity in Southeast Alaska

To assess the effect of historic logging on forest diversity, we compared the distribution
of productive old growth forests between 1954 and 2004 in terms of average tree size,
landscape forest density, landform associations and biogeographic provinces. Using a
retrospective analysis, we compared the proportion of forest types used for logging
during this period with the availability of forest types. We found that historic patterns of




logging were biased systematically toward the most productive sites, and that this bias
occurred at multiple ecological scales. Historic logging occurred disproportionately on
large-tree stands, within large blocks of contiguous forest, on karst forests, and within the
North Prince of Wales biogeographic province. While logging has occurred on only 12%
of productive forest lands region-wide, this low percentage obscures the fact that some
forest types have been severely diminished. In particular, we conservatively estimate that
29% of all large-tree stands, 44% of all low-elevation karst forests, and >90% of the
original distribution of high-volume, contiguous forests at a landscape-scale (>1 sg. mile)
on North Prince of Wales Island have already been logged. While thisis not surprising,
the implications of this for maintaining forest diversity as well as a sustainable supply of
high-quality timber for local industry have not been well understood.

An evaluation of canopy gapsin restoring wildlife habitat in second growth forests
of Southeastern Alaska. A cooperative project between TNC and the Tongass National
Forest, Thorne Bay and Craig Ranger Districts. Paul Alaback

We report on our initia findings from atwo year study on a 20-year remeasurement of canopy
gap treatments in second growth forests on Prince of Wales Island in Southeastern Alaska.
Seventy-six gaps were selected for sampling representing a broad geographic and ecol ogical
range of stand conditions throughout the region. Our analysis of these plots suggest that canopy
gaps represent one of the most effective techniques for long-term improvement of habitat for deer
and associated wildlife speciesin second growth forests on Prince of Wales. Our data shows
statistically significant increases in species diversity, understory cover, forb biomass, and shrub
annual growth for gap plots as compared to either thinned or unthinned controls (P < 0.01).
Canopy gap treatments create habitats that are on the average 4 times the deer carrying capacity
of our thinned second growth stands in the summer or over 8 times the carrying capacity of
thinned sitesin the winter. Within a gap there is as much summertime blueberry (Vaccinium)
biomass asin typical old growth forests. A simple model was constructed for estimating the
overall effect of canopy gaps on deer habitat at the stand level and also to provide managers with
atool to allow examining tradeoffs between gap size, density and deer habitat for closed-canopy
second growth stands. From this model we estimate as much as a four-fold increasein deer
carrying capacity for winter habitats when up to 50% of a given stand has gap habitat. More
typically gap treatments have created 5-10% gap habitat in clearcut units which should result in
as much as a 50% increase in winter deer carrying capacity. It appears likely that these gaps will
persist well into the future of these stands, since there was no significant increase in tree saplings
following gap treatment, and there was no detectable influence of gap size on vegetation
response. It will be highly desirable to continue monitoring canopy gap treatments to determine
the overall longevities of these gaps, to determine the functional upper limit of gap size, and to
determine the best ways to incorporate these treatments into overall stand and landscape
management in the region.

THE WILDERNESS SOCIETY

Economics of Transitioning Tongass National Forest M anagement.
(Dr. Evan Hjerpe)




The Tongass National Forest has along history of timber extraction, all of which has required
substantial public investments. The high economic and ecological costs of the Tongass timber
sale program, along with its greatly diminished role in regional employment and output, have led
the mgjority of forest stakeholders to encourage a management transition out of old growth
harvests into second growth harvests. While existing second growth stands are a couple of
decades away from optimal harvest age, there are vast acres of second growth currently in need of
restorative and silvicultural treatments and ample riparian restoration opportunities. These
treatments offer a means of dramatically improving forest health and setting the stage for future
second growth production, while providing byproduct utilization potential and *in-the-woods
employment. This project will analyze the regional economic impacts of reallocating the public
investments appropriated for the old growth timber sale program towards the restoration and
stewardship of second growth. In addition to regional economic impact analysis, an assessment
of changes in ecosystem services represented by a management transition will also be
investigated.

U.S. FISH & WILDLIFE SERVICE
Contact: Bill Hanson, Juneau Fish & Wildlife Field Office, 907-780-1170
bill hanson@fws.gov

Demographic Studies of Kittlitz’s Murrelet (Brachyramphus brevirostris) in Icy Bay, Alaska

TheKittlitz sMurrelet is endemic to coastal Alaska and eastern Russia. The current global
population estimate is less than 20,000 birds, which is smaller than the world estimates of
Spectacled and Steller’ s Eiders, and is similar to Polar Bear. The USFWS has designated it as
one of the two Candidate Speciesfor possible listing under the Endangered Species Actin
Alaska. Roughly 90% of the global population occurs in Alaska where declines of up to 18% per
year have been documented. With roughly 50% of the Alaska population of Kittlitz’'s Murrelets
occurring in southeast Alaska from Icy Bay to Tracy Arm, this speciesis amajor focus of our
conservation efforts.

Studies continuing in 2010 include:
- Fourth year of a 5-year study of the demography (abundance, reproduction, survival, and

movements) of Kittlitz&Murreletsin Icy Bay
Collaboration with the Oregon State University to describe diet composition and
reproductive energetics of Kittlitz& Murrelets in Southeast Alaska
Comparison of population size and trend of Kittlitz&and Marbled Murreletsin Icy Bay
with other populations
Collaboration with USGS to determine post-breeding locations and movements of
Kittlitz&Murrelets using satellite transmitters
Collaboration with USFWS-Migratory Bird Management Division and ADFG to study
bald eagle and peregrine falcon ecology in Icy Bay with an emphasis on their interactions
with Kittlitz’ s and Marbled Murrelets
Comparison of transmitter attachment techniques for Kittlitz’'s Murrelets (thisis one of
the smallest bird species to which transmitters have been attached)

U.S.FISH & WILDLIFE SERVICE
Contact: Ledie Slater, Alaska Maritime National Wildlife Refuge 907-226-4607
email ledie dater @fws.gov; website http://alaskamaritime.fws.gov




The Alaska Maritime National Wildlife Refuge extends from Southeast Alaskato the Arctic
Ocean, including Forrester Island, St. Lazaria Island, and the Hazy Islands in Southeast Alaska.

I nvasive Species Monitoring

Green crab monitoring - to detect absence/presence as it expands its distribution (has
implications in shellfish management).

Monitoring for other invertebrates and plants - for example, Noctua pronuba was first
documented in Alaskafrom efforts at St. Lazaria. It isamoth that negatively affects
some agricultural productsin other parts of the country. Continued work allows for an
early warning system.

Neotropical Migrant Study

This study is part of a national-wide effort to detect changes in songbird numbers, distribution,
breeding efforts, and habitat use; discrete areas of nesting habitat are mapped to eval uate change
over time.

STAMP (Seabird Tissue Archival and Monitoring Program)

Conducted in conjunction with the National Institute of Standards & Technology, this project has
a 100-year lifespan. Theintent isto collect & archive tissue samples to track contaminant
changes over time. Sampling occurs across Alaska and includes species harvested for subsistence
use. Anayses have aready shown spatial differencesin types and concentrations of a wide range
of contaminants.

Seabird monitoring provides a mechanism to evaluate changes in the marine environment by
using seabirds (top-level predators) asindicators. As an example, one component eval uates chick
growth asit relates to diet changes over time. Prey brought to chicksis areflection of its
availability, abundance, distribution, and species composition.

Population structuring and disper sal patterns of L each@ storm-petres, a highly pelagic
seabird. Collaborative work with Ph. D. candidate (University of Plymouth, U.K.)

US Forest Service, Tongass National Forest

Tongass Wide Young Growth Study (TWYGYS)

Existing research isinconclusive regarding the value of thinning for increasing understory plant
biomass, but some results indicate that understory plants may benefit from pruning, commercial
thinning later in stand development, and from the inclusion of hardwoods such asred ader in the
stand. Following these leads, in 2001 the Tongass National Forest, in cooperation with the
Pacific Northwest Research Station, began establishing a large-scal e test of young-growth
management options: the Tongass-Wide Y oung-Growth Studies (TWY GS). The studies are
designed to evaluate the potential benefits of treating pre-commercial standsto increase wood
production and wildlife habitat.




The purpose of TWY GSisto determine how to better manage young-growth forests to meet
multiple objectives. The primary research objectives are to assess the response of understory
plants (herbs and shrubs) and overstory treesto severa silvicultural treatments, including altering
stand composition by artificially regenerating red alder, pruning, and thinning by conventional
methods and by girdling. This study isintended to last a minimum of 30 yearsin order to
adequately assess long-term responses to silvicultural treatments.

At present, TWY GSincludes four adaptive-management experiments:

1. A test of mixed hardwood/conifer stands, created by planting red alder at low and high
densitiesin 0 to 5 year-old stands.

2. A test of moderate and heavy pre-commercial thinning of 15 to 25 year-old stands,

3. A test of moderate and heavy pre-commercial thinning combined with two pruning
treatments, in 25 to 35 year-old stands;

4. A test comparing girdling and conventional thinning, with and without slash treatment, in
stands over 35 years-old.

Island Surveysto Locate Endemic Species (ISLES)

ISLES (Island Surveys to Locate Endemic Species) focuses on evaluating the specific status of
purported endemics of the Tongass Nationa Forest, Southeast Alaska. Already a number of
previoudy recognized “unique’ or endemic forms have been found to have much wider
distributions, while others are restricted. Thisinformation is essential to prioritizing limited
resources related to inventory and monitoring efforts for endemics.

ISLESisa partnership of the Museum of Southwestern Biology (M SB) at the University of New
Mexico (UNM), and the Tongass National Forest and other Alaska agencies. It involves three
primary efforts: 1) a continuation of the inventory of Southeast Alaska small mammals started in
1991, 2) an archival interagency network to procure and archive for future study samples of game
and other non-small mammal species of the Tongass and 3), an educational component that
includes the development of an ISLES website.

The North American Breeding Bird Survey (BBS)

BBSisalong-term, large-scale, international avian monitoring program initiated in 1966 to track
the status and trends of North American bird populations. The USGS Patuxent Wildlife Research
Center and the Canadian Wildlife Service jointly coordinate the BBS program. Each year during
the height of the avian breeding season, June for most of the U.S. and Canada, participants skilled
in avian identification collect bird population data along roadside survey routes. Each survey
route is 24.5 miles long with stops at 0.5-mile intervals. At each stop, a 3-minute point count is
conducted. During the count, every bird seen within a 0.25-mile radius or heard is recorded.
Surveys start one-half hour before loca sunrise and take about 5 hours to complete. Over 4100
survey routes are located across the continental U.S. and Canada. The Tongass contributes to
collection of data on up to 11 routesin SE Alaska. Once analyzed, BBS data provide an index of
population abundance that can be used to estimate population trends and rel ative abundances at
various geographic scales.

Alaska Landbird Monitoring Survey (ALMYS)

Alaska provides breeding habitats for 135 species of land birds, half of which breed
predominantly north of the U.S.-Canada border. Boreal Partnersin Flight thus developed the




Alaska Land bird Monitoring Survey (ALMS) to monitor breeding populations of land birdsin
roadless areasin Alaska and complement data collected from the roadside nationa Breeding Bird
Survey (BBS). The primary objectives of ALMS are to (1) monitor long-term population trends,
(2) determine abundance by habitat; and (3) model distribution across Alaska. ALMSisa
collaborative program whereby agencies participate by conducting standardized surveys of
breeding birds and their habitats on their resource lands and contributing the data to the U.S.
Geologica Survey®Alaska Science Center for storage and analysis. ALM S and its pilot program
have recorded >100,000 observations of birds across approximately 400 sitesin Alaska. The
Tongassis an active partner with the ALM S program and funds a significant portion of the effort
in SE Alaska.

Small mammal responsesto Tongass second-growth thinning

Availability of small mammal can greatly impact populations of forest indicator and endemic
speciesin the Tongass National Forest (TNF), including northern goshawks, American martens,
and ermine. The responses of several species of small mammals to forest succession following
timber harvest in other parts of the Pacific Northwest change temporally, with initial increasein
abundance in early seral stages followed by declines as the canopy closes in young-growth
stands. In comparison, relatively little is known about the dynamics of small mammal
populations on the Tongass and even less is known about their responses to successional forest
development of harvested stands.

The Tongass-Wide Y oung-Growth Studies (TWY GS) were designed to eval uate the response of
both understory and overstory plants to different pre-commercial thinning practices. This project
will use established TWY GS study treatments on Prince of Wales Island to assess the effects of
different pre-commercial thinning practices on small mammals. This project will address the
following questions:. 1.) Is productivity of understory plant species that compose the diet of small
mammals higher in heavily thinned stands compared with those exposed to moderate thinning or
moderate thinning with pruning? 2.) Concurrent with increases in understory productivity, does
the availability of other small mammal foods (such as invertebrates and fungi) increase,
especially in the heavily thinned stands? 3.) Does the increase in productivity of understory plants
result in increased small mammal densities, with levels approaching that of adjacent old growth
habitats in heavily thinned stands? Answers to these questions will help verify the usefulness of
TWY GS for monitoring small mammals, which are the prey base for several MIS species. This
project is a partnership between the Tongass and the University of Wyoming.

USGEOLOGICAL SURVEY, BIOLOGICAL SERVICESDIVISION

Title: Molting ecology of surf and white-winged scotersin Southeast Alaska
USGS Project Leader: Jerry Hupp, Alaska Science Center
Collaborators. Daniel Esler and Rian Dickson, Simon Faser University

Up to 600 scoters each year will be captured during the flightless period in August and September
using floating, unweighted gillnets to band, assess sex, age, and molting chronology and measure
body mass. Up to 55 birdswill also be marked with VHF radio transmitters to study local
movements, foraging behavior, habitat use, diet and survival.

Title: Population ecology and wintering ecology of surf scotersin Southeast Alaska
USGS Project Leader: David Ward

#



Collaborators. Dan Eder and Corey van Stratt, Simon Fraser University

The purpose of this study isto assess annual variation in foraging behavior, diet, survival and
movements of wintering surf scotersin Southeast Alaska. Surf scoters will be captured in
floating mist nets and instrumented with surgically implanted satellite transmitters (n=10) and
VHF transmitters (prong and glue attachment; n=60.

Title: Coastal ecosystem responsesto influencesfrom land and sea
USGS Project Leader: James Bodkin
Collaborators. Numerous USGS and non-USGS collaborators

This new project focuses on six sea otter populations stretching from Californiato the Alaska
Peninsula, including Southeast Alaska, and seeks to understand both terrestrial and offshore
marine processes and inputs that affect coastal processes, nearshore productivity, aswell as
population status and health indices of individual seaotter populations. Thisisan
interdisciplinary study that involves sea otter ecology, remote sensing, gene expression and other
tools (e.g. fish otaliths as a measure of nearshore productivity).

UNIVERSITY OF ALASKA FAIRBANKS, School of Fisheriesand Ocean Science's
Sample of Southeast Alaska Projects, February 2010

Alaska Sea Grant guided international fisheriestreaties

Gary Freitag, Ketchikan Agent, Alaska Sea Grant Marine Advisory Program

At the request of the Alaska Trollers Association, Southeast Alaska Gillnetters Association, and
the Alaska Seiner Association, Alaska MAP participates in the Pacific Salmon Commission’s
Chinook Technical Committee. This committee devel ops the scientific documents that the
commission uses to allocate the salmon resources. Two major reports were produced during this
reporting period that provided the data necessary to develop the annual Chinook salmon
alocation for each country and fishery including the fisheries in the Tongass. The committee also
was responsible for funding projects to improve the commission’ s decision-making process. The
committee recommends funding projects totaling $1.6 to $1.8 million yearly on modeling,
escapement survey, observer and genetic studies. MAP also attends the post-season meetings and
annual meetings and provided data and analysis for the negotiations.

Cooperation with UAS Ketchikan on mariculture

Chuck Crapo, Seafood Processing Technology, Alaska Sea Grant Marine Advisory
Program and Fishery Industrial Technology Center

Through the Fisheries Industrial Technology Center, SFOS cooperates with the UAS Ketchikan
campus on their oyster industry projects. FITC provides technical support and specialized
equipment.

Cruise ship impacts seminar

Dr. Keith Criddle, Professor, Fisheries Division

The seminar featured speakers representing the cruise industry, critics of the cruise industry, local
tour operators, DEC officials, and scientists who have looked at issuesrelated to wildlife




disturbance, emissions, and the underwater soundscape. In addition to being video-conferenced
around the state, that course was a so made available as awebcast.

Dive fisheriestechnical assistance of Southeast Alaska

Gary Freitag, Ketchikan Agent, Alaska Sea Grant Marine Advisory Program

MAP facilitates meetings between the Southeast Alaska Regional Fishery Dive association and
other stakeholders. Representatives from Canada, Washington state, the Alaska Department of
Fish and Game, and individual divers attend the meetings. Subjects discussed include marketing
and market share competition for geoduck in the Pacific Northwest, proper handling, regulations,
and Paralytic Shellfish Poison issues. These meetings have opened dia og between competing
groups and help to foster agreements resulting in better market positioning and higher value of
the catch.

Dungeness crab research

Dr. Ginny L. Eckert, Associate Professor, Fisheries Division

Eckert and severa graduate students have been studying Dungeness crab recruitment in SE
Alaskasince 2000. Thisresearch identified that recruitment is very patchy and that
oceanographic processes are the cause hotspots for recruitment. These hotspots for recruitment in
turn are productive areas for crab fisheries. Larval dispersal likely connects many populations of
Dungeness crab throughout Southeast Alaska.

Enhancement of habitat in Lynn Canal

Dr. Ginny L. Eckert, Associate Professor, Fisheries Division

MS student Daniel Okamoto, Dr. Mike Stekoll (UAS) and Dr. Eckert designed two artificial reefs
to serve as partial mitigation for potential nearshore and subtidal habitat 1oss from future Juneau
Access Project road construction along Lynn Canal. Nearby natural reefs serve as controls and
are surveyed along with the constructed artificial reefs to measure fish and invertebrate use, and
colonization of the bare rock by algae. We anticipate that a highly productive reef community
will develop, similar to that on adjacent natural reefs.

Fisheries biology and marine sciences graduate programs

Through the Fisheries Division headquartered at Lena L oop

The Lena Point building houses 23 faculty/staff and about 60 graduate students. Graduates of the
Master’ s and Doctorate programs fill many of the positions with state and federal government
agencies responsible for fisheries management in Southeast and throughout Alaska. Coursework
is delivered throughout the state viatwo-way video connections. That coursework addresses
ecological, biologica, socia, and economics aspects of the marine environment in Southeast and
throughout Alaska.

Gulf of Alaska Integrated Ecosystems Resear ch Program

Dr. Shannon Atkinson and Franz M ueter, Professors, Fisheries Division

Shannon Atkinson and Franz Mueter are Co-Pls with Jamal Moss and Kalei Shotwell from the
Auke Bay Lab (AFSC) on a project to study recruitment dynamics of severa groundfish species,
including Pacific Ocean perch and sablefish, and its impacts on higher trophic levelsincluding
seabirds and sealions. The project is a comparative analysis between the Eastern and




Central/Western Gulf of Alaska and includes oceanographic sampling, laboratory studies, and
modeling. Field work will beginin 2011.

| FQ halibut/sablefish crew, community & fuel impacts survey

Dr. Keith Criddle, Professor, Fisheries Division, and Glenn Haight, Marine Advisory
Program

Through graduate student work, conducting a statewide survey of IFQ holdersto determine
impacts of the IFQ fishery on crew and communities. The survey seeks guidance on changing
behavior from fuel prices and attitude for further investment into the IFQ fishery.

I mpacts of sea otterson commer cial fisheries

Dr. Ginny L. Eckert, Associate Professor, Fisheries Division

Sunny Rice, Petersburg Agent, Alaska Sea Grant Marine Advisory Program

A collaborative project between Eckert, MAP agents, and a Fisheries PhD student will examine
the impact of sea otters on shellfish fisheriesin Southeast Alaska. Sea otter distribution will be
studied to identify overlap with commercial fisheries as well as the expansion of sea ottersinto
areas now not currently impacted by this marine mammal. This research will helpin the
identifying the impact to the commercial and subsi stence shellfish resources of SE Alaska by this
marine mammal.

Intertidal geoduck aquaculture pilot study on Annette Island
Ray RalL onde, Aquaculture Specialist, Alaska Sea Grant Marine Advisory Program
Thisprojectisinits 5" year. Project result availablein PowerPoint formatted slide show.

I nvasive species resear ch and monitoring

Gary Freitag, Ketchikan Agent, Alaska Sea Grant Marine Advisory Program

MAP participates in monitoring programs for invasive species sponsored by the Alaska
Department of Fish and Game, the Smithsonian Environmental Research Center, and the NOAA
Office of Protected Resources. MAP currently monitors for European Green Crab and invasive
tunicates and bryozoans. So far monitoring has not document the presence of European green
crabs to Southeast Alaska. It did, however, document the presence of Botrylloides (Japan origin, a
type invasive tunicate, which can be a serious threat to shellfish). One colony was recovered on
oystersin atest at a shelfish farm at Metlakatla. This knowledge isimportant for the emerging
Alaskan shellfish industry and will help in devel oping procedures to reduce the risk to cultured
Species.

King crab research

Dr. Ginny L. Eckert, Associate Professor, Fisheries Division

King crab populations in Southeast Alaska are depressed. Asaresult, many sport and
commercial fisheries are closed. Eckert and several graduate students are examining processesin
thefirst several years of the king crab lifeto determineif this early life stage may be a bottleneck
and prevent population recovery. Experiments have examined habitat selection, predation, and
distribution and abundance of very small juvenile crabs.




Marine mammal research

Unalaska, Kodiak, Nome, Cordova, Petersburg, and K etchikan agents, Alaska Sea Grant
Marine Advisory Program

MAP agents provide support to the NOAA marine mammal stranded network by helping with
fishing gear disentanglement and necropsy’ s to identify cause of death and sample collection used
to identify potentia disease and toxic chemicals that can be derived from harmful algal blooms
(red tides).

Marine mammal resear ch

Sunny Rice, Petersburg Agent, Alaska Sea Grant Marine Advisory Program

MAP agent, in collaboration with local marine mammal and fishing vessel owners groups,
coordinated outreach and research to prevent whale entanglements in net fishing gear.

Monitoring study for domoic acid in shellfish

Ray RalL onde, Aquaculture Specialist, Alaska Sea Grant Marine Advisory Program
This North Pacific Research Board funded project is a one year study to be completed in April
2010. Study sitesin southeast Alaska are Chester Bay, Annette Island; Tokeen Bay, Sea Otter
Sound, and Sitka South, Baranof dland.

North Pacific Fisheries M anagement Council advisory service

Faculty Public Service

SFOS faculty are engaged in public service activities that affect the management of fisheries
Southeast Alaska and throughout the state: four of the faculty are science advisorsto the NPFMC,
one works on the rural communities outreach committee, two others serve on biological review
teams and endangered species recovery teams that advise the NPFMC.

OceansAlaska Marine Science and Mariculture Center

Gary Freitag, Ketchikan Agent, Alaska Sea Grant Marine Advisory Program

MAP and other UA programs are helping to diversify the local and regional economy hit hard by
the loss of timber jobs. MAP is actively hel ping OceansAlaska by participating on the board of
directors and devel oping shellfish mariculture research, education and testing. Examplesinclude
the devel opment of more efficient shell fish farm techniques, intertidal geoduck techniques,
testing of new techniques to avoid problems associated with harmful algal blooms, and handling
techniques to improve market potential.

Pelican strategic planning

Glenn Haight, Fisheries Business Specialist, Alaska Sea Grant Marine Advisory Program

In partnership with Quentin Fong and Sunny Rice, of the Marine Advisory Program, MAP agents
are working with community members on devel oping a revised community strategic plan to help
guide the community through the next decade.

Pink salmon survival and return analysis

Dr. AJ Gharrett and Dr. Bill Smoker, Fisheries Division

Evaluate the effect on survival and return timing of hybridization between early- and late run-
pink sailmon in Auke Creek. All facets of analysis are under way. No reportabl e results yet.




Potential clam growout project for Southeast Alaska

Ray RalL onde, Aquaculture Specialist, Alaska Sea Grant Marine Advisory Program
Planting of clam occurred in the summer of 2009 at the farm of Eric Wyatt, Sea Otter Sound
POW

Sample of Fisheries Division graduate student research

Dr. Keith Criddle, Professor, Fisheries Division

Graduate students with the Fisheries Division conduct a number of research projects in Southeast
Alaska. A sample of these student projects under the guidance of Dr. Criddle include Pacific
dleeper shark behavior, aretrospective analysis of 1FQ fisheries, decadal-scale variability in
salmon abundance, climate effects on salmon growth and survival, community identity and loca
knowledge in Southeast Alaska® marine social-ecological system, and population dynamicsin
Southeast Alaska pink salmon stocks.

Sea cucumber research

Gary Freitag, Ketchikan Agent, Alaska Sea Grant Marine Advisory Program

MAP and other University programs are cooperating with SARDFA in research to identify
maturity characteristics of spawning sea cucumbers to increase survival of eggs that will be used
for enhancement of the sea cucumber populations in southeast Alaska

Sea urchin fishery in SE Alaska

Dr. Quentin Fong, Seafood M arketing Specialist, Alaska Sea Grant Marine Advisory
Program and Fishery Industrial Technology Center

With support from SARDFA, Alaska Sea Grant and Oceans Alaska, Tomi Marsh, Chuck Crapo,
and Dr. Fong were in Japan last April to seeif any Japanese importers would be interested in a
shelf-stable Alaskan sea urchin product. Interest was expressed. Work is planned for thefall to
produce the frozen prototype product for market testing.

Shellfish farm site water monitoring

Ray RalL onde, Aquaculture Specialist, Alaska Sea Grant Marine Advisory Program

Real time water temperature monitoring at four southeast Alaska site, and water temperature
monitoring at 8 farm sites. Intention isto monitoring water temperature as required by the ADEC
seafood safety program to prevent illness caused by Vibrio parahaemolyticus.

Shellfish mariculture education program

Ray RalL onde, Aquaculture Specialist, Alaska Sea Grant Marine Advisory Program
Development of a mariculture education program from the Southeast Alaska Shellfish
Mariculture Consortium.

Support for UAS Fisheries Technology Program

Gary Freitag, Ketchikan Agent, Alaska Sea Grant Marine Advisory Program

The University of Alaska Southeast devel oped the Fisheries Technology Program to increase the
number of experienced fishery technicians and scientists with local knowledge to work in Alaska.




As part of this program, Alaska MAP teaches two courses—Introduction to Oceanography and
Fisheries of Southeast Alaska. Both courses are offered online and have resulted in students
acquiring jobs with State, Federal and private nonprofit organizations conducting research and
program support in SE Alaska.

Sitka sound herring assessment model

Dr. Terrance J. Quinn |1, Professor, Fisheries Division

With student Pete Hulson, improving ADF& G® herring assessment model (used to set annual
quotas) in Sitka Sound and comparing population trends to PWS. Project isin collaboration with
Sherri Dressel at ADF& G. Future plans may include looking at a comprehensive assessment
model containing al significant SE herring stocks.

Sperm whale depredation on sablefish

Dr. Franz Mueter, Professor, Fisheries Division

One of our MESAS students, co-advised by Courtney Carothers and Franz Mueter, and in
cooperation with Chris Lunsford at the Auke Bay Lab (AFSC), will be reviewing impacts of
sperm whale and killer whal e depredation on sabl efish fisheries and on the NMFS sabl efish
survey throughout the state, including Southeast Alaska.

Tanner crab research

Dr. Ginny L. Eckert, Associate Professor, Fisheries Division

Joel Webb, aPhD Fisheries student working with Dr. Eckert, is examining the impact of
commercial fishing on Tanner crab reproduction in SE Alaska. Preliminary results indicate that
mal e reproductive potential may be stressed in areas with high harvest pressure.

Testing alternative oyster growout methods in Southeastern Alaska

Ray RalL onde, Aquaculture Specialist, Alaska Sea Grant Marine Advisory Program
Oyster planting occurred in the spring of 2009 at four sites. Initial growth and survival datawas
measure in the fall of 2009; additional datawill be collected in the spring and fall of 2010.

Whale and herring population dynamics

Dr. Terrance J. Quinn |1, Professor, Fisheries Division

With student Joe Liddle, looking at whale and herring population dynamics near Sitkain
collaboration with Dr. Jan Straley at UAS. The first project developed a method for doing mark-
recapture analyses when sample sizes and/or population abundances are low. The second study
will look at associations of humpback whales and herring.

Wild and cultured sockeye inter breeding

Dr. AJ Gharrett and Dr. Bill Smoker, Professors, Fisheries Division

Use genetic markers to evaluate the extent to which cultured sockeye interbreed with wild fish in
the Auke Lake system. We are assembling baseline data on the wild fish. There have been no
releases of cultured sockeye yet.
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Sanjay Pyare, Assistant Professor of GIS and Landscape Ecology (spyare@uas.al aska.edu)

Tongass Old Growth Reserve Assessment

Objectives are to conduct Gl S-based modeling and analysis of biological connectivity (dispersal)
among recent and current old-growth reserve plans devel oped for the Tongass National Forest,
and provide a prioritization for future monitoring, restoration, and mitigation. Collaborators:
U.S.F.W.S., PNW Research Station

Alaska Gap Analysis

Objectives are to develop spatially explicit GIS models of the current and future climate-based
distribution of >100 terrestrial vertebrate species statewide (approx. 40% of which occur in
Southeast Alaska), and to eval uate conservation gaps to represent species over the long term.
Collaboratorsinclude UAA, UAF, and USGS.

Regional Amphibian Monitoring & Conservation planning in Southeast Alaska

Objectives are to establish a baseline for long-term monitoring of amphibians, particularly boreal
toads, through coordination of large-scale inventories of breeding site occupancy and quantitative
assessment of distribution data; conduct assays for the presence of chytridiomycosis among
native amphibian populations; and understand critical and basic biological aspects of amphibian
distribution, e.g dispersal, microhabitat affinity. Collaborators include ADFG and Tongass NF.

Landscape Genetics

In collaboration with UAS faculty David Tallmon, UAS Post Doctoral fellow, Jennifer Maoore,
and MS Student Tania Lewis, the objective is to evaluate the relationship between geographic and
genetic estimates of biological relatedness, using Alaska amphibians and brown bears as case
studies. This study provides a biogeographical basis to understand regional species
differentiation and thus guide future conservation planning.

Pal eo-Geographic Reconstruction of Southeast Alaska Landscapes

The objectives are to derive synthetic GIS models from geophysical, glacier mass balance, and
sea-level fluctuation data to reconstruct historical landmass distribution for understanding
phylogeographic patterns and identify patterns for species endemicity in Southeast Alaska.

Conservation of Aleutian Terns

| am collaborating with state, federal, and native agencies and UASUAF graduate student Nate
Catterson to evaluate tern population trends of this globally rare species on the Tongass National
Forest, understand potential causal patterns of potentia declines, including the role of coastal
ecosystem change, and collect information about migratory patterns through deployment of
tracking geolocators.

Current and Future Distribution of Brown Bearsin Glacier Bay

In collaboration with UAS/UAF graduate student Tania Lewis, the objective isto model current
and potential future brown bear distribution in relation to coastal ecosystem variables, human
activity, and climate change.

Southeast Alaska GI S Library




This multi-agency project establishes a comprehensive and publicly accessible geospatia data
portal for at the University of Alaska Southeast for teaching, training, outreach, and research
purposes. It aso providesabasisfor rectification of differencesin geographical datain use by
different agencies (e.g. streams). Collaborators: U.S.F.W.S, Tongass N.F., ADFG, Nature
Conservancy, and U.S.G.S.

AERIAL: Alpine Ecosystem Research Initiative of Alaska

This project jumpstarts a multi-agency collaborative to coordinate/stimul ate research in a poorly
understood but putatively rapidly changing terrestrial environment, the al pine-subal pine complex,
in Southeast Alaska. The 2 specific research projects | have begun to collect data on include:
historica patterns of tree-line migration and (sub) alpine forest productivity in relation to climate
records; and basic ground cover inventories for future remote-sensing based monitoring of
changes in apine environments

Humpback Whales and Potential for Cruise-Ship Strikes

The abjective isto evaluate the spatial distribution of whale occurrence in relation to cruise ship
distribution to provide the cruise ship industry and the conservation community with scientific
guidance on minimizing the potential for ship-whale collisionsin Southeast Alaska marine
waters. Collaborators; National Park Service, Holland America

Michael Stekoll, Professor of Biochemistry (m.stekoll @uaf.edu)

Artificial reefs as herring spawning habitat.

This project was designed to assess the value of artificial reefs as mitigation for fill in the
nearshorein SE Alaska. We constructed two artificial reefslocated about 33 miles north of
Juneau. Thereefsare composed of shot rock of from 1 to 3 feet in diameter. Each reef is
approximately 30 m alongshore by 10 m perpendicular to shore. Colonization of the reefs has
been monitored for two years using SCUBA divers. After two years the reefs host a healthy kelp
and understory algal population that is no different than mature kelp bedsin nearby areas. In
addition we have documented normal populations of invertebrates and fish on the reefs. The
success of the project was demonstrated this spring by the occurrence of a heavy herring spawn
deposited on the kelps at one of the reefs.

Cooperators. UAF-SFOS (Dr. Eckert), the Alaska Department of Transportation and Public
Facilities, and NOAA

Nitrogen poolsin nearshore red algae.

We investigated the seasonal variation of major nitrogen poolsin two red algal species: an
annual, Palmaria mollis, and a perennia, Constantinea spp., near Juneau, Alaska. Thalli were
analyzed for total nitrogen, protein, phycoerythrin, phycocyanin, and chlorophyll content. For
Palmaria mollis, the levels of protein and tota nitrogen tracked together over the growing season.
The highest levels of protein and tota nitrogen occurred in early spring (March — April). . The
protein to nitrogen ratio was found to be 3.92. Auke Bay Palmaria showed a pulse of high
nitrogen and protein levelsin early April 2005, whereas, Sunshine Cove showed comparatively
high levels from early February to late April. For Constantinea spp. the protein levels increased
from February to March and then leveled off at about 7% dry weight. But total nitrogen over the
same period decreased from 3.5 to 2.5 %. The protein to nitrogen ratio was quite variable over
this time period. Further analysis of the amino acid content may help to clarify the fate of
nitrogen in these algae.




Nereocystis luetkeana as fish habitat in SE Alaska

A multispecies approach was used to examine the role of the canopy forming kelp, Nereocystis
luetkeana, in structuring kelp communities near Juneau, Alaska. L arge-scale manipulations were
used to test direct and indirect effects of Nereocystis on faunal assemblages. Fish and invertebrate
abundances were quantified in relation to canopy (canopy, no canopy), depth (bottom, surface),
and season (summer, winter) using Standard Monitoring Units for Recruitment of Fish
(SMURFs), light traps, and visual surveys. Lacuna vincta directly utilized the canopy of
Nereocystis with greatest abundances at canopy sites during the summer. In contrast, adirect
negative effect of Nereocystis was observed for schooling Gadidae fishes; six times more fish
were observed at sites without canopy kelp. The abundance of juvenile benthic fishes was twice
as high at the bottom of sites containing Nereocystis as compared to no canopy sites, providing
strong evidence for an indirect effect of canopy presence on community structure. Other
invertebrate abundances. (i.e., amphipods, copepods) were greater within the bottom strata (sub-
canopy) of al sites, regardless of canopy or season.

Cooperators. UAF-SFOS, Alaska Sea Grant, NASA

Selection of preservatives for marine structural timbersin herring spawning areas

This research aimsto provide relevant information to the Alaska Department of Transportation
and Public Facilities (AKDOT & PF) and other DOTsto improve their selection of wood
structural materias in the marine environment, especially the selection of wood preserving
methods. The project will test the toxicity of marine structural materials to herring eggs under a
variety of conditions common in Alaskan marine waters, focusing on Southeast Alaska, and aso
compare the durability of creosote- versus ACZA-treated marine timbers under comparable
climatic and service conditions.

Cooperators. UAF (Dr. Robert Perkins, Engineering), Alaska University Transportation Center,
Alaska Department of Transportation

Cathy Connor, Professor of Geology (cathy.connor@uas.al aska.edu)

Mendenhall Glacier Retreat and the Expansion of Mendenhall Lake

Effects of glacier ice thinning and terminus retreat on sedimentation, changing |ake bathymetry,
water temperature, river discharge, and sedimentation in the Mendenhall Watershed.
Cooperators: UAS (Dr. Eran Hood, Dr. Sonia Nagorski, Michael Hekkers, Dr. Andrew
Vermilya), UAF (Dr. Roman Motyka) and USFS (Ron Marvin and Laurie Craig- Mendenhal |
Glacier Visitor Center), and USGS Water Resources Division (Randy Host and Ed Neal)

Juneau | cefield Glaciers Monitoring

Annual Glacier Mass Balance, Surface Ice Velocity, and glacial 1ake outburst flooding
frequencies for the Lemon Creek, Taku, Demorest, and Llewelynn Glaciers of the Juneau Icefield
System.

Cooperators. UAS (Michael Hekkers, Dr. Matthew Heavner, Dr Eran Hood), the Foundation for
Glacier and Environmental Research (Dr. Jay Fleisher, Toby Dittrich, Scott McGee), UAF (Dr
Roman Motyka, Dr. Martin Truffer, Dr. Regine Hock, and Dr. Christopher Larsen) and Portland
Sate University (Dr. Andrew Fountain)

Glacier Bay Human and Neoglacial History (5,000 to 250 years ago)
Lower Glacier Bay wasfilled with alarge outwash plain between 2500 and 250 years ago.




Tlingit ethnohistory coupled with geological evidence from the Beadslee Islands and southern
bay shorelines record a very different landscape than that see in the bay today.

Cooperators. UAS (Dr Daniel Monteith) U.S. National Park Service (Wayne Howell), Icy Strait
Environmental (Greg Streveler), HUNA Elders and the Hoonah Indian Association

Juneau Paleoshorelines, | sostatic and Tectonic Uplift, and Human History

Ongoing studies of uplifted fjord and marine sediments (the Gastineau Formation) following
deglaciation both after the Last Glacial Maximum (20,000 years ago) and the Little Ice Age (250
years ago) have changed the relative position of sealevel by as much as 1,000 feet in the Juneau
Area. Models for location of archeological sites are dependent upon accurate knowledge of the
elevations of these ancient beach fringe habitats rel ative to modern sealevel.

Cooperators. UAS (Dr. Daniel Monteith), USFS Pacific Northwest Forestry Lab (Dr. Paul
Hennon and David D’ Amore), USFS Thorne Bay (James Baichtal, Risa Carlson), Discovery
Southeast (Richard Carstensen), and UAF (Dr. Roman Motyka, Dr. Christopher Larsen, Julie
Elliot)

Eran Hood, Associate Professor of Environmental Science (eran.hood@uas.al aska.edu)

Terrestrial-Aquatic linksin the carbon cycle of coastal temperate forest watersheds

Runoff from soilsin coasta temperate rainforests, particularly wetlands, can contribute abundant
organic carbon and nitrogen to streams and estuaries. We are working to understand how these
inputs of organic materia influence productivity in aquatic ecosystems. Our initial findings
indicate that watersheds in the Tongass have some of the highest dissolved organic carbon export
rates on earth. We are currently working to quantify organic carbon export from the Tongass and
also to evaluate itsrole in the overall carbon budget of the forest. (Collaboration with Rick
Edwards and Dave D’ Amore, Juneau Forestry Science Lab; and Jason Fellman, University of
Western Australia)

Impact of glacier recession on aquatic ecosystems and riverine material fluxesto marine
ecosystems.

More than 90% of the glaciersin southeastern Alaska are thinning and retreating, some at very
rapid rates. This changein glacier areais altering the hydrology, aquatic habitat, and
biogeochemistry of glacial watersheds along the coast. Our research isaimed at quantifying these
changes and also devel oping our understanding of how the loss of glacier ice will affect the
delivery of freshwater and nutrients to downstream marine ecosystems. (Collaboration with Rick
Edwards and Dave D’ Amore, Juneau Forestry Science Lab; Durelle Scott, Virginia Tech; Andy
Vermilyea, UAS Postdoc).

Characterizing organic matter from glacial ecosystems.

Glaciers are unique in terms of terrestrial ecosystems because they are microbially based and do
not contain higher plants. Our recent research has shown that organic carbon in river runoff from
glacier ecosystemsis ancient in terms of its 14C age however this carbon is highly bioavailable to
freshwater and marine microbes, and thus may play arolein the productivity of aquatic
ecosystems. We are investigating the source of glacial organic carbon and trying to understand
more broadly the role of glaciersin the land-ocean carbon cycle. (Collaboration with Rob
Spencer, UC Davis; Peter Raymond, Y ae University; George Aiken, USGS; and Aron Stubbins,
Old Dominion University).

Role of salmon derived nutrientsin aquatic and riparian ecosystems.




Spawning salmon represent an important subsidy to streams and forestsin the Tongass. Our
research has quantified inputs of carbon, nitrogen and phosphorusto Tongass streams and
riparian soilsin an effort to understand how these subsidies compare to background nutrient
stocks and inputs in temperate rainforest watersheds. One important advance has been the ability
to fingerprint salmon-derived organic matter in aguatic ecosystems using fluorescence
spectroscopy. (Collaboration with Rick Edwards and Dave D’ Amore, Juneau Forestry Science
Lab; and Jason Fellman, University of Western Australia).

Future changesin freshwater runoff from glaciers along the Gulf of Alaska

The freshwater influx to the Gulf of Alaska (GOA) is strongly influenced by glacier runoff as
roughly one fifth of its drainage basin is covered by glacier ice. Glaciers draining to the GOA are
highly sensitive to climate warming and mass | oss rates are expected to increase. We hypothesize
that runoff from glacierswill initially increase by more than 50% as wastage accelerates, but then
will reach aturning point upon which runoff will decrease as the glaciers shrink and partly
disappear. Hence, the changes in the hydrological cycles due to glacier wastage are substantially
larger than expected changesin any other component of the water budget in thisregion. The
purpose of our proposed research is to quantify these changes using state-of-the-art model
approaches. We will use aglacier runoff model to simulate the current magnitude and timing of
runoff from glaciers that drain to the Gulf of Alaska and project how glacial runoff along the Gulf
of Alaskawill change by 2100 in response to future climate scenarios in Alaska downscaled by a
high resolution regional climate model. We will further assess potentia changes to the
biogeochemical fluxes into freshwater and marine ecosystems associated with the projected
changesin glacier runoff. (Collaboration with Regine Hock, UAF, and Jing Zhang, UAF).

Sonia Nagorski, Research Assistant Professor of Environmenta Science
(sonia.nagorski @uas.al aska.edu)

Mercury pollution in watersheds in southeast Alaska

Although there are no significant sources of Hg pollution within Alaska, the limited available
evidence indicates that Hg may be a serious and growing concern, particularly for fish-eating
birds and mammal s in the southeastern part of the state. Alaskais downwind of the world's
largest atmospheric sources of Hg-- massive coal burning industriesin Asia (primarily China)
that are expected to double global emissions by 2050. In addition, salmon and birds can act as
powerful biovectors of Hg; accumulating it in oceans and other distant source areas and
depositing it in watersheds as they pass through to spawn or migrate. In order to understand how
imported Hg is being processed in southeastern Alaskan watersheds, we are studying mercury
concentrations in streamwater, sediment, invertebrates, and resident fish in watershedsin Glacier
Bay and along the Juneau Road system. We hypothesize that watersheds differ in their sensitivity
to mercury due to their differencesin their dominant landscape types. Previous research shows
that wetland-rich landscapes more effectively transform deposited inorganic mercury intoits far
more toxic—and bioavailable—form, methylmercury. In contrast, we expect that glacially-
dominated watersheds that lack wetlands will predominantly have mercury in its elemental (and
non-bioavailable form). Comparing different watershed types will allow usto make an
assessment of the mercury occurrence and sensitivity in Tongass watersheds and to eval uate how
dominant landcover types in the Tongass differ in their ability to capture, store, and release Hg
into their freshwater, adjacent terrestrial, and downstream marine ecosystems. (Collaboration
with Eran Hood, UAS, USGS Alaska Science Center, Glacier Bay National Park and Preserve).

David Tallmon, Associate Professor of Biology, david.tallmon@uas.al aska.edu




Stock Structure of Alaska Blue and Red King Crab (D. Talmon, S. Vulstek, J. Stoutamore)
Proper fishery management requires knowledge of stock structure. We are using molecular
genetic tools to determine the stock structure of red and blue king crab in southeast Alaska (and
beyond).

Phenotypic Plasticity in Coastrange Sculpin (D. Talmon, C. Bergstrom, T. Linderoth)

Whether organisms can adjust to habitats newly created by climate change is a pressing question
in northern latitudes. We have recently found that coastrange scul pin have aremarkable ability to
colonize newly deglaciated streams and to adjust their color to match the substrate, or background
color, of the streams they inhabit. We use coastrange sculpin as a model species to investigate
how organisms can't rapidly colonize and adapt to recently deglaciated streams in southeast
Alaska using mark-recapture field studies, molecular genetics, and controlled laboratory
experiments.

Spruce Grouse Population Genetics and Conservation Status (D. Tallmon and P. Barry)

We have analyzed spruce grouse tissue samples from several islandsin southeast Alaska and
mainland North America and found genetic evidence that spruce grouse on these islands are a
subspecies not found outside southeast Alaska. In addition, our limited sample sizes suggest
there is significant genetic divergence among spruce grouse popul ations on different southeast
Alaskaidands. We will continue to examine whether there is fine-scale genetic differentiation
among island populations and make management recommendations accordingly.

Adaptation of pink salmon to the effects of climate warming on run timing (D. Talmon and R.
Kovach)

The run timing of spawning pink salmon in Auke Cr. is becoming earlier and is correlated with
increased temperaturesin Auke Cr. At thistime it is unknown whether this change in run timing
is primarily due to a plastic adjustment of run timing or genetic adaptation across generations.
We are examining several circadian rhythm genes associated with run timing in other salmonids
for evidence of selection associated with climate change. The resultswill provide insight into the
molecular basis of how this economically, culturally, and recreationally important speciesis
changing its run timing in response to awarming climate.

Recolonization of formerly contaminated habitat by an intertidal snail. (D. Talmon)
We are using mark-recapture models to examine the demographic recol onization dynamics of the
file dogwinklein Auke Bay habitat contaminated by tributyltin in the 1960s-1980s.

Lisa Hoferkamp, Associate Professor of Chemistry

My research at UAS focuses on the transport, deposition and attenuation of pollutantsin high
latitude environments. Studiesin my laboratory include the detection and behavior of the class of
brominated flame retardants known as polybrominated diphenyl ethers (PBDES). These
compounds are likely candidates for inclusion on the United Nation'slist of persistent organic
pollutants due to their increasing occurrence at locations far from their production. We have
analyzed sediment and biota samples from two sites in southeastern Alaska for levels of PBDEs.
One siteisinfluenced by a nearby municipal landfill while the other is a site removed from urban
influence (a control site). Both sites provide samples with detectable levels of PBDES, with the
control site showing considerably lower levels. These data are assessed for amounts of different
PBDE congeners, i.e. different PBDEs with varying degrees of bromination, relative to sample
type (sediment vs biota) and location. Changesin the distribution of PBDE congeners from
sediment to biota indicate attenuation processes that are reductive and oxidative in nature.




Reductive attenuation occurs when bromine is removed as bromide from the diphenyl ether
skeleton and oxidative attenuation processes include substitution or addition of hydroxyl groups
to the diphenyl ether unit. Laboratory batches of sediment slurries as well as microsomal assays
are used to identify whether abiotic or biotic processes are responsible for the attenuation of
PBDEsin anatural environment. Thisinformation will facilitate ecological risk assessments of
thisincreasingly ubiquitous class of contaminants.



