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Meeting Summary

1.0 Introduction

The National Park Service (NPS) has established an Inventory & Monitoring (I&M)
program to provide high quality information to park managers on the current status of the
park natural resources and on long-term trends. National parks that are geographically
linked and have similar natural resource characteristics have been grouped into
monitoring networks. The Southeast Alaska Parks Network (SEAN) includes Glacier Bay
National Park and Preserve (GLBA), Klondike Gold Rush National Historical Park
(KLGO), and Sitka National Historical Park (SITK). SEAN is now developing the I&M
program for these parks.

On February 2-3, 2006, 18 scientists with expertise in Southeast Alaska’s marine
ecosystems gathered in Juneau to assist SEAN in identifying monitoring objectives,
questions, and vital signs to include in the 1&M program for the network’s marine
ecosystems.® In the I&M context, vital signs are defined as “a subset of physical,
chemical, and biological elements and processes of park ecosystems that are selected to
represent the overall health or condition of park resources, known or hypothesized effects
of stressors, or elements that have important human values".

Workshop participants also discussed and refined ecosystem models being developed for
the network. The workshop agenda (Appendix A), list of participants (Appendix B) and
annotated bibliography (Appendix C) are attached.

The desired outcomes for the marine workshop were:

1. Understand the national and SEAN 1&M program purpose, framework, process
and terms.

Discuss and refine conceptual marine ecosystem models.
Identify the important marine monitoring objectives and questions for SEAN.

Identify candidate marine vital signs to monitoring.

o M w D

Discuss specifics of what and how to monitor.

! SEAN hosted workshops focusing on the network’s freshwater ecosystems in February 2005 and on its
terrestrial ecosystems on January 31-February 1, 2006.
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2.0 NPS Inventory and Monitoring Program

The workshop began with an overview of the NPS 1&M Program and SEAN’s progress
in developing an 1&M program for the network. The three speakers for this session were:

e Sara Wesser, NPS, Alaska Regional Coordinator, Inventory and Monitoring
Alaska;

e Chiska Derr, NPS, SEAN Coordinator; and

e Susan Boudreau, NPS, Chief of Resources, Glacier Bay National Park and
Preserve.

This introductory session set the context for work to be accomplished during the meeting.
The Workshop Notebook distributed before the meeting included material to accompany
the presentations. The speakers’ PowerPoint presentations are available from the SEAN
coordinator.

The following figure shows the locations of the three national parks included in the
Southeast Alaska Network.

Southeast Alaska Network Context
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The purposes of the national 1&M Program are to:

e Inventory - provide a systematic set of baseline information about the condition
of park resources, and

e Monitor -_periodically determine status and trend in the condition of a subset of
park resources (e.g. “vital signs™) over time.

Monitoring efforts are intended to provide early warning of impending threat to resources
and ecosystems; identify and understand meaningful change in natural systems
characterized by complexity, variability and surprises; and assess the efficacy of park
management efforts. Through monitoring of vital signs parks will track a set of physical,
chemical, and biological elements and processes of park ecosystems that are selected to
represent the overall health or condition of park resources, known or hypothesized effects
of stressors, or elements that have important human values.

SEAN is following a three-phase planning process to prepare its I&M program. The
phases are:

e Phase I: Define monitoring goals and objectives; begin the process of identifying,
evaluating, and synthesizing existing data; develop draft conceptual ecosystem
models; hold vital signs scoping workshops; and determine preliminary
monitoring questions.

e Phase Il: Refine the conceptual ecosystem models and select “vital signs” that
will be monitored as indicators to detect change.

e Phase I1I: Determine the overall sample design for monitoring; develop protocols
for monitoring; and produce a data management plan for the network.

This marine monitoring workshop will help SEAN accomplish elements of both Phase |
and Phase II. The discussion and outcomes from the SEAN 1&M workshops will also
benefit other NPS efforts, including the inventory and monitoring chapter of the Glacier
Bay Integrated Science Plan (ISP), the Coastal Cluster Program, and existing park-
sponsored monitoring.

3.0 Marine Ecosystem Models

3.1 Panelist Presentations

This session focused on the newest additions to the suite of ecosystem models being
developed for SEAN. Greg Streveler and Dan Lawson described models that were
introduced in draft form at the Freshwater Scoping Workshop in February 2005. Since
that time, these models have been refined and extended to include the marine realm. Jim
Bodkin described a conceptual model developed for the Glacier Bay marine system
which could be used to organize our knowledge about marine species and resources and
to select candidates for monitoring programs.
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The panelists were:

e Chris L. Fastie, Middlebury College — Introduction and description of a few of the
general ecosystem models.

e Greg Streveler, Icy Strait Environmental Services — Origins of Southeast Alaska's
marine environments, with a focus on Glacier Bay

e Dan Lawson, Cold Regions Research and Engineering Laboratory — Glacial
influences on marine environments at SEAN parks.

e Jim Bodkin, USGS AK Science Center Biological Science Office — A Glacier Bay
conceptual marine ecosystem model.

Chris Fastie - Description of a few of the general models

Chris Fastie reviewed three of the conceptual models of Southeast Alaska’s ecosystems that
he and others have been developing for the last two years. The models assist with
ecosystem monitoring, because they facilitate scientific thinking about the environmental
drivers that make SEAN ecosystems the way they are now, and the environmental drivers
that are most likely to cause change in the ecosystems. The focus of the conceptual
modeling effort is now changing from one of describing how park ecosystems work, to
using the models to help choose vital signs to monitor and to defend those choices.

The SEAN holistic model (see figure below) includes the four categories of environmental
drivers considered to have the strongest influence on SEAN parks. These are climate,
geologic processes, oceanic processes, and human activity, each at a corner of the
diagram. Overlain on this diagram (in red) are the six broad categories of vital signs
from the NPS Inventory and Monitoring Program. All vital signs selected will be
assigned to one of these categories. This illustrates that all of the environmental drivers
considered to be important to SEAN parks, including physical processes, are candidates to
be vital signs. The NPS Ecological Monitoring Framework which includes the six broad
categories does a poor job of explicitly including marine systems. Therefore, many
potential vital signs for SEAN’s marine component will be assigned to the “Water”
category.
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Holistic model: Drivers of change with EMF Level 1 categories (in red). Climate, geologic
processes, ocean processes, and human activity are the four major driving forces shaping
ecosystem components and ecosystem processes in Southeast Alaska. Thicker radial arrows
indicate greater influence.

In discussion, one workshop participant asked if it was possible to include a temporal
component to some elements of the model, since not all of the drivers of change operate
at the same rate or influence the ecosystems at the same timescale. Chris acknowledged
that point, but did not know whether that would be possible to represent graphically.

Greg Streveler - Origins of Southeast Alaska’s marine environments, with a focus on
Glacier Bay

Greg Streveler presented a general model of Southeast Alaska’s marine ecosystem. Greg
described how the geographic and geological processes at work in Southeast Alaska create a
physical landscape that strongly influences which types of ecological features can develop.

Geography. Southeast Alaska’s geographic position on the globe generates the region’s
prevailing westerly winds and currents. These westerly forces create the region’s maritime
climate with its moderate temperatures and abundant moisture.

Geological processes. Geologic processes in Southeast Alaska are a fundamental driver of
the terrestrial ecosystem. The region sits at the convergence boundary of the North
American and Pacific crustal plates. The collision of the plates is complicated by a rotation
in the Pacific plate, which has left a great diversity of rock types and ages throughout
Southeast Alaska and along Alaska’s Gulf Coast. Active tectonic processes cause uplift and
the development of steep coastal topography. In the last three million years, Gustavus has
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risen 3 to 5 kilometers, the Fairweather Mountains have risen 7 to 15 kilometers, Sitka 5 to 6
kilometers, and Skagway about 20 kilometers. This geologic picture, combined with the
region’s geography, has created an intense glacial history in the SEAN parks.
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Ecological features of marine systems

Influences on ecological features of marine systems. Greg Streveler developed this diagram to apply primarily
to Glacier Bay. This version includes changes made in response to comments made at the SEAN Marine
Scoping Workshop.

Marine Ecosystem. Relatively warm and low-salinity waters abut the coast with an
energy input that tends to force them into the inner channels. In those inner channels
there is freshwater input from the extensive, maritime-climate induced, glaciation. There
is thus a collision between two fundamentally different water masses. In a fjord like
Glacier Bay the freshwater input forms a stratified surface layer that is always receiving
input and moving down-inlet, entraining underlying saltwater as it flows. There also
tends to be upwelling at the glacier fronts. Add very strong tidal energy and complex
topography, and complex water mass structure results that generates internal tidal waves
and frontal systems that concentrate phytoplankton.

Greg cites Hooge & Hooge (2002) and Hale & Wright’s (1979) ecosystem models that
emphasize GLBA’s high marine productivity. This generated a lot of discussion from the
group. All agree there is a long period of high primary productivity in GLBA in addition
to the major spring-summer peak of productivity. The nature of the phytoplankton and
zooplankton relationship was examined, and the vertical transport of productivity from
the surface to the bottom was discussed, as well as the patchiness of benthic
accumulations.
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Glacier Bay Marine Ecosystem

Conceptual model of Glacier Bay ecosystem interactions in winter. From Hale and Wright 1979.

Ginny Eckert noted that Greg’s perspective starts with the land and glaciers and moves
down and out to the marine, whereas her view starts with Southeast Alaska’s connection
to the Gulf of Alaska and from there moves to the inside waters. She suggests that the
Gulf of Alaska be put on the model somewhere. Also, in the marine ecosystem there are
linkages related to the many species with huge migrations and multiple life phases; this is
a connectivity feature to add to the model.

Jim Taggart commented that Sitka is near the bifurcation zone of where larger regional
currents split and go north and south. The movement of this bifurcation zone due to
climate changes in the future could have a large impact on parts of the Southeast Alaska
marine ecosystem. In this respect, Sitka is in a unique location as a long-term monitoring
site.

Dan Lawson - Glacial influences on marine environments at SEAN parks.
Dan Lawson discussed a model of current and past glaciers and glacial dynamics.

Submarine topography is the direct result of both erosion and deposition by ice. Today,
tidewater glaciers terminate directly in fjords while terrestrial glaciers terminate on land
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and produce freshwater streams that flow into the ocean. Glaciers influence each of the
ecosystem types - marine, terrestrial, and freshwater. For the marine ecosystem, the most
important aspect is what is being discharged from glaciers (via meltwater and direct
sediment discharge). The water contains solutes, nutrients, organics, and sediments
which build up morainal deposits in the marine environment. A diagram of the
tidewater/marine environment margin showed submarine moraines pushed forward by
glaciers. The advance or retreat of a glacier terminus is a net effect of the amount of ice
moving from the accumulation zone, the amount of calving that occurs at the terminus,
and the amount of melting that occurs at the interface between seawater and ice. Recent
studies show that this interface is very important in actually melting the face and
producing fresh water. The other source of fresh water is through the drainage system -
from the surface, within, and beneath the ice. The sediment released is very coarse-
grained material deposited immediately by streams and fine-grained material which is
dispersed in a plume that floats across the top of the seawater.

We need to consider how glaciers are interacting now with the marine environment, and
how and what might happen in the future.

Calving face /

Mixing zone

N <: ce
Seawater
moraine \

The tidewater margin of a fjord glacier. Red arrows indicate water flowing onto, through, under, and out of the
face of the glacier. Brown arrow indicates the deposition of coarse sediments. Adapted from Dan Lawson’s
presentation at the Marine Scoping Workshop.

Jim Bodkin - Glacier Bay Conceptual Bay Ecosystem Model

Jim Bodkin presented a marine ecosystem model that represents the relative influence of six
processes that affect marine populations (see figure below). The model can be used to
identify species for which we have either a relatively good or relatively poor understanding
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of the processes structuring its populations. It can also reveal which processes are important
for a large number of species. This approach has been applied in the Gulf of Alaska as part
of the GEM program of the Exxon Valdez oil spill Trustee Council. The model is the
conceptual basis of a process to select species and metrics for large-scale nearshore
monitoring and research.

Three Marine Communities. Jim described three communities within the marine system
— the nearshore, offshore, and deep benthic communities. Distinctions between the
nearshore, benthic, and offshore communities are not distinct. For example, there is
exchange of waters, nutrients, eggs, larvae, and juveniles between these three
communities, as well as active movement of organisms through migration and changes in
their life cycles. In general, primary productivity in the offshore system is driven by
carbon fixed by phytoplankton. The phytoplankton fuel zooplankton, and both of these
feed higher tropic levels, largely filter feeding planktovores. Forege fish often serve as
the conduit of further energy transfer to the mammalian and avail apex comsumers.
Nutrients are generally considered to be limiting. The nearshore system is supported to a
large extent through the primary production of macro algae. Transfer of energy is
mediated largely through sessile benthic invertebrates such as mussels, clams, urchins
and crabs. Substrate and light penetration are limiting factors. The deep benthic
communist is relatively poorly described and understood in Glacier Bay.

Processes Influencing Marine Communities. Six very broad processes affect the marine
communities:

Human influence

Disturbance (e.g. glaciation)

Oceanography (e.g. physical, biological, climatic)

Transportation (active and passive immigration, emigration, and migration)
Production dynamics (reproduction, growth and survival)

o 0~ P

Trophic interactions (e.g. predation, grazing, and decomposition)

Oceanography, transportation and production dynamics are considered important
influences of the offshore food web. Less important are trophic interactions, human
influence and disturbance. For the nearshore food web, trophic interaction, transportation
and immigration (e.g., sea otters moving into GLBA in recent decades), production
dynamics, and human influences are considered mid-level to high important.
Oceanography and disturbance may be less important than in offshore communities.

An analysis of the relative importance of each of the processes on individual species or
populations can also be performed. An example using mussels is shown.
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The thickness of the radial arrows indicates the assumed relative importance of six processes on
populations of mussels. Adapted from Jim Bodkin’s presentation at the SEAN Marine Scoping Workshop.

Using the Model. This model can be used to help to:

e |dentify processes that are important to communities or species;
e ldentify similarities and processes between systems;
e ldentify similarities and processes among taxa; and

e Make reasoned and objective decisions about species to monitor and processes to
study.

A model-generated matrix can be created to rank (low, medium and high) the relative
influences of important processes on several hypothetical species (see below). The
evaluation criteria are:

Strength of the interaction between a species and a process;

Historical data available;

Is the resource of management concern; and

Feasibility of obtaining metrics on this resource (including cost).

PROCESS
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A scientist asked whether a process important to a species would become even more
important if it is deemed particularly susceptible to change. Jim answered that no, they
tried to keep it simple. This, and things such as incorporating a temporal or spatial
element into the model would increase model complexity.

3.2 Discussion Points

3.21 Phytoplankton and zooplankton relationship and effect on food web

The nature of the phytoplankton/zooplankton relationship during the seasonal peak was
examined. When there are abundant zooplankton in the pelagic bloom, the amount of
phytoplankton that makes it to the benthic community is greatly reduced. When there are
not very many zooplankton, and there are abundant phytoplankton in the spring bloom,
there can be a very strong pulse of phytoplankton that end up in the benthic community.
The benthic community and the pelagic community can be in opposition.

Greg Streveler asked Jim Bodkin if he thought there was a standing food base that
sustains the ecosystem in times of the year when the phytoplankton is low. Jim
responded that there is an accumulation, but the benthic ecosystem is very, very patchy.
The “patchy abundance” at the bottom of the Greg’s model needs emphasis in terms of
meta-population dynamics and the productivity of patches over relatively large spatial
scales. There will also be areas in the basin that are very productive and areas at a similar
depth and sediment type that are not. Vertical transport of productivity from the surface
to the bottom is more efficient in some areas than others. To capture this conversation,
Greg suggested he will add vertical transport of patchy primary productivity to his model.
Pelagic food chains can capture and reduce, or accelerate, the amount of transport. This
is also something that is likely to change temporally as the suite of zooplankton changes
through time.

3.2.2 Influence of glacial outwash on marine ecosystem

A scientist asked whether there exist any measurements of the organics and nutrients in
glacial outwash to the marine environment. Dan Lawson noted that there have been
attempts (Ross Powell and Ellen Cowan in GLBA to look at carbon), but no detailed
study. Ginny Eckert noted that she and Lisa Eisner collaborated in 2004 with John Piatt
to do a series of oceanographic surveys looking at nutrients and other trophic levels. They
won't be able to link anything to the glacier itself, but can describe a pattern of higher
nutrients closer to glaciers. The data are limited, though. This is a largely unexplored
area; something is going on there - look at the aggregation of seabirds and fish at the
glacial edge. Lewis commented that he has discounted any direct nutrient/carbon
contributions by glaciers in the past and it is interesting to hear how they may contribute
to productivity as sources. Jim Taggart noted that while it can’t be linked to glaciers,
there are detectable signatures of different carbon sources in crabs.
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3.2.3 Can the 1&M program address poorly understood systems or
processes?

Not much is known about the deep benthic community. Can the 1&M program address
systems that are poorly understood? In response, Sara Wesser noted that there is room,
but not if the justification is curiosity alone. There must be a compelling reason why
such understanding is important. We have significant gaps in information that matter.

3.24 Human Drivers of Change

There are two scales of human drivers that affect these ecosystems. At the top are global-
level influences: people affecting the land and water in ways that cause changes to global
biogeochemical cycles such as transferring carbon from biomass or fossil fuels into the
atmosphere. In extreme cases these influences can cause loss of species, populations, or
even an ecosystem. This hasn't happened in Southeast Alaska, but it has happened in other
places in the world. The other scale of human impacts or drivers is regional and local,
including both consumptive and non-consumptive uses within the parks or near them. In
Fastie’s models, the thickness of the arrows shows the relative influence of drivers, and for
the marine ecosystem, consumptive use may be more significant than for the terrestrial or
freshwater ecosystems.

3.25 Written comments on the conceptual ecosystem models

Immediately following the session on conceptual ecosystem models, workshop
participants were asked to write any comments or suggestions relevant to the models and
their utility for the vital signs selection process. Ten participants, including most of the
invited guests, submitted responses. Several responses stressed points that were made in
the discussion session about omissions in the depictions of marine ecological processes in
Southeast Alaska. Each of the following four points was made by two to four
participants.

e Ecological processes in Glacier Bay cannot be understood without explicit
reference to the strong connections between the Bay and waters outside the Bay
including Icy Strait and the Gulf of Alaska.

e Trophic interactions, which drive the transfer of energy and nutrients through
food webs, are central to understanding ecological stability or change in marine
ecosystems.

e The coupling between pelagic and benthic communities driven by the settling of
phytoplankton-fixed energy and nutrients into the benthic zone is a crucial
ecological link.

e The huge range of temporal and spatial scales over which marine ecological
processes function should be acknowledged. It is important to know the scale or
rate that is being addressed by a model or a monitoring question.

Other comments made by single participants included a reminder that while
phytoplankton-based primary productivity is important in the pelagic zone and
macroalgae-based productivity is restricted to the nearshore zone, phytoplankton-based
productivity is also important in the nearshore zone. Another participant pointed out that
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diel migrations of forage fish between benthic, pelagic, and epi-pelagic zones complicate
the assignment of these species to particular communities or habitats. A comment about
the holistic model of environmental drivers affecting SEAN parks suggested that this
model be used as a roadmap to the other models, making it more clear how the models
relate to one another.

4.0 Insights and Advice from other Alaska Park
Networks

Alan Bennett, Southwest Alaska Network (SWAN) Coordinator for the NPS Inventory
and Monitoring program presented information on what SWAN and other park networks
in Alaska have accomplished and lessons learned.

There is no single grand monitoring plan that is applicable across a whole host of
networks.

In Southwest Alaska there are 1,200 miles of marine coastline on the western side of
northern Gulf, some steep, some shallow. There is a long intertidal zone, and lots of
diversity. There is very little research or monitoring data. Mean high water is the
boundary of all SWAN parks. Most parks have extensive private land inholdings (native
village corporations, regional village corporations). Human-use related issues include
clear-cut logging and the threat of oil spills with region-wide park impacts. Earthquakes
have had major effect restructuring the park intertidal zone, which are represented in the
SWAN models. One park is very remote on the Alaska Peninsula, and SWAN expects to
do very little on-the-ground monitoring there.

SWAN process milestones were:

1. Review and summarize past and present park resource monitoring (2002).

Develop monitoring questions and objectives (pre-workshop). What do we
really want to know about these parks that we want to monitor.

Develop conceptual models.

Hold series of scoping workshops.

Refine conceptual models.

Refine monitoring questions and objectives (post workshop).

N o g bk~ w

Produce and prioritize a final list of vital signs. Process - first layer based on
ecological significance and relevance to management issues, second layer
based on feasibility. A small technical committee subgroup reworked the long
vital sign list down to a shorter list of three categories. They didn’t eliminate
lower ranking vital signs. If another agency was already doing something and
it was not too expensive to add on to what they were doing, SWAN would
consider it even if it was lower priority. Things may fall off the list as they
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learn more. For example, river otters are poorly understood, but they might be
a good indicator of forage fish. SWAN is conducting surveys to determine
whether there are enough to monitor. They are finding that there are not many
otters in Katmai, so they may fall off the list.

SWAN has finished its Phase I, Il and 111 program development and reporting and is now
on to monitoring. Alan listed the following insights about developing an I&M program
during his presentation and in response to questions.

e Define your niche, especially with marine coastal. Eliminate out redundancy.

e Define terms for vital signs - have a common understanding of what you’re
talking about and why it's important.

e Establish focus, boundaries — For marine resources, SWAN decided to focus
scoping on the intertidal zone, the mean high water mark. For freshwater, the
scoping focus was large multi-lake freshwater flow systems. (Not all experts
agreed. For example, some suggested focusing on headwater streams and
tundra ponds, but this was not where park managers wanted to look because
these areas were not places that linked to park mandates or enabling
legislation.)

o Define spatial and temporal focus - baseline monitoring (coastal mapping).

o Identify a unifying concept. (SEAN has done a good job of this.) List the
processes that are drivers of change for monitoring. SWAN'’s unifying
principle was the flow of water and the implications of that (transport of
nutrients, invasive species, pollutants, etc.).

e Make choices on what to monitor based on broad principles. Try to have
interchangeable teams to go out park by park to do monitoring with a common
agenda or protocol.

e |f SWAN could do it again, they would not prioritize and rank vital signs
based on ecological and management significance. The first 12 networks used
these criteria, but the next generations of networks are coming up with
matrixes for weighing things in a more productive way. His advice is:

a) simple is better,
b) use in-house people (park staff and technical committee), and
c) know when to quit.

e Keep in mind that vital signs which are amenable to monitoring enhance the
likelihood of routine, sustained, and cost-effective monitoring. Some
monitoring programs are behind schedule because of stringent protocols.
Don’t fall into the trap of specifications that are too tight.

e The Ecological Monitoring Framework (EMF) hasn't been the best tool. Alan
can understand the advantages of using it nationally to roll-up vital signs for
reporting, but be creative if the EMF doesn't work for other purposes.
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e SEAN will get more utility from vital sign lists if they are bundled in
packages of integrated vital signs, particularly when writing later chapters of
the monitoring plan. This helps operationally, financially, staff wise and with
logistics. In some cases, SWAN has one protocol that addresses an entire suite
of vital signs.

e Some vital signs were selected almost entirely because of management
importance. Brown bears are an example. One could argue ecologically for
selecting brown bears but also argue against selecting them. Another example
is volcanoes in Katmai and Aniakchak. Up to 20% of the vital signs selected
were “just there” and didn't emerge from meaningful analysis of models.

e Park mandates in Katmai and Aniakchak are specific on the role of those
parks in long-term research monitoring (observing the effects of succession of
post volcanic landscapes). SWAN benefited from having that push; GLBA
also has that same language. Also, SWAN did not have a lot of ongoing
species-specific research, so that influenced their more objective, broad
vision.

e SWAN scientists had a vision that the program be broad and not species-
focused. For example, in most parks, wildlife biologists were already
surveying moose and caribou, but knew little about how habitat was changing.
Knowledge of the habitat trajectory, the context, is missing. Caribou may be
declining, and it may be that that is simply the world we are looking at. There
may be fewer caribou because the lichen communities are successionally
changing into alder thickets. SWAN is going to seek the answer to these
questions when it initiates vegetation monitoring. Park managers want this.
The parks can provide intensive annual caribou and moose surveys but they
need monitoring program help for broader-based monitoring projects that use
MODIS imagery to provide a broad scale picture of changes in duration of ice
cover on large freshwater systems, changes in snow melt dates, and spatially
how that's playing out over landscape that is affecting Dall sheep. This is an
example of how the SWAN 1&M program is heavily invested in broad based
monitoring rather than species specific monitoring.

e SWAN is writing protocols that incorporate monitoring for more than one
vital sign simultaneously. Just because there is an integrated protocol or
standard operating procedure, there is still leeway to not implement all
aspects. The protocols can be flexible, even though packaged. There's utility
in the effort to develop a single overarching narrative that speaks to the whole
integrated set of vital signs. SWAN also may develop protocols that they may
not use now due to lack of funding, waiting for a partner, or other reasons.

e A good percentage of SWAN vital sign monitoring is being done by other
entities. For example, their top vital sign (out of 38) is sockeye salmon, but
SWAN is not spending any money on it because ADF&G is doing surveys.
They are paying to develop a protocol to monitor sockeye salmon to have
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ready, in case they have to do something. A lot of agencies are fairly stable,
and probably aren’t going anywhere.

5.0 Identify Monitoring Objectives, Questions
and Vital Signs for the SEAN Marine
Ecosystem

As earlier I&M networks identified their vital signs, it became apparent that many vital
signs are common among networks. To promote communications, collaboration and
coordination among networks and with other programs and agencies, and to combine
results for national reporting, vital signs selected by other networks have been organized
into an hierarchical Ecological Monitoring Framework (EMF) table. This organizational
tool nests vital signs within three levels, which progress from general to specific. The
broad, Level 1 categories are:

e Airand Climate

e Geology and Soils
o Water

e Biological Integrity
e Human Use

e Landscapes (Ecosystem Patterns and Processes)

In preparation for this workshop, the SEAN technical committee created a draft, or
“straw man,” EMF of potential monitoring objectives and questions, and potential vital
signs. Workshop participants were encouraged to use this straw man EMF to stimulate
thinking in key monitoring categories, but to not spend time worrying about the final
organization of the tables. Workshop participants spent a full day of the two day
workshop filling in and discussing the EMF. They did this by dividing into two smaller
groups to discuss and refine the EMF, and then reporting their work to the other group.

Both small groups were quite frustrated with the EMF Level 1 and 2 categories and the
inherent bias toward the terrestrial ecosystem. While this may not be surprising given
that most national parks do not have jurisdiction over marine waters, it nonetheless raised
questions about the utility of the EMF for the SEAN Network. Some found the EMF
context so frustrating that they had difficulty conceptualizing the marine ecosystem’s
functioning and processes. Consequently, each small group reorganized the framework
within which it discussed marine monitoring objectives, questions and vital signs. The
groups took similar approaches. They viewed key aspects of the marine ecosystem to fit
under Water (Level 1)” - physical oceanographic processes and biologic oceanographic
processes. Hydrology and geomorphology could be under physical processes while
biological integrity could be a under biologic processes. (See graphic below).
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WATER (Level 1)

Physical Oceanographic (Leve
Processes

2) Biolegic Oceanographic (Level 2)

Processes

Hydrology
Oceanic currents
Terrestrial Inputs (water,
Water Mass Characteristics

Geomorphology

Biological Integrity
Benthic productivity

) Offshore productivity

Nearshore productivity

trients, contaminany

The EMF categories under biological integrity were again frustrating to one of the small
groups. They felt that food webs did not easily fit within the framework. The key issues,
for which categories should exist, are the spatial, temporal, and for some the vertical,
distribution and patterns of productivity through time and space. This small group
considered this category from an energy flow perspective - primary production, secondary
production, and higher level production productivity in the offshore and nearshore
environments. The other small group similarly organized its thinking about biological
integrity under the three trophic levels - deep benthic, offshore and nearshore. Ideally
there would be some selected vital signs at each trophic level (primary production,
secondary production, and in the apex level) and within each food web, that would be good
coverage.

Despite the frustrations, approach and thinking described herein, the results of each small
group’s work have been ‘plugged’ back into the national EMF for the purposes of this
meeting summary. All comments from both small groups are recorded in the marine
EMF table that follows. As the network holds subsequent meetings to rank, select, and
prioritize vital signs, they will use these ideas generated by the scientific experts
participating in this workshop, and in the freshwater and terrestrial vital signs scoping
workshops. The contents of the EMF will continue to be revised as the SEAN I&M
program develops. The table below represents a snapshot in time, not a refined, final
product.
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3. One group changed the question to “Local to SEAN
Parks:” What are the spatial and temporal patterns in
climate across SEAN & “regionally” across GLBA?

Other group did not change it: How do weather patterns
vary among regions in GLBA (e.g., East Arm, West
Arm, central, lower...) and throughout SEAN?

Monitor basic climatic parameters at
stations at and above sea level
(temperature, precipitation, wind speed
and direction, barometric pressure, light
(PAR, seasonal & daily variation), stream
discharge (as a surrogate for precipitation)

Use land-based weather stations, keep
Lawson’s network going (it measures

Level 1 Level 2 Potential Marine Monitoring Objectives & Questions Potential Marine Vital Signs Comments, ldeas, Measures, Costs/Feasibility, Partners, Threats, Other...
Objective A. Understand the natural range of variability e Air quality monitoring is low priority for marine ecosystem. However, it is important
in air quality across SEAN parks and determine if there to have air quality data (current and historic) to monitor change in other environments
are any air quality concerns. (freshwater & terrestrial) and to put current data into context. Need baseline data.
What are the status and trends in wet and dry deposition? Need historic data (ice cores, snow chemistry).
e GLBA has a three-year dataset with baseline data measurements for mercury in
What are the status and trends in atmospheric pollutants? precipitation at Bartlett Cove. It is feasible to look at mercury contamination in snow,
(One small group deleted this question.) POPS, organics, mercury if that is an important vital sign.
e Are there any global research or monitoring efforts related to air quality that might
need a station in GLBA? QOutreach to them.
e Visibility is not an ecological concern for the marine environment per se. Itisa
potential impact to human experience of the park.
e POPS and mercury are the two most important vital signs. Collect this data through
Air Quality use of fat bags (_SPM Ds - Semi-P(_ermeabIe Membrane Dev_ices) which can _be used in
the water or in air. Another idea is to use water surface micro-layer sampling to look
for aerial contaminants in water. Analyze the micro-layer to determine whether it
. . . contains organics, metals, etc., presuming air deposition. This has been done in
Are contaminants brought by airborne vectors affecting ch ke Bav but i . Id onlv d ;
marine organisms? Mercury content in mussels. esapeake Say DUl I Very EXpensive - Wolld onfy do Once Every fen years.
e In GLBA they are looking at gull eggs for Hg and other likely atmospheric pollutants.
They are doing this with fulmars at St. Lazaria where pollutants are picked up in
wintering areas and transferred to their eggs.
e Because many pollutants bioaccumulate in apex marine predators, one could conduct
opportunistic sampling of carcasses. Potential partners include NOAA (the Marine
Air and Mammals Stranding Network). They collect tissue samples which are archived but not
Climate analyzed due to cost. The tissues are in a super deep freeze, so you can go back and
analyze them later. The NADP (National Atmospheric Deposition Program) and a
land-based program stationed in Juneau (UAS) sample a whole suite of things.
Objective B. Understand the natural range of variability
in climate patterns across SEAN parks.
1. “Big Picture Climate™: What are the trends in offshore \I,_\,Ii%r(]jts(géz\? ;f]%afj?gtf)‘nd?gc\fgirt'gtti'gg %) e Climate data are important to all monitoring/research efforts. If 1&M does nothing
climate patterns? (Need to define offshore. Group takes temperature, Pacific Decadal Oscillation else, monitor local weather data because there is so much spatial variability. BUT, if
it to mean Gulf of Alaska/lcy Strait/Cross Sound.) Arctic oscillation ’ we do nothing but monitor climate, we’ll KNOW only climate!
Monitor basic climatic parameters at e Use remote sensing tools.
. - _ . stations at and above sea level e For the “Big Picture,” look as far out as the Gulf of Alaska - the location of the
2. “SE AK Region”: What are trends in spatial and (temperature, precipitation, wind speed bifurcation of the west wind drift, where it hits Southeast Alaska.
Weather & | tEmporal patters in climate in Southeast Alaska? and direction, barometric pressure, light | ¢ Weather patterns are complicated by topography when they get near shore; that is why
Climate (PAR, seasonal & daily variation) weather needs to be measured offshore.

e Continuous recording of data are valuable. Add moorings with continuous recording
capability. Solar radiation (not just daylength, but the amount of light, PAR) is a data
gap. Important because it influences the phytoplankton bloom and ecosystem
productivity.

e Air/Sea Interactions is key

- Effect on current
- Mesoscale features
- Island effect
e Sources of offshore climate data -- Need to look at what other agencies can provide to
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Level 1 Level 2 Potential Marine Monitoring Objectives & Questions Potential Marine Vital Signs Comments, ldeas, Measures, Costs/Feasibility, Partners, Threats, Other...
precipitation - but not snow, temperature, see whether it answers the questions of the SEAN network. If not, supplement, as
solar radiation). possible.

4. Historic climate: How does modern climate relate to | Tree rings, lake sediment cores, marine - Satellite data — look at Gulf data sources (UAF GOA [Gulf of Alaska])
historic & paleoclimatic trends? sediment cores, cave deposits. - AK Ocean Observing System
- Pacific Marine Environmental Lab (PMEL), Seattle
- NODBC (National Oceanographic Data Buoy Center) Fairweather Grounds buoy,
Water column stratification, change in Sitl;a buoy, Eeed Olne in tze Park
: _ species composition and biomass, timing | ® Source for nearshore climate data:
O ecionthesgan | 01D, tigandvolumect |~ CapeSperrweathersaon
marine environments? freshwater input (salinity), sea surface e Again, historic climate data and paleoclimatic data are important. Need to look
' temperature (surface and bottom), retrospectively at climate so that current climate changes can be put in context of the
Other group did not change question. What are the b!ore.spo'nse (e.g_., change in species, magnitude of changes that have occurred over geologic timescales.
indicators of marine climate change? ghst_rlbutlon or b'o”.‘ass that may be o . - .
indicators of changing sea temperatures; e The 3 vital signs: PDO, where Alaska Coastal current bifurcates, timing of the spring
Salmon? Kelp? Zooplankton?), PDO, bloom, are also directly connected to hydrology.
direction and speed of Alaska Coastal
Current.
e Inits discussion of Level | topic Geology and Soils, the group continually emphasized
Objective C. Understand effects of Pleistocene, Little that _geom_orphology_ encapsuletes arange of physi_cal PrOCEsSEs, res_ulting in
Ice Age and active glaciations on SEAN ecosys’tems. modlflca_tlen of habitat that will have_subs_equent |mpI|cat|o_ns for b|o_Iog|caI
Understand effects of recent ongoing glaciations on communities. Thus, recommended V|tel signs may be monitoring eyldence (_)f _
SEAN marine ecosystems. physical processes occurring (e.g_., sedlmentat_lon rate_s), or monitoring the blo_loglcel
response (e.g., changes in biological community species composition). The biological
vital signs may also be repeated in the Level | topic Biological Integrity section.
One group revised it to: How have past glacial cycles Isos_tat|c rebound, gl_aC|aI deposns, lake
affected marine environments? sediment cores, marine sediment cores. _ o _
------------------ o Need datasets to characterize prehistoric glacial cycles.
One group revised it to: How does recent ongoing Isostatic rebound, sediment load, bottom o L
glaciation affect the marine environment? characteristics (sediment type and micro- e Paleo and historic data was considered inventory data by one small group and so not
topography). addressed.
One group changed question to: How do the presence of -rl;llc?\%vrggt%‘gi:jris)zeﬂtg:iaeufr: g(tsir;)ts?rna?e
Geology Geo- and the advance and retreat of tidewater and terrestrial calving ratesj dissolve d’nutfients '
and Soils | morphology | glaciers affect the marine ecosystem? Other group felt wellin freshwater discharae & flux
question was okay as is: How do tidewater glaciers affect upw g ) ge & Tiux,
marine ecosystems? sed!ment fI_ux and spatial deposnlon_,
sedimentation rate, coastal ice, debris o Tidewater alacial face hvdrod : iall bon. dissolved nutrient
dynamics, bioresponse (e.g., changes in ( g e hydrodynamics (especially carbon, dissolved nutrients,
_______________________________ intertidal biological communities). sediment) are really important.
Calving rates, nutrients, upwelling that
How do marine dynamics change after tidewater glaciers :c:auses unique cir culation patterns with
ground? reshwater entralnment, marine algae
community bandwidths (GEM protocol?)
Objective D. Understand how sedimentation from
stream erosion, transport processes, glacial stream
runoff and longshore currents affect estuaries and the
marine system.
How are marine processes affected by changes in Bathymetry/seabed topography (e.qg., sill e Need to finish the benthic map for GLBA. Fill data gap in benthic mapping (between
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Level 1 Level 2 Potential Marine Monitoring Objectives & Questions Potential Marine Vital Signs Comments, ldeas, Measures, Costs/Feasibility, Partners, Threats, Other...
bathymetry? depth), substrate composition, water greater depth and shallow benthic map, there is an unmapped “gap”).
currents, sedimentation rates, benthic
mapping, bioresponse (e.g., movement,
transport, settlement of selected benthic
species, such as barnacles, mussels).
Light, dissolved nutrients, currents,
How are marine biological processes affected by the suspended sediments, salinity, bioresponse . o . w .
water column’s physical properties and dynamics? (e.g., data regarding species response to * Question and vital signs might belong under the level 1 category “Water.
any change).
Changes to deltas, beaches, offshore bars,
What are the changes in the nearshore geomorphic sed!ment sup'ply'rates, total organic carl_Jon,
features? sed!ment grain size, changes in the vertical
horizontal components, and speed of
longshore currents.
e Would need to have baseline information about shoreline, and monitor changes.
Deposition/erosion rates, nearshore Examples_ (given by SITK) of poten_tial to affect shorelint_a processes could be _
How do longshore currents affect shoreline processes? currents, bioresponse (e.g., intertidal construction of a deepwater dock, airport runway expansion, affects of storm surge in
species composition). the harbor,_other developments thqt change currents. Noted that change in Iongshor_e
currents might not be due to a particular development, but could be due to changes in
climate or wind patterns that affect the currents.
Objective E. Understand subsurface processes occurring
in the marine environment.
Sét;lfg;?ge How do gr_oundwater processes affect intertidal ¢ Not sure this is important.
Processes communities?
Where are and what are the effects of density flows and Sediment grain size maps, depositional
slope failures, and current winnowing? mapping, benthic mapping, sediment rates.
e Make sure that the soil mapping being done for GLBA addresses the location of
Soil Quality benthic “soils” that could support eelgrass beds. There is a need for parks to map the
distribution of eelgrass, and this may be one opportunity to get that information
through an inventory that is already planned and funded.
Obijective F. Understand oceanographic processes
influencing the marine ecosystem.
o Refer to results of December 2005 workshop on GLBA oceanography.
¢ Information regarding ocean currents is essential. GLBA has a long-term dataset on
physical oceanography (24 sampling stations). However, dataset is not related to
known sites and does not include current data. Use existing dataset to model currents
. and identify information gaps.
Water Hydrology How do ocean currents affect marine processes? e There should be data at the park specific to Muir Glacier, where oceanographic data
How do the three levels of ocean currents - large, medium | Oceanographic surveys (surface-to- was collected for 10 years. Should be a report in park library.
and small scale - affect marine processes? bottom profiles = temperature, salinity, o Use c_jata_ from Icy Strait (outside GLBA). Source: NOAA Auke Bay Lab, SE Coastal
light, turbidity, chl-a, dissolved oxygen). Monitoring program.
Need to refer to Servicewide “core e Park equipment is being used to some extent. CTD (conductivity-temperature-depth)
parameters”. Wave and tidal data, model data could be used to model currents.
currents (Acoustic Doppler Current ¢ Install moorings.
Profiles - ADCP), spring bloom. o Install thermosalinographs on ships of opportunity.
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warming), carbon (interrelationships
become apparent when you know where
the C is and what type it is).

Level 1 Level 2 Potential Marine Monitoring Objectives & Questions Potential Marine Vital Signs Comments, ldeas, Measures, Costs/Feasibility, Partners, Threats, Other...

e May be able to use Water Quality program funding for current data.

e The 3 vital signs: PDO, where Alaska Coastal current bifurcates, timing of the spring
bloom, are also directly connected to climate.

e Large-scale currents - Alaska Coastal Current (know very little about it in Southeast
Alaska; a lot of the work understanding it is linked to where oil spills may happen, and
that is not in Southeast). Medium-scale ocean currents - also are not well known in
Southeast Alaska; an example is the bifurcation in the current near Sitka that Taggart
mentioned. How it changes temporally is unknown. Small-scale currents - those within
the parks and in front of the parks.

e A recurring theme is that a challenge for the marine ecosystem is that it's a highly
protected area in a non-protected region. This is particularly true for the marine
ecosystem, and the connectivity is so high between what is happening in the marine
ecosystem within the parks and outside of the parks and in the region. The vital signs
picked may well be outside the park; very few marine species spend their entire lives
within the parks.

e Partners for current monitoring: NOAA-Southeast Coastal Monitoring program (SECM);
NOAA'’s old drift card data; Alaska Ocean Observing System (AOOS, little money for
Southeast); Dr. John Whitney-NOAA, has computer trajectory models; University
researchers; National Pacific Research Board (work with oceanographic priorities for
Gulf of Alaska and Southeast Alaska).

Estuarine circulation dynamics, stream
flow (stream gauge data), salinity, CTD
How do streams and other freshwatgr (e.g., groundwater, (conductlwty-t.emperature-depth) prpflles « How does freshwater input change in space and time? What is it transporting? How
overland flow) affect nearshore marine processes and (depth effects in water column), sediment does the pattern change over time?
biota? flux (measure quantity) coupled with . '
____________________ stream velocity and stage gives net e Use stream gauges - instrument a few streams and quel fro_m there. o
material movement, suspended sediments, | ° Ona \_/vate_rshed basis, you WOU!d V\_/ant to know what is coming off the hillsides and
What and where is the contribution of freshwater terrestrial | bathymetric profiles of submarine fans to What is being ger_lerate(_j by the ice |t§elf. Once you hav_e a ben_c hmarl_< fqr hc_)w much
input, in space and time, into the marine ecosystem? determine rate and extent of bedload the watershed is inputting, th(?n glacial mass balance will prowd(_a an |nd|ca_t|on of
____________________ e L] P phange. See Lawson, Areth S wor_k. If you have a system_that is not glacially
Water quality, water quantity, nutrients, and influenced, you may want information on temperature, nutrients and volume.
What are the water mass characteristics? contaminants.-------------------
Use water chemistry and water biology as
ways to monitor water mass.
Objective G. Understand the natural range in variability e The funding source for Water Quality monitoring program will drive the water quality
of marine water quality parameters. monitoring program and protocols.
Dissolved oxygen, pH, salinity,
temperature, light, turbidity, suspended
sediment load.
What are the spatial and temporal variability of water Most important vital signs to monito_r: ¢ Add thermosalinographs on ships of opportunity (with flourometer nutrient sensor).
Water . nitrate, phosphate and ammonia nutrients;
. chemistry components? - S :
Quality silica, pH (also gives info on global e Add moorings for temporal component.

What is the spatial and temporal variability of nutrients
such as nitrate, phosphate, ammonia, and silicate (for
diatoms)? (When and where does upwelling occur?

Dissolved nutrients, chl-a distribution,
species composition and size fractionation
of phytoplankton (size of plankton is

e Nutrients drive phytoplankton bloom dynamics and marine productivity dynamics
generally.
e ook at NOAA Auke Bay SE Coastal Monitoring program data.
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Level 1 Level 2 Potential Marine Monitoring Objectives & Questions Potential Marine Vital Signs Comments, ldeas, Measures, Costs/Feasibility, Partners, Threats, Other...
Important during growing season, especially). indicator of nutrient concentrations), e EMAP (EPA) program sampled Southeast Alaska in 2004 - all water chemistry and
zooplankton biomass and distribution nutrients measured, 40 stations.
levels (indicator of nutrients).
Objective H. Determine the concentration of
contaminants in marine ecosystems.
Contaminant levels in intertidal mussels
(Mussel Watch program), fish tissue e Talk to Deb Rudis & Jeff Short about means to monitor (think in terms of Oilspill
What is the concentration of contaminants in a well- (salmon, as a possible vector (.)f toxins . Protection Act 1990). . _— . T
chosen proxy species (bio-assay)? from Gulf of Alqska), and resident marine | e Mussel V\_/atch (N_OAA) is an existing bioassay program. Establish sites in SEAN
' mammal blood/tissue. parks. Nice time integrator. May be very cheap, or even at no cost to parks.
o Sitka notes that there are a lot more barnacles than mussels in the park. Wonder about
Seals (breeders), crab (higher level). utility of Mussel Watch there?
Contaminant levels in intertidal mussels
(Mussel Watch program), fish tissue,
resident marine mammal blood /tissue,
What are the concentrations of contaminants in and sediments. * May be part of Mussel Watch program.
unconsolidated inter- and subtidal benthic sediments? . . I
One group deleted almost all the vital e There are well-established protocols for sediment contamination.
signs above and listed sediment samples,
bottom fish, select infauna.
e There are different potential sources in each Park. Managers need to determine
appropriate monitoring parameters.
What are the concentrations of contaminants being * IrTcIugle remote sensing data. . . . .
released into the marine environment from known e Sitka: wastewater treatment plant_, fish processing plants, docks, cruise ships, other
pollution sources? boat