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A B S T R A C T

Reduced sea ice has made the Arctic Ocean more accessible for vessel traffic. In turn, the heightened interest to
better understand rapidly changing sea ice dynamics, ecosystems, and related ocean processes in the Arctic
Ocean has led to closer interactions with and the need to avoid potential conflicts between scientific researchers
and Indigenous coastal communities. In particular, researchers need to minimize spatial and temporal overlap of
science activities with subsistence hunts as the Arctic is essential to Indigenous communities for their food
security and cultural heritage. In this regard, a Community and Environmental Compliance Standard Operating
Procedure (CECSOP) was recently developed for the R/V Sikuliaq, which is owned by the National Science
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marine mammals. The document also facilitates compliance with ap-
plicable federal environmental regulations, including the National
Environmental Policy Act (NEPA), Marine Mammal Protection Act
(MMPA), and Endangered Species Act (ESA).

In an effort to more broadly disseminate the CECSOP best practices
and procedures to other potential vessel operators, this study first de-
scribes the methods used to develop the CECSOP, including the various
groups that provided input and guidance (Section 3). The general gui-
dance adopted for research activities aboard R/V Sikuliaq is described
in Section 3.1, and the specific SOPs are described in Section 3.2, or-
ganized as pre-cruise, cruise, and post-cruise activities. Section 3.3
outlines specific personnel roles and responsibilities in the conduct of
the CECSOP. While the SOPs reflect current best practices, it is re-
cognized that each research cruise is unique and may require addi-
tional, or modified, procedures to successfully achieve specific research
goals on R/V Sikuliaq. In this regard, CFOS seagoing and shore-side
support personnel that manage R/V Sikuliaq operations are dedicated to
assist and support PIs in complying with the CECSOP.

2. Marine research and ship operations in Alaska

Reduced seasonal sea ice cover in the Arctic has opened new vessel
traffic routes such as the Northern Sea Route and the Northwest Passage
[17,30,33,6]. These emerging routes will shorten transit times com-
pared to traditional routes through the Panama and Suez Canals, ex-
pand natural resource extraction and infrastructure build-up, and allow
for new tourism



efficacy of certain hunting methods [15]. These local communities also
have an interest in understanding how the Arctic is changing physically
with climate change. As a result, many local residents will scrutinize
research plans, and require information on the timing and location of a
research cruise as well as the results of the scientific research.

R/V Sikuliaq was designed to have the lowest possible impact on the
environment, which is advantageous in light of the importance of
maritime subsistence activities in coastal communities in these regions,
and potential for research overlap. The ship's hull was specifically de-
signed to reduce airborne and underwater noise, which reduces impacts
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identified.
Following the development of an initial draft of the CECSOP, the

document was circulated by CFOS to various groups from which com-
ments were requested. Redrafting of this document occurred multiple
times over the course of one year. Local subsistence communities were
contacted through the AWSC and the Alaska Eskimo Whaling
Commission (AEWC). Outreach experts were involved using the Alaska
Sea Grant Marine Advisory Program Agents located in Nome and Dutch
Harbor, Alaska. The research community was included in this review
process through the Arctic Icebreaker Coordinating Committee, the
CFOS Ship Committee, and by contacting past and current research ship
users. Additionally, staff of research funding agencies, including NSF,
the National Oceanic and Atmospheric Administration, and the North
Pacific Research Board participated in the review process.

3.1. General guidance for research activities

As a first step, when possible, research activities should be planned
to avoid impacts on, or spatial/temporal conflicts with, maritime sub-
sistence harvest areas, activities, and marine resources. Along with
harvest areas, migration pathways of marine mammals need to be
considered during certain times of the year (Fig. 4). To achieve research
goals while minimizing community impacts, discussions may be needed
with potentially affected coastal communities if research activities
cannot avoid impacts on and spatial/temporal conflicts with maritime
harvest areas, activities, and resources. Examples include 1) activities
that are expected to cause conflict, 2) research activities to be con-
ducted within 50 nautical miles (nm) of Utqiaġvik or within 30 nm of
other coastal villages or established whaling camps (Figs. 2), or 3) re-
search to be conducted within a distance of 12 nm, the U.S. territorial

limit, from the rest of the Arctic coastline. The distances listed here
were recommended by the communities represented in the AWSC and
included in the AWSC SOC Draft February 22, 2017. Any transits
through the Bering Strait are conveyed to interested parties by the R/V
Sikuliaq Marine Superintendent, and PIs are notified if further action is
necessary.

3.2. Community and Environmental Compliance Standard Operating
Procedures (CECSOP)

3.2.1. Pre-cruise actions
PIs scheduled for, or potentially interested in, using R/V Sikuliaq

should review the CECSOP and material available on the R/V Sikuliaq
website prior to using the vessel. PIs are encouraged to contact the
CFOS Associate Dean for Research Administration for additional gui-
dance or clarification with respect to conducting research in the region
and the R/V Sikuliaq Marine Superintendent regarding vessel cap-
abilities and limitations.

Once a research activity has been scheduled on the vessel (regard-
less of the sponsoring agency or organization), the NSF Division of
Ocean Sciences Environmental Compliance Officer sends the NSF
“Organization Environmental Compliance Checklist” (NSF EC
Checklist) to the PI; the NSF EC Checklist can also be found on R/V
Sikuliaq and NSF websites. Within three weeks of receiving the NSF EC
Checklist, PIs complete the form including their Institution's Authorized
Organizational Representative signature, which indicates institutional
concurrence, and return it to the NSF Division of Ocean Sciences
Environmental Compliance Officer for review.

Within two weeks of the PIs being informed of an award re-
commendation by a sponsoring agency or organization, the PIs provide

Fig. 3.
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environmental or subsistence concerns are revealed and not resolved
during the environmental compliance process. PIs should not rely on
the scheduling of the cruise as an indicator that NSF cannot or will not
cancel the cruise for concerns revealed during the environmental
compliance process.

3.2.2. Cruise actions
The Captain and crew of R/V Sikuliaq comply with all applicable

regulations (international, federal, state, and local) and UNOLS
Research Vessel Safety Standards, and navigate the vessel responsibly,
particularly when operating in the vicinity of marine mammals. For
research activities that do not involve impacts on, or spatial/temporal
conflicts with, maritime subsistence harvest areas, activities and/or
resources, no special monitoring or mitigation measures are warranted
unless required by other regulatory requirements, such as through
consultation under the ESA. For research activities that may involve
potential impacts on, or spatial/temporal conflicts with maritime sub-
sistence, harvest areas, activities, and/or resources, the Captain and
crew of R/V Sikuliaq report location, speed, direction and purpose of
transit to interested communities via their Tribal office or designated
local contact as requested.

Any additional monitoring and mitigation measures agreed upon
during Pre-Cruise Actions are implemented during cruise operations,
which may include having a Protected Species Observer or Local Expert



3.3.6. NSF Division of Ocean Sciences Environmental Compliance Officer
The NSF Division of Ocean Sciences Environmental Compliance

Officer provides the NSF “Organization Environmental Compliance
Checklist” (NSF EC Checklist) to the PIs; the NSF EC Checklist can also
be found on the R/V Sikuliaq website and the NSF website. The NSF
environmental compliance process, including compliance with federal
environmental regulations and any necessary consultations, must be
completed prior to cruise commencement. The NSF Division of Ocean
Sciences Environmental Compliance Officer confirms with the CFOS
Associate Dean, Research Administration, Marine Superintendent and
PIs when documentation is complete. The NSF Division of Ocean
Sciences Environmental Compliance Officer also clarifies any questions
regarding compliance with federal environmental regulations.

3.3.7. Principal Investigator (PI) processes
The PI(s)/Institutions are responsible for completing and submitting

the NSF Organization Environmental Compliance Checklist. The PIs are
also responsible for completing the Pre- and Post-Cruise Reports. They
are responsible for ensuring that their research complies with NSF and
R/V Sikuliaq
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community and environmental compliance, such as found in the Coast
Pilot for distances around some specific marine mammal haul-outs [4].
Although some of the CECSOP could be easily transferred to other
vessels, the roles of key personnel would need to be evaluated as R/V
Sikuliaq is unique because of the extensive infrastructure that has been
established for its success working in the Arctic. The CECSOP is a living
document and is expected to change with lessons learned and the
changing environment. The most recent 2017 research cruise received
positive feedback regarding R/V Sikuliaq communications from whaling
communities. The document should remain adaptable to specific needs,
as the intent is to improve relations and communications between R/V
Sikuliaq and Indigenous communities.

5. Conclusion

As Arctic ecosystems change rapidly, there is increased interest in
conducting Arctic research to document the change. Simultaneously,
Alaska coastal communities continue to rely on ocean resources like
marine mammals as a source of food and vital component of cultural
practices. The CECSOP is a working document for R/V Sikuliaq, but also
outlines a basic structure that can be used to communicate and mitigate
potential conflicts between Arctic researchers and Alaska Indigenous
communities in light of increased research interest in the region. The
CECSOP structure aims to unite varying researchers, communicators,
and Alaska coastal community members to evaluate the best way to
ensure that all research goals and cultural needs are met during a
particular expedition, and all perspectives are considered. Specific
processes must be reevaluated for each cruise on a case-by-case basis,
reflecting the needs of individual communities and researchers involved
in each expedition. This CECSOP is meant to serve as a living document.
As a result, the steps necessary to ensure appropriate communication
and compliance between researchers and communities are subject to
change if future conditions render any processes to no longer be ef-
fective.
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