NOAA Office of Ocean Exploration and Research (OER) 

Polar Expeditions and Projects, 2002-2008
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Explorations : Exploring Alaska's Seamounts

Exploring Alaska’s
seamounts

wissonplan  June 22-July 15, 2002

3 e Highlights of Gulf of
Alaska Seamount

Exploration

This summer, with the use Photo and
of the Alvin submersible, Video Log
scientists studied several
unexplored seamounts in Ga 24106, NSO I e
e S. the GuIF of Alaska (GOA) 10 ot oo v hese
3ities’  understand how they have baen studiad. Five mars

Formen and {0 totarming  Samaunts wil b sxplorad this

Slmmer. Glick fmage for larger siew

. their volcanic history,
They alsa characterized
GOA's unique habitats, and explored the diverse communities
of organisms such as fish and invertsbrates that exist around
these undersea mountains. Scientists examined various
aspects of deep-sea corals and sclerospanges, and observed
and collected several deep acean crab species. A
phatographic inventery of the unique flara and fauna of each
Seamaunt was developed,

Background information for this exploration can be found on
the left side of the page. Daily updates are included below.
More detailed logs and summaries of exploration activities are
found on the right.
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Explorations : Arctic Exploration

Mission blan

Arctic Exploration

August 15 -
September 8, 2002

This summer, an
intemational team of 50
scientists fram the
United States, Canads,
China and Japan, Photo and
participated in a _
collaborative effort to
explore the frigid
depths of the Canada
Basin, located in the
Arctic Ocean. Due to
the region's heavy Ssptembar &
year-round ice COVEr,  Intemationsal bathymatric chart of the
this expediition was the Aric Ocaan, uith locations of proposed
first one of its kind. e e e ik
image for sfaer iew.

with the aid of a
remotely operated

vehicle (ROV) specially designed to operate under ice and
at great depth, scientists examined the hidden world of
life in these extreme conditions. Due to the Canada Basin's
remote location, it was possible that they would
encounter never before seen lifeforms Septembera
=

From intricate microscapic organisms found in the brine
channels that run through the ice to the creatures that

Misoorqanisms  Make the sea bottom their home, the science team

studied the relationships between pelagic (deep-water)

| and benthic (bottom-dwelling) communities. They September1
= investigated the manner in which food energy is Loa
— transferred from the surface of the ice, through the water
hysical | Column, and to the bottom of this harsh environment. In
Hutients  addlition, they analyzed bottom sediments to determine A
their chemical makeup, as well as help recanstruct the
Dore

N
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Explorations | Arctic Exploration

Mapping the Arctic: Exploring the
Unknown Ocean
September 1 - 10, 2003 esion

Summary.
Dr. Larry Mayer

Center for Coastal and Ocean Mapping
University of New Hampshire

This September, Arctic and
hydragraphic researchers led by Dr.
Larry Mayer from the Center for Coastal wap of the Arctic Ocean north of
and Ocean Mapping at the University of ~ Alaska with this expedition’s intended
New Hampshire will embark on a 10-day  track line depicted in orange. The
retic ccan mapping avpedton 20t loresles o creoch
exploring the Chukchi and Northwind G0 Feio0 SCE0 Svees i
Ridge. The Arctic Ocean is our world's

Ieast explored ocean, and this mission

will focus on creating detailed

bathymetric maps in a unique area located in the U.S. Exclusive Economic
Zone (EEZ) north of Alaska.

The team will sail aboard the U.S. Coast Guard Icebreaker Healy, which
was specially designed to research the icy Arctic waters. The vessel is
equipped with a hull-mounted SEABEAM multibeam sonar capable of
sensing the ocean floor at great depths. The bathymetric and backscatter
imagery data created by the multibeam sonar will provide important
information about the tectonic processes affecting the ocean basin. In
particular, Dr. Mayer’s team hopes to address questions regarding the
extent of grounded ice on the Chukchi Plateau. Confirmation of the extent
of ice-grounding in this region is of great importance to understanding the
histary of Pleistocene glaciation in the Northern Hermisphere. =

Sore [l
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Explorations | Russian-U.S. Arctic Census 2004

Russian-American Long-term
@ Census of the Arctic (RUSALCA)
2004

NMOAA Explorers Mission

Initial Research Cruise to the
Bering and Chukchi Seas

July 23 - August 24, 2004

Kathy Crane Pacific Ocean

U.S. Mission Coordinator

NOAA Arctic Research Office The 2004 RUSALCA crise is divided
inta two main "legs.” The firt leg is

On July 23, 2004, a Russian research  shown here in orangs, nd the second

Ship, the Professor Khromov, leaves 129 15 draun in yellow. Cllck image for

Viadivastok, Russia packed with U.§., ‘9% view and image eredt.

Russian, and Canadian scientists. It
marks the beginning of a 45-day

collaborative journey of exploration and research in the Arctic. It's also an
histaric day for both Arctic research and exploration as well as
Russian-U.S. relations.

Stemrming from a 2003 Memorandum of Understanding for World Ocean and
Polar Regions Studies between NOAA and the Russian Acadery of
Sciences, this cruise will be the first activity under the Russian-american
Long-term Census of the Arctic (RUSALCA)

This initial cruise is a collaborative U.S.-Russian Federation oceanographic
expedition to the Arctic seas regions shared by both countries: the Bering
and Chukchi seas. These seas, and the life within, are thought to be
particularly sensitive to global climate change, because they are centers
where steep thermohaline and nutrient gradients in the ocean coincide
with steep thermal gradients in the atmosphere. The Bering Strait acts as
the only Pacific gateway into and out of the Arctic Ocean. As such, it is
critical to the flux of heat between the Arctic and the rest of the world

Moritaring the flux of fresh and salt water, as well as establishing
benchmark information about the distribution and migration patterns of the
sea life, is also critical. We need this information prior to the placement of
a climate-monitoring network in this region

Dore.
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Explorations : Gulf of Alaska 2004

- Exploring Alaska's
seamounts

Mission plan  July 30 - August 23, Mission
2004 Summary

The 2004 GuIf of Alaska
Seamount Expedition wil
use the deep submergence
vehicle (DSV) Alvin to
explore five large
seamounts. Giacorini, Octocorals, in the subelass Alcyonaria, —

Pratt, wielker, Denson, and have eght pinate tentacles, whereas
Dickens seamounts stretch ;2:,’;;’;’!2;‘:&:;2;Vﬁhi‘fwnaeu
over a 400-nautical-rmile  ars seen hers in the small prajections

section of the northeast  slong each tentacle of this Swiftia

Photo and

pacific, called the Polyp. Click image for larger view. Buguetzs
Kodizk-Bowie Seamount

Chain. Operating from a

base aboard the R/

Atlantis, scientists will dive to depths of up to 3,500 m to "1
conduct a series of biological and geological investigations on  Auqust 20

these ancient volcanoes.

All four of the Principal Investigators aboard this cruise were
part of the GuIf of Alaska Seamount Expedition in 2002, as
were other scientific researchers, many of the ship’s crew,

E the sub’s crew, and the cruise coordinator. The research foci
of this mission include:

 Geologic dating and characterization of the seamounts

 Deep-sea coral distribution and genetics

 Commurity ecolagy of deep-sea corals

 Investigation of the microbial, invertebrate, and fish
Explorers communities associated with the corals ‘

Done
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Explorations | The Hidden Ocean Arctic 2005

7 The Hidden Ocean Arctic 2005

June 27 - July 26, 2005
Mission

In June/auly 2005, an intemational team s

of 48 scientists from the United States,
Canada, China and Russia will
®  participate in a collaborative effort to
Gducaton  Explore the frigid depths of the Canada
S Basing located n one of the deepest
parts of the Arctic Ocean. This
expedition is named "The Hidden Ocean®
because this part of the Arctic Ocean is Yiew & visual collection of images
ArecSealoe  coversd with sea ice for most of the  from the The Hidden Ocean, Arctic
year and thus difficult to reach. ploration.

Photo and Video

|

Therefore very little information is T Click image to view 5 slide show,
Zhena e Ocean
MW crontly suaisble sbout the diversity of — nate oc
life in this region of the warld although —
Pelsgicfauna  this informatian is urgently needed to build a baseline of data to evaluate i
the impacts of changing enviranmental conditians, including warming and
ice melt in the Arctic over the last four decades. \
Operating from the U.S. Coast Guard icebreaker Healy and funded by e
Biodiersity  NOAA's Office of Ocean Explaration, scientists wil examine the hidden
warld of lfe n these extreme canditions with the aid of divers,
photographic platforms and a remately aperated vehicle (ROV) specially
designed to operate under ice and at great depth. Mare traditional uly 24 Log
techniques like ice coring, plankton nets and bottom trawls will support
Under-lce Diving  these efforts. Due to the Canada Basin's remate lacation, it is possible
- scientists will encounter never befare seen life forms
/
) The scientific sampling approach will cover the microscopic organisms “July 23 Lo
— found in the sea ice (sea ice binta) and in the sea water (mainly —
Dszp Sea Fauna  phytoplanktan), as well as larger animals in the sea water (zaoplanktan)
= and at the sea floar (zaabenthos). The studies will try to understand [——
A koges that svit botween ice, water and soa floor in this haren >

enviranment from the surface of the ice to the bottom of the deep sea.

Explorers

i/ /aceanespleret.noaa v/ explorations/ D5arctic/logs/summery/media/sldeshow/sideshou il
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Sounds of the Southern Ocean ofthe Southern Ocean
e

December 3 - December 13, 2005

Explorers  pobert p. Dziak Mission

NOAA Vents Program
Oregon State University
Hatfield Marine Science Center

i View a virtual fly-through of a

three-dimensional perspective of the

Bransfield Strait seafloor. (QUITKEIME,  Threc-dimensional perspective of the

2.6 Mb.) Seafloor of the Branshield Stat, the
Goean basin separating the South

¢ View 3 movie that demonstrstes the  Shefand [slands (oreen fapagraphy

rocesses involved in detecting a on the left) and the Antarctic
seafloor volcanic eruption using 3 peninsula (green topography on the
zeafloor volcanic erintion Uaind 2 right). Click image for iarger view,

hydrophone. (Quicktime, 440 Kb.) more information and image credi.

The Southern Ocean surrounds
Antarctica and serves as a conduit

between the Atlantic, Pacific and Indian oceans. Yet because of severe
climatic conditions, much of this ocean basin remains unexplored. Palar
regions play key roles in the global enviranment and one goal of our
project is to document linkages between changes to the Antarctic ice
sheet and the volcano-tectanic seafloor processes in the region. To meet
the challenge for continuous monitaring in this extreme environment,
during December 2005 we will deploy an array of Autonomous Underwater
Hydrophones (AUH). This new ocean-sensor technology uses cold-water
capable, deep-ocean hydrophones to provide the first-ever comprehensive
record from Antarctica of the sounds generated by moving ice sheets,
undersea earthquakes and volcanoes; even vocalizations from large baleen
whales, When the AUH array is recovered in 2006, sounds that have been
captured will enable identification of previously unknown volcanically
active regions on the seafloor, as well as the location of critical habitat for December & Loa
the great whales

December 6 Log

= |
Done [

NEH
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Explorations | Alaska's Submerged Heritage 2006

Submerged Cultural Resource
Management on the Last
Frontier:

Explorers

Reconnaissance, GIS Mapping, and
Biotic/Geochemical Characterization of
Threatened Shipwreck Sites in
Southeast Alaska

April 4 - April 12, 2006/

Dave McMahan, State Archaeologist
Office of History and Archaeology
Alaska Department of Natural Resources

Nearly half of the United States ocean
coastline falls within the boundaries of
the state of Alaska. Home for thousands
of years to indigenous maritime Aleut,
Eskima, and coastal Indian cultures,
Alaska and its people, past and present,
have inextricable links with the sea, &
longstanding source of food and clathing
and, in historic times, a place of
econormic opporturity, Alaska’s coastal
waters provide critical transportation
links and function as conduits of social
and cultural exchange. The state’s
continental shelf is the final resting
place for more than 4,000 known
shipwrecks, many of which have
historical or archaeological significance.
In many instances, archasologists
believe that the cold North Pacific
waters have contributed to an
enhanced state of preservation. The

orer

i

BRARY | EDUCATION

ror Fun |

| 5

Ed Grossman halds  firebrick from
the steamer CLARA NEVADA /
HASSLER. Click image for larger view
and image creait.

i Divers find the rear portion of the
CLAR A NEVADA's main shaft was
unbolted and missing, giving
testimony to a reported 1919 salvage
effort which remaved the propeller.
‘This movie clip begins at the unbolted
section as a diver swims forward aver
the engine and alang the keelson.
(Quicktime, 3.5 Mb.)

Dore.
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Explorations | Tracking Narwhals in Greenland

-P'-Lﬁ'q Tracking Narwhals in Greenland

ﬁ August 2006 - March 2007

MissionPlah  From August 2006 to March 2007, Leall Summery
scientists from the University of
washington and the Greenland Institute
of Natural Resources will instrument = .

8-10 narwhals with satellite-linked
time-depth-temperature recorders to
fn 28 track whale movements, diving

behavior, and ocean temperature 4&

o structure in Baffin Bay. The instruments A pod of narwhals from northern

Education

& Leq 1 Summary

Cimste Wil collect water colurh temperatire  Conede, AUSUS 2005 Ol magefor [ B
profiles in the pack ice to more than Slideshow
P 1500 meters in depth when narwhals
% ke a fall migration from north AN
% Greenland to their wintering grounds in Baffin Bay. Narwhals have never NS
Biolon been observed or studied in their winter habitat in central Baffin Bay due 4
to dense ice cover, offshore location, and logistics, 5o this is a very Harwhal Trackin
exciting opportunity for all participants. Slideshon

This work will be conducted in two phases. The first will be a tagging
Oceansaraphers  expedition along the coast of Melville Bay (where narwhals are known to
travel) during late summer of 2006, and the second phase will invalve
‘ tagging and observing whales in their winter habitat in Baffin Bay in March
2007. The summer tagging cruise will be conducted aboard the vessel m/y
Sila, a 7-persan boat that often serves as a platform for coastal
Explorers  transportation and research in West Greenland. The second phase will be
canducted from short-term mobile day camps established on pack ice in
Baffin Bay. Twin Otter planes and helicapters will be used to move the .
science party to and fram camps, and also to cbserve whales in the pack  rsgre
ice

Inuit Education
Slideshon

Adam Ravetch of Arctic BearProductions will produce an educational film
on narwhals during this study.

Dore.





10. Extended Continental Shelf (ECS) Arctic Seismic Mapping 2008 – Ongoing project. More information: http://www.ngdc.noaa.gov/mgg/ecs/ecs.html.
2. Arctic Exploration, August 15 – September 8, 2002. 


On the Arctic 2002 Expedition, 46 scientists from the United States, Canada, Japan and China gathered by ship and charter aircraft at the little Alaskan town of Kugluktuk. The expedition on board the Canadian Coast Guard icebreaker Louis St. Laurent lasted 24 days and covered 2,440 nautical miles, mostly through ice-covered waters of the Canada Basin. More information at: 


� HYPERLINK "http://oceanexplorer.noaa.gov/explorations/02arctic/" ��http://oceanexplorer.noaa.gov/explorations/02arctic/�  








1. Exploring Alaska’s Seamounts, June 22 – July 15, 2002. 


The Gulf of Alaska is a Pacific water body that is bordered by the southern coast of Alaska and the western coast of Canada. This glorious region is home to some of the largest glaciers on earth, and the cold, nutrient-rich waters of the Gulf support a diverse ecosystem that includes numerous species of fish and shellfish, as well as many marine mammals and large colonies of birds. More information at: 


� HYPERLINK "http://oceanexplorer.noaa.gov/explorations/02alaska/" ��http://oceanexplorer.noaa.gov/explorations/02alaska/�  





3. Mapping the Arctic: Exploring the Unknown Ocean, Sept. 1 – 10, 2003.


This September, Arctic and hydrographic researchers led by Dr. Larry Mayer from the Center for Coastal and Ocean Mapping at the University of New Hampshire embarked on a 10-day Arctic Ocean mapping expedition exploring the Chukchi and Northwind Ridge. The Arctic Ocean is our world’s least explored ocean, and this mission focused on creating detailed bathymetric maps in a unique area located in the U.S. Exclusive Economic Zone (EEZ) north of Alaska.  More information at: 


� HYPERLINK "http://oceanexplorer.noaa.gov/explorations/03arctic/" ��http://oceanexplorer.noaa.gov/explorations/03arctic/�  





4. Russian-American Long-Term Census of the Arctic (RUSALCA) 2004 : Initial Research Cruise to the Bering and Chukchi Seas, July 23 – August 24, 2004. 


On July 23, 2004, a Russian research ship, the Professor Khromov, leaves Vladivostok, Russia packed with U.S., Russian, and Canadian scientists. It marks the beginning of a 45-day collaborative journey of exploration and research in the Arctic. It's also an historic day for both Arctic research and exploration as well as Russian-U.S. relations. More information at: 


� HYPERLINK "http://oceanexplorer.noaa.gov/explorations/04arctic/" ��http://oceanexplorer.noaa.gov/explorations/04arctic/� 





5. Exploring Alaska’s Seamounts, July 30 – August 23, 2004. 


The 2004 Gulf of Alaska Seamount Expedition was a great success. Thanks to good weather and a hard-working crew, we made 17 of 18 planned dives on five seamounts in the Kodiak-Bowie Chain – a potential record for the region! Many people on board had participated in the the previous Gulf of Alaska cruise in 2002, when we lost only one dive to bad weather. Clearly, Mother Nature has treated us well during our visits to this unique and potentially turbulent region. More information at: 


� HYPERLINK "http://oceanexplorer.noaa.gov/explorations/04alaska/" ��http://oceanexplorer.noaa.gov/explorations/04alaska/�   





6. The Hidden Ocean Arctic 2005, June 27 – July 26, 2005. 


The Hidden Ocean 2005 Expedition focused on assessing the diversity of life and the environment in all three major realms of the Arctic - the sea ice, the water column and the sea floor. For one month, 35 members of the science party and 75 Coast Guard crewmembers worked together on board the US Coast Guard Cutter Healy to conduct round-the-clock science operations. More information at: 


� HYPERLINK "http://oceanexplorer.noaa.gov/explorations/05arctic/" ��http://oceanexplorer.noaa.gov/explorations/05arctic/�   





7. Sounds of the Southern Ocean, December 3 – December 13, 2005. 


The Southern Ocean surrounds Antarctica and serves as a conduit between the Atlantic, Pacific and Indian oceans. Yet because of severe climatic conditions, much of this ocean basin remains unexplored. Polar regions play key roles in the global environment and one goal of our project is to document linkages between changes to the Antarctic ice sheet and the volcano-tectonic seafloor processes in the region. More information at: 


� HYPERLINK "http://oceanexplorer.noaa.gov/explorations/05sound/" ��http://oceanexplorer.noaa.gov/explorations/05sound/�   





8. Submerged Cultural Resource Management on the Last Frontier : Reconnaissance, GIS Mapping, and Biotic/Geochemical Characterization of Threatened Shipwreck sites in Southern Alaska, April 4 – April 12, 2006. 


In April 2006, Alaska’s Office of History and Archaeology (OHA) collaborated with the University of Alaska Fairbanks (UAF), the University of Rhode Island (URI), the U.S. Minerals Management Service (MMS), and the NOAA National Marine Sanctuary Program to collect information on several historic shipwrecks in Southeast Alaska. More information at: 


� HYPERLINK "http://oceanexplorer.noaa.gov/explorations/06alaska/" ��http://oceanexplorer.noaa.gov/explorations/06alaska/�   





9. Tracking Narwhals in Greenland, August 2006 –March 2007. 


From August 2006 to March 2007, scientists from the University of Washington and the Greenland Institute of Natural Resources instrumented narwhals with satellite-linked time-depth-temperature recorders to track whale movements, diving behavior, and ocean temperature structure in Baffin Bay. The instruments collected water column temperature profiles in the pack ice to more than 1500 meters in depth when narwhals make a fall migration from north Greenland to their wintering grounds in Baffin Bay. More information at: 


� HYPERLINK "http://oceanexplorer.noaa.gov/explorations/06alaska/" ��http://oceanexplorer.noaa.gov/explorations/06alaska/�   








