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THE UNITED NATIONS
CONVENTION ON THE LAW

OF THE SEA




ARTICLE 76 of UNCLOS
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Six hundred and, seventeen words
that redefine the "continental shelf”
of a coastal state and provide a
mechanism for the state Jo extend
its sovereign rights over the
resources of the “seabed and subsoil”
of the continental shelf
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Article 76 Data Required

* To establish an extended continental shelf a
coastal state must demonstrate that region is
“natural prolongation” of continental landmass
(creative ambiguity) - limits are then determined by

+ depth and shape of..the seafloor (iosend 2500m contour)

. the thickness' of Hex Inderlying sediments (1% line)

- distances from itorial sea baselines (350 nm line)

Need ap the seafloor
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Potential for Oil and Gas in the Arctic

HYDRATE LIKELIHOOD AREAS IN THE ARCTIC

LEGEND
500 m
12500 m
‘l200 M Limits —m — ———————
| Extrapolated from recognized hydrate zones [——
Analogous to other hydrate-rich abyssal areaspmy
Areas of high gas production and entrapmentmm

Adapted from Max and Lowrie, 1990 DY, RM & GC GSC Atlantic June 1997 (Revised)

Slide courtesy Ron Macnab



Five nations having potential extended
shelves

PRINCIPAL PHYSIOGRAPHIC FEATURES OF THE ARCTIC OCEAN

DV. AM & GC GSC Atlantic June 1987 (Revised)
Fromm Ron MacNab
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5.108. Bathymetry from IBCAQ in detaded area ARC, drawn bathymelric profiles, and possible locations of
the FOS. Labeled profile is shown in figure 5.11. Note that the orange line, which represents the 2500 m +
100 nm, makes use of the 2500 m contour of the Alpha-Mendeleev Ridge as well as the Canadian shelf




How do we map in this






e

Akademik Fedorov

BUT NONE WOULD HAVE
BEEN ABLE TO EASILY
COLLECT USEFUL DATA
15-20 YEARS AGO




Minimum lce Extent

Average Monthly Arctic Sea Ice Extent
September 1979 - 2012




typical ice conditions
2003
8/10 “cheesy” ice
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Healy Seamount
looking S, ve=6x
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water depth (m)

3100 m high, summit at 900 m water depth
45 km long x 15 km wide



Healy Seamount Survey
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Central Chukchi Plateau pockmarks

VE = 10x
looking SW




S km
central Chukchi
Plateau

Niessen
et al,
2013

1ce grooves

3 to 5 mdeep

%0 m

=\ “Takobsson et al, 20

ns: 1 More de¢
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Evidence for an ice shelf covering the
central Arctic Ocean during the
penultimate glaciation
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HEALY 2004 - Plan




Minimum lce Extent

Average Monthly Arctic Sea Ice Extent
September 1979 - 2012
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Minimum lce Extent

Average Monthly Arctic Sea Ice Extent
September 1979 - 2012
















Healy 03-02, 04-05, 07-03
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Where we thought FOS was
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HEALY 0805 - SHIPTRACK AND DREDGE SITES

- .-

Volcaniclastic sedimentary N
rock — hyaloclastite . '
» Vesiculatlion in glass and |
grading of pumice implies [SAY&
* deposited soon after \
l shallow water volcanic |
eruption.
oMY
Flood Basalts — 100-82 Ma

Metasediments - slate and

coarse sandstones representing |
proximal continental arc sources
— at least 420 Ma (zircon ages).

Also 112 Ma flood basalts.




WESTERN ARCTIC
JOINT PROGRAMS CANADIAN AND US ICEBREAKERS
LOUIS S. St. LAURENT and HEALY




LSSL
SEISMIC
DATA

15 481 km

From David Mosher







Extent (million square kilometers)

8.5

Average Monthly Arctic Sea Ice Extent
September 1979 - 2012
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LSSL Monitor Records
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2007/09/04
1-153.580, 76.891

The “Foot of the 2007/08/10

-165.030, 81.721
3815.6m

2007/09/06 4
-154.906, 80.169~ — | 2007/09/10
3818m f - | -164.407,
| -155.903, 80.889 B "» 82.229
3818.9m £ 3817.5m

(From Brumley, 2009)




Minimum lce Extent

Average Monthly Arctic Sea Ice Extent
September 1979 - 2012
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*Corresponding author (e-mail: larrv@ccom.unh.edu)
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Long/Lat: -132 08.2 W, 80 01.7 N
2008 (9-13-2008)




Long/Lat: -156.072055 W, 80.293353 N
2007 (9-6-2007)

Average Monthly Arctic Sea Ice Extent
September 1979 - 2012




Long/Lat: -156.072055 W, 80.293353 N
2012 (9-12-2012)

Average Monthly Arctic Sea Ice Extent
September 1979 - 2012
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FOX NEWS

Science Home Air & Space Archaeology ‘ ‘ Wild Nature Natural Science Dinosaurs Slideshows

PLANET EARTH

Arctic sea ice up 60 percent in 2013
| Pk Y AN

L

Amazon Videos | Feedback <12m| W Follow @MailOnline @ DailyMail Sunday, Apr 20th 2014 3P\ 44°F . 6P\ 48°F . 5-Day Forecast

ce Data C
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pmaﬂOﬂllﬂP News
And now it's
Arctic ice caf
« 533,000 more square | THAT FREEOOM SHALL NOT PRAMSH
« BBC reported in 2007 BEENEG U.S. NEWS WORLD NEWS ECONOMY SCVTECH CULTURE

summer by 2013

« Publication of UN clin You are here: Home * SciTech * Environment
caused by humans pt

A
By DAVID ROSE Wednesday, 18 December 2013 15:52

rusLsnen: 1837 est. 7 seperner A\l GOT@ FOrecasted “Ice-Free” Arctic by 2013; Ice Cover Expands 50%

L Written by Alex Newman

W Tweet 230 m 5,076 peopia ke thes font size Print E.mall §
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Average Monthly Arctic Sea Ice Extent
August 1979 - 2013
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National Snow and Ice Data Center

1978 1983 1988 1993 1998 2003 2008 2013
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MINIMUM ICE EXTENT
THROUGH 2016

Average Monthlv Arctic Sea Ice Extent
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ALL BATHYMETRIC DATA MADE AVAILABLE WITHIN A FEW

MONTHS OF COLLECTION

ore our planet with

Abaut U Rasearch fdecaton Outreach Pubicabzns
Horme  Resowch  Law of e Sa8 - Arci

Law of the Sea Mapping Program

_ Atantie | Arctic Bering Gulf of AKX | Gulf of Mexico | Lime hlnndfnwl Marianay |
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Program has been dhaded ko 3 subaroan: North, Condr ol and South

“The HESTOD heg wars 2 component of the international Poly Yeu

2004 - HEOM ~ Aboutus Data and products

!""' 2003 - 0N

- International Bathymetric Chart of the Arctic Ocean
2 (IBCAO)
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’ National Centers for Envnronmental Information (NCEI)
Rolling Deck :

NOAA's National Centers for Environmental information (NCEI) are responsible for hosting and providing public access to one of the most
significant archives for environmental data on Earth with over 20 petabytes of comprehensive atmespheric, coastal, oceanic, and
geophysical data. Read more abost NCEL »



CHALLENGES




ACCESS!

PHYSICAL - PLATFORMS



/’ United States Coast Guard @
U.S. Department of Homeland Security

HEALY 1101 25 Jun/29 Jul Dutch/ Kodiak Ecosystems & Chemistry NASA
HEALY 1102 11 Aug/28 Sep Barrow/ Barrow Law of Sea ECS NOAA

HEALY 1103 05 Oct/27 Oct Nome/Dutch W. Arctic Currents NSF







PERMLIT | LNG

ENVIRONMENTAL

National Environmental Policy Act

vvvvvv

CATEGORICAL EXCLUSION - no significant impact

ENVIRONMENTAL IMPACT STATEMENT - open
for public comment and other federal agencies

INCIDENTAL HARASSMENT AUTHORITY (IHA)
mitigation procedures - Marine Mammal/
Protected Species Observers



US requests to conduct marine scientific research
in Russian EEZ

Perestroika and Glasnost Putin Era
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ACCESS!
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Maritime jurisdiction and boundaries in the Arctic region

AUTHORIZATION



[SWERUS €3
2014

The Swedish-Russian-US-Arctic Ocean
Investigation of Climate-Cryosphere-
Carbon Interactions
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C3 = Carbon-Cryosphere-Climate i;é

SEA ICE, PERMAFROST, CARBON CYCLE, GASHYDRATES IN UE
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TASKS:
« Acoustically map the distribution of gas seeps
« Acoustically determine the flux (rate) of methane

release?




EK-80 on ODEN

Wide-Band Transceiver

Target Strength (dB)
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SWERUS C3
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Image: Larry Mayer, CCOM/JHC




SWERUS C3
Acoustic Determination of Bubble Size > Estimation of
Flux from Target Strength
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GREAT STEP FORWARD: Coordmatlon between NSF and

Swedish Polar Siyérlat

-~ -

Petermann 2015 Expedition with Icebreaker Oden
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CAN THIS SORT OF ARRANGEMENT BE EXTENDED TO OTHER
ICEBREAKERS - OTHER NATIONS?
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