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THE CONVENTION ON
THE LAW OF THE SEA




ARTICLE 76 of UNCLOS

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

* A coastal state can extend its continental shelf

beyond 200 nm from its baselines (entitling it to
sovereign rights over the resources of the seafloor

and subsurface) if certain morphological
characteristics are met - these are ‘determined by:

* depth and shape of ‘the seafloor (Fos and 2500m contour)
+ the thickness of ‘the under-lymg sediments (1% line)

- distances from the territorial sea baselines (350 am line)

Need to map the seafloor
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UNH CCOM~-JHC U.S. Law-of-the-Sea Bathymetric
Mapping to Date
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Potential for Oil and Gas in the Arctic

75 USGS (2009) 13% of world's undiscovered oil, 30%
~ undiscovered gas, 20% undiscovered natural gas liquids

HYDRATE LIKELIHOOD AREAS IN THE ARCTIC

LEGEND

500 m

12500 m

/l2z00 M Limits —— ————————

| Extrapolated from recognized hydrate zones
Analogous to other hydrate-rich abyssal areaspmm
Areas of high gas production and entrapment

Adapted from Max and Lowrie, 1990 DY RM & GC GSC Aflaniic June 1997 (Revised)
Slide courtesy Ron Macnab



How do we map in this?
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Lead Line and Sounding Machine

Between
1900 and
1940 ~ 2000
lead line
measurements
in the Arctic




Single Beam Echo Sounder
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Gravity Measurement
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Multibeam

Echo Sounder




Multibeam

mapping

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

Average Monthly Arctic Sea Ice Extent
September 1979 to 2011

Monthly September ice extent for 1979 to
2011 shows a decline of 12.0% per decade.

National Snow and Ice Data Center

1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 200 2011
Year

National Snow and Ice Data Center



Percent of Total Amount of Ice

AGE OF SEA ICE

Arctic sea ice age at the end of winter

Ice age Median ice age
March 2011 March 1979-2000

First-year ice Second-year ice Multiyear ice
(<1 year old) (1-2 years old) (>2 years old)
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National Snow and Ice Data Center



Impact of Ice-Free Arctic Summer on
Marine Transport
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Five nations having potential
extended shelves

PRINCIPAL PHYSIOGRAPHIC FEATURES OF THE ARCTIC OCEAN

LEGEND
200 M Limits

DV, RM & GC GSC Atlantic June 1997 (Revised)

From Ron McNab
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US ECS MAPPING in the

Arctic 2003, 2004
2007, 2008
2009, 2010,

011, 2012

Chwukchi plateau /'1 1
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Barrow margIin
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5.10B. Bathymetry from IBCAQ in detailed area ARC, drawn bathymetric 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.




USCGC Healy

Length, Overall =128 meters
Beam =25 m
Propulsion = Diesel/Electric
’ Displacement =16,000LT
i

Shaft HP = 30,000 HP
Props = 2 fixed pitch
Cruising Speed = 12 knots.

skl

R '.':": '"'“ﬁ.. Max Speed — 17 knts
L Tp——— : Fuel Cap = 4.62 M liters

: ﬂ : w lcebreaking = 1.4 m continuous, 2.44 m
' . R ¥ . backing and ramming

- Accommodations = 19 Officer, 12 CPO,
- .54 enlisted, 35 (+15) scnehtﬂ§ts
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Extent (million square kilometers)
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National Snow and Ice Data Center



Healy 03-02

~3000 km of
multibeam
sonar

bathymetry
1-11 Sept 03

8/10 ice




A typical ice conditions
2003
8/10 “cheesy” ice




Redefinition of the 2500 m contour
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Healy Seamount
looking S, ve=6x

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



Extent (million square kilometers)
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National Snow and Ice Data Center
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HEALY 04-
05 TRACK

6-26 Oct.
2004

6700 line km

"Ratchet Surveying”

"Pirouette Surveying”
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Healy 03-02, 04-05, 07-03

Where we now think it is /

perspective view lool
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2008--2011- JOIENT CANADIAN/U.S. PROGRAMS - FOCUS ON
SELSMIC
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Extent (million square kilometers)
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National Snow and Ice Data Center



Extent (million square kilometers)
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Extent (million square kilometers)
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Extent (million square kilometers)
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Multibeam data

Seismic and MBES
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LSSL Monitor Records
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Extent (million square kilometers)
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Long/Lat.: -156.072055 W, 80.293353 N
2007 (9-6-2007)

Aloft Conn 2007-



Long/ Lat.: -156.072055 W, 80.293353 N
2012 (9-12-2012)
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— Area mapped..... ... ~389,000 km?

S

[ s

e

-

US ECS Arctic Mapping 2003,2004,2007,2008,2009, 2010, 2011. 2012
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Multibeam cruises
1 [B Oden

| Siberia | = cc6s Amundsen

=1 RRS James C. Ross

W RV Akademik N. Strakhov
| I RV Helmer Hanssen
[ RV Hesperides

B RV Maria S. Merian
mm RV Mirai

= RV Knorr

[ RV Nathaniel B Palmer
| 3 RV OGS-Explora

N 1 RV Polarstern

=1 SVKommndor Jack
B USCGC Healy

Multibeam compilation

| Il MAREANO ;
Single beam/spot sound.
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