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Potential U.S. ECS in the Arctic



THE CONVENTION ON 
THE LAW OF THE SEA



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 of the “seabed and subsoil” 
of the continental shelf

ARTICLE 76 of UNCLOS



United Nations Convention 
on the Law of the Sea 

Article 76

http://www.environment.gov.au/coasts/oceans-policy/publications/images/maritime-zones.gifFrom

MARITIME ZONES



Data Required

• To establish an extended continental shelf a 
coastal state must demonstrate that region is 
“natural prolongation” of continental landmass – limits 
are then determined by

• depth and shape of the seafloor 

• the thickness of the underlying sediments

• distances from the territorial sea baselines

(FOS and 2500m contour)

(1% line)

(350 nm line)

Need to map the seafloor



Formulae Lines:
Foot of Slope + 60 nmi - bathy

Gardiner line - sediment thickness less than 
1% of distance back to FOS - seismic and bathy



Cutoff Lines:

350 nmi from baseline - distance

2500 m contour+100  nmi - bathy



UNH CCOM-JHC U.S. Law-of-the-Sea Bathymetric 
Mapping to Date

> 1,060,000 km2
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Arctic is unique as an ocean basin in that >52% is made 
up of shelf (geologic)



Five nations having potential 
extended shelves

From Ron McNab



From Durham University





Chukchi plateau

Barrow margin

2003 & 2004
2007 & 2008

Chukchi Region and Barrow Margin



Arctic - Chukchi Plateau mapping
USCGC Healy

Larry

Seabeam 2112 - 12 kHz, 121-2˚ receive beams
bathymetry & acoustic backscatter
Knudsen 320BR 3.5-kHz chirp profiler

UNH: bathymetry, backscatter & 3.5-kHz processing at sea

Andy



operations…………….……... 65 days
transits……………………..… 24 days
average speed (in ice)……...4 kts
average sea-ice state………..…9/10
tracklines………………… ~24,300 km
Area mapped…….…. ~135,000 km2

Arctic Mapping 
2003,2004,2007,2008 

cruise statistics



Healy 03-02

~3000 km of 
multibeam 

sonar 
bathymetry

1-11 Sept 03

8/10 ice



typical ice conditions
2003

8/10 “cheesy” ice



Redefinition of the 2500 m contour



3100 m high, summit at 900 m water depth

Healy Seamount
looking S, ve=6x

45 km long x 15 km wide

water depth (m)



Healy Seamount Survey



HEALY 2004 - Plan



Radarsat ice coverage for 10 October 2004.  Image processed at 
either ASF, Qinetic or CDPF.   © CSA2004

2004

Chukchi plateau



Grönland

How do we map in this?

Photo from M. Jakobsson



HEALY 04-
05 TRACK

6-26 Oct. 
2004

6700 line km

“Ratchet Surveying”

“Pirouette Surveying”



Barrow margin
looking SE, ve=10x

ridges
<300 m high,
~100 km long

erosionN

mapped 2500-m isobath



HEALY 07-03
Plan

Depart Barrow:
17 Aug. 07

Return Barrow
15 Sept. 07









HEALY 
0703

mapping the
2500-m isobath &
foot of the slope



perspective view looking SW

2007 results

Healy 03-02, 04-05, 07-03







Pt Barrow

2003, 2004 & 2007
Arctic surveys

0 500 km

scours
& bedforms

Barrow margin



λ = ~2 km
H = ~10 m

A

B

3 to 5 m deep

central Chukchi
Plateau

A B

ice grooves

-380 m

-470 m



Pt Barrow

2003, 2004 & 2007
Arctic surveys

0 500 km

pockmarks

Barrow margin



central Chukchi Plateau pockmarks

VE = 10x
looking SW

200-m diameter
20-m deep



HEALY 0805 – SHIPTRACK 



HEALY 0805 – SHIPTRACK AND DREDGE SITES







HEALY 0806 and LOUIS St. LAURENT WORK





www.ccom.unh.edu

ALSO 
available 
through

NGDC 

and

LDEO 
GeoMapApp



Nansen 1907IBCAO 2008

~6 % OF THE ARCTIC 
OCEAN HAS BEEN MAPPED 

WITH MULTIBEAM

THERE IS MUCH MUCH 
MORE TO DISCOVER!!!
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