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United Nations Convention United Nations Convention 
on the Law of the Sea on the Law of the Sea 

Article 76Article 76
Six hundred and seventeen words that Six hundred and seventeen words that 
redefine the redefine the ““continental shelfcontinental shelf””

 
of a of a 

coastal state and provide a mechanism coastal state and provide a mechanism 
for the state to extend its sovereign for the state to extend its sovereign 
rights over the resources of the rights over the resources of the 
““seabed and subsoilseabed and subsoil””

 
of the of the 

continental shelfcontinental shelf



UNCLOS Article 76UNCLOS Article 76

••
 

In order to extend sovereign rights over these In order to extend sovereign rights over these 
resources to "submerged extensions of the continental resources to "submerged extensions of the continental 
margin" beyond their 200 nm Exclusive Economic Zone margin" beyond their 200 nm Exclusive Economic Zone 
(EEZ)  a coastal state must:(EEZ)  a coastal state must:

••
 

Demonstrate a Demonstrate a ““natural prolongationnatural prolongation””
 

of the coastal of the coastal 
statestate’’s territorial landmass s territorial landmass 

typically typically broad continental shelf and/orbroad continental shelf and/or

thick sedimentary wedgethick sedimentary wedge

The ProcessThe Process





Resources of extended U.S. continental shelf Resources of extended U.S. continental shelf 
estimated to be worth 1.3 TRILLION $estimated to be worth 1.3 TRILLION $

MurtonMurton, B.J, Parsons, L.M., Hunter, P. and Miles, P., 2001, , B.J, Parsons, L.M., Hunter, P. and Miles, P., 2001, 
Global nonGlobal non--living resources on the living resources on the thethe

 

extended continental extended continental 
shelf: Prospects at the year 2000, Intl. Seabed Authority   shelf: Prospects at the year 2000, Intl. Seabed Authority   
Tech. Study No 1Tech. Study No 1

??

??

??

????



Data RequiredData Required

••
 

Once the natural prolongation is established the Once the natural prolongation is established the 
extended continental shelf beyond the 200 nm EEZ extended continental shelf beyond the 200 nm EEZ 
is determined by a set of formulae and limit lines is determined by a set of formulae and limit lines 
defined from the:defined from the:

•• depth and shape of the seafloor depth and shape of the seafloor 

•• the thickness of the underlying sedimentsthe thickness of the underlying sediments

•• distances from the territorial sea baselinesdistances from the territorial sea baselines

(FOS and 2500m contour)(FOS and 2500m contour)

(1% line)(1% line)

(350 nm line)(350 nm line)

Need to map the seafloor!!



Boat model retrieved from the tomb of Meket-re who was buried at Thebes in about 2000 BC. From, The 
Ocean Basins:Their Structure and Evolution , The Open University

The Lead LineThe Lead Line
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The History of Ocean MappingThe History of Ocean Mapping

Lead Line:Lead Line:
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The History of Ocean MappingThe History of Ocean Mapping

Lead Line:Lead Line:





Single Beam Echo SounderSingle Beam Echo Sounder







MultibeamMultibeam SonarSonar



Figure from John Hughes Clarke - UNB

Single Beam SoundingSingle Beam Sounding



Figure from John Hughes Clarke - UNB

MultibeamMultibeam SoundingSounding









A new perspective A new perspective new insightsnew insights



UNH CCOMUNH CCOM--JHC U.S. LawJHC U.S. Law--ofof--thethe--Sea Bathymetric Sea Bathymetric 
Mapping to DateMapping to Date

Mayer et al. 2002 U.S. Law-of-the-Sea Desktop Study
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Gulf of AlaskaGulf of Alaska
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Chatham fan, southern GOA
oblique view, ve=20x

looking NE

Horizon Channel



Chatham fan & channel system, GOA
ve=20, looking NE
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West Mariana Ridge

Mariana Ridge
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Vela
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92,111 km2
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Mapped complete extent of 2500-m isobath
& zone of the foot of the slope



Stingray Shoal
16.4 m !

crater

6.9 m
guyot !

crater

ve

 

= 10x
Looking SE

11 peaks <500-m deep
23 peaks <1000-m deep

West Marianas Ridge

almost all volcanoes are peaked
(2 are guyots) &

all but 2 are submarine in origin



Atlantic Margin Atlantic Margin ––
 

2004, 2005, 20082004, 2005, 2008





relocation of the 2500-m isobath 

U.S. Atlantic margin



New England Seamounts
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Oceanographer Canyon systemOceanographer
 

Canyon-channel system
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2004 & 2005 data

U.S. Atlantic margin

VE = 15x
Looking E 2008 data

HOR
HTC

HOR: Hatteras Outer Ridge
HTC: Hatteras Transverse Canyon



Arctic is unique as an ocean basin in that >52% 
is made up of shelf (geologic)



Potential for Oil and Gas in the ArcticPotential for Oil and Gas in the Arctic

Slide courtesy Ron McNab

USGS (2009) 13% of worldUSGS (2009) 13% of world’’s undiscovered oil, 30% undiscovered s undiscovered oil, 30% undiscovered 
gas, 20% undiscovered natural gas liquidsgas, 20% undiscovered natural gas liquids



Five nations having potential Five nations having potential 
extended shelvesextended shelves

From Ron McNab



From Durham University



Chukchi plateau

Barrow margin

2003 & 2004 & 2007 & 2008



Grönland

How do we map in this?



USCG HEALY



Redefinition of the 2500 m contour



3100 m high, summit at 900 m water depth

Healy SeamountHealy Seamount
looking S, looking S, veve=6x=6x

45 km long x 15 km wide

water depth (m)



Healy Seamount SurveyHealy Seamount Survey



HEALY 07HEALY 07--0303





HEALY 0703HEALY 0703

mapping the
2500-m isobath
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Healy 07-03–

 

where’s the real FoS?3.5-kHz chirp





perspective view looking SW

2007 results

HealyHealy 0303--02, 0402, 04--05, 0705, 07--0303



HEALY 0805 HEALY 0805 ––
 

SHIPTRACK AND DREDGE SITESSHIPTRACK AND DREDGE SITES
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