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Integrated Seabed Surveys in the Arctic Ocean 

Alaska OCS Region 

BOEM Information Need:   
 

 Archaeological assessments and archaeological potential 
not limited to areas of ice gouging. 

 Information on ice gouge recurrence rates, gouge width 
and depth to refine the Arctic effects portion of the fault 
tree model.  

 Collected bathymetry data will support Oil-Spill Risk 
Analysis (OSRA) through improvements to ocean 
circulation modeling and ongoing analysis of observational 
data.   

 Regional information for integrative marine spatial 
planning. 
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Presenter
Presentation Notes
Bullet 1:  Archaeological work necessary for analyses of proposed lease sales and exploration, development and production activities in conformance with both the National Environmental Policy Act and the cross-cutting National Historic Preservation Act.Bullet 2:   The fault tree model is used to develop oil-spill occurrence probability distributions for the Beaufort and Chukchi seas. BOEM does not have any information on ice gouge recurrence rates, ice gouge width or depth for  either the Beaufort or Chukchi seas OCS.Bullet 3:   There is a major need for good bathymetry data for the Northeast Chukchi Sea. These surveys will provide very high resolution bathymetry data that can be integrated with other ongoing surveys efforts (UAF bathymetry study)Bullet 4:  This data would be used for evaluation of any proposed Development Production Plans (DPPs) and for development of mitigation and monitoring strategies to avoid irreparable impacts on nonrenewable resources and costly pipeline construction errors. 



Alaska OCS Region 

Background: 
 

A) Relationship with Previous Work/Efforts   
 Beaufort Sea Cultural Resource Study, 1978 OCS study 
 Review of Geological and Geophysical Data and Core Analysis 

to Determine Archaeological Potential of Buried Landforms, 
Beaufort Sea. (OCS Study MMS 2007-004) 

 Evaluation of Sub-Sea Physical Environmental Data for the 
Beaufort Sea OCS  and  Incorporation into a GIS Database 
(OCS Study MMS 2002-017) 

 Ice Gouged Micro-Relief on the Floor of the Eastern Chukchi 
Sea, Alaska, USGS Open File Report 78-693.  

 1989-1991-Site-Specific Industry Surveys in the  
Chukchi Sea. 
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Presentation Notes
Please note that an archaeological study has never been funded for the Chukchi Sea even though this was Beringia, which has long been thought to have been a source of entry used by humans to the New World, and has great potential for historic prosperities of national significance.(MMS OCS Study: 2002-017)    This study compiled available ice gouge and other seabed and sub-seabed information collected from single year site-specific surveys in the Beaufort Sea from the 1980’s to 2002.  The survey data had shown that ice gouges covered most of the shelf area out to 70 meters in water depth, but it is currently unknown when these gouges had formed and there is very limited information on gouge incision depth. Over 10,200 ice gouges were mapped in water depths ranging from 24 to 58 meters. Ice gouge age and recurrence rates are unknown.Ice Gouge Micro-Relief on the Floor of the Eastern Chukchi Sea, Alaska, USGS Open File Report 78-6931800 Km Side-scan sonar and bathymetry survey between 20 and 70 meters water depth.Over 10,200 ice gouges were mapped in water depths ranging from 24 to 58 meters.Maximum gouge incision depth occur in water depths between 35-50 meters (Max. incision depth of 4.5 meters).Ice gouge age and recurrence rates are unknown. Author’s Conclusion: Contemporary ice gouging occurred at water depths of at least 43 meters. 1989-1991-Site-Specific Industry Surveys in the Chukchi Sea:.11 separate site-specific surveys.Single year surveys which were conducted adjacent to proposed drilling locations.Located ice gouges in water depths between 30 and 48 meters.Ice gouge incision depths up to 4 metersIce gouge age and recurrence rates are unknown.
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Background: 
 

B) Relationship with Concurrent/Future Efforts 
 Alaska focused on eastern interior stratified archaeological sites 

dating to late Pleistocene early Holocene interface.  
 

 Joint Industry Programs (JIP’s) have identified multi-year 
grounded ice from aerial surveys in the Chukchi Sea.  
 

 Industry Ice Profiling Sonar’s (IPS) have measured ice drafts of 
almost thirty meters at the lease sites. 
 

Tentative Ranking:  9       

Integrated Seabed Surveys in the Arctic Ocean 

Presenter
Presentation Notes
Bullet 1: Many questions – entry of humans to New World, viability of Beringian route, formation of archaeological traditions, linkages with other regions thought to be answered through identification and analyses of drowned sites.Bullet 2:  JIP’s with BSEE have identified a multiyear grounded ice feature in the Chukchi Sea. A single feature was surveyed and found to contain a gouge in over 110 feet of water. The details of this information are not available to BOEM.Bullet 3:  IPS and co-located ADCP’s have identified numerous large keeled structures some at speeds exceeding 100cm/sec.Bullet 4:   Ancillary surveys conducted by industry that may gather information on ice gouging and archaeological information are not made readily available to ESMS and EAS staff.  Especially those surveys that are conducted off lease.
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Study’s Objectives: 
 

 Assess archaeological potential in areas of active and 
potential industry activity in the Beaufort and Chukchi seas 

 Document ice gouge recurrence rate and physical 
characteristics,  

 Map Holocene and Pleistocene horizons as old as 35,000 
years ago 

 Synthesize existing geologic, paleoenvironmental, 
archaeological and historical data 

 Incorporate the collected data into the BOEM Geohazard 
Database  
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Presentation Notes
Bullet 1:  Assessment to be based on geophysical and geologic information, including geomorphological features, shipwrecks, and sea-level indicators that can be used to hypothesize sea level curves        Bullet 2:  Include ice gouge incision depth, gouge orientation, and width.Bullet 3:  Produce statistics on ice gouge recurrence rates in years, ice gouge incision depth, orientation, width for fault tree analysisBullet 4:  Outcome to more clearly define the relationship of prehistoric human populations to the prehistoric landscape into an Archaeological Baseline Study for the Chukchi and Beaufort seas.
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Methods: 
 

 Marine geophysical survey of the sea bed and the shallow 
sub-seabed in areas of potential industry activity, including 
potential pipeline routes. 

 Historical and newly collected core data 
 Compare contemporary and historical ice gouge  

occurrence  
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Presentation Notes
Bullet 1:  Equipment to include side scan sonar, multibeam bathymetry, chirp sub-bottom profilers and precision GPS navigationBullet 2:   Historical and newly collected shallow cores will be analyzed and integrated with the geophysical data across the survey area to better define the continuity of the Holocene and Pleistocene horizonsBullet 3:  Ice gouge surveys will transect older site specific surveys where gouges had been identified in past years.
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Methods (continued): 
 

 Multibeam bathymetry and side scan sonar to provide ice 
gouge characteristics ( i.e., length, width, incision depth), 
water depth, and locate shipwrecks on the seabed. 

 Sub-bottom profiler will provide detailed information on 
archaeological features, as well as characteristics of the 
shallow sub-seabed Pleistocene and Holocene 
stratigraphy. 

 Ice gouges and archaeological features will be acquired in 
digital GIS format and incorporated into existing databases 
(geohazard and shipwreck) 
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Presenter
Presentation Notes
Bullet 1:  Data to include length, width, orientation, gouge incision depth, and water depth of the gouge; and information on shipwrecks found on the seabed.
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Additional Pertinent Information 
 

 Archaeological sites unknown in Chukchi and industry seismic 
data not shared until EP submitted. 

 Ice gouge spatial distribution, age, and recurrence rate are 
unknown for the Chukchi Sea and Beaufort Sea OCS. 

 Empirical ice gouge data is required for the BOEM Fault Tree 
Model to assess the risk from future potential pipeline spills due 
to ice gouging for the Chukchi and Beaufort seas. 

 Ancillary site specific and ice gouge surveys have been 
completed or are planned by industry both on and off lease, but 
that information is not available to BOEM environmental 
analysts to include in environmental reviews. 
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