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NMSP/USGS Joint Seabed Mapping Initiative:   
Sanctuary Mapping Priorities Identification Process 
 
Interim Report – September 2004 
 
 
Background:  Since 2002, with the signing of a Memorandum of Agreement, the USGS has been 
collaborating with the NMSP in the development of a strategy for seabed mapping in the national 
marine sanctuaries.  Additional critical assistance and support in this effort has been provided by 
the UNH Center for Coastal and Ocean Mapping/Joint Hydrography Center, and the Office of 
Coast Survey.  The goal of the strategy is to provide seabed maps of the national marine 
sanctuaries and Northwestern Hawaiian Islands Coral Reef Ecosystem Reserve that will effectively 
support management, research, monitoring, education, outreach, and enforcement at these sites.   
The identification of the mapping priorities across the NMS System and at each site is necessary to 
guide and inform the collection, analysis, ground-truthing, and visualization of these data, as well 
as to effectively and efficiently coordinate with other NOAA offices and programs within the NOAA 
Integrated Ocean Mapping (IOM) initiative, in mapping activities across the Agency.   

UNH Workshop: Findings and Recommendations: In order to address the first element of the 
USGS/NOAA MOU, a workshop was held at the University of New Hampshire in November of 
2002, hosted by the Center for Coastal and Ocean Mapping/Joint Hydrography Center. This 
workshop brought together experts from the Center, USGS, NOAA and the academic community 
with NMSP managers and scientists to identify the critical elements of appropriate and useful 
seabed maps, and how to best acquire such data and maps.  

A consensus was reached by the participants at the workshop that the Sanctuaries should be 
mapped completely, 100% coverage, using either acoustic or optical swath mapping technologies 
(multibeam, sidescan sonar, LIDAR), to a resolution of 10’s of meters horizontal and 10’s of 
centimeters vertical, which was generally consistent with the resolution of existing multibeam maps 
available at a few of the sites. The backscatter data, which provides some measure of bottom 
hardness (mud or rock, for example) must be interpreted and groundtruthed (according to a 
methodology to be developed…none currently exists) using regional habitat characterization 
schemes adopted by consensus within that region, but having elements which allow inter-
comparability among the schemes selected). Areas within each sanctuary will be identified and 
prioritized for higher resolution mapping (around horizontal 1 m or “optical” resolution…that which 
can only be mapped using video data, or more advanced technology – such as laser line scan or 
some recent advancements in multibeam technology). National priorities will be identified for base 
and higher resolution mapping, established on the basis of whether sites already meet the 100% 
coverage goal, and sites and areas within those sites where significant management needs (zone 
monitoring, designated research areas, impact assessment, etc.) are driving the collection of this 
information.  
 
 
 
 



Identifying Priorities:  Existing seabed mapping data and metadata (where available) were 
collected for each NMS site (and the NWHICRER) and converted to GIS data layers, providing a 
comprehensive catalogue of existing seabed mapping information available for each site (except 
the Monitor National Marine Sanctuary.)   Although most of the current survey data is from NOAA’s 
archives, it should be noted that other sources such as USGS, and University of Southern 
California data collected within sanctuaries were included. The sites were then divided into cells of 
1 sq. nmi. and sanctuary site personnel were asked to identify priority areas to be mapped both at 
“medium-resolution” and “high-resolution”, or with “side scan sonar”. Requests for other types of 
seabed mapping techniques were also considered where provided by site staff.  This information 
was collected and summarized in the accompanying map folio. Within each prioritized polygon is a 
number that is connected to specific information in the spreadsheets following the maps. 
Definitions of some of the different types of sonar data collection techniques follow this section.  An 
example of existing mapped areas for Channel Islands National Marine Sanctuary is included. All 
known recent surveys (as of Aug.15 2004) have been included in the assessment of currently 
available seabed mapping data. 
 
The results of this preliminary effort should not be considered final. The maps shown in this folio 
represent the first draft of sanctuary site proposed surveys. These maps and descriptive text will be 
provided to the site staff for review and revision.  It should also be noted that this is an evolving 
document that will be periodically updated for new survey requirements, completions, and priority 
changes.   
 
Next Steps:  A working session is being planned at the UNH CCOM/JHC in the Fall of 2004, 
involving participants from NMSP, USGS, OCS, and others, to take the mapping priorities 
information and identify the funding, ship-time, and other asset requirements that will be required 
for the NMSP to implement this seabed mapping strategy.   These assessments are made based 
on needs requirements, area covered, complexity of the survey area, depth divisions, staff 
availability, data processing, and equipment/platform requirements. This requirements document 
should be completed within two months of the completion of the working session, and be 
distributed to partners within NOAA and USGS involved in the Integrated Ocean Mapping 
collaboration. 
 
The US Geological Survey, NOAA/National Marine Sanctuary Program's Seabed Mapping 
Initiative: 2002-2003 Annual Report can be found at :  
http://www.sanctuaries.nos.noaa.gov/library/national/jsbmi.pdf 
 
For additional information, contact: 
Brad Barr, NMS Program Point of Contact, JSBMI (Brad.Barr@noaa.gov) 
Christine Taylor, Lead, Mapping Priorities Project (Christine.Taylor@noaa.gov) 
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Definition of terms: 
 

Multibeam sonar & backscatter – Most modern multibeam systems are capable of 
measuring both sound reflectance strength (known as backscatter and is similar to side 
scan sonar), and the depth, which is obtained by recording the time for the acoustic signal 
to travel from the transmitter (transducer) to the seafloor and back to the transducer.  
Multibeam sonars are generally attached to a vessel, rather than being towed like a side 
scan sonar. Therefore, the coverage area and data resolution on the seafloor is dependent 
on the depth of the water, which is typically two to four times the water depth. The fact that 
they are attached to the vessel also allows for precise location information for each 

individual sounding collected by the system.   

There are many types of systems available.  
Each system is manufactured to survey 
particular ranges of depths.  Most shallow water 
systems do not survey deep water areas well, if 
at all (depending on depth), and vice versa.  The 
main disadvantage of multibeam is the inability 
to position the transducer close to the seafloor i
deeper waters as is possible with side scan 
sonar.  Because the transducer is not being 
towed it can not be lowered or raised in order to 
obtain high resolution data across the entire 
seafloor being mapped.  There are new AUV 
mounted systems that can be used and they are 
currently being tested by the National 
Underwater Research Program (NURP).   

n 

Multibeam Survey – Flower Garden Banks 
NMS, James Gardner, USGS 

Midwater multibeam is a multibeam system for measuring biomass in the water column.  
This technology is still experimental 
but has shown positive results for 
measuring fish and other biomass 
in the water column at the midwater 
trawl levels.  NMFS is the most 
common user of midwater 
multibeam data.  However, the 
NMSP may be able to utilize this 
type of data with the help of NMFS 
and the NOAA vessels outfitted 
primarily for fisheries research.  An 
assessment of the types of and 
quantities of the animals living 
within and outside sanctuary waters Midwater and Seabed Multibeam Data (Center for Coastal 

Ocean Mapping – Joint Hydrographic Center) 



can provide the program with data that may help assess whether or not sanctuary special 
protection areas are working and are correctly placed.  In addition to the multibeam data 
collection, fish trawl data must also be simultaneously collected in order to determine the 
types of animals that are being recorded.  It is thought that this type of system may be 
better than traditional trawl data alone because the multibeam system will survey a wide 
swath to either side and below the vessel.  These areas are only partially covered by the 
trawl nets, and are thought to be the regions where animals may typically flee from the 
ship noise and turbulence.  

Side scan sonar is a specialized sonar system for searching and detecting objects on the 
seafloor. Like other sonars, a side scan transmits sound energy and analyzes the return 
signal (echo) that has bounced off the seafloor or other objects. In a side scan, side-
looking transducers transmit energy that is formed into the shape of a fan that sweeps the 
seafloor from directly under the towfish to either side, typically to a distance of 100 meters. 
The strength of the return echo is continuously recorded creating a "picture" of the ocean 
bottom where objects that protrude from the bottom create a dark image (strong return) 
and shadows from these objects are light areas (little or no return). While the shape of the 
seafloor and objects on it can be well depicted, most side scan systems can not provide 
any depth information. 

The advantage of side scan sonar 
over multibeam surveys is its 
ability to resolve small details in 
very deep water.  While multibeam 
is usually hull-mounted, a side 
scan sonar is usually towed below 
and behind a ship. This allows the 
sonar to get as close to the target 
as is needed.  The disadvantage o
the side scan sonars is that they 
do not provide depth information, 
and are not precisely geo-rectified 
because the towfish cannot be 
tracked underwater with a GPS 
system so that only estimated 
ositions can be obtained.  This 

type of survey is particularly good 
for shipwreck and hazards to navigation surveys at depth, or for getting a closer view of 
known depth and backscatter locations for purposes of habitat or geologic classification.  
Used in conjunction with multibeam surveys and ground truthed data such as video or 
sediment surveys, this technology can be very useful for detailed bottom classification.  

 

USS Monitor Side Scan Survey – NOAA’s Hydrographic 
Survey Division 
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