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French Frigate Shoals

Midway

Niihau2001-2005 – TOAD Photo & Video (4000+ segments)
2002 – Kilo Moana Multibeam for CRER Boundaries (38,000+ sq. km.)
2003 – R/V AHI Midway Atoll (288 sq. km.)
2005 – NOAA Ship Hi’ialakai & R/V AHI

Nihoa, Pearl & Hermes, Kure for CRER Boundaries, Brooks Bank SE,
Ni’ihau, Penguin Banks (50%), & NShore Moloka’I, Maro Reef (30%),
French Frigate Shoals 90% Mapped in 20-100m



• Open on the leeward side
• 733 km2 of coral habitat <-100 m
• Wide range of reef habitats

• ocean-facing reef slopes
• patch/linear reefs, pinnacles

• Highest coral diversity in NWHI
• Seal, turtle, and seabird sanctuary

La Perouse Pinnacle

French Frigate Shoals, NWHI
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• Total landmass = 0.23 km2

• Tern Island and other small islets



FFS bank top bathymetry
2 m grid cell size



Depth

FFS West Bank
Analysis of Multibeam Bathymetry

Slope Complexity



• Reson 8101 240 kHz
• coral-rich SE portion

NOAA Ship Hiialakai
Simrad em3002d 

300 kHz
backscatter



R/V AHI 
Reson 8101

240 kHz backscatter



FFS bank top backscatter
1 m grid cell size
Intensity is a function of:
• substrate type
• roughness/hardness
• sonar frequency





multibeam bathymetry
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multibeam backscatter



multibeam backscatter
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multibeam bathymetry
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multibeam backscatter
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Summary & Conclusions

• Multibeam bathymetry is required in places too deep/remote for satellite/aerial 
mapping

• Backscatter tells us about the roughness/hardness of the bottom and can be 

used to directly infer substrate type

• Optical and towed diver data can be used to “ground truth”

• High-resolution data contains information at the scale of coral environments

• Serve as the base layer for other of scientific information (fish, corals, marine 
mammals, turtles, etc.)

• The resulting benthic habitat maps are critical for ecosystem based 
management

• Can also be used for geological and paleoclimatological studies



Continuing Work

• Enhance methods for acquisition, processing, and
interpretation of multibeam and optical data

• Application of statistical methods to multibeam 
and optical data

• Make non-sensitive data available on the Web

Happy Mapping!

data downloads
www.soest.hawaii.edu/pibhmc


