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8 9 Colors represent the average change in elevation, in centimeters (cm), between a central area (13-meter [m] pixel) and the surrounding eight pixels (total area analyzed is three pixels by 
three pixels, or 39 × 39 m in size). For example, on the map, blue represents central pixels having an average elevation change of >70 to 80 cm with respect to their surrounding eight-pixel 
areas. Note the elevation-change increments in the color scale vary from 10 cm to 50 cm to 100 cm. A filter was applied to the ruggedness index image to smooth the boundaries between 

42°15' N BOSTON the mapped increments. The filter calculated the mean of the seabed terrain ruggedness index (TRI) value of each pixel and its eight neighboring pixels in a three-pixel by three-pixel grid
5 6 that measures 39 × 39 m. 

This index represents the range of seabed ruggedness observed in the Stellwagen Bank National Marine Sanctuary region. In quadrangle 3, seabed ruggedness ranges from 0–30 to >90–100 cm. 
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1 2 Gray shading represents the southernmost part of the map area where no multibeam sonar data were collected. 

See the section "Map A. Sun-Illuminated Topography and Boulder Ridges" (in pamphlet) for an explanation of topographic contour intervals. 
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Any use of trade, firm, or product names is for descriptive purposes only and does not implyDistribution of Geologic Substrates in Quadrangle 3 of the Stellwagen Bank National Marine Sanctuary Region endorsement by the U.S. GovernmentLocation Map. Map showing the location of quadrangle 3 (highlighted in yellow) of 
For sale by U.S. Geological Survey, Box 25286, Denver Federal Center, Denver, CO 80225;the Stellwagen Bank National Marine Sanctuary region offshore of Boston, https://store.usgs.gov; 1–888–ASK–USGS (1–888–275–8747)Offshore of Boston, MassachusettsMassachusetts. The numbered grid indicates the quadrangles of the U.S. Geological Suggested citation: Valentine, P.C., and Cross, V.A., 2026, Seabed ruggedness, map B of SeabedSurvey multibeam sonar substrate-mapping project. The dashed line represents the maps showing topography, ruggedness, backscatter intensity, sediment mobility, and the

Stellwagen Bank National Marine Sanctuary boundary. Bathymetric contours are distribution of geologic substrates in quadrangle 3 of the Stellwagen Bank National MarineBylabeled in meters and the contour interval is variable. Figure modified from Sanctuary region offshore of Boston, Massachusetts: U.S. Geological Survey Scientific 
Investigations Map 3544, 8 sheets, scale 1:25,000, 30-p. pamphlet, https://doi.org/10.3133/sim3544.Valentine and Cross (2024d). 
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seabed topography, sediment mobility, and the distribution of geologic substrates in quadrangle 3
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