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1. Introduction  

This supporting information provides additional details on the data processing and a 
figure displaying data coverage. 

2. Data processing 

2.1 Swath bathymetry 
The swath bathymetry data were collected with a Kongsberg EM-122 multi-beam system 
transmitting at a frequency of 12 kHz. The angular coverage was initially set to 130 
degrees and later reduced to 124 degrees to improve data from the outer beams. The 
resulting swath width is ~3.5 times the water depth, corresponding to 1500 - 12,000 m in 
our survey area. The varying profile spacing, dictated by the design of the seismic 
experiment, resulted in redundant swath coverage in the central parts of the survey area 
and sparser coverage in the outer regions (see Fig. S1a,b). The data were hand edited 
to remove artifacts using MB-System [Caress and Chayes, 1996; 
www.mbari.org/data/mbsystem] and were then exported and gridded using a continuous 
curvature algorithm [Wessel et al., 2013]. The data were merged with existing data from 
previous cruises [Needham et al., 1991; Detrick et al., 1995; Cannat et al., 1999], with 
priority given to the MARINER data. The high density of soundings allowed gridding at a 
relatively fine grid interval of 0.00025ºx0.00025º (~25 m grid spacing). 
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2.2 Gravity data 
The gravity data were recorded with a Bell Aerospace BGM-3 marine gravimeter 
consisting of a force-balance vertical accelerometer mounted on a gyro-stabilized free 
rotating platform. The sensor is axis-symmetric and does not require cross-coupling 
error correction [Bell and Watts, 1986]. The gravity data were processed with navigation 
data to correct for the Eötvös effect, which is calculated from the ship's latitude, heading 
and speed. The processed gravity data were corrected for instrument drift and converted 
to absolute measurements by performing a tie with gravity base stations in St. George 
(Bermuda) and Ponta Delgada (Azores). The free-air gravity anomaly was then 
calculated by subtracting the drift-adjusted processed gravity data from the 1984 
international gravity formula for a rotating ellipsoid with flattening of 1/298.25 (Fig. 3a). 
The free-air gravity anomaly was filtered with a 600 s Gaussian filter to remove short-
period noise introduced from scatter in the Eötvös correction arising from uncertainties in 
the ship’s attitude data [e.g. Paulatto et al., 2014]. The free-air anomaly was merged with 
data from previous cruises available from the NGDC and Sismer databases [Detrick et 
al., 1995; Cannat et al., 1999; Escartin et al., 2001] and gridded using b-spline 
polynomials and a regular grid spacing of 0.002 degrees (see Fig. S1c for data 
coverage).  

2.3 Magnetic data 
The magnetic data were recorded with a Geometrics G-882 cesium vapor magnetometer 
towed 140 m astern of the ship along a series of profiles during the seismic experiment. 
The magnetic data were corrected for the instrument layback and filtered with a 20 s 
median filter to remove short-wavelength noise. The magnetic field values were then 
converted to magnetic anomalies by removing the International Geomagnetic Reference 
Field (IGRF). The resulting values were merged with data from previous cruises 
available from the NGDC and Sismer databases [Tivey and Dyment, 2010] and were 
gridded using b-spline polynomials and a grid spacing of 0.002 degrees (see Fig. S1d for 
data coverage). 
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Figure S1. a) Blue: Ship track of cruise MGL1305. Only the sections with swath 
bathymetry data used to produce the bathymetry grid are plotted. Black: Ship tracks of 
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other cruises used in the swath bathymetry compilation. b) Coverage of swath 
bathymetry data represented as number of swath soundings in each 0.00025ºx0.00025º 
cell for the combined swath bathymetry compilation. c) Gravity data. Free-air gravity 
anomaly plotted as a small circle (500 m radius) for each individual measurement in the 
assembled compilation. d) Magnetic data. Magnetic anomaly plotted as a small circle 
(500 m radius) for each individual measurement in the assembled compilation. In all 
panels the map projection is rotated to align the horizontal with the spreading direction. 
A dashed black line marks the ridge axis. The Rainbow hydrothermal field is marked by 
a yellow star. 
 
 


