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ARTICLE INFO ABSTRACT

Keywords: A high-resolution multibeam echosounder (MBES) dataset covering over 279,000 km? was acquired in the
Indian Ocean southeastern Indian Ocean to assist the search for Malaysia Airlines Flight 370 (MH370) that disappeared on 8
Multibeam echosounder March 2014. The data provided an essential geospatial framework for the search and is the first large-scale
Geomorphology coverage of MBES data in this region. Here we report on geomorphic analyses of the new MBES data, including a
PDZcpest:s comparison with the Global Seafloor Geomorphic Features Map (GSFM) that is based on coarser resolution
Seamount satellite altimetry data, and the insights the new data provide into geological processes that have formed and are

currently shaping this remote deepsea area. Our comparison between the new MBES bathymetric model and the
latest global topographic/bathymetric model (SRTM15_plus) reveals that 62% of the satellite-derived data points
for the study area are comparable with MBES measurements within the estimated vertical uncertainty of the
SRTM15_plus model ( = 100 m). However, > 38% of the SRTM15_plus depth estimates disagree with the MBES
data by > 100 m, in places by up to 1900 m. The new MBES data show that abyssal plains and basins in the
study area are significantly more rugged than their representation in the GSFM, with a 20% increase in the
extent of hills and mountains. The new model also reveals four times more seamounts than presented in the
GSFM, suggesting more of these features than previously estimated for the broader region. This is important
considering the ecological significance of high-relief structures on the seabed, such as hosting high levels of
biodiversity. Analyses of the new data also enabled sea knolls, fans, valleys, canyons, troughs, and holes to be
identified, doubling the number of discrete features mapped.

Importantly, mapping the study area using MBES data improves our understanding of the geological evolu-
tion of the region and reveals a range of modern sedimentary processes. For example, a large series of ridges
extending over approximately 20% of the mapped area, in places capped by sea knolls, highlight the preserved
seafloor spreading fabric and provide valuable insights into Southeast Indian Ridge seafloor spreading processes,
especially volcanism. Rifting is also recorded along the Broken Ridge — Diamantina Escarpment, with rift blocks
and well-bedded sedimentary bedrock outcrops discernible down to 2400 m water depth. Modern ocean floor
sedimentary processes are documented by sediment mass transport features, especially along the northern
margin of Broken Ridge, and in pockmarks (the finest-scale features mapped), which are numerous south of
Diamantina Trench and appear to record gas and/or fluid discharge from underlying marine sediments. The new
MBES data highlight the complexity of the search area and serve to demonstrate how little we know about the
vast areas of the ocean that have not been mapped with MBES. The availability of high-resolution and accurate
maps of the ocean floor can clearly provide new insights into the Earth's geological evolution, modern ocean
floor processes, and the location of sites that are likely to have relatively high biodiversity.
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Fig. 1. Location map showing the multibeam bathymetry data combined with sun-illuminated relief collected in the search for MH370. The locations of Figs. 2 and 6 to 9 are displayed as
well as the locations of DSDP and ODP drill sites 255 (Leg 26), 752-755 (Leg 121), and 1141/1142 (Leg 183). Upper left inset shows a map of the multibeam bathymetric coverage (pink)
overlaid on the SRTM15_plus model (Olson et al., 2016). The map highlights the Southeast Indian Ridge (SEIR), estimated spreading rates of the SEIR (Argus et al., 2011), the magnetic
isochrons (Miiller et al., 2008), and interpreted SEIR segments (Small et al., 1999). SWIR: Southwest Indian Ridge; CIR: Central Indian Ridge; RTJ: Rodrigez Triple Junction; AAD:
Australian-Antarctic Discordance; WA: Western Australia. Lower right inset is an excerpt of the Global Seafloor Geomorphic Feature Map (GSFM; Harris et al., 2014) corresponding to the
search area. PP-715-1 is Geoscience Australia internal production number for this figure. (For interpretation of the references to colour in this figure legend, the reader is referred to the
web version of this article.)

1. Introduction Kuala Lumpur, Malaysia, to Beijing, China. In the ensuing multi-na-
tional effort to search for aircraft wreckage, a large area of ocean floor

Malaysia Airlines Flight 370 (MH370) was a scheduled international was mapped using ship-mounted multibeam echosounders (MBES),
passenger flight that disappeared on 8 March 2014 while flying from providing unprecedented detail in an otherwise remote area of the
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