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Here we provide a broad overview of the Great Amazon Reef System (GARS) based on
the first-ever video surveys of the region. This footage supports four major hypotheses:
(1) the GARS area may be six times larger than previously suggested (up to 56,000
km?); (2) the GARS may extend deeper than previously suggested (up to 220 m); (3)
the GARS is composed of a greater complexity and diversity of habitats than previously
recognized (e.g., reef platforms, reef walls, rhodolith beds, and sponge bottoms); and
(4) the GARS represents a useful system to test whether a deep corridor connects the
Caribbean Sea to the Southwest Atlantic Ocean. We also call attention to the urgent
need to adopt precautionary conservation measures to protect the region in the face
of increasing threats from extractive oil and gas practices. With less than 5% of the
potential area of the GARS surveyed so far, more research will be required to inform
a systematic conservation planning approach and determine how best to establish a
network of marine protected areas. Such planning will be required to reconcile extractive
activities with effective biodiversity conservation in the GARS.

Keywords: mesophotic coral ecosystem, calcareous algae, submersibles, systematic conservation planning, oil
and gas fields

Unprecedented submersible video surveys disclose unique features of the Great Amazon Reef
System (GARS). Previous surveys of the GARS were performed exclusively with indirect sampling
(i.e., fishing and dredging) (Collette and Ruetzler, 1977; Cordeiro et al., 2015; Moura et al., 2016).
The definition of “reef” used here is the same one given by Collette and Ruetzler (1977) in their
seminal work about the GARS: i.e., complex hard bottoms created by living organisms.

The first images of the GARS and associated communities were obtained here by using a double
Deep Worker submarine (Nuytco, Canada; Earle, 2010) and a drop camera system in depths
between 70 and 250 m in January-February 2017. The examination of over 20 h footage obtained
by means of submarine and 15 h footage obtained by the drop camera, together with previous data
(Moura et al,, 2016), allowed us to advance the knowledge put forward here. Each of the submarine
dives (n = 8) lasted about 4h and covered a total linear distance of about 1km. Drop camera
footages lasted ~30-40 min, and also covered a linear distance of about 1 km per dive. Main habitat
types were visually recorded (Figure 1).
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FIGURE 2 | Map of the Great Amazon Reef System (GARS) showing sampling sites. The gray area denotes the potential area covered by mesophotic reefs
(56,000 km2). Letters A-D correspond to sites in which images depicted in Figure 1 (showing typical features across a 70-220 m depth gradient) are given.

et al, 2013; Krayesky-Self et al, 2017). The use of oil
dispersant to prevent floating oil from reaching the shore
caused even more damage to reef communities in the Gulf
of Mexico, as the widely used dispersant (Corexit®) causes
oil to sink, suffocating benthic communities, as well as
decreased coral larvae settlement and survival (Goodbody-
Gringley et al.,, 2013). Previous time-series studies performed
in the GARS demonstrate current velocities below sea surface
of ~0.3-1.5m.s™! close to the areas of oil exploration,
indicating rapid spread may occur in the event of an oil spill
(Geyer et al,, 1991; Fontes et al., 2008).

Such as mesophotic reefs elsewhere, the GARS can be
considered a biodiversity refuge in periods of climate changes
that are extirpating shallow reefs (reseeding or deep reef

refuge hypothesis; Bongaerts et al., 2010, 2017). Data from
the present survey suggest that the reef size, contiguousness,
and the biodiversity associated with the GARS could be far
greater than realized. Our perspective is that broad baseline
studies (i.e., geophysical, geological, physical, chemical, and
biological oceanographic surveys) are urgently required for
better understanding the GARS and for applying a systematic
conservation planning approach for the creation of a network
of Marine Protected Areas (MPAs). Precautionary conservation
measures should be adopted to avoid drilling, mining, and
unregulated fisheries in sensitive areas and a comprehensive
baseline assessment is needed for future evaluations of impacts in
the case of oil spills. In summary, broader studies and the creation
of a network of MPAs may help to reconcile extractive activities
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(mining, fishing) with effective biodiversity conservation in the
GARS.
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