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Natural and artificial habitats of the deep

T

here is a complexity of habitats in the ocean and organisms have
adapted to these. Habitats are environments or areas where an organism can live, for example, rocks, sand, seagrass, but also include organisms themselves such as corals. ese are invertebrates on which other
organisms can live. Corals are animals and serve as habitat to finfish, for example. Whales are the substrate or habitat onto which barnacles are attached.

Depth distribution of organisms is ruled by their ability to exist in that environment. e limitation of depth to marine organisms is the ambient pressure
they can withstand. SCUBA diving is also limited by depth because of the pressure exerted and the consequences that it has on the body. Boaters pay attention
to depth for the purpose of navigation. Can the boat go that shallow? Do we
have enough fishing line? A simple look at the NOAA nautical charts
(http://www.charts.noaa.gov/OnLineViewer/25641.shtml) helps us to describe
one characteristic of the habitat: the shallow and the deep waters. It then makes
it easier to chart fish and characterize them by the depth zones they occupy.
Shallow water groupers includes the coney, rock hind and the red hind,
mesophotic reef grouper species include the yellowfin and tiger and the deeper
water groupers are the misty and yellowedge. However, there are other factors
such as temperature, light, and bottom habitat that influence this distribution.
Red groupers ‘like’ or are found in soft bottom sediments, mud and sand,
while reef tops are favored by Nassau groupers. Areas with ledges are where
the larger groupers are found. ese characteristics describe the geomorphology
of the habitats -biotope. SCUBA and free diving are the techniques used for
seeing, studying and fishing for shallow water fish. In the areas deeper than 30
m, the mesophotic reefs are home to groupers that overlap in depth like the
red hind to about 100 meters in depth. e shallowest depths of the
mesophotic reefs in our entire exclusive economic zone are but 0.1%. e
largest percentage of the waters in the EEZ are much deeper than 100 meters!
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Seascapes – The last frontier

W

hat do you expect to see underwater, in much
deeper water? What does topography – the peaks
and valleys- look like at depth? Is it like over land,
with vegetation, with forms and shapes of the terrain? Is there
a lot of water movement or is it still?
Geologists are always very interested in rocks, in patterns seen
in the rocks as well as what caused these patterns, what rocks
are made oﬀ, how these formed and how long ago. ey are
right in being so interested in rocks because these tell the story
of the history of a place. For the biologist, the interest in rocks
lies in what can be found on these, what organisms, if any, contributed to their formation and changes in the form, how these
serve as substrate for living organisms and how long ago these
rocks were colonized by living organisms.
Seascapes describe visible features, diﬀerent from landscapes
because these are in the water, exposed to all the characteristics
of seawater: salty, cold, dense, exposed to fast or slow currents,
strong or weak currents that change direction, bright or dark,
and under so much pressure!
Seascapes are also just beautiful places, more so when you have
not seen these types of formations before and even more when
these formations are underwater, at thousands of feet (or meters) below the surface, subjected not to air but to water!
ese are snapshots, grabs from high resolution video recorded
by the ROV Hercules or ROV Argus under command by the

pilots on board the E/V Nautilus in the deep water areas
around Puerto Rico and the US and British Virgin Islands
during the 2013 mission. e geologists on board were examining these seascapes in search of answers to questions
such as – were these sites where the tsunamis of 1867 and
1918 originated?
e significance of the exploration of these areas lies in that
these seascapes were being seen by the human eye for the first
time since the beginning of time. No one had ever seen these
before.
e exploration begins with the study of the depth in the
area of interest, with the search of changes in depth and in
the contours that indicate movement. It also includes the acquisition of in situ (at the site) depth information (bathymetry). e analysis of the depth and topography of the area
(elevations and valleys, inclination of the bottom, etc.) is important to guide the pilots of the ROVs that will be the eyes
of the scientists waiting to see what the geological features
look like.
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e dramatic panoramas of the deep ocean captured in snapshots of the areas surrounding Puerto Rico and the Virgin Islands are represented by this collection of pictures. e
changes in the topography of the ocean bottom can also be
seen from a number of the snapshots taken that show blocks
of rocks that appear to have been broken up for a solid formation.

1 CAP LAST 2017 agosto 5 parte 3_1 CAP 3 LAS T 2017 agosto 5 parte 3 8/16/17 8:11 AM Page 6

1 CAP LAST 2017 agosto 5 parte 3_1 CAP 3 LAS T 2017 agosto 5 parte 3 8/16/17 8:11 AM Page 7

e water column forms part of the seascape as the ROVs descend to the bottom of the ocean. e snapshots of the fish and
other organisms allow us to see the potential relationship between
the pelagic and benthic environments. Pelagic organisms are those
associated with the water above the bottom and benthic organisms are associated with the sea floor.
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Fish in mid water.

Shrimp on the benthos.

shrimp eating a fish in mid water. There is no direct association between these
pictures but are used to demonstrate the possible links between these very
different and distanced environments.
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Seeing color and organisms at depth calls everyone’s attention.
e rough rocky bottom is substrate for a collage of organisms,
sponges in this case. A close up of the sponge collage reveals at
least 6 diﬀerent organisms. Associated with this bouquet are also
a number of crabs and shrimp-like animals

e sponges make up the most commonly identified group in
the ocean bottom. ese serve as habitat for fish, shrimp and
crabs that use them as substrate for growth and feeding.
Not only sponges serve as habitats but also crinoids and corals
serve this function. A magnificent series of snapshots describe this
better. A solitary coral tree even from afar shows a couple of fish
in the branches and trunk. A close up shows another fish perhaps
taking refuge or feeding within the branches.
ese seascapes are at depth, far from our reach and yet we find.
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Human Traces
Garbage at sea

Y

uck! Ugh, no matter where we are, where we go,
where we look, even at the bottom of the ocean there
is evidence of human impact, the ubiquitous garbage,
‘basura’.

Where is the rest of the drum? Where did it come from? How
did it get there? No, we did not pick it up, so we might never
know. We think it is metal but we also found other things made
out of plastic. Would you have expected plastic in the bottom
of the ocean? Expected? Yes, unfortunately, because some people
During the exploration of the E/V Nautilus next to the more are used to throwing garbage everywhere. What is on land could
ancient rocks, there it was, a drum cover. What was it covering? eventually end up at the bottom of the ocean.
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To illustrate this, and although not garbage per se, tree trunks and
other vegetation can be pushed by heavy rains from the river way
or the beach out to sea. At sea, these might float for a while becoming substrate to which organisms can attach to, thus creating
a pelagic food chain as these organisms (barnacles or bayocas,
worms, etc.) become food to other fish. Heavy seas can make these
sink and can serve as substrate and food. But, I diverge.
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Man-made objects are not recent. Many findings at sea are archeological objects that sank from natural forces such as storms, swells,
squalls or hurricanes or were sunk by enemy ships. Yet others were
only garbage, objects without use or cumbersome for navigation.
ese anchors are found quite frequently and possibly were left behind on purpose many times when a fast escape, either from
weather or pirates, was needed.

Modern living essentials such as glass bottles were also found. A
soda of sorts bottle on an otherwise devoid of structure seascape is
garbage to us but habitat to other organisms, a surface area where
organisms can attach themselves to grow.
One organism’s garbage is another’s substrate (treasure)! is is call
colonization; organisms opportunistically use the changes in the
environment to have a place to grow.
A picture that shows a wine bottle also provides a hard substrate
and becomes habitat for the attached crinoid, this bottle could be
essential fish habitat for the crinoid.

Most recent findings also include cans, clothes, garbage bags, etc.
e garbage can or drum seen in this picture is not a natural part
of the sea floor landscape. We did not pick it up but left it where it
was now that it has become habitat for some other species. Something spilled out of it and looks almost solidified as ice; maybe the
temperature is low enough to have frozen the spill in place. Yet, it
becomes habitat because on a closer look there are organisms growing on it, using it. is new structure serves as viable substrate for
attachment and as a place to hide.
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e Seabed AUV missions also produced pictures of garbage
deeper than the diving range of humans. For example, a wine bottle
was also found about 200 m oﬀ the West Coast of Puerto Rico in
2008 when the Seabed AUV did its deepest dive to about 270 m.
In 2004, the AUV photographed the entrance of the Guánica Bay
in southern Puerto Rico finding a wire or rope and tires. ese have
also become habitat!

1 CAP LAST 2017 agosto 5 parte 3_1 CAP 3 LAS T 2017 agosto 5 parte 3 8/16/17 8:11 AM Page 14

In almost every mission of NOAA’s Research Vessel Nancy Foster
(http://www.moc.noaa.gov/nf/), the ROV dives showed all types
of man-made devices lost at sea. ese included military ordinances
from Vieques, lost fishing gear. ese lost traps known as ghost
traps because of their potential to continue fishing, then become
artificial habitats for commercially important fish such as the red
hind or the spiny lobster or for the invasive lionfish. However, the
group working with the ROV in the R/V Nancy Foster have also
captured beautiful photographs of other marine organisms including new species. A nuisance species, the lionfish, an invasive fish
species from the Pacific has also been photographed at depthNOAA’s Research Vessel Nancy Foster was named after Dr. Foster
(deceased) who served as head of the National Ocean Service and
National Marine Fisheries Service.
In the expert diving depths of more than 30 m, there is also evidence of man-made stuﬀ left behind. e fishing lines left around
the reefs could be damaging to the coral but coral and other organisms can grow over these fishing lines. Fishing is done for commercial and recreational reasons, to provide food. We strive to
maintain a balance between the gear used and the interaction with
the habitat that maintains the fish communities. e more we
know about the habitat the better job we can do at protecting it.
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e E/V Nautilus also documented areas of extensive ropes or wires
and cement blocks that would indicate active deep water fishing.
ese abandoned structures were a menace for the ROV that was
pulled back from the area but not without first capturing the following man-made and new seascape.
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Remember, the ocean is NOT infinite. We cannot continue to
dump in it without consequences. e capacity to dissolve, absorb,
change into something good is not endless. Changes in the composition of the water in one place will travel to other places (oil
spills) because the ocean water MOVES! It could be said that all
waters are connected. Time lines for the water masses vary and
might take seconds, days or thousands of years but will travel the
world!

cially like it but because we were sadly surprised to find it in places
where no one had surveyed before. No human eyes had seen many
of the places shown in this book and yet they were impacted by
humans.

We cannot finish this book describing garbage, no! But we can provide you with a beautiful collection of still photographs from the
video taken from the expeditions, missions and dives of the ROVs,
and submersibles and photographs from the AUV and deep water
We have spent this time dwelling on garbage not because we spe- divers that have visited these depths – the gallery!
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Mare Nostrum… Protegat me!

E

xplore, investigate, the beginning of a journey of discovery
in the deep sea, it is a compilation of photographs from
the various missions and researchers that have participated
in visiting – FOR THE FIRST TIME EVER – sites selected by
our fishers, scientists from here and elsewhere, questioning individuals that want to know and learn from the history of the Earth
underwater. For example, what can we learn from the sites of the
earthquakes that caused tsunamis that impacted Puerto Rico and
the US Virgin Islands, what habitat lies where commercial fishers
fished for queen snapper and other deep water snappers and
groupers – how can they prevent impacts with deep water corals
and by catch of species not harvested for food, search for the live
fish that have provided a living for our commercial fishers and
food for us … who doesn’t like a “chillo” – wink, wink!
We hope that this is an on-going process – after all, we only know
a little bit of about 5% of the ocean bottom, of the sea that makes
up 70% of Planet Earth. Yet, astronauts train in the deep sea – as
if they were fighting zero gravity environments, we use the ocean
as if it were an infinite, all dissolving, all hiding container, use the
sea creatures as the basis for many discoveries to improve human
health, and relentlessly subject the ocean to mostly human impacts. Yet we don’t listen when the forces of nature insist on showing us that the Earth is alive – earthquakes, volcanos on land and
underwater – deep sea vents - , storms and hurricanes, tsunamis
and other oceanic and atmospheric interactions that respond to
accumulated forcing impacts of nature and of humans, the scales
of these forcing of varying degrees.

We hope it is an on-going process of scientists answering questions
raised by our stakeholders, making discoveries together in our own
backyard, our own part of the ocean. Explore to discover new fish
species, strive to see them alive in their own habitat, develop the
technology that would allow us to identify these new species without taking them all.
We thank the agencies, staﬀ and public for providing the opportunity to do this together. (Figures: Illustration of the E/V Nautilus
in the newspaper, the NOAA vessels, etc.).
We had the purpose of this book to serve at the level of enjoyment,
illustrations of new areas and organisms, the seed to learning and
curiosity without dwelling on the scientific information. e data
and scientific papers being processed or already published are available through visits to the various websites or searches under the key
words of Nautilus, NOAA, Okeanos Explorer, and the numerous
institutions that participated and continue to participate in these
missions of discovery. One can only dream of exploring more!

In case you missed the exploratory missions to the US Caribbean here are some links to the
on-going research and the historical archives of the research vessels:
E/V Nautilus - http://www.nautiluslive.org/expedition/2014
Okeanos Explorer http://oceanexplorer.noaa.gov/okeanos/explorations/ex1502/welcome.html
Nancy Foster - https://coastalscience.noaa.gov/projects/detail?key=263
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