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Dr. Jyotika Virmani is a senior director for Energy and Environment at the
XPRIZE Foundation and leads the Shell Ocean Discovery XPRIZE. Dr. Virmani
has over a decade of professional experience in oceanography. She has a Ph.D. in
Physical Oceanography and a M.S. in Atmospheric Science. Below, she discusses
bringing exponential technology to ocean discovery. 

We are living in an era of rapid change. As our technological power and capabili-
ties are doubling every year, two things are happening. First, our technologies are
becoming faster, smaller, and cheaper, giving us unprecedented access to informa-
tion and problem-solving capabilities. Second, the innovations in exponential tech-
nologies, such as robotics, virtual reality, artificial intelligence, synthetic biology,
and 3D printing, are improving our lives in various arenas, including medicine,
transport, communications, manufacturing, and even entertainment. Collectively,
we are poised to be able to address some of the greatest challenges we face through
these advances in technology, including our ability to understand, value, and pro-
tect our natural environment. 

Less than 5% of the ocean has been explored but we have the ability to change this
in the next few years. As technology gets faster, cheaper, and smaller, a single
individual has access to things today that only the biggest governments had access
to in the past. 

The Shell Ocean Discovery XPRIZE, which was launched in December 2015, is a
USD $7 million competition incentivizing teams to develop autonomous technolo-
gies for high-resolution deep-sea floor mapping and high-definition imagery.
Included in the Shell Ocean Discovery XPRIZE is a National Oceanic and
Atmospheric Administration (NOAA) $1 million bonus prize, to develop pioneer-
ing technology that can autonomously track an underwater biological or chemical
signal to its source. 

Recognizing that one of the market failures in collecting any meaningful and
extensive data at scale from the deep-ocean has been the expense of operating
vessels at sea, this XPRIZE will only allow for shore-based or aerial deploy-
ments. Merging possible advancements in emerging technologies, our underwa-
ter robots of the future could be deployed with ease from the shore to conduct
scientific expeditions; be deployed on search missions to locate hydrothermal
vents, biological hotspots, planes, and vessels; or even bring the wonders of the
sea to our living rooms. 

Imagine a world where we know, with the same level of detail, what is at the bot-
tom of the ocean as we know what is on land. This pace of innovation will final-
ly allow us access to a whole new section of our planet that is patiently waiting
to be discovered. 

For more information about the XPRIZE Foundation and the Shell Ocean
Discovery XPRIZE, visit oceandiscovery.xprize.org. 

Guest
Writer

Jyotika I. Virmani
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NOAA Hiring Enforcement Officers
Locations: 61 locations in Alaska, Alabama, American
Samoa, California, Florida, Georgia, Guam, Hawaii,
Louisiana, Massachusetts, Maryland, Maine, Michigan,
North Carolina, New Jersey, New York, Oregon, Puerto
Rico, Rhode Island, South Carolina, Texas, Virginia,
and Washington. Apply before 27 July 2016.

These positions are with the National Oceanic
Atmospheric Administration (NOAA), National Marine
Fisheries Service (NMFS), Office of Law Enforcement
(OLE). For more information about OLE, visit
www.nmfs.noaa.gov/ole/. 

As a NOAA Enforcement Officer, you will:

• Perform uniformed patrol and investigation duties in
port or from patrol vessels at sea, including patrolling
and inspecting U.S. and foreign fishing vessels and
businesses for compliance with Federal marine resource
laws and regulations.

• Conduct living marine resources and wildlife enforce-
ment investigations.

• Conduct and assist other law enforcement agencies on
performing aerial, at-sea and on land patrols, conducting
interviews, gathering evidence, conducting search and
seizures, apprehending violators, and making arrests.

• Complete operational reports for law enforcement
operations, including maintaining investigative docu-
ments; preparing investigative reports; and entering and
verifying data in a database. 

A video introduction to NOAA Law Enforcement is at
www.youtube.com/watch?v=GH65qusWqTo.

Travel may be required 25% or more of the time and
shift work, including holidays, is required. Must be a
U.S. Citizen or National. Required to pass a background
investigation and fingerprint check. Must be suitable for
Federal employment. Must be registered for Selective
Service, if applicable. Qualifications requirements must
be met by closing date of announcement. If selected,
required to complete OGE Form 450 financial disclo-
sure. For more information, including how to apply,
visit www.usajobs.gov/GetJob/ViewDetails/437213700.
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Curatorial Stewardship of Geological Rock & Sediment Cores
from Antarctica and the Southern Ocean

Proposal Deadline: 3 August 2016

The Antarctic Earth Science Program in the Antarctic
Sciences Section of the National Science Foundation’s
(NSF) Division of Polar Programs provides support for
the curation and long-term storage of core material col-
lected on the Antarctic continent and its margins.

Currently, the Antarctic Marine Geology Research
Facility (AMGRF) at Florida State University is fulfill-
ing this role. The AMGRF was established in 1963 and
is housed in a single-story, 10,000 sq. ft building on the
Florida State University campus. This facility consists
of a 6000 sq. ft cold room (34°F), a walk-in freezer (-27°F)
and office and lab space. AMGRF houses approximate-
ly 21,400 m of marine sediment and drill cores collected
from over 90 U.S. Antarctic Program (USAP) research
cruises. 

Approximately 5,300 m of core are stored in core
boxes, 6,000 m of piston cores are stored in plastic
sleeves in sections up to 3.5 m long, 600 m of core are
stored in various other containers, and approximately
10,500 m are stored in D-tubes. Less than 100 meters of
core is stored at -20°F. In addition the AMGRF has an
estimated 5,000 bags of samples from grab samples and
core catchers.

Florida State University has been an effective steward
of these marine cores for many years but the University

has recently notified NSF that continued operation of
the AMGRF is no longer central to the long term vision
of the University. Consequently, this solicitation seeks a
qualified organization to provide core curation services
for geological cores collected in the polar regions. 

The award will be administered as a Cooperative
Agreement and will cover a 5-year operating period
beginning 1 October 2017. A programmatic review will
be held prior to the completion of the initial period of
support and the results will guide the decision whether
to renew the Cooperative Agreement for another five-
year period.

Any proposal submitted in response to this solicitation
should be submitted in accordance with the revised NSF
Proposal & Award Policies & Procedures Guide
(PAPPG) (NSF 16-1), which is effective for proposals
submitted, or due, on or after 25 January 2016.

The U.S. Antarctic Program, NSF anticipates funding
$275,000 to $375,000 per year for 5 years or $1.375M
to $1.875M total through a 5-year cooperative agree-
ment to one eligble awardee. 

Proposals may only be submitted by Universities and
Colleges and Non-profit, non-academic organizations.
No letter of intent is required. For more information
about this NSF funding opportunity, visit:
www.nsf.gov/pubs/2016/nsf16563/nsf16563.htm?WT.

Rozalia Project for Clean Ocean: 
Science Expeditions Aboard Sailing a Research Vessel

Rozalia Project for a Clean Ocean invites scientists,
researchers and ocean advocates on the subjects of
marine debris, ocean pollution, climate change, over-
fishing, marine protected areas, kelp forests and more to
join us for expeditions in the North Atlantic.

Rozalia Project conducts science expeditions from the
60 ft sailing research vessel American Promise, crewed
by licensed mariners, as well as Rozalia Project staff
and interns. She is capable of crossing oceans, with a
maximum crew of nine people. 

The guest scientist program is designed to share
resources, give scientists extremely low cost opportu-
nities to conduct research, access to underwater tech-
nology and expertise, and give Rozalia Project
onboard volunteers exposure to high level research sci-
entists and their methods while working toward a clean
and healthy ocean. Guest scientists will complete their
own research alongside Rozalia Project’s ongoing

research and be a part of the daily interaction with our
web based followers. American Promise is equipped
with an ROV capable down to 1,000 ft, side scan
sonar, imaging sonar, two Neuston nets, digital micro-
scope, and ponar sediment grab.

The expeditions are followed by over 25,000 children
across North America and beyond who will interact
with the expedition and its work on a daily basis
through web-based and satellite communication.

There is no charge to participate—guests pay for their
own transportation to and from the boat and any addi-
tional equipment they will need beyond what Rozalia
has onboard. 

The project has had successful partnerships with scien-
tists from the University of Exeter and the Ocean
Conservancy in the past. For more information, visit
rozaliaproject.org/get-on-board/guest-scientist-opportunities/.
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This enhanced ocean color image from June
15, 2016 shows discolored water from Port St.
Lucie, Florida reaching the western side of the
Gulf Stream and being carried all the way
north offshore of Savannah, Georgia  approxi-
mately 270 miles (straight line distance). This
is the same polluted water that originated from
Lake Okeechobee, Florida that has been divert-
ed to Florida’s east and west coasts instead of
being sent down its natural path through central
Florida to be cleaned by the Everglades before
entering into Florida Bay. 

In the image, the polluted water appears brown
colored off Port. St. Lucie. The water has been
pulled offshore to the nearby blue Gulf Stream.
The polluted brown water mixes with the sur-
rounding Gulf Stream blue waters and its sig-
nature reflectance changes from brown to
green colored water. By the time the water
reaches the waters offshore of Savannah,
Georgia, it appears as a blue-green water mass.
It is also more dispersed and appears with a
larger surface area.

“We have seen this pattern of motion several
times with the St. Lucie effluent. This provides
evidence that Florida is transporting its
unhealthy polluted waters to other states,” said
Mitchell A. Roffer, Ph.D, President of Roffer’s
Ocean Fishing Forecasting Service, Inc. Dr.
Roffer has been involved in NASA Ocean
Color Research Team along with NASA’s
Biodiversity and Ecological Forecasting Team
for many years.  

The featured image was derived from the
VIIRS sensor on the Suomi National Polar
Orbiting Partnership satellite. It was down-
loaded in digital form from both the University
of South Florida’s Institute of Marine Remote
Sensing and the University of Delaware’s
Ocean Exploration, Remote Sensing, and
Biogeography Laboratory to verify the data. 

The satellite data was processed and false col-
ored enhanced by Roffer’s Ocean Fishing
Forecasting Service, Inc. (ROFFS™) using
techniques developed by ROFFS™ scientists
in-house and by techniques adapted from from
both NASA’s Ocean Color Program and
NOAA’s Center for Satellite Applications and
Research Program over the last 30 years.
ROFFS™ collaborates with both programs.
For more information about the technology that
enhanced this image, visit www.roffs.com.

Enhanced Satellite Imagery Shows 
Polluted Water from Florida Reaching Georgia
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Source of Florida Coastal Algae
Bloom Captured by NASA

In early May 2016, an algae bloom grew to cover 85 square kilo-
meters (33 square miles) of Floridaʼs Lake Okeechobee. The
conditions that gave rise to the bloom have persisted into July,
and have been blamed for affecting water quality downstream all
the way to the Atlantic Ocean.

The blue-green algae bloom is visible in this image of Lake
Okeechobee, acquired on July 2, 2016, by the Operational Land
Imager (OLI) on the Landsat 8 satellite. The natural-color image
combines red light, green light, and coastal aerosol (blue) light
(bands 4, 3 and 1).

Blue-green algae, also known as cyanobacteria, are single-
celled organisms that rely on photosynthesis to turn sunlight
into food. The bacteria grow swiftly when nutrients like phos-
phorus and nitrogen are abundant in still water. The bloom pic-
tured here may contain blue-green algae, as well as other types
of phytoplankton; only a surface sample can confirm the exact
composition of a bloom.

Algae blooms are a regular phenomenon in Lake Okeechobee
during the summertime. Pollution, such as runoff from farms,
and lake water that warms through the summer, create an envi-
ronment favorable for growth. This year the bloom grew large
early in the season and it affected more people than usual,
showing up far beyond the confines of the lakeshore.

Water managers started discharging water from the lake early
this year to counter the large amount of winter rainfall. That dis-
charge flows through St. Lucie Canal—visible on the lakeʼs east-
ern side—and enters the Atlantic Ocean near Stuart, Florida. The
river outflow carried nitrogen and phosphorous from the lake; it
also freshened some downstream areas that are usually too
salty for much algae growth. On June 29, Floridaʼs governor
declared a state of emergency in Martin and St. Lucie counties
after the blooms appeared in local waterways.

According to news reports, water samples collected from the
lake and from the river near Stuart tested positive for high levels
of toxins produced by the algae. The algae and their toxins can
disrupt ecosystems. They also pose concerns for human health,
as ingesting algae-tainted water can cause nausea, vomiting
and, in extreme cases, liver failure.

Blue-Green Algae Exposure
Poses Severe Health Risk

According to Dr. Moti Ramgopal of Martin Health
System in Stuart, Florida, persons with normal immune
systems can be impacted negatively by blue-green
algae, but the risk is much higher if you have a compro-
mised immune system. 

He explains that anyone in a boat or even standing next
to the water can experience burning eyes, itching, diffi-
culty breathing, vomiting, coughing or nausea, but dia-
betic patients, people undergoing cancer treatments,
and patients with chronic obstructive pulminary disease
(COPD) are at a higher risk for complications stem-
ming from exposure to toxic blue-green algae. 

Dr. Ramgopal says, “If you are a COPD patient with
difficulty breathing, inhaling this algae can cause
inflammation of the lung lining that can lead to pneu-
monia and other complications that we need to be con-
cerned about.”

For most people, symptoms are temporary during expo-
sure to the algae but if symptoms persist after getting
fresh air, Dr. Ramgopal says it is important to call your
physician. He also shared the American Association of
Poison Control Center’s hotline: 1 (800) 222-1222.

Dr. Ramgopal stressed that people with broken skin
and open wounds should avoid any exposure to
blue-green algae, because of a high risk of infection
from bacteria. He warned that even after blue-green
algae is no longer visible, people still have to be
concerned about getting infections from the water,
such as vibrio vulnificus.

“Everyone wants to be out on the boat and go out into
the water,” says Dr. Ramgopal, “but be aware of the
toxins that are there and be very cautious and very care-
ful how and where we go into the water.”

Algae Bloom

St. Lucie Canal

Green algae turning blue at Central Marina near Stuart, Florida
on 27 June 2016. Photo credit: jacquithurlowlippisch.com.



On June 28-29, 2016 advanced survey equipment was
deployed in Massachusetts’ Cape Cod Canal, in order
to better understand the sea bed at the location of a
future tidal test site installed (installation scheduled for
fall 2016). Scientists from UMass Dartmouth conduct-
ed the survey. 

They lowered a tripod camera down to take detailed
photos of the sea floor in the Cape Canal, using the
same camera that was used to survey scallop beds off-
shore, enabling strict quotas to be relaxed for the fishing
industry several years ago.

The system is called the Pyramid Camera and it will
take over 30,000 photos of the sea bed at regular inter-
vals. The photos will be displayed on a grid which will
be used to determine what types of organisms, plants
and fish are there. They can also tell what type of
material is on the bottom such as sand, silt, mud or
gravel. All this information will be used to determine
the best spot to place the structure that will hold the
experimental turbines. 

The second survey, performed by a company by the
name of  3-D Cube is a bottom survey using a remotely
operated surface vehicle, called Z-Boat, equipped with a
side scan sonar. Z-Boat is a floating vehicle about the
size of a small row boat that can be directed from shore
or a boat to survey the seafloor looking for different

typography (high points and low
points, and a check on the type of
material that is on the bottom).
This information will be impor-
tant in developing an installation
plan for the test structure. 

Gathering this data would have
taken much more time and effort
in the past, because the instru-
ments would have been placed
in the water for longer periods of
time to get the same data. The
survey deployed  provides real
time data as well as data storage,
so that the data can be aggregat-
ed and displayed with ease.  
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Cape Cod Canal Survey Conducted at Future Tidal Test Site 
Deployment of the Z-Boat.

Below: UMASS Dartmouth School
for Marine Science deploying their
Inshore Pyramid Bottom Camera.
Video will be analyzed by students
ashore looking for fish, fauna, bot-
tom substrate composition.



Members of European Parliament (MEPs) and European
ministers have struck a deal on a ban on fishing below a
depth of 800 m in the North-East Atlantic. The ban will
apply to bottom trawling and would also restrict deep-
sea fishing to the area where it took place between 2009
and 2011.

European Parliament's and European Council's negotia-
tors agreed on setting a depth limit of 800 m, so that no
deep sea fishing will take place beneath this limit. This
new provision will protect the fragile vulnerable marine
ecosystems of the deep sea bed. 

A separate provision for protecting the Vulnerable
Marine Ecosystems (VME) was added to the regulation,
whereby for deep sea fishing activities below 400 m if
the quantity of VME indicators (detailed list annexed to
the regulation) caught exceeds certain thresholds
(defined in the new regulation) the vessel would need to
immediately stop all fishing operations and resume only
when it has reached an area at least 5 nmi away from the
area it encountered VME. The EU will freeze the “foot-
print”—area where deep sea fishing activities took

place—in EU waters in the North-East Atlantic to the
area where deep-sea fishing took place in 2009-2011.
This will apply to vessels targeting deep sea species;
i.e. those whose deep sea species catch makes up
more than 8% of the total on at least one fishing trip
during the year.

MEPs inserted stronger transparency safeguards by
including obligations to provide public information on
EU vessels targeting deep-sea species and to report all
catches (fish and vulnerable ecosystems). Member states
will also be required to provide information on the loca-
tion of vulnerable ecosystems (impact assessments) and
the EU Commission will assess this data annually and
adapt the allowed fishing area accordingly (using imple-
menting acts).

20% of EU vessels will need to have an observer (scien-
tist) on board to ensure the collection of timely and
accurate data. The informal agreement will now need to
be endorsed now by Parliament's Fisheries Committee
and the European Council. The plenary vote is expected
in November.

13eco JULY/AUGUST 2016

Deal to Ban NE Atlantic Deep Sea Fishing Below 800 M
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By: Beth Staley, West Virginia University 
ECO Contributing Writer

With anthropogenic noises in the ocean increasing,
one researcher is studying how sound can be used as
an index to measure the health and diversity of
marine ecosystems.  

At the 2016 International Ecoacoustics Congress held at
Michigan State University  (6-8 June), graduate student
Katherine Cameron of Scripps Institution of
Oceanography gave a talk titled, “Soundscapes of
Multispecies Fish Spawning Habitat.”

Her research targets at least five types of grouper in the
Serranid species, including the tiger grouper
(Mycteroperca tigris), red hind (Epinephelus gutattis),
the near-threatened black grouper (Mycteroperca
bonaci), and the endangered and overexploited Nassau
grouper (Epinephelus striatus). 

They share an active spawning area in the diverse reef
community off of the Little Cayman Island, so this is
where Cameron deployed continuous passive acoustic
monitoring to “reveal temporal trends in both biological
and anthropogenic activity.”

Recordings of the Nassau grouper and red hind grouper
can be heard via the Scripps Institution of
Oceanography Marine Bioacoustics Lab at
scripps.ucsd.edu/labs/sirovic.

Conservation efforts to protect the Nassau grouper spawn-
ing aggregate near Little Cayman have received special
attention in the past, notably with the 2012 re-mastering
of Guy Harvey’s documentary The Mystery of the
Grouper Moon (www.reef.org/groupermoonproject).
Because this is still the largest known
aggregation of the Nassau grouper,
Cameron focused her research near
Little Cayman.

During the spawning of the Nassau
grouper, Cameron collected acoustic
data for five days in February 2015
and thirty-three days in 2016, with
extra recording during the month
prior  to spawning in 2016.  Her
monitors recorded sounds between 2
and 20 khz, and she manually ana-
lyzed them to identify dominant
sound sources and their related fre-
quency bands. 

Once she isolated bands of fish
sounds, she evaluated when they

could be divided into narrower bands, from 100 to 200 Hz
to learn about the type and timing of their vocalizations
during spawning. In addition to bands of frequency, she
also identified bands of pulse in order to get a baseline
for the sound and management of the species. The data
enables her to describe the Nassau grouper’s daily and
lunar patterns as well as spawning site changes. 

“Anthropogenic activity dominated during the day,”
Cameron explained, “while fish chorusing peaked after
sunset and showed lunar dependence.” 

As she continues to analyze the results of her sound-
scape analysis from both the 2015 and 2016 deploy-
ments, she compares the calls that she logs to see if this
research approach can support call rate estimation. 

Cameron described her work as “the first step towards
characterizing the soundscape of this critical spawn-
ing habitat and an attempt to validate whether this is
an appropriate method for long-term monitoring of
the ecosystem.”

Funding from a National Defense Science and
Engineering Fellowship (ndseg.asee.org) supports
this project.

The 2016 Ecoacoustics Congress included presen-
tations about the passive acoustic monitoring of
tropical, marine, terrestrial, and urban soundscapes.
More information about the International Society
for  Ecoacous t ics  can  be  found here
(https://sites.google.com/site/ecoacousticssociety).

Below: Tiger grouper (Mycteroperca tigris). Photo credit: 
Albert Kok via Wikimedia Creative Commons.

Vocal Group(er) Spawns Sound Data: Scripps Using Passive
Acoustic Monitoring to Assess Marine Ecosystem Health
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Amanda Cotton is a professional Nikon photographer specializing in
underwater imagery. As an avid scuba diver and ocean enthusiast,
Amanda's goal is to help the general public embrace the beauty
below the waves in hopes that with awareness comes concern. The
conservation and preservation of this ecosystem is of the highest pri
ority to Amanda. While she enjoys owning and operating a conserva
tionminded design/media company, A COTTON PHOTO Creative
Works LLC, Amanda takes great pride in working with likeminded
organizations that genuinely care about the planet and its inhabi
tants, both above and below the waves.

She received her Bachelor of Arts in Professional Photography while
attending Brooks Institute of Photography, where she participated in
the highly acclaimed Underseas Program established by Ernie Brooks.
She has received numerous awards for her photography including
several from the International Photographers Awards (IPA),
Celebrate The Sea, Underwater Photography Annual Awards, and
many others.  
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Amanda Cotton
Photographer 
A COTTON PHOTO & 
Creative Works LLC Water Women Inc.



Amanda Cotton is a Member
National of The Explorers Club;
a member of OAS (Ocean
Artists Society), NPS (Nikon
Professional Services) and PPA
(Professional Photographers of
America).  In 2015, Amanda
Cotton was inducted into the
Women Divers Hall of Fame.

Her imagery has been pub
lished in major publications
and news sources worldwide
including National Geographic,
BBC, Discovery, Smithsonian
Magazine, Times Publishing,
CNN, Scuba Diving Magazine,
Sport Diver Magazine, Natural
History Magazine, Earthweek,
and Science Daily as well as
many international dive indus
try advertising campaigns.
Working with organizations
such as Scholastic Books,
The Conservation Fund,
Consortium For Ocean
Leadership, Women Diver's
Hall of Fame, Marine Life
Protection Act, and Rourke
Publishing has allowed her
imagery to have a positive
impact on the oceans through
education and outreach pro
grams designed to improve
awareness toward the plight
the oceans face.

Freediver Maca Benitez swims in a 
cenote in Playa del Carmen, Mexico.  
Photo credit: Amanda Cotton.
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Where was your first underwater shoot, and what was the subject?

I studied at Brooks Institute of Photography in California and participated in the Underseas Program established by
Ernie Brooks, a pioneer in black and white underwater photography.  During our courses we spent a lot of time at
the Channel Islands off the coast of California shooting sea lions, kelp forests, and the local marine life.  This was
my initial experience shooting with a 35 mm camera underwater.  Even though the dives were long and the water
was cold, we were always excited to jump back in and learn more about our cameras and the art of capturing
imagery underwater.

Do all of your expeditions require participants to be certified divers?

Many of our expeditions involve scuba diving, which of course requires certification, but several of our expedi-
tions offer encounters while on snorkel and freediving.  The most important aspect to a fantastic experience by a
guest is to have a high level of comfort in the open ocean.  It also helps to be in good shape, sometimes the open
ocean can be a demanding place to swim in.  Strong currents, waves, and bumpy boat rides can take their toll on
you.  By being in good shape, a person is better able to deal with these things when they arise.

A COTTON PHOTO

Great hammerheads of Bimini with operator Epic Diving.
Photo credit: Amanda Cotton.
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Your company provides opportunities for underwater photographers and experienced divers to join you on
expeditions around the globe. On what kind of adventures do you take people? 

Yes, we offer opportunities for underwater photographers and divers without cameras to join us on expeditions
around the world focused on big animal encounters.  Sharks, dolphins, crocodiles, and whales are particularly inter-
esting to me, especially sharks.  I love introducing people to these different species of marine animals.  Many
times, those that travel with us are frightened of the animals before they encounter them.  Once they have experi-
enced being in the water with these animals, often times, that fear disappears into fascination and admiration.
More often than not, people walk away from the experience wanting to get involved in marine conservation efforts.
This is one of the most beautiful aspects to my job—the ability to have a positive impact on the ocean and its
inhabitants, things that are incredibly important and special to me. 

American crocodile in the waters of Banco Chinchorro (image taken under permit). Photo credit: Amanda Cotton.



Some of your expeditions occur in frigid Arctic water or among apex predators. Why is it important to you
to challenge not only yourself, but others?

Pushing the limits of what we believe is achievable, I think, is in our human nature.  In the world of underwater
photography and adventure, we have to continue to explore the limits of what is possible.  It was only a few
years ago that diving with large sharks like tiger sharks and great whites was believed to be too dangerous.
Nowadays, hundreds of people a year head to places like Tiger Beach in the Bahamas to do just that, both safe-
ty and respectfully.  

My company, A COTTON PHOTO, offers many trips to encounter large sharks.  We feel it is important to show
these animals in a different light than many people see in the media.  The best way to do this is to get people in the
water with them face to face.  Experiencing a 4-m tiger shark swim less than a meter away without any interest you
in is a humbling moment.  You quickly realize much of what you thought you knew about sharks was wrong.  The
idea that they are mindless man-eaters quickly fades, and a love and appreciation of the animal begins to grow.  

The same is true with orcas and crocodiles. I lead trips for Big Animals Expeditions founded by Amos Nachoum, a
pioneer in big animal encounters, to dive with orcas in Norway.  Again, this is a species that many believed, just a
few years ago, could not be dived with safely, and yet we continue to bring people out to experience them in the
wild during in-water encounters.  Amos has been running these expeditions for years—he continues to push the
limits and that is the reason I enjoy working with him. 
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Debra Canabal, owner of Epic Diving, with a tiger shark in
the Bahamas. Photo credit: Amanda Cotton.

A COTTON PHOTO



You’ve been active in shark and whale conservation and have spent hundreds of hours photographing these
creatures. What has surprised you about them?

With sharks, I was surprised to see how smart many of the species are. They learn quickly and will work together,
which is fascinating to me.  The oceanic whitetips in the Bahamas are a prime example of this. Many also have dis-
tinct personality traits—some are shy, some are bold, some prefer close interaction with divers and will seek out
the attention of the feeders.  

Marine mammals surprised me with how similar they are to humans.  They care deeply for their young, form
strong bonds, and have emotional responses like humans do to pain, loss, fear, and the like.  It is something you
can see and feel when you are in the water with a mother humpback and her young calf.  The beauty of that con-
nection, the care she has, the protectiveness, are all beautiful to see and experience. 
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A family of sperm whales with diver off the coast of Dominica.
Photo credit: Amanda Cotton.
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The work of your mentor, the pioneer underwater photography Ernie Brooks, has been exhibited in the
Metropolitan Museum of Art as well as at numerous other prestigious forums. Meanwhile, you’ve won
numerous awards for stunning underwater artistry. Is underwater photography gaining more accep-
tance as fine art?

Yes, absolutely.  I think that with the digital revolution access to equipment has grown, allowing more artists to use
underwater equipment.  With this, we have seen an explosion in creativity in underwater imagery as more people
shoot underwater and the push to create something new and original continues to grow and we see some remark-
able artwork being created.  There are artists, like Christian Vizl, who have pushed a fresh and innovative twist on
underwater photography into the fine art world.  There is also growth in underwater work in commercial photogra-
phy as well.  These are exciting times in our industry, seeing where this art form is moving. 
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Manta ray with diver off the coast of Kona, Hawaii.
Photo credit: Amanda Cotton.

A COTTON PHOTO
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Your shoots often show women interacting with water in unexpected ways or from unexpected vistas. Can
you talk about the inspiration behind these striking images? 

It comes back to connection.  For the images of women underwater, it is about connection to self and womanhood.
It is easy to get lost in the expectations society has placed on us in our different roles.  Being a woman, I felt the
weight of those expectations.  There was a strong desire to lift them and remove them completely, allowing myself
to just be me.  The further into shooting this idea I went, I realized many women felt the same—it was a connection
we all had, this lack of connection to our authentic self.  The images captured were to represent the different emo-
tions and facets to being a woman.  Many of the images were a part of a project I collaborated with Cristina Zenato
on.  She is an incredible diver, and through telling her story in the images we were able to tell the story of all
women.  It was a beautiful and inspiring project to work on with her. 

Maca Benitez deep inside a cenote in Playa del Carmen, Mexico.
Photo credit: Amanda Cotton.
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Because there are no crowds of people under the ocean, ocean photography has an unusual anti-social
dynamic. What are the human/ocean interactions that interest you as an artist?

This is such a great question.  I think most of us divers find happiness in the solitude we find underwater.  It is our
break from the stresses of the real world, a chance for us to get away and be alone in our thoughts, surrounded by
beauty.  We are given the chance to reconnect to nature without any interference from others.  This connection
between nature and a person is beautiful to me and something I love to see in underwater imagery.  I shoot a lot of
free divers and models on breath hold; this feels like the strongest connection between water and humans.  There
are no boundaries in between—it is full immersion and complete commitment from the person in the photograph.
This connection speaks volumes to who we are in our own skin, on this planet, and inside our own minds.  There is
a peacefulness to being underwater, a sort of “homecoming” for us.  I think we all relate to that and feel it when we
see underwater imagery.

Whale sharks off the coast of Isla Mujeres, Mexico.
Photo credit: Amanda Cotton.

A COTTON PHOTO
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You founded Water Women Inc., a nonprofit organization focused on empowering girls between the ages of
eight and eighteen. What have you learned from this venture, and what are some of the programs available
to these future leaders?

I have learned there is truly a need for these types of programs.  The response has been incredible, with women
from around the world wanting to get involved and help out.  There was a need to create something that would help
girls make their way into leadership roles in different industries through the support and mentoring of women in
their field, but I didn’t realize how many women out there felt the same way as I did and wanted to be involved in
making a difference.  

It has been delightful to see so much growth of the organization, our work, and the network.  Not only are our
mentors helping the girls they work with, they help and support each other, which is exciting to see!  We offer
programs in everything from marine biology, underwater photography, marine archaeology, marine conserva-
tion, and more.  Any industry related to water, whether freshwater or saltwater, falls under industries of interest
for our programs.

Who are some of the other organizations and people you have worked with to communicate ocean conserva-
tion issues to a larger audience?

There are so many organizations that I am excited and honored to have worked with and continue to work with into
the future.  Fourth Element is an amazing company based in the UK that I am proud to work with; it has a new
product line called Ocean Positive focused on reducing ghost netting in the world’s oceans.  Big Animals
Expeditions created by Amos Nachoum continues to work toward bringing attention to marine conservation issues.
Also, the Ocean Artists Society is a group of ocean artists all creating artwork for the benefit of our oceans. It was
created by the artist Wyland.  For the last couple years, I have contributed imagery to Bite Back, a shark and
marine conservation organization based in the UK doing extraordinary work.  The Women Divers Hall of Fame
does incredible work in several different areas of diving, marine conservation, and education, and I am honored to
be a member of WDHOF since 2015. 

Vincent Canabal, owner of Epic Diving, freedives alongside a great
hammerhead off Bimini in the Bahamas. Photo credit: Amanda Cotton.
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CBS Sunday Morning correspondent Conor Knighton is spending
2016 "On The Trail," taking a yearlong, crosscountry look at
America's National Parks, airing every other week on CBS Sunday
Morning. From Acadia to Zion, he will be reporting and producing
the series of stories from the parks, coinciding with the 100th
anniversary of the founding of the National Park Service.

Over six million viewers regularly see Knighton’s work on CBS
Sunday Morning. He recently won his second Daytime Emmy as part

From Sea to Shining Sea:
A Year of “On The Trail” Around

America the Beautiful
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Conor Knighton
CBS Sunday Morning
Correspondent
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of the Sunday Morning team and was nominated for two Los Angeles
Emmys for his work on KCET’s SoCal Connected. He also was the
recipient of a 2015 LA Press Club award. Mr. Knighton has produced
pieces from India, Nicaragua, the United Arab Emirates, Czech
Republic, Iceland, and Austria. His commentary has been featured on
CNN, HLN, TV Guide, MTV, E!, Oxygen, and KNBC. For more informa
tion, including video clips of his National Park Adventures, visit
www.conorknighton.com/onthetrail. 

Conor Knighton at Acadia National Park.
Located in Maine, Acadia boasts the tallest
mountain on the U.S. Atlantic coast.
Photo credit: Conor Knighton.



Can you tell us a bit about the adventure you are on this year?

All year long, I’m out “On The Trail,” reporting a series of stories set in and around our National Parks for CBS
Sunday Morning. On New Year’s Day, I climbed to the top of Cadillac Mountain at Acadia National Park to see
the first rays of sun of 2016 [see the 100th Anniversary of the National Park Service]. That piece kicked off our
series and my journey. By the end of the year, I’ll have been to all 59 National Parks. 

Eco-tourism is a big buzzword these days. Do you think  has real value in terms of helping raise awareness
about environmental issues?

I do. 2015 was a record-setting year for National Parks in terms of visitation, and it looks like 2016 will top that.
People are clearly planning vacations around seeing some of these iconic spots. Sure, some of that may be a bit of
“scratch Grand Canyon off the bucket list” type tourism, but I think any time someone is out in nature, they become
more environmentally aware. Many of the parks have highlighted environmental issues in their signage and Ranger
Programs—it’s tough to leave a National Park without a bit more environmental awareness.
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Conor Knighton walks with a park ranger in Virgin Islands National Park. The park covers more than one half of Saint John Island
and Hassel Island in Saint Thomas harbor and includes quiet coves, blue green waters, and white sandy beaches fringed by lush green
hills. Photo credit: CBS News.
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You could have just visited these parks as a tourist. Why get your feet wet in the
Everglades or don the diving gear in Biscayne?

I actually wish I was able to explore the parks more than I have been. I could spend sev-
eral weeks at these places, and I’ve been making a mental list of spots I need to go back
to. For the show, we’re trying to capture a very specific story unique to each place.
Sometimes that means going really in-depth on a very specific slice of the park.
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You visited some of our lesser known parks. Which coastal or ocean area should more people be visiting?

It’s a significant investment of time and money, but a trip out to Dry Tortugas on a sunny day is pretty amazing. You
drive all the way to Key West, get on a boat (or a seaplane), and then keep going for 70 more miles. That first glimpse
of the islands is spectacular. Once you’re there, there’s a little something for everyone. For instance, Fort Jefferson
can occupy history buffs while snorkelers enjoy swimming off shore. I also had a blast at Virgin Islands National
Park. It’s another park that takes some planning, but it’s just a three and a half hour flight from New York. The beach-
es there are some of the best in the world. Within minutes in the water, I had sea turtles swimming right alongside me.

Biscayne National Park is one of three recent focus areas under NOAA’s Habitat Blueprint Plan. What did
you learn about the ecosystem when you visited the park?

First, that the park really contains four distinct ecosystems. We were primarily focused on the offshore Florida
Reef, but I’m sure we could have done an entire piece devoted to the shoreline mangrove swamp. At first glance, it
honestly doesn’t seem like there’s much to Biscayne. It certainly doesn’t have the sweeping vistas of a
Yellowstone or a Yosemite. It’s only when you get out on (and under) the water do you really appreciate the diver-
sity of life that exists there.

Conor Knighton—CBS Sunday Morning Correspondent

The British steamer, Lugano, which sank in 1913, now lies 25 ft underwater on Long Reef in Biscayne
National Park. Photo credit: CBS News.
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You talk with a lot of ecology specialists when you travel. Have any of their pet projects impressed you
along the way?

One of my favorite moments was when Mark Parry, a biologist at Everglades, confessed to being a “croc snob.”
We’re often relying on these experts for facts and figures, but I really enjoy finding out the personal reasons that
brought them to the park and to their chosen field of study. There aren’t a lot of “accidental” ecology specialists. I
was at Devil’s Hole in Death Valley on the day the park scientists did their bi-annual count of the endangered
Devil’s Hole pupfish. If you’re into pupfish—and trust me, everyone there was—that was like the Super Bowl. It’s
so fun to see people so excited about something so specific.

I know you have many more parks yet to visit, can you give us a preview of some of the upcoming ocean and
coastal spots and why you think they are important?

America is beautiful from “sea to shining sea.” And it’s crucial those seas stay beautiful. Say “National Park,” and I
think the first thing that comes to mind is often mountain ranges and trees. I think it’s important to remember we’ve
got some equally spectacular ocean and coastal areas. On my boat ride out to Channel Islands National Park, dol-
phins and whales kept popping out of the water to say hello. And perhaps to say “thanks” —without park protec-
tion, a lot of these areas wouldn’t be as well preserved. I’m currently plotting my trip to Alaska—I’m especially
excited to visit some of that coastline. 

What’s next for you after this tour of America’s parks?

I’m so focused on where I’m headed next week, I haven’t thought much about next year. This is going to be hard
year to top. A tour of theme parks? Trailer parks? Office parks?  We’ll see…

In Biscayne National Park, off the southern tip of Florida, Knighton followed an underwater
trail from shipwreck to shipwreck. Photo credit: CBS News.
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INSIDE A SEA
TURTLE HOSPITAL:

An interview with:
Tom Longo, Senior Communications/Marketing Manager, Loggerhead Marinelife Center
Hannah Deadman, Public Relations & Communications Coordinator, Loggerhead Marinelife Center
Kerri Allen, Education Manager, Loggerhead Marinelife Center
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Captain Hook makes his way out to sea after being released from non-profit education and ocean conservation facility Loggerhead
Marinelife Center. Based in Juno Beach, Florida, LMC's treatment protocol is "rescue to release," which means sea turtles are
released from the sea turtle hospital as soon as they are medically cleared.
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Heals Turtles, Promotes Education

Over 40 years ago, Juno Beach resident Eleanor Fletcher started what
is now Loggerhead Marinelife Center (LMC) when she noticed the
abundance of sea turtles nesting on the nearby shore during spring
and summer. She observed that the turt les were threatened by the
encroachment of people as they built closer and closer to the shore-
line. She campaigned against bright lights along the beach (which
confuses hatchlings and can cause them to head in the wrong direc-
tion) and personally protected the nests she found—but her chief goal
was to educate children about the need for conservation and protec-
tion so that sea turtles survive over the long term. 

Her vision is alive and well at the Loggerhead Marinelife Center, which
not only hosts thousands of school children each year through field
trips, outreach programs, summer camp and other educational expe-
riences, but also includes a state-of-the-art, full-service veterinary hos-
pi tal , ex hibi t  hal l , outdoor class room, research laborator y, and
resource center. Park amenities include a guarded beach, nature trail,
a playground, and picnic pavilions—not to mention a one-of-a-kind
experience with some of nature’s most charismatic creatures. It’s no
wonder that three decades after “ The Turtle Lady” Eleanor Fletcher first
wondered why so many hatchlings headed landward after hatching
rather than back to sea more than 300,000 visitors come to the center
each year to see the exhibits and the sea turtle hospital. 
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What species are most commonly rehabilitated at LMC?

Loggerhead Marinelife Center’s most common sea turtle species are loggerheads and green sea turtles.
Occasionally, we get species such as hawksbills, Kemp’s ridley, or olive ridley sea turtles.

Where do the sea turtles rehabbing at LMC come from and what are some of the common injuries you see?

Often, sea turtles are found floating in intake canals or the Intracoastal Waterway in Southeast and East Central
Florida. There are special cases, however. Last year, when more than 750 live strandings occurred in the Cape
Cod area during the chilly winter, five of the cold-stunned turtles were relocated to LMC. Sometimes, anglers
accidentally hook sea turtles while fish-
ing on a pier or off the beach. Common
injuries include chronic debilitation, ane-
mia, hypoglycemia, entanglement, or the
ingestion of plastics or other debris
(which can often be treated with endo-
scopic surgery). Often, these injuries
occur when a turtle is distressed or
lethargic.

What can people do to reduce plastic
ingestion by sea turtle hatchlings?

Avoid one-use items such as plastic water
bottles and straws. Additionally, recycling
and participating in beach clean-ups are
small actions that have a big impact.
Keeping the beaches dark at night, con-
serving energy, and keeping a clean beach
are vital to the success of sea turtle nesting.
Knocking down sand castles before you
leave the beach and filling in holes are cru-
cial for the survival of hatchlings and nest-
ing mothers alike!

Who takes care of the turtles at LMC
and how long do most turtles stay?

LMC's rehabilitation department takes
care of the sea turtles. The length [of
time] turtles stay depends on the injury or
need of each turtle. It could be anywhere
from 1 hour to 2 years. However, an aver-
age length of time for a turtle in rehab at
LMC is around 4-8 months.

Situated on one of the world's most densely nested
sea turtle nesting beaches, Loggerhead Marinelife
Center works to protect sea turtles that call the
ocean their home. Through innovative rehabilitation
therapies, advanced research and conservation pro-
jects with 16 global partners, LMC's vision encom-
passes world ocean conservation in addition to its
South Florida home.

Loggerhead Marinelife Center 
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Earlier this year, green sea turtles in Florida were reclassified from endangered to threatened by NOAA.
What changed?

Part of the reason this changed is due to conservation efforts such as success of the Endangered Species Act and
all of the government agencies, NGOs, and individuals who have dedicated their careers to the protection of
marine turtles over the past 40+ years.  However, it’s still crucial to protect these animals, as they are vital to
our ecosystem.

I’ve heard some buzz about your Responsible Pier Initiative (RPI). What does this initiative do and who is
participating?

The Responsible Pier Initiative was developed by LMC to help educate anglers and other pier-goers about respon-
sible fishing practices as well as ways to reduce marine debris and respond to a sea turtle in the event of an acci-
dental hooking or entanglement on the pier. The program provides signage, equipment, and first-responder train-
ing courses to participating piers—all free of cost. By educating anglers in responsible fishing practices, we have
the opportunity to save hooked turtles while creating a safer marine environment for all wildlife. Currently, there
are more than 40 piers involved, including those in Florida, North Carolina, Puerto Rico, Texas, and Virginia.

Loggerhead Marinelife Center's
Responsible Pier Initiative was cre-
ated to educate anglers and other
pier-goers about responsible fishing
practices, such as reducing marine
debris and responding to a sea turtle
hooking. The RPI program provides
free signage, equipment and first
responder training courses to more
than 40 participating piers.



In 2015, you welcomed over 300,000 guests to your campus. Do you have any plans for expansion?

Thanks to the generosity of our donors, LMC is planning a capital expansion in hopes of allowing our center to
rehabilitate more sea turtles, educate more students, and welcome additional guests and visiting conservationists
and scientists from around the globe. Further plans on the expansion will be revealed this year.

From your educational programs to internships to providing a myriad of tours and activities, LMC does a
lot of community outreach. Why put so much effort into communicating and connecting?

Our vision is to be a leading authority in sea turtle and ocean conservation. One of the most important aspects of
raising awareness is through education and communication. LMC offers more than 30 public and educational pro-
grams, which helps promote the center’s efforts and inspire the next generation of leaders in ocean conservation.
Our education programs provide an opportunity for students and visitors to become engaged in marine conserva-
tion, while fostering a sense of stewardship towards the natural world that will last a lifetime. Additionally, our
growth and engagement on social media has elevated tremendously over the past few years. Although it’s not hard
to convince people that sea turtles are adorable and important, we constantly work to communicate the variety of
conservation efforts at LMC and how everyone has the power to make a difference.

With a full-time staff of 30 and an active volunteer base of 300,
Loggerhead Marinelife Center constantly works to study and protect
sea turtles through research and rehabilitation and promote ocean
conservation through education and communication.
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On a recent tour of your facility, the guide told us that honey is used to dress wounds on turtles. Why use honey?

Honey is used on sea turtle patients because it’s a natural and ancient remedy for the treatment of infected wounds.
Because honey is supersaturated with a solution of sugars, its interaction with water molecules is very strong. Treating
wounds with honey helps to stop the growth of microorganisms.

You are also expanding your reach to include Destination Eco-Tours. Can you tell us a bit about this
opportunity for eco-travelers?

Our SWIM (Serving the World’s Imperiled Marinelife) program offers participants the unique opportunity to do
good while adventuring through some of the world’s most beautiful ecosystems. LMC’s SWIM eco-tours include
trips to Maui, Hawaii and Padre Ramos, Nicaragua where guests will participate in key conservation activities with
local non-profit conservation partners—such as sea turtle monitoring and debris removal. The price of the trips
include airfare, meals, accommodations, and all activity fees.

Loggerhead Marinelife Center is a 501(c)3 non-profit education and ocean conservation facility located on the
Atlantic Ocean in Palm Beach County, Florida. The facility houses a variety of exhibits, live sea turtles, and other
coastal creatures. Exhibits include a massive prehistoric Archelon sea turtle replica, salt water aquaria, and displays
of local wildlife as well as educational displays about South Florida’s marine environment. For more information,
including how to visit or participate in activities, visit marinelife.org.

Loggerhead Marinelife Center's hospital staff members often use honey to treat sea turtle wounds. As an ancient and natural remedy,
honey helps stop the growth of microorganisms.
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SEA TURTLE
MONITORING

AND RESEARCH
FROM THE EXPERTS 
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Green turtle nest encountered during a nesting survey at the Hobe
Sound National Wildlife Refuge, Jupiter Island, Florida. There
were a record high number of green turtle nests documented in
Florida in 2015. Photo credit: Niki Desjardin.
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An interview with Niki Desjardin, 
Project Manager, 

Ecological Associates, Inc.

EAI senior staff have participated in numerous sea turtle monitoring and
applied research programs throughout Florida and the Caribbean. These pro
grams have included nesting surveys, nest marking, caging and relocation
programs, net capture of juvenile and adult turtles, tagging and recapture
studies, coastal lighting evaluations, and environmental impact assessments
related to a variety of coastal construction and erosion control projects. EAI
staff are authorized to conduct these activities under Florida Fish and Wildlife
Conservation Commission (FWCC) Marine Turtle Permits (TP #010 and #162).
EAI has also written and assisted with the implementation of Habitat
Conservation Plans for sea turtles in several coastal Florida Counties. For
more information visit www.ecologicalassociates.com. 
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You monitor sea turtles along Florida’s Atlantic coast from 1 March to 1 November each year. What species
do you monitor and what do you look for during these trips?

We monitor beaches in Volusia, Indian River, St. Lucie and Martin Counties for sea turtle nests. The most common
nesters in our area are loggerheads, green turtles, and leatherback turtles. We look for the tracks the turtles leave
behind when they emerge onto the beach to make their nests. Each species has a unique way of crawling and
unique nesting behaviors, so we can identify which species came ashore, and whether or not the turtle nested by
examining the tracks and nest mounds. 

Does each species nest at the same time?

Typically, leatherback sea turtles are the first to begin nesting each year. We have documented nests as early as
mid-February. These turtles tend to nest into August, with a peak in April/May. Loggerhead sea turtles begin nest-
ing in late April/early May. They will nest into September, with a peak in June/July. Green turtles begin nesting
usually in May and will nest into October (occasionally later). Their peak nesting months are June-August. 

How long has Ecological Associates been doing this work and what expertise does the company bring?

Ecological Associates, Inc. (EAI) has been performing sea turtle monitoring on Treasure Coast beaches for over 20
years. Our chief technical advisors, and original owners of the company, Bob Ernest and Erik Martin each have
over 30 years of experience in sea turtle biology and conservation. In my role as Project Manager, I bring 15 years
of experience in sea turtle research and monitoring, and I’m supported by a fantastic team, some of them with 10+
years of experience. EAI is a leader in sea turtle monitoring for beach construction projects and we have forged
great relationships with many county governments, engineering firms and state and federal agencies. 

Ecological Associates, Inc.
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A leatherback finishes covering her nest in the early morning hours.
Photo credit: Niki Desjardin.



Can you give us a historical perspective on how sea turtle populations in your region are doing this year?

Based on nest numbers documented thus far, it looks like we’re on track to beat last year’s high number of loggerhead
nests (4,130) for our core monitoring area on South Hutchinson Island in St. Lucie and Martin Counties. Last year’s
total was the highest number of loggerhead nests documented in this 10 mile stretch since 1995! Numbers dipped to a
low of 1,996 nests in 2004, but have been on an increasing trend since then. As of June 30  this  year, we’ve counted
3,277 loggerhead nests. 

Green turtle nest numbers tend to alternate between high and low years. Last year was a high year with 479 nests, but we
expect this year to be much lower. We have only documented 11 nests so far, and had 152 nests at this time last year. 

Our leatherback numbers also vary a bit year to year, and this year appears to be a low year, with only 157 nests
counted thus far. Last year at this time we had 267 nests. 

Who are your partners in this work and how is the sea turtle data used?

Our partners in this work are usually county gov-
ernments, engineering firms, and state and federal
agencies. EAI conducts pre- and post-construction
permit-compliance monitoring for many types of
coastal construction projects, such as beach nour-
ishment or dune restoration. The data are used to
examine effects of construction on sea turtle nest-
ing and reproductive success. We also participate in
the Index and Statewide Nesting Beach Survey pro-
grams, and all of our data are submitted to the
Florida Fish and Wildlife Conservation
Commission for its inclusion in the State’s protect-
ed species data library where it can be used for pop-
ulation analyses and to look at impacts to turtles by
predators, humans, storms, etc. 

How does your team assist injured turtles?

EAI is a participant in the State’s Sea Turtle
Stranding and Salvage Network (STSSN). We
respond to strandings in our local area and assist
with the documentation of dead turtles and assist in
the transport of live turtles to rehabilitation facilities. 

Do you see the same turtles across multiple mat-
ing seasons?

The majority of the turtle work we conduct occurs
in the morning, after the turtles have nested, so we
don’t have many opportunities to encounter the
actual nesting females when they are on the beach.
Therefore, we are not able to tell which turtles are
repeat nesters year after year.  When EAI does con-
duct sea turtle surveys at night during active con-
struction projects, we occasionally have the opportu-
nity to observe and/or tag nesting turtles. Our col-
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EAI technician Gabbie Kaminski uses a highly accurate GPS system
to record a loggerhead nest location. This instrumentation was used
in Martin County for a study evaluating factors such as elevation
and slope in a “turtle-friendly” beach nourishment template.  
Photo credit: Niki Desjardin.
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leagues with the non-profit Florida Leatherbacks, Inc. have recently begun nighttime surveys on Hutchinson Island to
observe and tag nesting leatherback turtles. Their work is revealing some cool nesting trends; in 2016 they saw a turtle
that was tagged by EAI on Hutchinson Island in 2005 but had not been seen since then!

What happens if you find a hatchling during daylight hours?

If someone on the beach happens to find a hatchling during daylight hours, they should consider the circumstances,
and call FWC, a lifeguard, or a local sea turtle facility if necessary. If it’s early morning, and a nest is still hatching,
chances are the turtle will find its way to the water. If the hatchling is crawling away from the ocean and is in dis-
tress, the hatchling may be collected and brought to a facility that can accept hatchlings, such as the Florida
Oceanographic Institute or the Loggerhead Marinelife Center.  It’s important not to interfere with hatching turtles.
This is because their crawling phase helps to orient them in the proper direction off the beach so that they can swim
offshore into the Gulf Stream. 

What are some of the natural variables that impact the success of sea turtle nesting?

Sea turtle reproductive success can naturally be affected by heavy rain, high surf/tides and saltwater intrusion into a
nest, unusually high or low temperatures, and predation. 

Why are flashlights and other lighting banned on the beaches where sea turtles nest?

Sea turtles use natural light cues in many phases of their life cycles. Adult turtles nest more successfully on dark
beaches; they may become disoriented when attempting to nest or return to the ocean if there are bright lights on
the landward horizon. Hatchlings use light cues to orient properly to the ocean after emerging from their nests.
Artificial light can disrupt a turtle’s ability to navigate properly. Many coastal counties have lighting ordinances
that restrict exterior lighting during the sea turtle nesting season (typically March 1 – October 31). During this time
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Below: People gather to watch a juvenile loggerhead swim around the new sea turtle tank exhibit, sponsored by EAI, at the Environmental
Studies Center in Jensen Beach. Photo credit: Mark Mohlmann.
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it’s important to turn off or shield your exte-
rior lights. It’s also important to remember
that interior lights can be harmful as well.
EAI conducts nighttime lighting evaluations
to identify problem lights and to help
coastal property owners come into compli-
ance with local ordinances. 

How else are the nests you tally protected?

As part of our monitoring protocol, EAI
only marks a percentage of the nests on the
beaches we survey. We stake off the nest
area and evaluate the nest when it hatches
(or after a standard maximum incubation
time if no emergence is observed).
Otherwise, the majority of nests are not
marked in any way. Most of the time the
eggs are far enough below the surface that
occasional foot traffic won’t harm them.
However, people should use caution on the
beach when digging sand castles or placing
umbrellas in the sand, since there could be
an unmarked nest nearby. It’s always a
good idea to dig below the high tide line
where there are likely no nests, and to hand
dig a hole for your umbrella before you
secure it deeply in the sand. 

For people who want to observe turtles in
the wild, what is the best way to do so?

The best way to observe a nesting turtle is to
participate in a guided turtle walk. Many
organizations in our area host these walks
each summer. Since sea turtles are protected
under the Endangered Species Act, it’s
unlawful to harm or harass them. Therefore,
these walks offer the public a way to learn
about turtles and to observe their nesting
behavior without causing undue disturbance. 

Can you describe your company’s Turtle Tank Exhibit?

EAI sponsored the installation of a turtle tank at Martin County’s Environmental Studies Center (ESC). The ESC
holds a juvenile loggerhead turtle that is used to educate children about sea turtles. After two years, the turtle will
be released, and a new turtle will be obtained. EAI has been involved in the Environmental Studies Council, the
non-profit group that supports the environmental education programs offered by the ESC, for many years. 

Coastal lighting along Hutchinson Island in Martin County is evaluated by EAI
biologist, Joseph Scarola, during a nighttime lighting survey. Photo credit: Niki
Desjardin.
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In January 2014, the 43 m expedition yacht, Copasetic,
made course for Bimini with a cutting-edge mobile
genome sequencing laboratory placed on the bow. The
trip proved that real-time genome sequencing at sea is
possible. Photo credit: SeaKeepers.
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Weighing Anchor: 
The Yachting Community Gives Back

An Interview with Richard Snow,
President & CEO of The

International SeaKeepers Society
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What is the DISCOVERY Yachts Program?

For this program, SeaKeepers pairs yacht owners with research and outreach projects, such as scientific expeditions,
instrument deployments, and educational outreach events. SeaKeepers staff work closely with yacht owners and crew
to coordinate research and outreach activities that reflect the yacht owner’s ocean-related interests. The degree of par-
ticipation can vary from an afternoon outreach trip with children or even a 10-minute instrument deployment while en
route to the next port to week-long expeditions with a team of expert researchers. SeaKeepers collaborates with
numerous organizations, academic institutions, and government agencies in order to accomplish its DISCOVERY
Yacht missions.

Can you describe the level of impact using a loaned yacht has on the budget of a research team?

The very nature of marine science requires access to the water, but covering the cost of a vessel requires substantial
funds. One has to consider vessel charter costs, fuel costs, the crew needed on board, and provisions. Now multiply
that by the minimum amount of time the researchers will need to be out on the water to make the trip scientifically
worthwhile and the cost can increase rapidly. Having the use of a loaned vessel leaves funding available for other
associated research expenses and, often times, significantly increases the research potential. The extra funds may,
therefore, be used to increase the amount of samples or trips that are taken, to purchase additional or more effective
equipment, and to support the involvement of additional researchers.  Ultimately, the quality and extent of the project
benefits scientists with the ability to focus the allocation of limited funds on actual research and equipment rather than
vessel charter costs.

All of our current DISCOVERY Yacht vessels are provided on loan to SeaKeepers. In the past, we have utilized ves-
sels donated to SeaKeepers through our yacht donation program for expeditions. 

What are some of the most interesting projects that have been supported so far?

The SeaKeepers DISCOVERY Yachts Program has included a number of diverse research expeditions. We have
done repeated work with the University of Miami’s Shark Research & Conservation Program. Their work
involves tagging various shark species and collecting biological samples to further our understanding of shark
health, behavior, and distribution patterns.  The shark tagging occurs in multiple local and international locations
and is also a great opportunity to incorporate outreach. The UM SRC Program already emphasizes the value of
education within their own organization so it is an easy fit with SeaKeepers’ outreach efforts. During the tagging
process, the scientists and SeaKeepers staff get the on-board guests and crew involved in all components of the
field research.

We have also worked with The Whitney Laboratory for Marine Bioscience at the University of Florida conduct-
ing genomic sequencing of planktonic organisms. The work involves the collection of plankton species whose
genomes can be analyzed directly on the vessel. This quick turnaround is key because it permits accurate data to
be collected without the risk of tissue degradation during the shipping of collected samples back to a land-based
lab. The trawls are particularly exciting for everyone on board because there are new and unidentified species col-
lected regularly.  We are working with this research group to sample biodiversity in all the world’s oceans. This
research project also has the potential for major human impacts in regards to the biomedical field.  Many of the
organisms sampled have unique traits and the ability to quickly regenerate tissues and neurons, an ability that
interests Alzheimer’s researchers.

Part of the SeaKeepers DISCOVERY Yachts Program involves instrument deployments. We currently work with
the Global Drifter Program and Argo to deploy instruments. This program has been incredibly successful and by
deploying standardized, internationally recognized instruments, SeaKeepers vessels are assisting these worldwide
programs with the collection of publicly accessible data from remote locations around the world.  However,
instrument deployment is only one part of the DISCOVERY Yachts Program. We have found that putting
researchers on board vessels not only greatly helps the scientists in conducting their research, but it also provides
unique and memorable opportunities for owners and their crews.  If these expeditions can leave lasting impres-
sions, as they often do, then everyone wins—marine research advances, knowledge and awareness increases, and
a greater appreciation for the marine environment develops.

International SeaKeepers Society
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How many vessels are part of your fleet and what are their overall capabilities?

Currently, we have 23 DISCOVERY Yacht vessels in our fleet, ranging from smaller tenders to large super yachts.
Because each research project is different and has various requirements, the wide range of available vessels is benefi-
cial for supporting our diverse array of expeditions. Smaller vessels are ideal for coastal research and quick outings
due to their shallow draft and easy maneuverability. Larger vessels provide more long-term research opportunities so
that scientists can use them as a base for extended overnight expeditions in locations that are less accessible. This also
permits scientists to stay on site and complete a significant amount of research without having to spend time and funds
going back and forth between accommodations on land and their project site.

What do the vessel owners gain from participating?

Most importantly, they contribute to science and outreach concerning the well-being of our oceans. Our members
believe that the best way to protect the environment is to protect the world’s oceans and this allows them to make an
impact toward finding real-world solutions to the problems now plaguing our seas.

Furthermore, vessel owners who generously donate time on their yachts to the SeaKeepers DISCOVERY Yachts
Program may qualify for tax benefits to the extent of the law and will be honored at SeaKeepers events, featured on
the SeaKeepers website, and recognized for their research and conservation efforts in the SeaKeepers newsletter. 

Below: Researchers (in orange) measure the length and girth of a shark. Researcher (in green) uses a portable ultrasound
to determine whether the shark is pregnant. Researcher (in blue) monitors the pump that is supplying fresh seawater into
the shark’s mouth and through its gills to make sure it is receiving plenty of oxygen. Diver in the water films the entire
thing. Photo credit: SeaKeepers.
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If a particular research topic is near to a yacht owner’s heart, can they decide to support research in that area?

The goal of these expeditions is not only to accomplish marine research, but also to get members of the community
excited about marine conservation. One of the first questions we ask yacht owners is what are their marine-related
interests.  Some owners approach us with specific interests, and we are able to match them with applicable projects.
Other times, we present current projects and they select whichever is most appealing. The goal is for the expeditions to
be enjoyable for everyone involved, and the more interested the vessel owners are, the more likely they are to learn
from the ongoing research and continue to participate. These expeditions also provide scientists with a great opportuni-
ty to talk about their work with an attentive and personal audience.

Do the yacht captains come with the vessel?

If a vessel has its own yacht captain and crew, they are on board during the expeditions to run the vessel. If the vessel does
not already have a captain or licensed master, SeaKeepers works with the owner to acquire one for the expedition.

How has the thaw between the U.S. and Cuba impacted activities?

SeaKeepers E3 Cuba Experience: Ecology, Environment & Education offers a blend of activities covering these three
vital areas of focus while actively engaging with Cuban people and scientists. SeaKeepers recognizes the need to pro-
tect the Cuban marine and coastal ecosystem and to preserve Marine Protected Areas. Over 20% of Cuba is already
protected, including a significant portion of its waters. To this end, SeaKeepers aims to advance and support the efforts
of scientists in Cuba through a collaborative agenda.

The SeaKeepers Program is designed for interested parties to participate in 5-plus day agendas using their own yachts
or charter yachts. These agendas are guided by a SeaKeepers itinerary that provides a fruitful exchange for learning
opportunities to inland and coastal points of interest. 

The improvement of Cuba-U.S. relations has increased the number of private vessels traveling to Cuba and, therefore,
provides SeaKeepers with the resources needed to assist the marine science community in Cuba. 

International SeaKeepers Society

The yacht Penny Mae was used for a shark tagging research
project as part of the SeaKeepers DISCOVERY Yachts
Program. In this photo, Penny Mae crew use their on-board
crane to lower the custom-made shark tagging platform into
the water for use. Photo credit: SeaKeepers.



You have recently expanded to Asia. Can you fill us in on what you have planned in that region?

SeaKeepers Asia was established in April 2016 under the leadership of Board Member Julian Chang. This expan-
sion followed recent visits to Singapore by the President of SeaKeepers, Richard Snow, which revealed the height-
ened awareness of the need for marine conservation within Singapore, among yacht owners, and amid the general
public in the surrounding region. Building upon established international programming, the focus in Asia is on
drawing attention to the current situation of our oceans in order to build a sense of appreciation and commitment to
protect, conserve, and restore. We have already held one educational event on board a super yacht in Singapore and
have plans for two additional trips this summer. 

Your organization has committed to the arts as a means of communicating ocean issues. Tell us more about
these programs.

DISCOVERY Art is the creative component of SeaKeepers programming. The works created allow the general
public to personally experience and value the oceans, regardless of their proximity to the coast. DISCOVERY Art
encourages public awareness of ocean research through the eyes of the artists who are inspired by the ocean. The
DISCOVERY Art Program includes the SeaKeepers Featured Artist of the Year and Drifter Art. SeaKeepers
selects a Featured Artist of the Year whose work is influenced by marine life, science, or ocean conservation. The
Featured Artist of the Year creates custom-made awards for SeaKeepers recognition events, such as Bal de la Mer
and Founders’ Dinner. 

A drifter designed by the artist is also displayed at an event to raise awareness of SeaKeepers Drifters. The artist is
invited to attend SeaKeepers signature events to build relationships with SeaKeepers and promote their work.
Drifter Art is a strand of the DISCOVERY Art program. SeaKeepers Drifter shells are painted and embellished by
local artists and the SeaKeepers Featured Artist of the Year.  Drifter Art encourages public awareness of ocean
research. SeaKeepers 2014 Moon Over Miami featured artistic designs on multiple drifter pieces to raise awareness
about the SeaKeepers Drifter instrument. Drifter Art is never deployed, and pieces can be purchased by private
individuals. Drifter Art is displayed at various SeaKeepers events, boat shows, marinas, and yacht management and
charter offices. 
For more information, visit seakeepers.org.
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Our Changing Seas III by Courtney
Mattison, the SeaKeepers Featured
Artist of the Year for 2015. 
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An interview with 
Captain Chris Goldblatt,
CEO, Fish Reef Project

Offsetting the Effects of Deep
Sea Mining Activities

A pioneer of the sustainable seafood movement, Christopher Fisher Goldblatt
has enjoyed many years as a fishing vessel operator, free dive spear fisher
man, and international seafood trader. He has worked in over 30 countries
with fishermen and fisheries managers and is the founder and managing
director of the Fish Reef Project, which has been given observer status by the
International Seabed Authority. Goldblatt is also the author of seven ocean
related books, contributing columnist to oceanrelated publications, and pro
ducer of films for international ocean film festivals.
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The Fish Reef Project has been given observer status by the International Seabed Authority. What does
your role entail?

The ISA is a United Nation-sanctioned body set up to manage the extraction of deep sea minerals. It includes over 160
nations and has been at work for 20 years creating the operating agreements for extraction that prevent conflicts between
nations and assure a degree of fairness and access for smaller nations. The ISA meets every July for nearly three weeks.
Fish Reef Project was vetted over a full year and voted in as a permanent observer to the ISA by all member states.
Observer status provides access to the general assembly and intimate discussions about the future of deep sea mining. We
also speak on record at the general assembly. The duty of observers is to address issues that may otherwise not be dis-
cussed and to lend an outside perspective. In the case of the Fish Reef Project, we are an NGO that was concerned that no
action was being taken to offset the coming environmental impacts of deep sea mining, either by NGOs, industry, or state
parties. We are proud to say that we have provided leadership in this realm by creating a worldwide system of measurable
marine biomass offsets known as the International Marine Mitigation Bank (IMMB) that can help balance the scales of
nature once impacts occur to the deep sea. Fish Reef Project has a specific mission to restore and enhance the marine
ecosystem, and the IMMB is the perfect vehicle to accomplish this vital task.

What can nations do to avoid irreversible damage to ocean ecosystems?

Impact avoidance is paramount and should always be the first option. There are three types of deep sea mining: hydrother-
mal vents for sulfides, which have the most sensitive ecosystems; cobalt-rich crusts; and poly-metallic or manganese nod-
ule fields. Once the impact occurs in the deep sea, especially with regards to the manganese nodule fields, the reality is that
there is no fixing it in the area of impact. Hence, to restore and enhance more bio-diverse nearshore ecosystems such as
coral reefs is the very best way to balance the scales of nature. By aiding nearshore ecosystems, we can bring massive
socio-economic benefits to local communities that otherwise would never see a single benefit from deep sea mining. The
Law of the Sea states very clearly that the ocean should be seen as single system and not compartmentalized—so this way
of acting is in good keeping with the Law of the Sea. The Law of the Sea, that was in part originally motivated by mineral
extraction rights, also clearly states that project owners have a clear legal obligation to make environmental recompense
for their impacts—so it is vital that a solid, measurable system such as the IMMB be created. The Equator Principals
expressly require that projects funded by its many members mitigate or offset their environmental impacts regardless of
where they occur. In many cases the Equator Principals cannot be met due to lack of a good mitigation/offset structure.
The IMMB system will allow such projects to meet the terms of  Equator Principals  and bring the projects into compli-
ance, thus resulting in greater political, social and ecological stability. 

Can you explain how the International Marine Mitigation Bank (IMMB) works?

We deploy purpose built reefs using reef balls, which are a type of underwater concrete igloo with holes in them. Over
700,000 reef balls have been placed in 70 countries over 30 years, with more than 100 peer-reviewed studies conducted to
prove success. The reef balls are perfect as they have a known surface area and can be properly measured for performance,
plus they have a large amount of cave area that is needed for fish recruitment. 

As time goes on, a third-party verifies the number of tons of biomass on each reef. Each ton of biomass becomes a credit
in the IMMB. Biomass includes everything living on or near the reefs balls, including coral, fish, kelp, lobster, scallops,
abalone, sponges, octopi, etc. Once a project owner is tasked by a legal controlling authority to mitigate and the impact
level is determined, the parties come to terms with how many credits are required to offset the stated impact. The credits
are issued via serialized watermarked certificate and sold to the project owner, and signatures are required from all parties
on each certificate. Credits can be conditionally transferred if, for some reason, they are never used. Usually, a multiple of
the level of biomass that is impacted is created on the positive side of the equation using the IMMB system, so nature
comes out ahead. If, for instance, 10 tons of biomass is impacted, typically anywhere from 3 to 10 times the amount of bio-
mass is created using the IMMB. 

We share a full 20% of our revenues with the nations that host each reef, so it can be an important revenue stream
for many island nations. The IMMB creates hundreds of local jobs, food security for locals, and cultural preserva-
tion; attenuates some effects of sea level rise; and provides eco-tourism and study opportunities. The IMMB allows
deep sea mining as a vehicle to directly reverse the declining state of coral reefs in many areas and literally shares
the wealth, both monetarily and ecologically. For instance, our initial hub will be Papua New Guinea where locals
and the ecosystem have been effected by land-based mining over the years. Approximately 85% of the people in
Papua New Guinea are subsistence harvesters and ignoring effects of mining (land or deep sea) on their marine
protein, such as fish, would not be wise; in the past, violence has occurred as a direct result of environmental
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destruction without due regard for citizens. More reefs equal more food security, and more food security equals
more political stability. 

Fish Reef Project has plans to create reefs at the nearest points of land adjacent to Solwara-1, the first deep sea
mine to go into operation owned by Nautilus Minerals in Papua Ne Guinea. Our reefs will, in part, offset some of
losses to the ecosystem as well as compensate locals who may be affected by the operation. It is in everyone's best
interest, including future deep sea miners and the ISA, that Nautilus Minerals takes its mitigation liabilities serious-
ly by supporting the Fish Reef Project and the IMMB system. As of this writing, no formal agreement has yet been
made with Nautilus; however, we are moving ahead with the reefs just the same as they will become credits in the
bank that can be used for other purposes should Nautilus decline to take ownership of the credits.

How do deep sea mining companies benefit from a marine mitigation bank?

Currently, mitigation is required both in international and national waters in many regions; however, there is usual-
ly no good vehicle that can accommodate this requirement, so we allow mitigation to happen that otherwise might
not occur. This helps companies comply with the Law of the Sea and national laws and can provide a partial
defense in the case of law suites and in the court of public opinion. By using the IMMB system, companies benefit
in several ways. The exact locations of mining is commercially sensitive; if they were to mitigate at the area of
impact, then the mining locations would likely become public—the IMMB allows offsets to occur far away from
the mining area and, thus, protect the exact mining locations. The IMMB (managed by NGO Fish Reef Project) is
tasked with defending the offset reefs. Therefore, we defend the work that has been done, thus relieving the compa-
ny of this obligation. The IMMB can lower political risks that often leads to strife, violence, and operational shut
down. The IMMB ensures that developing nations benefit from deep sea mining in terms of both dollars and

As shown in this example project site layout, the
Fish Reef Project approach is quite simple.
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ecology. When companies self mitigate, generally nobody believes anything good happened—we remove that issue
altogether as we can show the public the benefits of our reefs as credible third party. If companies were to try and
self mitigate, they can lose valuable operating time and personnel—we streamline the situation by selling pre-made
credits that accomplish far more for the ecosystem in the long run than patch work self-mitigation attempts and
bring costs way down for industry. We do hope that some deep see remediation also occurs, namely near the
hydrothermal vents, however our focus is currently nearshore only.

Where has mitigation banking has succeeded in the past?

Mitigation using a system of credits and purpose built reefs has a long and successful history in the U.S. In the U.S.,
compensatory mitigation laws are well defined. For instance, Southern California Edison has created marine mitigation
credits by building a reef that will soon grow to be over 300 acres. The reef, known as Wheeler North, located off San
Clemente, California is there to offset the damage caused by the warm water outfall from the San Onofre Nuclear power
plant. The first phase of the reef is amazing with vast kelp growth. Another example: AT&T funded dozens of mitiga-
tion reefs in California to offset the impact of laying cable on hard bottom. The AT&T reefs have dramatically
increased fish populations in many areas. In addition, the port of Los Angeles has a reef planned as part of it offsets for
port expansion. Mitigation reefs exists all along the Eastern seaboard as well—often times, the reefs are very far away
from the actual area of impact. It is natural to apply this same logic to deep sea mining.

What role is industry playing in updating rules, regulations, and procedures for deep sea mining?

Currently, the Law of the Sea states that mitigation must take place for impacts to the marine environment.
However, it is vague when it comes to specifics. At the ISA, one hears two phrases often: “For the benefit of all
humanity” and “Concern for the marine environment.” Fish Reef Project and the IMMB address both of these con-
cerns. The staff at the ISA does a very good job; however, they do not have ample staff to truly deal with the envi-
ronmental side of deep sea mining. In order to ensure that mitigation occurs for deep sea mining, it is imperative
that staff be added to the ISA to oversee and, at times, ratify environmental projects such as the IMMB. I think the
industry should lobby the ISA or table a vote to add a few staff members for this purpose and perhaps provide extra
funding as such. Already China's state-run deep sea mining entity COMRA is doing their part to try and balance the
scales of nature by agreeing to take support the IMMB and Fish Reef Project by agreeing to take ownership of a
significant slug of our IMMB mitigation credits. However, COMRA has asked that the ISA oversee the transaction
and having additional environmental staff would help facilitate such requests from their members.

What else does your NGO specialize in?

We work to attenuate the massive explosion of purple sea urchins that have created massive barrens in California
that reduced bio-diversity. Purple sea urchins exploded after El Niñ o killed off their main predator, the sun star.
We work with existing sea urchin fishermen to reduce the numbers of the smaller purple urchins that usually have
no market value (the larger red urchins are usually the target species). We donate the purple sea urchins to a compa-
ny that then creates a unique soil product and dietary supplement so they are not wasted. Also, we are beta testing
an eco-cable protection system where we lay specialized reef balls on either side of exposed telecom cables. We
then create a proper 5-acre reef a mile or so away to draw fishing pressure away from the cables. The protection
system reduces the chances of the valuable cable being cut by anchors and fishing nets while increasing fish abun-
dance; at times, it can be considered a form of mitigation when such liability exists for installing cables. Also the
reef balls near the cables create a sonar signature so vessels can easily detect the cables on a simple fish-finder and
stay away from them. We have a special unit that provides ready-made mitigation solutions for all manner of
marine impact that occur in specifically California waters. We have a strong community outreach and educational
arm that works with schools and the community to educate them about the marine ecosystem and our projects.

The IMMB can also be used to offset impacts to the marine ecosystem caused by land-based mining. Mine tail-
ing runoff can cause severe coral reef destruction. In Papua New Guinea, this a real issue that we hope to help
with. Our staff project manager in Papua New Guinea , Dr. Wilfred Lus, former head geologist for PETROMIN,
is doing a great job getting things off the ground. The IMMB system can also be used for all manner of marine
impacts, including those associated with oil and gas. When a territorial dispute exists, such as in East Timor,
credits can be bought that brings revenues and reefs to the affected country and can work as a form of strategic
compensation to reduce conflicts. For more information, visit International Seabed Authority: www.isa.org.jm
and Fish Reef: www.fishreef.org.
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Peru’s New Antarctic Research Vessel
Features Kongsberg’s Integrated Subsea Solutions

The Peruvian Navy has selected Kongsberg Maritime to deliv-
er an integrated subsea technology systems package, including
two HUGIN autonomous underwater vehicles (AUV), for its
new hydrographic and oceanographic research vessel.

The equipment package includes a Kongsberg EM122, a deep-
water multibeam echo sounder, Kongsberg EA600 12, 38 and a
200 kHz single beam echo sounder. Additional equipment
includes a SBP 120 3º  sub-bottom profiler, and Simrad EK80
18, 38, 70, 120 and 200 kHz scientific single beam multi-fre-
quency echo sounders. For enhanced medium water operations,
the company will provide two Kongsberg HUGIN AUVs with hydrographic, geology and geophysics configura-
tions to facilitate a high-resolution survey depth rated to 3,000 m and a high-precision acoustic positioning
(HiPAP) system. 

The 97 m-long vessel, BAP Carrasco, constructed at Construcciones Navales P Freire shipyard in Spain, was
launched 7 May 2016. Featuring Polar capability, fulfills Peru's commitment under the Antarctic Treaty. The
Peruvian Navy will perform missions within hydrography, oceanology, geology, biology, and geophysics fields.
Kongsberg will deliver the equipment package in partnership with Robinson Marine Electronics in Callao, Peru
and Simrad, Spain. As part of the contract, Kongsberg will also manage the installation of the acoustic transduc-
ers for ice water operations and integrate various sub-systems, including the K-Sync synchronization unit, an
advanced position, heading and motion reference system, and the MDM500 Marine Data Management system.

Scientists working on the Hawaii Ocean Time-series (HOT) program have made
repeated observations of the hydrography, chemistry and biology of the water column
at a station north of Oahu, Hawaii since October 1988 using Sea-Bird Electronics’ SBE
911plus CTD (conductivity, temperature, depth) profiler with SBE 3 temperature sen-
sor and SBE 4 conductivity sensor. Data is compared on a monthly basis; the SBE
911plus CTD has provided consistent data over all these years.

The ALOHA Cabled Observatory (ACO), located in the Pacific Ocean 100 km north of
the island of Oahu, Hawaii, has measured temperature variations at 4726 m (1.8 mab)
in the Kauai Deep since June 2011. 

It provides real-time oceanographic observations from a depth of about 4,800 m via a
submarine fiber optic cable that comes ashore at Makaha on Oahu. In addition to ocean
sounds, continuous observations of temperature, salinity, and ocean currents are
obtained and shared with the oceanographic community and the general public. Sensors
also provide live video of the ocean bottom around the ACO.

Data gathered is despiked and averaged daily. The continuous sampling made possi-
ble by these submerged sensors yeilds much more information than intermittent data
from ships. In fact, according to a recent presentation by experts from
SOEST/University of Hawaii, Woods Hole Oceanographic Institution and Sea-Bird
Electrnics (from the 2016 AGU/ASLO Ocean Sciences Meeting in New Orleans),
temperature measurements are “accurate to better than 0.001°C across multiple
Sea‐Bird instruments,” both in the calibration lab and deployed in the abyss. For
more information, visit aco-ssds.soest.hawaii.edu.

Sea-Bird Profiler Captures Temperature Variations 
4,726 M Down in the Kauai Deep

The SBE 911plus CTD
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Deep Ocean Engineering, Inc. has introduced its newest
underwater vehicle, the Deep Ocean Phantom
FlyImager. This revolutionary underwater drone is a
hybrid system, co-developed with EdgeTech,  that
allows the user to utilize a sophisticated side scan sonar
system, the EdgeTech 4125, combined with the func-
tionality of the powerful, versatile and rugged Phantom
T5 ROV underwater drone.

What makes this new system unique is that the side scan
sonar system can be pulled behind a powered surface
vessel as a towfish while scanning using “wings” that
provide stability and constant depth control. 

This side scan system provides long range acoustic
imaging in the water column to find targets. Once the
target is identified, the “wings” are retracted and the
underwater drone is converted from a towfish to a free
flying ROV for close up optical imaging of the target.  

The Phantom FlyImager hybrid drone is designed to be converted to an ROV from a side scan system to become
capable of taking immediate action based on real-time data retrieved and analyzed using the side scan sonar by uti-
lizing a single deployed vessel, thereby eliminating the need to deploy a passive side scan sonar unit and separate
ROV. For more information, visit the website at www.deepocean.com.

Researchers at the Institute of Oceanology in Qingdao,
China are using the Signature55 current profiler to improve
the understanding of El Niño and advance their environ-
mental academic research. 

“Information about Western Boundary Currents in the
lower latitudes of the Pacific and their influence on low
frequency pulsing of warm currents are vital for scientific
research. But so far we have had insufficient data about
these patterns in connection with dynamic ocean circula-
tion research and its relation to climate,” says Yu Fei,
senior researcher, doctor and director at The Institute of
Oceanology, Chinese Academy of Sciences (IOCAS).

Data about the currents in these areas of the Pacific are
important contributions to the World Climate Research
Programme (WCRP) project entitled Climate and Ocean:
Variability, Predictability and Change (CLIVAR).

CLIVAR’s mission is to understand the dynamics, the
interaction, and the predictability of the coupled ocean-
atmosphere system. The program facilitates observations,
analysis and predictions of changes in the Earth’s climate

system. This enables better understanding of climate vari-
ability and dynamics, predictability, and change, to the
benefit of society and the environment in which we live.

“These measurements can reveal low frequency varia-
tions in the control processes of warmer waters, thus
improving our understanding of the El Niño–Southern
Oscillation (ENSO) and east Asia monsoon seasonal
forecasting,” Fei adds.

The testing area is east of the Philippines in the Western
Pacific. Scientists at The Institute of Oceanology in
Qingdao will retrieve the current profiler in November
2016, after a deployment of approximately one year. The
deployment is done with the Signature55 in a sub-surface
buoy on a mooring line and the instrument is operated in a
stand-alone measurement mode.  

Yu Fei emphasizes that compared with other instruments of
the same kind, the Signature55 has twice the current profile
range and can profile currents up to 1,000 m range in the
open ocean. For more information, visit www.nortek-
as.com/en/products/current-profilers/signature55.

Researchers Using Signature55 Current Profiler from NorTek AS
to Improve Understanding of El Niño

Meet Deep Ocean’s Phantom FlyImager Underwater Drone



As part of the Sir Alister Hardy Foundation for Ocean
Sciences (SAHFOS) provision of rapid plankton identi-
fication capabilities and development of an integrated
monitoring platform, the Foundation has integrated new
multi-spectral fluorometers on board the Continuous
Plankton Recorder (CPR) for the initial determination of
phytoplankton groups, supplied by Swale Technologies.

The CPR Survey samples the surface waters of the
oceans with extensive spatial coverage at approximately
monthly intervals. On a number of survey routes, addi-
tional physical, chemical and biological observations of
water masses are made to complement plankton data.
These observations help provide environmental context
for the plankton samples and act as important datasets to
monitor changes in the health of the world’s oceans.

SAHFOS Marine Instrumentation and Data Scientist, Dr
George Graham, said that “The optical signals measured
by the fluorometers have the potential to indicate
promptly phytoplankton abundance and provide the
capability of rapidly identifying Harmful Algal Blooms
and samples of interest prior to arrival in the lab. To be
the first to have these capabilities is of fantastic benefit
to SAHFOS and the stakeholders we serve.”
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Guide to Addressing 
Bacteria in Local Waterways

The Center for Watershed Protection, Inc. (the Center)
has released a new guide for citizen science groups and
watershed organizations across the nation to take a role
in finding and eliminating sources of harmful bacteria in
their communities.  

Safe Waters, Healthy Waters: A Guide for Citizen
Groups on Bacteria Monitoring in Local Waterways,
outlines how to identify areas with high bacteria, narrow
down the potential sources and share findings with the
public. It provides step-by-step instructions to create a
customized bacteria monitoring program, methods to
investigate potential pollutant sources, and resources for
putting collected data to use. It focuses on human
sewage sources and monitoring techniques that are sim-
ple, reliable and low-cost. The new document draws
upon the Center's work over the past decade investigat-
ing sewage leaks and other illicit discharges that are far
too common in the nation's streams, rivers and lakes.

The guide includes case studies detailing successful
monitoring programs and the actions that resulted.
Download free at http://www.cwp.org/wp-
c o n t e n t / u p l o a d s / 2 0 1 6 / 0 6 / S A F E - W A T E R S -
Guide_Final.pdf.

Swale Technologies Supplies Unusual Fluorometers 
to SAHFOS Plankton Recorder Fleet 

The JFE MFL05W-USB multi-frequency fluorometers will allow
the simultaneous detection of several phytoplankton forms—
(diatoms, dinoflagellates, green algae, cryptophyta and cyanobac-
teria) through excitation by LEDs emitting 9 separate wavelengths
of light. The instruments also include depth and temperature sen-
sors and include a mechanical wiper to ensure the optical sensor
window remains clean. Photo courtesy of Swale Technologies.
For more information, visit www.swaletechnologies.com. 

360° Tunnel Profiler from
Teledyne BlueView

The new Teledyne BlueView T2250 profiling sonar is
the first system of its kind to collect 360° data up to
20 Hz gathering over 45,000 range measurements per
second. With so many points collected at once, it is
now possible to collect high density data without stop-
ping to make measurements.

The system is fully turn-key with on-board data log-
ging and real-time data collection and visualization
capabilities through Teledyne PDS software.  Built
around a form factor intended for ROV and AUV
deployment, the system fills a longstanding void in the
tunnel and cave inspection market. The profiler can be
used profile tunnels from 2 m to 16 m diameter, as
well as for cave or hydro-electric dam inspection. 

Other benefits include ultra-high resolution, built-in
data storage, industry standard output format, standard
ethernet interface, and software development kit
options. Because the Tunnel Profiler is a module sen-
sor, it requires a vehicle/deployment to move it
through the pipe/tunnel of interest. Vehicle/deploy-
ment must have reliable Navigation, Heading, and
Pitch/Roll available topside for Tunnel Profiling soft-
ware.  For more information, visit blueview.com.
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Over 700,000 Tons of Fuel for Marine Vessels Saved:
25th Anniversary of ABB’s Azipod Electric Propulsion System 

ABB has announced that the total fuel savings of the
entire installed Azipod fleet since being launched is
estimated to be more than 700,000 tons. Assuming
the average family car uses one ton of fuel annually,
this saving corresponds to the annual fuel consump-
tion of 700,000 cars.

The gearless, steerable propulsion system reduces
fuel consumption by up to 20% and achieves decime-
ter accurate maneuverability without the aid of tug-
boats. It is installed on an extremely wide range of
vessels, including the world’s largest cruise ship
(6,600 passengers), the most advanced icebreaker,
one of the largest crane vessels in Asia, a 105-m lux-
ury superyacht, and most recently, an innovative
cargo transfer vessel.  According to Clarkson’s
Research, the leading shipbroker and research firm,
the number of vessels with electric propulsion is
growing at a pace of 12% per year, three times faster
than the world’s fleet.

A pioneering technology leader, ABB is celebrating
Azipod propulsion’s 25th anniversary this year. The
electrical propulsion system—where the electric
motor with propeller is mounted inside a streamlined
pod capable of 360° movement beneath the ship—
has evolved to become the propulsion solution of
choice across the marine industry. The system can
drive and steer the ship at the same time.

Azipod propulsion units are the market-leading solu-
tion for today’s modern large cruise ships. The sys-
tem is also dominating the growing icebreaking and
icebreaking cargo ship sector. The most advanced
port icebreaker will feature four Azipod propulsion
units placed in an innovative design to allow the ves-

sel to operate either bow or stern first, keeping ABB
at the cutting edge of icebreaking technology.

The entire installed Azipod propulsion unit base has
accumulated 12 million operating hours in merchant,
offshore and special vessel segments. 

For more information, visit, new.abb.com/marine/
systems-and-solutions/electric-propulsion/azipod/25-
years-with-azipod-propulsion.

Shoreline Erosion Solution for the U.S.
NETCO Coastal Construction  is pioneering the use of a
“first in the United States” erosion solution for the
White Cliffs Community Association (WCCA) in
Plymouth, Massachusetts.

NETCO is utilizing a shoreline protection system from
Australia called ELCOROCK, that utilizes 7 ton geotex-
tile containers (or geo-synthetic bags) filled with sand
and placed at the toe of the coastal bank to form a sta-
ble, durable shoreline protection system. 

NETCO is working for the WCCA to stabilize and
rebuild a 300 ft long area of shoreline bank that is erod-
ing, and which is located below a group of condomini-
ums and the 18th tee box of the WCCA golf course. 

The geo-synthetic bags absorb water during the up-rush
of incoming waves and surf and are filled with beach-
compatible sand. The 2.5 m/7 ton containers are tan col-
ored, filled with beach compatible sand, permeable to
absorb the uprush of storm and surf, and as part of the
treatment indigenous grasses and shrubs are planted to
grow over the containers. 

The smaller size containers are also constructed in a ter-
race fashion to create a slope revetment face is better
able to absorb the uprush of waves and surf. The con-
tainers are largely vandal proof and are installed in a
terrace fashion which reduces wave reflection potential
and reduces the cost of repairs. For more, visit
www.netcomanage.com. 
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Seven Marine Applications Benefit from 
Rowe Technology’s New SeaSEVEN ADCP 

Led by one of the inventors of the Acoustic Doppler
Current Profiler (ADCP), Rowe Technolgies
(RoweTech) has released their most advanced design
yet, the SeaSEVEN research-grade Doppler profiler,
which makes seven marine applications much easier
to accomplish. 

In 1770, Ben Franklin drew the first map of the Gulf
Stream. In 1903, Scripps Institution of Oceanography
was founded and, in that same year, Swedish oceanog-
rapher Vagn Ekman invented the mechanical flow
meter for measuring ocean and river currents. In 1914,
the first acoustic depth measurements were made. This
technology remained unchanged until 1982 when the
Acoustic Doppler Current Profiler (ADCP) was invent-
ed by Fran Rowe and Kent Dienes. 

Constant improvements brought broadband measure-
ments, multi modes, bottom track and commercializa-
tion of the technologies. Many uses for ADCP current
measurements have been developed in the past 30-
plus years, and today, several manufacturers use the
same technology invented in 1982 to make the same
measurements.   

In 2009, Dan and Steve Rowe founded RoweTech,
and in 2010 Fran Rowe joined them to lead the devel-
opment of the next generation of Doppler measure-
ment tools with the same pioneering innovation he
achieved in 1982.  

RoweTech’s latest product, the SeaSEVEN, not only
includes the features of their dual frequency ADCP
and wave measurement (ADCP SeaWAVE), it also
has all the features of RoweTech's standard ADCPs,
which include: 

l 24-bit front end A/D converter; 
l Multi-mode and multi-missions;  
l High ping rates; 
l High capacity data storage; and 
l High speed serial & Ethernet data comms interface.

These standard ADCP features allow total control over
each beam, beam pair, Janus beams and 3-D profiling.
SeaSEVEN has two pairs of three beams splayed
around the vertical beam. It has 60° azimuths between
the beams and a 20° elevation, which allows measure-
ments never before available from a traditional three,
four or five beam current profiler. SeaSEVEN is also
able to make the basic measurements of Doppler shift,
echo intensity, correlation, depth, and temperature at a
high speed [10+ Hz] and store it on up to 64 GByte of
memory. As a result, researchers can achieve applica-
tions which have been difficult or impossible with stan-
dard ADCPs.

Applications that are much easier to 
accomplish using the SeaSEVEN ADCP 

1. Waves: Wave measurements can be accomplished in
coastal waters
using the verti-
cal beam for
direct surface
height measure-
ments and with
a pressure sen-
sor, both sam-
pled at 2 Hz. 

2. Turbulence:
High data rates
and small bins
allow the high
temporal and
spatial measure-
ments needed
for calculating
turbulence. 

3. Renewable
energy: Use as
both a vessel-
mounted, buoy-mounted, or bottom-mounted platform
allows SeaSEVEN to be used as a site selection,
resource measurement, environmental monitoring, or
turbine wake characterization tool. 

4. Bottom Boundary Layer: With a low profile, short
blank, high resolution, high ping rate BBL measure-
ments can be achieved. 

5. Sediment Transport/Scour: High-resolution echo
intensity, echo sounder function combined with dual
frequency profiles makes the SeaSEVEN an excellent
measurement tool. 

6. Reynolds Stress: High ping rate and fine resolution
in space and time provide data used in Reynold's Stress
measurements. 

7. Tidal Measurements: With a high-resolution surface
track/echo sounder measurement, and high-resolution
current profiles, tidal measurements can be made from
either a surface or bottom-mounted ADCP. 

ADCPs are indispensable tools for applications in
hydrology, oceanography, environmental, oil and gas,
directional waves measurements and underwater navi-
gation. With Rowe Technologies’ SeaSEVEN, this
innovative technology takes another leap forward. For
more information, visit rowetechinc.com.   
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September 19-23
OCEANS '16 MTS/IEEE
Monterey, CA
www.oceans16mtsieeemonterey.org

September 22-24
India Clean Seas
Goa, India
www.cleanseas.in

October 24-28
Renew 2016 
Lisbon, Portugal
www.centec.ist.utl.pt/renew2016

October 25-26
AWEA Offshore Windpower
Warwick, RI
www.awea.org/events/event.aspx?eventid=43770

October 25-26
Offshore Energy
Amsterdam, The Netherlands
http://offshore-energy.biz

November 1-3
Clean Gulf 2016 
Tampa, FL
www.cleangulf.org

November 8-9
Ocean Energy Europe
Brussels, Belgium
www.oceanenergy-europe.eu

November 16
OPITO Safety & Competence Con - OSCC 2016 
Kuala Lumpur, Malaysia
www.opito.com/oscc-conference

November 30 - December 2
World Ocean Council Sustainable Ocean Summit
Rotterdam, The Netherlands
www.ilago.ovh/sustainableoceansummit

December 10-15
Restore Americas Estuaries
New Orleans, LA
www.estuaries.org/Summit



CSA Ocean Sciences Inc. (CSA) has been contracted by
the State of North Carolina Department of
Transportation to conduct novel seagrass enhancement
using the manipulation of wind wave energy to provide
new and sustained seagrass acreage in anticipation of
unavoidable impacts. 

The Bonner Bridge, which connects Pea and Bodie
islands at the Oregon Inlet, is a lifeline for tourism and
tropical storm evacuation of the North Carolina northern
outer banks—has reached its engineering limits and is
slated for replacement. The least impact estimated from
the new bridge alignment still requires the recovery of
no less than 1.28 acres of highly productive seagrasses
(eelgrass [Zostera marina] and shoalgrass [Halodule
wrightii]).

Approved by federal and state regulatory agencies, the
project builds on extensive research conducted by cur-
rent CSA staff to exploit and manipulate the relation-
ship between seagrass bed patchiness and waves and
currents as an enhancement strategy. Using wave fore-
casting techniques to guide the size and location of a
500-ft long wave break, CSA will design and install
the wave break among chronically patchy seagrass
beds near the bridge. This will alleviate disruption of
seagrass beds from waves and allow the beds to coa-
lesce, ultimately creating more complete seagrass
cover of the estuarine seafloor.  

Added seagrass cover provides increased nursery and
refuge areas for ecologically and economically impor-

tant fish, shrimp, and crabs as well as increasing their
abundance. Importantly, through this ecological engi-
neering approach to seagrass enhancement, ecosystem
services are provided even before any existing habitat is
disrupted—a vital consideration in resource manage-
ment where limited opportunities exist for enhancement.
This novel approach provides a new opportunity to
recover seagrass habitat loss associated with unavoid-
able project-related effects as well as in the face of
declining seagrass cover globally. For more informa-
tion, visit www.csaocean.com.
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CSA Conducts Seagrass Enhancement Project in North Carolina

IsoTropic Networks Renews 
SeaKeepers Sponsorship

IsoTropic Networks, Inc., a global satellite communica-
tions provider, continues event sponsorship and support
for the International SeaKeepers Society, a non-profit
that promotes oceanographic research, conservation and
education through direct involvement with the world’s
yachting community. (See the feature on ECO pg. 44.)

This year’s SeaKeeper Award marks the third sponsor-
ship year for IsoTropic Networks and will be presented
during SeaKeepers annual Bal de la Mer in Palm Beach,
Florida on October 8. The award recognizes an individ-
ual or organization demonstrating extraordinary commit-
ment to ocean conservation. The 2016 recipient is
SeaKeepers’ founding member Alexander W. Dreyfoos
who joins an influential group of leaders in marine con-
servation including: Monaco’s own H.S.H Prince Rainier
III, Jean Michel Cousteau, James Cameron, Dr. Sylvia
Earle, and most recently, the 2015 recipient Fabien
Cousteau. For more, visit www.isosat.net.

The state and federal approved project builds on extensive research
by current CSA staff into how engineering wave climate produces
additional seagrass cover and in-kind services prior to anticipated
project-related effects.

First U.S. Offshore Wind Farm
Now Linked to Mainland 

Bringing off shore, wind generated energy to the U.S.
electric system for the first time has taken a step forward
with the landing of a 20-mile undersea cable between the
Rhode Island mainland and Block Island. The cable will
bring power created by the five-turbine Deepwater Wind
Block Island Wind Farm project located just off the
island to the mainland power grid. The cable will ulti-
mately be connected to a new National Grid substation
being constructed on the island and to an existing substa-
tion in Wakefield, RI on the mainland. The same cable
will also interconnect the privately owned Block Island
Power Company (BIPCo) to the mainland. Once the sys-
tem is energized, National Grid will purchase the output
from the Deepwater Wind Farm through an agreement
approved by the Rhode Island Public Utilities
Commission and feed the power into the regional trans-
mission system. BIPCo will purchase its power through
the energy markets. A portion of that power will include
output from the Deepwater Wind Farm.
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During the 2016 World Dredging Conference Gala held in Miami,
Florida, the 2016 World Organization of Dredging Associations
(WODA) Environmental Excellence Awards recognized four pro-
jects for outstanding environmental solutions associated with dredg-
ing and placement of dredged materials. Environmental Excellence
Awards in two categories were presented.

Environmental Excellence Award for Environmental Dredging 
First Prize was presented to the Project Team for Boeing’s Plant 2
Sediment Remediation and Urban Waterway Restoration at the
Duwamish Waterway in Seattle, Washington. Project Team mem-
bers were The Boeing Company, Amec Foster Wheeler, Dalton,
Olmsted & Fuglevand, Inc. (DOF), Envirocon, Inc., Quigg Bros.,
Inc., Ballard Diving & Salvage and Waste Management.

A spokesman for the project said the WODA award was a special
honor because, “This is probably the one group who would recog-
nize how significant this project was.” 

He noted that the project combined four different types of projects
together and was a significant project to permit and added: “Just this
past month we did our first biological sampling of the habitat area
and in this abatement that we create we found over 600 juvenile fish
and 300 of them were native salmon... We’ve been able to clean up
the habitat, redevelop the Boeing property, and create a habitat that
is really successful.”

The Silver Award winner in the “Environmental Dredging” category
was Prime Hook National Wildlife Refuge Marsh Habitat
Restoration, Milton, Delaware. The Project Team members included
Amec Foster Wheeler, Atkins, Delaware Department of Natural
Resources & Environmental Control – Division of Fish & Wildlife,
Delaware Department of Transportation, Dredge America, EA
Engineering, Science, and Technology, Inc., PBC, Environmental
Restoration & Management, Gahagan & Bryant Associates, Inc.,
Norfolk Dredging Company, Stantec, U.S. Army Corps of
Engineers, and U.S. Fish & Wildlife Service.

Environmental Excellence Award for Dredging for Coastal
Reinforcement 
First prize winner was the Project Team for Medmerry Managed
Realignment, Medmerry, England. The Project Team members were
Mackey, Environment Agency, RSPB, Arcadis and Jacobs. 

The Silver Award  went to the Project Team for Hondsbossche and
Pettemer Sea Defence, the Netherlands. Project Team Members were
the consortium ZSNH Combinatie Van Oord – Boskalis. 

The awards were presented by Dr. Ram Mohan, president, WODA,
and Craig Vogt, chair of the WODA Environmental Commission.
WODA called for nominations earlier in 2016 and the winners
were selected by an independent team. Criteria included environ-
mental benefit, innovations, economic benefit, transferability, and
outreach & education.

WODA Recognizes Four Dredging
Projects for Environmental Excellence
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Deep Trekker ROV Eliminates Dive Time at Aqua-Cage Fisheries
Aqua-Cage Fisheries is a Northern Ontario Aquaculture
enterprise that harvests rainbow trout for the consumer
market. Employees working at the farm receive finger-
lings from hatcheries in Southern Ontario. They moni-
tor, observe and feed them in the open waters of
Georgian Bay. Ensuring that the farm's structure and
protocols are maintained for optimum health is an
important task. Last year, Aqua-Cage Fisheries
acquired a Deep Trekker DTG2 mini-remote operated
vehicle (ROV) to help with their sub-surface tasks.
Below, Aqua-Cage biologist Kana Upton answers
questions regarding their farm and the Deep Trekker
DTG2 ROV system: 

How does the DTG2 ROV support your work? We
are an open-water cage farm that produces Rainbow
Trout for the food market. We receive fingerlings from
hatcheries in Southern Ontario, grow the fish in the
open waters of Georgian Bay and harvest for a proces-
sor who ships them to major grocery stores. Our pur-
pose is to be profitable while producing environmental-
ly sustainable fish that are a high quality, healthy prod-
uct for the consumer.

We do not employ commercial divers; instead, we are
able to accomplish our subsurface checks in a safe top-
side environment. Some of the tasks we use the DTG2
ROV for include routinely checking the fish nets for
holes, monitoring fish behavior and health, visual
inspections of mooring lines and anchors, monitoring
feeding, and checking cage depths—ensuring we are
never touching the bottom.  

How did you handle these tasks before the ROV?
Before Deep Trekker we had another company's unit.
Two units, in fact. While one
was away for necessary
repairs/maintenance, we could
not afford down-time. A second
unit was essential to get us
through that month or two (hop-
ing it didn’t develop issues
also). We’ve only needed one
Deep Trekker even though it is
less expensive than the other
company’s submersible

The Deep Trekker unit is
unique in that the battery is
housed within the submersible
unit. This significantly cuts
down on set up time and equip-
ment required to run the ROV.
With the other units we had, I
needed to bring an
inverter/generator, fuel, a TV
(as the screen was too small),
an extension cord, the unit’s

box, the controller box, and all necessary connection
cables.  With the Deep Trekker, I wheel one box
around. The unit requires maybe 20 seconds to get in
the water. The best part for me is not having the con-
stant sounds and exhaust fumes from the inverter. The
Deep Trekker is completely silent top-side. Plus it’s
fast in the water! Really fast! We are currently getting
a modification added to our unit that will allow us to
check nets quicker and more effectively.

Has the DTG2 saved you time or money? When look-
ing at investing in an ROV there are two things to con-
sider. First, the initial cost of the unit. We found Deep
Trekker units to be very reasonably priced, sometimes
less than half the cost of other units (considering com-
parable models). The second thing to consider are the
costs related to repairs, modifications and maintenance
work. Operating within Canada, we have found that
shipping across the border is very costly and usually
involves lengthy shipping times. Shipping costs add up
quickly, having a location on Canadian soil is signifi-
cant for us. In addition, the Deep Trekker is much
cheaper and more functional than using divers, because
bottom time is not limited. Experienced operators can
use the units all day, every day.

How has the company assisted in solving challenges?
We’ve had the owner of Deep Trekker to our farm a
couple times. Having the owner make visits to demo
and try out new features has been invaluable. Deep
Trekker works with farms in the aquaculture industry to
help solve problems, such as taking effective sediment
samples, and patching nets. It all helps to keep more
people out of the water and safely on a boat/dock.  For
more information, visit www.deeptrekker.com.

This open water cage farm uses the Deep Trekker DTG2 ROV
to eliminate dive time while monitoring fish, performing
inspections, and checking cages.
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ORPC Ireland Selected for Major Ocean Energy Project
Horizon 2020, the European Union's Framework
Programme for Research and Innovation, has selected
ORPC Ireland, a wholly owned subsidiary of Ocean
Renewable Power Company, to enter the grant agree-
ment process for a project to advance the performance
and reliability of ocean energy technology electrical
systems by developing a more robust power
transfer system from prime mover to electric grid. 

Through the MaREI Centre in
the Environmental Research Institute,
University College Cork (UCC), lab test-
ing will be conducted at the Lir National
Ocean Test Facility in Ringaskiddy, Cork
Harbour, Ireland, to validate system
improvements to a full-scale ORPC hydroki-
netic turbine and the associated econom-
ics. Other partners for the project include
Fraunhofer-Gesellschaft, Germany;
Letterkenny Institute of Technology,
Ireland; and SKF (U.K.) Ltd.

“The whole ocean energy industry deeply
appreciates Horizon 2020's critical
support and ORPC, in particular, is thrilled
to receive such a strong endorsement of our
technology,” said ORPC President & CEO,
Chris Sauer. “We look forward to working

with our dedicated partners in the EU to significantly
advance ocean energy technologies and help
secure Europe's global competitiveness.”

Ocean Renewable Power Company, LLC is the only
company to have built, operated and delivered power
to a utility grid from a hydrokinetic tidal project, and to
a local microgrid from a hydrokinetic river project. For
more information, visit www.orpc.co.

The OceansAdvance Board  has appointed Cathy
Hogan as Interim Executive Director. Cathy has
been with OceansAdvance since its inception in
2003,fulfilling various roles including administrative
officer, contract administrator, communications offi-
cer, and event manager.  

For example, while serving as Project Manager of
OCEANS’14, she lead a team of 22 local cluster
members that organized one of the top three IEEE-
MTS OCEANS events ever held in North America. 

Prior to joining OceansAdvance, Cathy worked as a
consultant for the Provincial Department of
Development and Rural Renewal as a Contract
Administrator and Liaisonbetween the Province and
the Canadian National Research Council’s Industrial
Research Assistance Program. She takes on this posi-
tion with vast experience and expertise in the ocean
tech community and has long-standing relationships
with all OceansAdvance members and key partners.
OceansAdvance is the voice of the Newfoundland and
Labrador Ocean Technology Innovation Cluster. For
more information, visit www.oceansadvance.net.

OceansAdvance Board Names
Interim Executive Director

Australian headquartered company Blue Ocean
Monitoring, experienced global provider of ocean mon-
itoring services, is expanding its offices and taking
space in the Marine Robotics Innovation Centre at the
National Oceanography Centre (NOC) in Southampton.

Simon Illingworth, Group Managing Director of Blue
Ocean Monitoring, said, “We’re delighted to be mov-
ing into the Innovation Centre where we can work
alongside the NOC’s own autonomy and robotics
teams, sharing knowledge and the NOC’s extensive
marine testing facilities.”

Since opening in 2015, the centre has four companies
now in residence and seven associate members. Kevin
Forshaw, the NOC’s Associate Director, Innovation and
Enterprise said, “The centre is now firmly at the heart of
marine autonomous systems development in the South
of England, and as intended has become a hub for ideas
and knowledge sharing between the NOC and UK
marine industry. Investment into this sector is being
secured based on the centre’s excellent facilities and col-
laborative opportunities and we look forward to further
announcements over the coming months.”

Blue Ocean Monitoring Joins
Marine Robotics Centre

ORPC's TidGen® turbine generator unit being readied for installation at
Cobscook Bay Tidal Energy Project site. The company’s Ireland subsidiary will
validate system improvements to a full-scale turbine. Photo courtesy of ORPC.
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Global Maritime to Support EU Wave Energy Project
Global Maritime Consultancy & Engineering, a
provider of marine warranty, dynamic positioning and
engineering services to the offshore sector, is to provide
mooring and risk management support to the European
Union’s OPERA (Open Sea Operating Experience to
Reduce Wave Energy) project. 

Global Maritime joins a 12-member consortium led
by TECNALIA (the first privately funded applied
research and technological development center in
Spain) for the three and a half year program with the
objective being to progress offshore wave energy
development, reduce costs, and ‘de-risk’ new tech-
nologies. Global Maritime will be responsible for pro-
viding mooring and risk management support to the
42 m-tall spar type, wave energy converter (WEC)
due to be operational in August 2016.

The WEC will be based in the Bay of Biscay up to two
nautical miles offshore in 85 m of water. Inside the
WEC is an oscillating water column (OWC) that forces
air through a turbine that in turn generates electricity.
The WEC has been developed by OCEANTEC and will
use a novel shared mooring arrangement consisting of

conventional tethers. The shared mooring system is
designed to reduce the overall amount of mooring lines,
share anchors and reduce costs. Global Maritime will
help ensure that the mooring system is robust, deliver-
ing telemetry and tension data; and carry out opera-
tional simulations, if required. 

As the project continues into phase two in August 2017,
Global Maritime will then help support the testing and
integrating of further cost reducing innovations into the
WEC. These include an elastomeric mooring tether,
which will reduce peak loads at mooring and hull con-
nections. This will improve structural survivability and
reduce mooring line strength requirements and costs.
Other technologies that will be tested and de-risked
through OPERA include a novel bi-radial turbine and
new predictive control algorithms. The cost-reduction
innovations will initially undergo laboratory testing at
the Mutriku Shoreline Wave Power Plant in Spain  and
University College Cork (Ireland). 

The OPERA project has received funding from the
European Union’s Horizon 2020 research and innovation
program. For more infomation, visit  opera-h2020.eu.
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