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Outline: You can only manage what you 

can measure !

What do we know about the Gulf of Mexico ?

What do we need to know about the Gulf of Mexico ?

What are the impediments ?

How can the three countries work together to fill the 

gaps?
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Oceansites Network





Ocean Variability

• Eddies in the Sargasso Sea influence year to year variability

• El Niño-Southern Oscillation and Arctic Oscillation influences

Rod Johnson, BIOS, 2010



Long term changes in the Atlantic

Temperature and salinity changes in Sargasso Sea

Rod Johnson, BIOS, 2010

• Bermuda Atlantic Time

-series Study (BATS; 1988-)

Hydrostation S (1954-)



Ship sampling

CO2 changes Ocean Acidification

Decrease in ocean pH in the Sargasso Sea

Nick Bates, BIOS, 2010

Analyses at BIOS



Ocean Ecosystem Change

Export of organic/inorganic matter to Sargasso Sea depths

Maureen Conte, BIOS/MBL, 2010

The Ocean Flux Program (OFP)



Marine Ecosystem Changes at BATS
Phytoplankton

Mike Lomas, Bigelow

Fewer Diatoms 

Fewer Coccolithophores 

More small phytoplankton (synechococcus)  
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EIS Extension I1: NE of Green Knoll

Upper layers: exponential decay with depth

700-1200: Variance minimum

Lower layers: homogeneous with depth

Note: Eddy Juggernaut
Nowlin, Jochens, DiMarco, Reid 2002



Mooring Layout as deployed on 20 January 2015

-- Shell’s first long term, real time, deepwater metocean mooring in Gulf of Mexico

NOAA/NDBC
-- regulatory required data portal.

Buoy Location

Objective
-- regulatory requirement to 
provide real time current 
measurement for the top 1000m 
of the water column

-- operational safety, planning, 
and support (SCE and HSE critical)

-- need full time metocean data 
to support disconnect / reconnect 
decision making during hurricane 
events

-- riser / structure integrity 
management

Nortek 600kHz + Seabird SBE 39 
(Surface Current and Temperature Profiles)
.

Platform for Long Term Ocean Monitoring

1000 m Current Profile (Nortek Signature 55)

Deployment and Recovery 
(Anchor + Acoustic Release)

Metis 
-- Gulf of Mexico operational data display.

Shell ADCP Portal
-- metocean.shell.com/adcp/

Current Profile - data comparison 
(RDI -- 75 kHz ADCP)

Shell onshore metocean server
+ vendor provided backup server

Pak Leung PTE/ACSO (pak.leung@shell.com) &  Ruth Perry SEPCO/GRA (ruth.perry@shell.com)

PTE / ACSO

metocean@shell.com

the 3rd month of 2015

S tones  Development

New O rleans

~ 300 km

Walker R idge 551

F P S O

Wavescan Buoy (wave + met data)

Data Transmission via Satellite
(directional waves, air temperature, atmospheric pressure, 

current speed and direction profiles, etc) – every 20 minutes

-- diameter = 2.8m; weight = ~925 kg; buoyancy = 2700 kg

-- directional wave sensor = 1 Hz heave, pitch and roll data over a period 
of 17 min (1024 samples) at an hourly basis, raw time series and derived 
sea state parameters are stored on-board

-- a RM Young mechanical anemometer and a  Gill ultrasonic anemometer 
are located on the sensor carrier arm with 10 min average value and 3 sec 
and 1 minute gust value would be calculated from the 1 Hz data

-- other sensors (air pressure + air pressure + sea surface temperature)

-- a Nortek Aquadopp current meter  is located in one of the wells in the buoy hull 
to provide current speed and direction ~2m below the buoy

-- three Seabird SBE39s are deployed  at 3, 7, and 15 m to  measure temperature  
profile of the mixing layer (internally logged)

-- Nortek Signature 55 was deployed 10m below the buoy

-- it provides ~1000 m current profile along with temperature data (at 10m)

-- data is being transmit to shore every 20 min

-- preliminary QC’d data shows ~800 – 900 data range

-- a downward looking RDI 75 kHz ADCP is deployed in a 53” floatation collar

-- it provides current profile between 500m to ~ 1000m (overlaps with 
Signature 55’s 10 – 1000m range) 

-- this instrument will be deployed for 1 year to obtain the necessary data for 
data comparison between the 75 kHz and the Signature 55

--the mooring was positioned using stand-alone GPS and deployed using the “anchor last” 
method, two stacks of 4 rail road wheels were used as ballistic anchors

-- a Sonardyne Deepwater Oceanographic Release Transponder (DORT) was installed at the 
bottom of the mooring to allow the mooring to be located (box-in) and recovered

Nortek  600kHz  w/ z -c ell

-- the estimated field life of the Alcyone system is ~20 years

-- additional instruments (e.g. temperature sensors, current meters, hydrophones, chemical 
sensors) can be deployed between 1000m and 2900m 

-- this mooring system provides an excellent platform for baseline studies or long term ocean 
interior monitoring on subjects like climate change or impacts on marine mammals



Long-term measurements are Important ! IPCC 

5th Assessment Chapter 3



Cruise and Glider Paths

Cruise Path

Cruise and Glider Paths
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Concerns of Open Ocean Long-Term Observations

• It is deep (pressure), remote (power)

• It is salty – (corrosive)

• It is rough much of the time – (resilience)

• Bio-fouling affects platforms and sensors 
(calibration, maintenance)

• Data transmission is limited (acoustics vs optics)

• Ship-time is expensive 

• There is inherent variability of ocean parameters

• Requires a long-term funding committment
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Glider Challenges in the GOM



Stommel March 23rd (68 days)



Sea surface height Eddies



eddy

NOAA Gliders GOM 2012 and 2013 temperature (courtesy NOAA)



Hurricane Rita

Sea Surface 75 m depth





Liquid Robotics 



Autonaut Rendering



Estuary fish eDNAs in NYC estuary
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“Ferry Box” Underway systems VoA cooling intakes



Continuous Plankton Recorder (CPR)
Cost-effective  Proven  Reliable

• Designed by Alister Hardy in the 
1920s.

• A robust device for collecting 
surface plankton over large 
spatial scales.

• Same methodology for 85 years –
comparable data.

• Capable of operating at high 
speeds (>20 knots).

• Designed to be towed behind 
ships of opportunity.

• 270 µm silk filters (leno weave), 
but still captures the smallest 
microeukaryotes.

Plankton Science for Our Future Oceans



SAFEGUARDING THE HEALTH OF OUR OCEANS SINCE 1931

First evidence of large scale northerly 
movement of zooplankton

Calanus helgolandicus
Warm water species
Low lipid content
Less nutritious

Calanus finmarchicus
Cold water species
High lipid content
More nutritious 

1000 km shift in 
30 – 40 years! 

North Sea

Knock on effect for commercial fisheries……
Plankton Science for Our Future Oceans



The Gulf of What ???



Integrated Ocean Observing System for 

the GOM (Smart Gulf)
.



Yucatan Channel velocities 


