Sensor Applications for the
Marine Science Sector

Primary Productivity Monitoring

Fast Repetition Rate (FRR) fluorometry provides a non-intrusive and non-destructive method
for probing photosynthesis by phytoplankton. The CTG FastOcean APD (Ambient Plus Dark)
Profiling System consists of two FRR fluorometers which generate the data required to estimate
the electron flux through all photosystem II (PSII) reaction centres per unit volume of sea water,
on wide spatial and temporal scales. Given that Gross Primary Productivity by phytoplankton
(GPP) is generally the main sink for PSII electron flux, these data can be used to estimate GPP.
When the APD system is not being used for profiling, one or both of the FastOcean sensors can
quickly be removed from the frame and coupled with one or two Act2 laboratory systems.
The combination of FastOcean and Act2 allows fully automated fluorescence light curves (FLCs)
to be run on discrete samples collected in the field or phytoplankton cultures.
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Algal Detection and Monitoring

The ALGAE-Wader and ALGAE-Station systems enable in-line or in situ real-time reporting
of Algae. An understanding of phytoplankton populations and their distribution enables
researchers to draw conclusions about an aquatic systems health, composition and ecological
status. The detection of Chlorophyll a in these aquatic systems assists in the planning and
informs decisions on water abstraction in relation to natural algae blooms that regularly occur
throughout the year. As well as Chlorophyll a, these in situ fluorometer systems can detect
cyanobacterias, such as Phycocyanin and Phycoerythrin, which are often associated with algae
groups of a toxic nature. Knowledge of concentrations of algae within the water and continuous
monitoring, is key to early detection of harmful algal blooms which can produce toxic and
harmful effects on people, fish, shellfish, marine mammals and birds.

Bathing Water Quality Monitoring

Oil in Water Monitoring

CTG has a proven range of in situ sensors optimised for monitoring crude and refined oil.
Applications include detection of leaks in pipelines & subsea installations and for subsea
control line leak detection. Systems are also available for hydrocarbon monitoring in ports and
coastal areas. The UV AquaTracka Fluorometer, rated to 6000m, is an extremely sensitive
UV fluorometer designed for real-time measurement of refined hydrocarbons (360nm) or
crude hydrocarbons (440nm) in a wide range of oceanographic applications. In support of
this, it has been designed to be deployed from gliders, undulating vehicles as well as moored
or profiling systems. The UviLux sensor, rated to 1000m, provides highly sensitive data on a
wide variety of UV fluorescence parameters including Polycyclic Aromatic Hydrocarbons (PAH),
Crude Hydrocarbons and Fuel type Hydrocarbons (BTEX). The robust submersible housing and
electronics provides the platform from which these different parameters can be measured via
factory-set configuration of the fluorometer optics.
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The BACTI-Wader and BACTI-Wader Pro systems provide real-time, highly sensitive
measurements for in situ indication of bacteria levels. The systems offer a low cost, easily
deployed solution and can be sited close to bathing beaches and within nearby estuaries and
rivers to provide early notification of potential non-compliance (e.g. resulting from agricultural
run-off following high rainfall or CSO events). Offering unparalleled sensitivity, the
BACTI-Wader sensors can detect small changes in bacteria concentrations, offering the
potential of setting alarms to warn when acceptable contamination levels are exceeded.
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Subsea Pipe Line Leak Detection

CTG’s highly reliable Subsea Pipeline Leak Detection System has an impressive track record
since 1983, of providing a quick and cost-effective method of detecting leaks for the oil and
gas industries. The CTG systems can be used during the commissioning of new pipelines or
for detecting leaks in operational pipelines and control lines, and can be rapidly deployed
anywhere in the world. CTG offers a number of leak detection systems targeted to rapidly
locating subsea leaks of different compounds. These include hydrocarbons in pipelines and
near the seabed, fluorescent dyes (with either Rhodamine or Fluorescein type fluorescence)
for pipeline commissioning and control fluids including both UV and non UV fluorescence
based. The systems are operationally robust and can be deployed from ROV’s, as well as
being towed, profiled and diver held.

Bioluminesence Studies

The GlowTracka is a robust, sensitive bathyphotometer primarily used for the assessment
of bioluminescent algae within the marine environment. It includes a marinised turbine
flowmeter which is primarily used to stimulate the bioluminescent matter, but can also be
used to monitor flow to obtain abundance data. The measurements indicate changes in
primary productivity in an area, giving the instrument a useful role in pollution monitoring
and biomass studies. Since the abundance of individual bioluminescent species can be
studied, it is often an indication of toxic algal blooms. GlowTracka is designed to be moored,
profiled (with pumped systems) or deployed in autonomous towed vehicles.

Plankton Species Distribution and Abundance

CTG’s Autonomous Plankton Sampler provides Marine Biologists with a fully automated
tool to collect plankton in the oceans, enabling analysis of plankton species distribution
and abundance. Plankton sampling provides invaluable insights into numerous aspects of
plankton dynamics and ecology including: climate change, biodiversity and biogeography,
eutrophication, harmful algal blooms, fisheries investigations, plankton ecology, taxonomy,
regime shifts and non-indigenous species. The Plankton Sampler is ideally suited for use
in undulating bodies such as the CTG NuShuttle, to enable discrimination of zooplankton
variability with depth.

Acoustic Monitoring

CTG has over 50 years experience in the design and manufacture of underwater acoustic
transducers including hydrophones, projectors, pingers and sidescan sonar arrays. CTG are
leaders in the design of state of the art systems for calibration, test & performance evaluation
of airborne, surface ship and submarine sonars. CTG’s acoustic transducers cover a wide
range of applications from environmental monitoring to harbour security applications.

The CTG NuShuttle is a proven, low cost towed undulating vehicle in use on ships of
opportunity and research vessels. It can be fitted with a wide variety of sensors to provide
data on such parameters as CTD, chlorophyll, hydrocarbon and Gelbstoff fluorescence,
turbidity, optical transmittance, bioluminescence, nutrient, redox and dissolved oxygen.
SeaSoar II is a robust, high performance vehicle designed to be deployed from dedicated
research vessels. It remains the first choice of leading oceanographic institutes who wish to
make deep-water measurements because it has a large payload capacity and is capable of
being towed at speeds from 9 to 12 knots and down to 500m on faired cable.

Contact us today to see how we can help you
Chelsea Technologies Group Ltd
2271-111-PD-A

Chelsea Technologies Group Ltd

Ocean Monitoring using Towed
Undulating Platforms

55 Central Avenue
West Molesey
Surrey
KT8 2QZ
United Kingdom

Tel: +44 (0)20 8481 9000
Fax: +44 (0)20 8941 9319
oceans@chelsea.co.uk
www.chelsea.co.uk

