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FASTtracka II is a second generation Fast Repetition Rate
Fluorimeter to measure the photosynthetic reaction of
chlorophyll in the ocean
It is a totally new design which combines a conventional chlorophyll fluorimeter
with a dynamic photosynthetic fluorimeter in a single package.  In dynamic
mode, a series of rapid, high-intensity “actinic” light pulses are delivered to the
sample volume which induce rapid (< 200 µS) saturation in all the
photosynthetic reaction centres present. The reaction centres are then allowed to
decay and their progress is monitored with the occasional probe flash over
several tens of milliseconds.  From the data collected, the FASTtracka II can
derive diagnostic parameters of the photosynthetic state of any phytoplankton
present.  When combined with data from a second instrument fitted with a dark
chamber, and a photosynthetically-active radiation (PAR) sensor, estimates of
primary phytoplankton production can be made.

AQUAtracka III is a compact, lightweight, submersible
fluorimeter for the determination of chlorophyll-a, dye
tracing or turbidity.
The highly successful AQUAtracka III has two depth options of 0-2000m and 
0-6000m and can be used in stand-alone mode or interfaced to CTD systems. It
has exceptional calibration and temperature stability over long periods. Suitable
for use in towed, moored or vertically profiling modes, AQUAtracka III can operate
in surface layers in the presence of substantial ambient light.

UV AQUAtracka is a highly sensitive in-situ PMT fluorimeter
designed to monitor concentrations of hydrocarbons
(360nm) & Gelbstoff (440nm).
The UV AQUAtracka is easy to use and gives accurate and repeatable
measurements. It can be used in towed vehicles or interfaced to CTD monitors.
The housing is constructed in titanium and the instrument is rated to 600m
(option 6000m) and incorporates an optional ambient light baffling cowl. This
robust, compact, lightweight fluorimeter has built in test (BITE) circuitry that
ensures high stability & extended calibration intervals. The 600m instrument has
an optional temperature probe.

MINItracka II is a low cost, miniature fluorimeter available in
chlorophyll-a, rhodamine, fluoroscein, nephelometer,
phycoerythrin and phycocyanin versions.
The emphasis in the 6 versions of MINItracka II is on low cost, size and power
consumption whilst still retaining excellent sensitivity, without sacrificing the all
important turbidity rejection. MINItracka II can operate in surface layers in the
presence of substantial ambient light. Measuring 14cm x 7cm, the fluorimeter
has an acetyl pressure housing and is rated to 600 metres depth. It can be
profiled, moored or used on towed vehicles. Adaptors are also available to
convert these in-situ instruments for use in laboratories for flow-through analysis
and Ferrybox systems.
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CTD-F Monitoring System

MINIpack

ALPHAtracka II

GLOWtracka

MINIpack is a compact, SmartMediaTM based multi-
parameter monitoring system for oceanography 
and limnology.
Developed with the Sir Alister Hardy Foundation for Ocean Sciences, MINIpack is
a low cost, robust and fully integrated CTD-F sensor suite, incorporating a 24
channel data logger. For real-time applications, the MINIpack is provided with a
transmission system with the capability of providing power to and acquiring data
from up to 14 external sensors. A titanium/acetal housing contains all on-board
sensors, processing boards, data transmission or internal batteries. The highly
versatile SmartMediaTM is used for pre-programming and storing of measured
data. This data is easily extracted by a PC and presented in engineering units.
This multi-parameter data logger can be deployed individually or as the core of
a larger multi-parameter system. As such, it may be used as a discrete profiling
instrument, installed on a data buoy, moored in the ocean or to form the core of
a towed undulating vehicle or ferrybox system.

ALPHAtracka II gives a high accuracy measurement of
suspended and dissolved solids throughout the water
column.
This precision instrument measures the attenuation of light in water and is
available with path lengths of 5, 10 or 25cm for optimum results in areas of
differing amounts of total suspended matter. The instrument is rated to 6000m.
The signal beam diameter is 15mm and a source peak wavelength of 660nm
(red) is provided as standard. Optional wavelengths of 470nm (blue), 565nm
(green) and 590nm (yellow) are available. All typically have a source line half-
width of 20nm. Full performance is yielded even when exposed to full sunlight at
any angle. This capability, together with excellent long term calibration stability
and very low temperature coefficient, is achieved with a modulated LED source,
an internal optical reference beam and photodiode detectors in a configuration
giving ratiometric signal processing. Surface mount circuitry results in a
compact instrument and the titanium pressure housing and light path provides a
high rigidity and low weight instrument with excellent corrosion resistant
properties.

GLOWtracka measures bioluminescence for toxic blooms
and biomass studies to continental shelf depths.
GLOWtracka’s precision flow meter stimulates bioluminescent organisms –
principally dinoflagellates. The instrument then measures the light emitted as the
organisms pass the detector. The complete range of flashes that can occur –
from single events to mesoscale – is measured. 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. Designed to be moored, profiled (with pumped systems) or deployed in
towed vehicles.

Transmissometer

Bioluminescence



A modern, low cost Plankton Sampler updating the Sir
Alister Hardy design for automated, towed, moored and
shipborne use.
Developed with the Plymouth Marine Laboratory and the US National Marine
Fisheries Service, the Autonomous Plankton Sampler incorporates an internal
programmable data logger controller and battery pack coupled with state of the
art electric motor technology to drive the gauze advance mechanism. Gauze
advance, battery low and memory full flags are logged after every gauze
advance. The Autonomous Plankton Sampler provides data logging for six
external environmental sensors along with the capability to trigger the gauze
advance protocol from an external source such as MINIpack or other CTDs.
Provision has been made for the inclusion of a flow meter if required. The
sampler sensor suite is optimised to meet the requirements of programmes such
as GOOS, EuroGOOS, the Large Marine Ecosystems (LME) programme and the
US National Marine Fisheries Service.

Par Irradiance Sensor - Used in the study of marine
photosynthesis where the prime concern is to quantify the
amount of Photosynthetically Active Radiation.
With the use of logarithmic amplification, the sensor covers a range of 6 orders of
magnitude. This has the advantage of avoiding setting up the sensor range for
the expected signal level for different ambient conditions. The sensor's simple
construction consists of a hollow PTFE 2π collector supported by a clear acetal
dome diverting light to a filter and photodiode from which a (1 + Cos0)/2
response is obtained. The sensor can be integrated to standard oceanographic
data acquisition systems. Rated to 1000 metres the instrument is designed to be
moored, profiled or deployed in towed vehicles. It can be used to measure both
upwelling and downwelling light and also as an on-deck reference.

Autonomous Plankton Sampler

Par Irradiance Sensor

Autonomous Plankton Sampler

Photosynthetically Active Radiation

Towed Vehicles
150 systems have successfully gathered over 
a million miles of ocean data.
Working together with the National Oceanography Centre, Southampton (SeaSoar II)
and the Plymouth Marine Laboratory (AQUAshuttle III and Nν-Shuttle), CTG has been
at the forefront of the design, manufacture, supply and commissioning of high
quality, towed undulating vehicles and systems for over 25 years. CTG’s vehicles
have collectively travelled millions of miles demonstrating an impressive reliability
record and a wealth of operational experience. They have ‘harvested’ enormous
amounts of data; all CTG’s systems can provide the capability of position stamping
the data, helping to make mapping of upper ocean layer and coastal water
characteristics as straight forward as possible. The range of vehicles and
instrumentation can be selected and configured for a wide variety of applications
and budgets from light, easily transportable systems, for use from small research
vessels or from ships of opportunity, to large, dedicated systems that are
permanently installed on ocean going research ships. 
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SSoonnaarr   TTeesstt   aanndd  CCaall iibbrraatt iioonn  SSyysstteemmss
Chelsea Technologies Group manufacture a range of products designed to
evaluate the performance of active and passive sonars on both submarines
and surface vessels.

VVeerrssaatt ii llee  AAccoouusstt iicc  SSoouurrccee  SSyysstteemm  ((VVAASSSS)) – provides a complete
stand-alone system giving ultra broadband operation. VASS produces
complex calibration transmissions in addition to echo repeating,
transponding and acting as a calibrated receiver. VASS includes a
containerized surface operations cabin, a winch, a 1km tow cable and a
towed body (complete with wide band transducers and hydrophones).

PPoorrttaabbllee  EEcchhoo  RReeppeeaatteerr  SSyysstteemm  ((PPEERRSS)) – includes many of the
features of VASS but is portable and hand-deployable for use on very small
support vessels. Working over a more limited frequency band than VASS it
includes advanced Digital Signal Processing to produce calibrated
transmissions in addition to echo repeating and transponding functions.

AAccoouusstt iicc  TTrraannssdduucceerrss
At the heart of any sonar system is a hard working, reliable and efficient
acoustic transducer. CTG has a substantial range of well-proven transducer
designs to combat the toughest environments, from the needs of the UK
Royal Navy to ocean bottom explorers. A comprehensive design and build
service is available should the standard transducer products not fit your
specification. 

BBrrooaadd  BBaanndd  PPrroojjeeccttoorrss -  Calibrated projectors with integral broad band
tuning transformers. Designs are available to cover 300Hz to 200kHz with
resonant frequencies from 7.5kHz upwards. Combine these designs with a
specialist CTG power amplifier and you can create an unrivalled, compact
and versatile source system.

LLooww  NNooiissee  HHyyddrroopphhoonneess – High specification, performance critical, noise
monitoring solutions. Useful for a variety of purposes, from monitoring
ambient noise levels to high source level signal monitoring, this range of
versatile measuring systems offers precise source level measurement up to
150kHz, combined with the ability to drive long signal cables. A novel,
flexible approach to system design ensures that customer specific variations
on the core devices can be rapidly implemented.

LLooww  FFrreeqquueennccyy  SSoouurrcceess – With core frequencies from 850Hz to over
4kHz, the SonoFlex range of low frequency transducers is probably the most
comprehensive range of compact LF sources available.  

CCoommmmuunniiccaatt iioonnss - The SonoTube 10,000 series is the industry standard
transducer for telemetry and communications.  It consists of  a range of low
frequency, high power projector-receiver transducers active over the
8 - 16kHz frequency range. The range of transducers in this series covers
the spectrum of telemetry, telephony or acoustic source needs in the
underwater environment.  

SSiiddeessccaann  SSoonnaarr  AArrrraayyss - A range of high quality sidescan sonar arrays
are available, many using the latest in piezocomposite technology to create
wider bandwidths and improved beam forming which lead to enhance image
quality and improved transducer capabilities. The units are rated to 3000m
and are ideal for cable route surveys, deep water site investigation, pipeline
survey and wreck location.   

Underwater Acoustic & Sonar System Technology

VASS

PERS

Acoustic Transducer Range

SonoTube Transducer

Sidescan Sonar Array
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AAqquuaaLLiinnee  FFeerrrryyBBooxx  SSyysstteemm
Autonomous Environmental Measurements from Ferries

AquaLine FerryBox is a generic, robust and secure
environmental monitoring system for ships of opportunity
such as ferries, cargo vessels, vacational cruise liners as
well as inland waterway vessels. It provides information, in
real-time, on the environmental state of the surface waters
through which the vessel passes. Data is logged onboard
and then transmitted to shore by GSM phone links and
satellite systems. 

At the heart of the AquaLine FerryBox System are the world-renowned CTG sensors. These
sensors provide AquaLine FerryBox Systems with robust scientific quality data offering
direct traceability for use within the most demanding monitoring programmes.

CTG has been supplying in-line flow through systems to both military and civil operators for
many years, and has built up a full understanding of the design, installation and operation
of such systems. 

Innovations

Novel Systems for Contaminant Detection
Chelsea Technologies Group is working with a number of
UK government departments on novel sensor systems for
environmental monitoring. The systems are specifically
designed to measure a wide range of physical, chemical,
biological and optical properties. These enable natural
biological and physical background levels in rivers and
reservoirs to be characterised.  

Reservoirs are vulnerable to spills from farms or factories
or even terrorists armed with toxic chemicals. Work at
Oakridge National Laboratory, USA has found that the
ability of water borne algae to photosynthesis and hence
fluorescence is affected by toxic chemicals. Chemicals
investigated to date include methylparathion (MPt),
potassium cyanide, diuron and paraquat. CTG’s approach
is to measure a parameter that can be related directly to
the physiology of the algae independent of environmental
variations. The Fast Repetition Rate Fluorimeter (FASTtracka

II) measurement achieves this by measuring a time
dependent fluorescence signal that arises solely from
chlorophyll that is active in photosynthesis.  

Portable Microarray System
Chelsea Technologies Group is leading a consortium to
develop a flexible, robust and portable microarray based
assay platform for multi-analyte detection of harmful micro-
organisms. The proposed assay platform is designed to
be rapidly deployed in the event of unexplained clusters of
acute febrile illness or fatality, to screen suspected serum
samples for the presence of a comprehensive panel of
micro-organisms (~200), allowing these to be ruled-out as
a potential threat early in an investigation. The availability
of such a powerful tool will be invaluable in implementing
current biological warfare alert systems.  The array format
is readily adapted for other applications including the
detection of harmful chemicals in water supplies.  

In view of our continual improvement, the
designs and specifications of our products
may vary from those described.


