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Teledyne Odom Hydrographic

The MB2 Multibeam Echosounder is developed for fast 
mobilization on smaller vessels and is optimized for 
shallow water survey companies, Port and Harbour 
Authorities, dredging companies and other users looking 
for an easy to use, quick to deploy, high resolution system.

As an option MB2 can be supplied with an integrated IMU 
and GPS heading system as well as an integrated real-
time SVP sensor to simplify installation and calibration, 
making the MB2 perfect for use on vessels of opportunity, 
small survey launches and ASVs.

To know more, contact us at:
www.odomhydrographic.comPaleo inlet channel scour
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EDITORIAL  

Hydro International is an independent international magazine published 8 times 
a year by Geomares Publishing. The magazine and related e-newsletter inform 
worldwide professional, industrial and governmental readers of the latest news and 
developments in the hydrographic, surveying, marine cartographic and geomatics 
world. Hydro international encompasses all aspects, activities and equipment related 
to the acquisition, processing, presentation, control and management of hydrographic 
and surveying-related activities.

Publishing Company: 
Geomares Publishing
P.O. Box 112, 8530 AC Lemmer, The Netherlands
Phone: +31 (0) 514 56 18 54, Fax: +31 (0) 514 56 38 98
info@geomares.nl 
www.geomares.nl

No material may be reproduced in whole or in part 
without written permission from Geomares Publishing
Copyright © 2015, Geomares Publishing, The Netherlands
All rights reserved. ISSN 1385-4569

Publishing Director: Durk Haarsma
Financial Director: Meine van der Bijl
Contributing Editors: RADM Giuseppe Angrisano (retd) of the Italian Navy, 
Dr. ir. Leendert Dorst, Andrew Gerrard, MSc, Dr Ronald Koomans, Mark Pronk, BSc, 
Marck Smit, Capt. Albert ‘Skip’ Theberge, NOAA Corps (retd.)
Editorial Board: Cor Beemster, Ir. Sicco Kamminga, Ir. Rob van Ree
Regional Correspondents: Andrew Armstrong (USA), Gary Chisholm 
(New Zealand), Safaruddin Kamaruddin (Malaysia), Cdr Ayodeji Olugbode (Nigeria), 
Andrew Leyzack (Canada)
Editorial Manager: Drs. Joost Boers
Copy Editor: Kirsten van Hasselt
Account Manager: Herma Lenten
Marketing Assistant: Trea Fledderus
Circulation Manager: Adrian Holland
Design: Media Supporters BV, Alphen aan den Rijn, www.vrhl.nl

Advertisements
Information about advertising is available in the media planner on our website 
or by contacting our account manager (herma.lenten@geomares.nl).

Buyers Guide
Hydrography is booming – survey companies, data specialists, hydrographers, 
cartographers, oceanographers… they are all working hard to get the job done. 
And they need to invest for an improved handling of their clients requests. Time is 
scarce… that’s why Hydro international is preparing a Buyer’s Guide to facilitate 
communication between you and your clients. 
The Buyer’s Guide features Company Profiles, Contact Details and an online directory 
with a categorised overview of suppliers. The Buyer’s Guide is distributed among 
subscribers of Hydro International, visitors to international trade shows throughout 
the year and is available from www.hydro-international.com/buyersguide – thus it 
is a valuable information source to consult regularly throughout the year. For further 
information, please contact herma.lenten@geomares.nl  

Paid Subscription
Hydro International is available bi-monthly on a subscription basis. The annual 
subscription rate for Hydro international is €100 within the European Union, 
and €145 for non-European countries. Subscription can commence at any time, by 
arrangement via our website or by contacting Abonnementenland, a Dutch subscription 
administration company. Subscriptions are automatically renewed upon expiry, unless 
Abonnementenland receives written notification of cancellation at least 60 days 
before expiry date. Prices and conditions may be subject to change. For multi-year 
subscription rates or information on current paid subscriptions, contact 
Abonnementenland, Postbus 20, 1910 AA Uitgeest, Netherlands, +31 (0)251-257926, 
(09.00-17.00 hrs, UTC +1) paidsubscription@geomares.nl

Editorial Contributions
All material submitted to the publisher (Geomares Publishing) and relating to 
Hydro International will be treated as unconditionally assigned for publication under 
copyright subject to the Editor’s unrestricted right to edit and offer editorial comment. 
Geomares Publishing assumes no responsibility for unsolicited material or for the 
accuracy of information thus received. Geomares Publishing assumes, in addition, 
no obligation for return postage of material if not explicitly requested. Contributions 
must be sent to the editorial manager joost.boers@geomares.nl.

Reprints
Printed copies of all articles (including those published in earlier issues) can 
be ordered. For more information, please contact trea.fledderus@geomares.nl

Africa
Africa remains a continent of contrasts – and this certainly also applies to the seas 

surrounding the continent. With booming economies in countries like Nigeria, Ghana, 

Kenya and of course South Africa and therefore a large and fast-growing middle 

class with amazing buying power, there are also countries still dangling at the lower 

end of the list of poorest countries in the world, including Benin, Niger, Liberia, and 

Somaliland. In addition, the differences within countries that are doing better remain 

high, with wealth often being unequally distributed. It is therefore no wonder that 

large parts of the African population dream of a better future in Europe, putting their 

lives and their fates in the hands of crooks and criminals who send them off from the 

Libyan coast in rusty boats that are likely to sink before they reach Europe. In some 

parts of Africa piracy is seen as a way out of poverty, aiming to seize and rob vessels 

from the seas of the Gulf of Aden and the larger Arabian Sea. I already mentioned 

that Africa is full of contrasts: the land is full of minerals, oil & gas, even gold and 

diamonds, the people that live there are often poor and do not benefi t at all from 

these treasures. This also applies to the sea that surrounds the continent.

In recent years, the International Federation of Land Surveyors (FIG), together with 

the World Bank and UNHabitat have done much to raise awareness and build 

capacity in Africa. Cadastral organisations have been set up, granting land rights to 

millions and therefore often guaranteeing them an economic right of existence. Land 

surveying, whether substantially or not, has done its part and it still is to improve the 

future of Africa. It would be great if hydrography could take its share in the coming 

years. With the International Hydrographic Organization emphasising for its next 

World Hydrography Day, on 21 June 2015, that less than 10% of the world’s seas 

has been systematically surveyed and that seas and waterways need to be fully 

charted and explored, its seems to me that this message is especially true for Africa. 

Taking to hand large surveys in African coastal and inland areas can mean great 

chances for shipping, construction and building of new ports, shoreline development, 

ocean and wind energy and minerals, tourism and recreation and aquaculture and 

fi sheries as well as for the people that work in these sectors.

Both IHO and FIG Commission 4 on Hydrography could take the lead in this 

development of a larger role for hydrography. Angela Etuonovbe has been chair of 

Commission 4 since the FIG Congress in Kuala Lumpur last year. Mrs Etuonovbe 

is from Nigeria and of course she serves the global community of hydrographic 

surveyors through her work in FIG, but some special attention and lobbying for Africa 

might just be the spark this continent needs. I wish her all the luck in her work and I 

promise that Hydro International will continue to support it! 

Durk Haarsma durk.haarsma@geomares.nl

  | DURK HAARSMA, PUBLISHING DIRECTOR
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eAB
The editorial Advisory Board (eAB) of 
Hydro international consists of 
professionals, from various fields, 
who independently make 
recommendations on potential authors 
and specific topics. The eAB members 
also contribute to this column. The 
eAB is served on a non-committal 
basis. 

rear admiral Chris Andreasen 
(retd) 
nGA Maritime safety Office (UsA)

Michael Bergmann
director Maritime Industry
Affairs and services, Jeppesen 

rear Admiral Gerd Glang
director, Office of Coast survey, 
national Oceanic and Atmospheric 
Administration, UsA

rear admiral dr neil Guy 
(retd)
Maritime affairs and hydrographic 
consultant (south Africa)

dr John K. Hall (retd)
Geological survey of Israel (Israel)

Capt Abri Kampfer
Hydrographer sA navy (south Africa)

nick Lambert
director, nick Lambert Associates Ltd 
(UK)

Prof. dr Mohd razali Mahmud
director of the Centre for 
Hydrographic studies, Faculty of 
Geoinformation science and 
engineering of the Universiti Teknologi 
Malaysia (Malaysia)

edward J. saade
President/managing director, Fugro 
earth data, Inc. (UsA)

Luis salgado
President, desmar Ltd (Chile)

Mark sinclair
Managing director Fugro LAds 
Corporation (Australia)

dr Michael sutherland, MrICs
University of the west Indies, Trididad 
& Tobago; Chair of FIG Commission 4 
(Hydrography)

robert ward
President, directing Committee of the 
International Hydrographic Bureau 
(Monaco)

david whitcombe
Chief surveyor for europe, shell (UK)

mark Sinclair fugro LADS CorporAtion, AuStrALiA

 Mark Sinclair.

Hydrography will 
solve the mystery 
With the search for 

MH370 about to enter  

its second year, only an 

approximate datum to go 

by, water depths of up to 

six kilometres and storms 

of the roaring forties, this 

campaign continues to 

seek answers about the 

cause of the catastrophe 

and to bring closure for 

the families. 

Flying from Abu Dhabi to Sydney I pause to reflect on the 

missing passengers and crew and the heartache borne by the 

relatives and friends as we approach the estimated track of 

MH370 on its final journey south.  

Looking out the window I see two vessels below: a ship heading 

north and a tanker near the horizon heading west. These are 

not the ships of the search; we will pass to the north of the 

search area but... from a height of 10km they look very small 

and remind me of an oceanography lecturer from 40 years ago 

who declared “the ocean is vast and dilute” . 

The search area datum is based on a few, small surviving 

clues. The time delay from transmission to reception of a 

few automated polling communications during the flight 

originating from a ground station, through INMARSAT over 

the central Indian Ocean and to the aircraft and return, 

provided approximate ranges from the known position of the 

geostationary satellite. These single lines of position established 

vast arcs over the ocean to estimate the aircraft’s probable track 

but where within the arcs do we look? 

The Australian Transport Safety Bureau is coordinating the 

search on behalf of the governments concerned. The first 

phase of the search, a bathymetric survey of over 200,000km2 

of unexplored seabed, enabled the detailed search to be 

planned. Being halfway between Perth and Amsterdam Island 

in the remote Indian / Southern Oceans, reaching the search 

area also provides challenges with ships taking almost a week 

to get there. 

There are four ships still searching, towing acoustic and other 

equipment close to the seabed on 10km-long cables in depths 

ranging from 3,000 to 6,000 metres to ensure every square 

metre of the vast seabed is covered, the equivalent of mowing 

the grass. In addition, autonomous underwater vehicles are being 

employed to survey the more rugged areas of seabed. There can 

be no gaps. The area is too big to go back for a second look. 

The detailed search area covering approximately 60,000km2 

is expected to be completed by the end of May and if not 

successful, will be extended for another year and the area 

doubled. However, as winter is approaching and the roaring 

forties bring into play strong winds and relentless seas that 

encircle the globe, the search will be made increasingly difficult. 

The objective is clear. The black boxes must be found, 

recovered and analysed so we can solve this mystery. We need 

understanding to provide closure and bring some comfort to 

those affected and reduce the risk of this catastrophe ever 

happening again. Why is it taking so long? As Lloyd Bridges 

famously said in the role of intrepid scuba diver Mike Nelson 

in the adventure television series ‘Sea Hunt’ in 1958, “two 

thirds of the world is covered by sea”, and we know more 

about the surface of the moon than we do about our oceans. 

Hydrography will solve the mystery. 
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Most Shared
Most shared during the last month from www.hydro-international.com

Record for HUGIN AUV during Subsea Positioning and Data System Testing - http://bit.ly/1QBywde

Leica Chiroptera II Substantially Exceeds Depth Specs - http://bit.ly/1QBrAgm

3D-printed Model of HMS Erebus Wreck on Display - http://bit.ly/1QByGRX

Fugro Sets Water Depth Record for Seafl oor Drills - http://bit.ly/1QByOkA

12m Freak Wave Measured in North Sea – http://bit.ly/1QByYs6

Future of Wave Energy Study off 
Lewis West Coast
Arne Vogler and his team at Lews Castle College of the 

Scottish University of the Highlands and Islands (UHI) 

are commencing a monitoring programme in which 

they will be using multiple Nortek acoustic instruments 

to measure currents and waves at the Butt of Lewis 

and other areas of interest along the coastline.

 http://bit.ly/1QBqlh9  NORTEK AWAC deployed by UHI. 
Image courtesy: Dr Arne Vogler.

Introduction to INS
The increased use of inertial navigation systems (INS), particularly in support of offshore survey, 

installation and inspection tasks, has emphasised the need for a general introduction and outline 

of the use of inertial navigation technology for offshore applications. The International Marine 

Contractors Association (IMCA) has risen to the challenge and published ‘An Introduction to 

Inertial Navigation Systems’ (IMCA S 022) produced for the association by Gordon Johnson under 

the direction of the IMCA Offshore Survey Division Management Committee.

 http://bit.ly/1QBv3LL 

Liquid Robotics 
Launches Open Oceans 
Partner Programme
Liquid Robotics, USA, has announced the Liquid Robotics 

Open Oceans Partner Programme, a global technology 

programme designed to accelerate the creation, integration 

and deployment of 

new technologies and 

applications for unmanned 

ocean systems.

 http://bit.ly/1QBqAJb

A Liquid Robotics Wave 
Glider seen from below.

The ECDIS Revolution 
Confirmed
Now entering its 6th year, the date for the 2015 

e-Navigation conference has been confi rmed as Tuesday 

3 November 2015. The event will once again be hosted 

on the HQS Wellington in London, UK. The format for 

this year’s conference has been adjusted to a gathering 

of the Special Interest Group on Monday 2 November 

2015, only to be attended by SIG members, followed 

by a reception on the Monday evening (location still to 

be confi rmed) for all delegates. The conference is then 

scheduled on Tuesday 3 November.

 http://bit.ly/1QBuvWk

http://www.hydro-international.com/
http://bit.ly/1QBywde
http://bit.ly/1QBrAgm
http://bit.ly/1QByGRX
http://bit.ly/1QByOkA
http://bit.ly/1QByYs6
http://bit.ly/1QBqlh9
http://bit.ly/1QBv3LL
http://bit.ly/1QBqAJb
http://bit.ly/1QBuvWk


| May/June 2015 | Hydro international8

news  

www.nioz.nl www.deepseacentre.nl     

NIOZ, the Royal Netherlands 
Institute for Sea Research is the 
oceanographic institute of the 
Netherlands. 

We understand the deep sea 
world and deep sea operations, 
and are happy to support the 
maritime and offshore world. 
The Deep Sea Science & 
Technology Centre is combining 
all experts, expertise and 
equipment to do just that!

6,000 METER AND BEYOND …
• Development of deep sea 

instruments
• Hyperbaric testing
• Deep sea ecology, geology, 

oceanography
• Specialized laboratories
• Research vessels

N
o 3523

Valeport Introduces Pressure 
Sensor
UK-based Valeport has introduced a pressure 

sensor to its range. The ultraP has been redesigned 

from the connector up. This has resulted in an 

exchangeable pressure sensor, which is ultra fast, 

compact and dependable providing levels of performance 

that are demonstrably ahead of competitor products.

 http://bit.ly/1QBpD3p 
The ultraP by Valeport.

Special Tether Cable
Novacavi, Italy, has recently engineered and supplied a 

special marine seismic data acquisition cable for INGV, the 

Italian National Institute of Geophysics and Volcanology. 

It is a custom-designed cable to meet the needs of early 

detection and real-time acquisition of data by the Institute’s 

marine geophysical seismic monitoring equipment.

 http://bit.ly/1QBvfe7 

Teledyne Technologies 
Fully Owns Optech
Teledyne Technologies, through its Teledyne DALSA subsidiary, 

has acquired the remaining shares of Optech. The company 

will be adopting the name Teledyne Optech, thus combining 

the Optech and Teledyne brands. Teledyne has been the 

majority owner of Optech for the past three years, so 100% 

ownership will not result in any signifi cant operational changes 

for the organisation. Don Carswell will continue as president of 

Teledyne Optech with all existing duties.

 http://bit.ly/1QBuoKx

South West Pacific Survey with 
 Airborne Laser Bathymetry
Fugro has commissioned an additional airborne laser bathymetry system to underpin its 

development and application of bathymetric Lidar technology. The combined Fugro LADS Mk3 

and Riegl VQ-820-G systems provide seamless measurements and mapping of nearshore and 

shallow-water environments. The increased capability will enable Fugro to deliver simultaneous 

topographic and bathymetric surveys in multiple geographical areas.

 http://bit.ly/1QBxw96

http://www.nioz.nl/
http://www.deepseacentre.nl/
http://bit.ly/1QBpD3p
http://bit.ly/1QBvfe7
http://bit.ly/1QBuoKx
http://bit.ly/1QBxw96
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Undersea Systems 
that Deliver 

Success in the  
Deep Ocean

Leaders in Low Logistics,  
High Performance  

Systems

A Teledyne Marine Company

See us at  
UDT, Booth C50 

EAGE, Booth 810

www.teledynemarinesystems.com

Profiling Floats

Autonomous Undersea Gliders

Autonomous Undersea Vehicles

Remotely Operated Vehicles

Flotation and Releases

Communication and Positioning

Deep Survey Systems

No 3653

Portsmouth 
 Pilots Use High 
Detailed Charts
Portsmouth Pilots are now using 

bathymetric ENCs in combination with 

offi cial ENCs on their Portable Pilot Units. 

They appreciate the additional sounding 

data and details. The captains on board do 

appreciate the additional information that is 

not available on their own charts, but well 

displayed on the PPU.

 http://bit.ly/1QBrlSr

Buoys to Support 
2016 Olympics
Four AXYS WatchKeeper metocean buoys were 

selected by the Federal University of Rio Grande 

(FURG) to be used by the Autoridade Publica 

Olimpica (APO) in support of the 2016 Rio de 

Janeiro Olympics. The WatchKeeper buoys will 

be deployed in July 

of 2015 to provide 

real-time metocean 

data for some regional 

games as a trial before 

the Olympic Games in 

2016.

 http://bit.ly/1QBqUYq

The AXYS Watchkeeper 
Buoy.

Above-water 
 Laser Scanning 
throughout Navi-
Suite Workflow
EIVA NaviSuite allows for integration with the 

Renishaw Dynascan range of laser scanning 

systems, as well as Renishaw’s soon-to-be-

released dedicated marine laser scanning 

solution, via a dedicated driver. Throughout the 

data workfl ow of the NaviSuite solutions, the laser 

scanning data are treated as any other sensor data 

type, acquired via NaviScan, edited in NaviEdit 

and visualised in NaviModel.

 http://bit.ly/1QBpGMP

Example of laser scanning and bathymetry.

RV Geo Resolu-
tion Christened 
in Singapore
EGS managers gathered for the christening 

and blessing ceremony of the RV Geo 
Resolution, the latest addition to EGS’s fl eet 

of deep water-capable hydrographic and 

geophysical survey vessels. EGS purchased 

the 68m-long RV Geo Resolution (formerly 

HMNZS Resolution) from the Royal New 

Zealand Navy (RNZN) where she had been 

the principal hydrographic survey ship. 

Originally designed and constructed for the 

US Navy (formerly USNS Tenacious) she 

was the 17th of a class of 18 Stalwart-class 

surveillance ships.

 http://bit.ly/1QBxHRG

RV Geo Resolution before and after her conversion.

EDI Releases 
CHIRP Sonar 
 Tester
Electronic Devices Inc (EDI, USA) has released 

the DSTS-5A/2C computer-controlled CHIRP and 

fi xed sonar test set. Developed for technicians and 

engineers alike, the DSTS-5A/2C is a solution for 

test, evaluation and design of depth sounders and 

sonar systems. The DSTS-5A/2C emulates bottom 

echoes as well as fi sh echoes and allows the user 

to vary depth, reply level, period, pulse width and 

fi sh arcs.

 http://bit.ly/1QBtUUv

http://www.hydro-international.com/
http://www.teledynemarinesystems.com/
http://bit.ly/1QBrlSr
http://bit.ly/1QBqUYq
http://bit.ly/1QBpGMP
http://bit.ly/1QBxHRG
http://bit.ly/1QBtUUv
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Planet Ocean Teams 
up with  dotOcean
Planet Ocean, UK, has reached agreement with 

Belgium-based dotOcean for the company to represent 

them in the UK and Ireland. dotOcean manufactures 

a range of sediment density and compaction 

measurement systems used throughout the dredging 

world as well as in the sedimentology research, civil 

engineering and military sectors.

 http://bit.ly/1QBu3r5

Planet Ocean and dotOcean working together.

Successful Pipeline 
 Inspection for DONG E&P
MMT (Sweden) has recently completed a pipeline inspection 

for DONG E&P in the North Sea, Danish sector. This was the 

eighth year in a row that MMT performed this for DONG.

 http://bit.ly/1QBpZHw

Aqualink in Service as  Survey 
 Charter Vessel
The first two-deck boat ever built by UK-based Blyth Workcats has recently been delivered to a 

customer in Belgium, Ostend Marine Services. The 18-metre Aqualink is the first Blyth Workcat 

to feature a high bridge and it has now entered 

service, being designed to undertake a wide 

range of marine operations. These include 

work as a charter survey vessel while also 

being equipped with an Ocean 3 bow fender 

and wide foredeck that enable it to undertake 

crew transfer and cargo delivery to offshore 

wind farms.

 http://bit.ly/1QBr3Ll
Aqualink in service.

Ocean Currents Impact Methane 
Consumption
An interdisciplinary study conducted by researchers at the University of Basel and the 

GEOMAR Helmholtz Centre for Ocean Research Kiel has shown that ocean currents can 

have a strong impact on methane removal. Offshore the Norwegian Svalbard archipelago, 

methane gas is seeping out of the seabed at a depth of several hundred metres. Bacteria 

consume a large proportion of the methane before it reaches the surface and is released 

into the atmosphere, where it acts as a greenhouse 

gas. The journal Nature Geoscience has published 

the study.

 http://bit.ly/1QBvLsp

Submersible Jago is lowered into the water from 
RV Maria S. Merian. Image courtesy: Karen 

Hissmann, GEOMAR.

http://bit.ly/1QBu3r5
http://bit.ly/1QBpZHw
http://bit.ly/1QBr3Ll
http://bit.ly/1QBvLsp
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• Find detailed spec-based comparisons for more than 700 products

• Read other industry professionals’ comments and opinions 

• Access data quickly, easily and free of charge

Bringing together the highly valued GIM International 
and HYDRO International product surveys all in one place. 

Make Geo-matching.com your fi rst stop
The independent product comparison website for geomatics devices.

COMPARE TOOLS
BEFORE YOU BUY!BEFORE YOU BUY!

• Find detailed spec-based comparisons for more than 700 products

• Read other industry professionals’ comments and opinions 

• Access data quickly, easily and free of charge

Bringing together the highly valued GIM International 
and HYDRO International product surveys all in one place. 

• Find detailed spec-based comparisons for more than 700 products
BROWSE& COMPAREover 700PRODUCTS!

Call for Abstracts for OI 
China 2015 and OI 2016
The organisers of Oceanology International have issued a Call for 

Abstracts for both Oceanology International China 2015 and Oceanology 

International 2016. Deadlines are 31 July 2015 for submissions for the 

Oceanology China 2015 conference, and contributions for Oceanology 

2016 need to be received by 28 August 2015.

 http://bit.ly/1QBugKN

Top 5
Geo-Matching.com 
Sidescan Sonar

L-3 Klein Associates System 3000 http://bit.ly/1EzmDfp

ITER Systems Bathyswath V2 117kHz http://bit.ly/1KZ6rcV

Tritech StarFish 450F http://bit.ly/1FhxIZd

Edgetech 4125 http://bit.ly/1JE66ex

Edgetech 4200 Series http://bit.ly/1PDXeYf

Total and Shell Buy into MACH 
Dataset
BMT ARGOSS, the Met Office and Oceanweather have launched their joint 

Mid-Atlantic Current Hindcast (MACH) dataset, resulting in two successful data 

sales to oil and gas majors, Shell 

International Petroleum Company and 

Total. The MACH dataset provides 

information on the long-term variability 

of currents over a 20-year period and 

has been validated against measured 

data throughout the region. The initial 

focus has been to provide a 20-year 

fine-resolution dataset for the West 

Africa oil and gas concession region.

 http://bit.ly/1QBtEF0

An impression of the MACH dataset.

Chiroptera II Exceeds 
Depth Specs

Airborne 

Hydrography 

AB, part of Leica 

Geosystems, 

recently set 

a new depth 

record in 

airborne Lidar 

bathymetry with 

the Leica Chiroptera II system. The Leica Chiroptera II, which is specified 

for a maximum depth of around 15 metres, unexpectedly achieved 31 

metres depth during a customer demonstration survey near Okinawa and 

the Tenryu River, Japan.

 http://bit.ly/1QBrAgm 

Major Geotechnical  Campaign 
Completed
Fugro has successfully completed one of the largest seabed investigation 

campaigns in the history of the offshore wind industry in preparation for DONG 

Energy’s 1.2 gigawatt 

Hornsea Project One 

project. Located 120 

kilometres off the UK’s 

Yorkshire coast, the 

project is scheduled to go 

into operation by 2020 

when it will be able to 

meet the electricity needs 

of around 800,000 UK 

homes.

 http://bit.ly/1QBvvtv Fugro MV Bucentaur.

Sample of the demonstrations in the Japanese Tenryu River.

ABPmer’s Metocean Service 
Extends to Baltic Sea
ABPmer, UK, has extended its SEASTATES service to include the Baltic Sea, 

providing meteorological data with high-resolution wave models which is validated 

against local observations. 

The models are continuously 

‘trained’ during the process, thus 

improving the accuracy of the 

‘raw’ forecasts.

 http://bit.ly/1QBrXYp

Overview of the new Baltic service.

Defence Contractor Orders 
Kraken Sonar
Kraken Sonar Systems from Canada has received an order for its AquaPix 

Synthetic Aperture Sonar system from a major international defence contractor. 

Over the past months Kraken has received orders exceeding USD1.2 million, 

with deliveries expected in the current financial quarter.

 http://bit.ly/1QBvo19 

http://www.hydro-international.com/
http://geo-matching.com/
http://bit.ly/1QBugKN
http://geo-matching.com/
http://bit.ly/1EzmDfp
http://bit.ly/1KZ6rcV
http://bit.ly/1FhxIZd
http://bit.ly/1JE66ex
http://bit.ly/1PDXeYf
http://bit.ly/1QBtEF0
http://bit.ly/1QBrAgm
http://bit.ly/1QBvvtv
http://bit.ly/1QBrXYp
http://bit.ly/1QBvo19
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news  

MH370 Search 
Discovers Wreck
 

Fugro Equator’s deep tow system detected a 

cluster of small sonar contacts in the southern part 

of the search area, 12 nautical miles to the east of 

the 7th arc. The sonar data was carefully analysed 

and categorised as Class 2 – ‘of potential interest 

but unlikely to be related to MH370’. Analysis of 

the images revealed that the debris was indeed 

man-made, but indicated that it was actually the 

wreck of a ship. This wreck is previously uncharted 

and the imagery will be provided to expert marine 

archaeologists for possible identification.

 http://bit.ly/1cKkmro

 

Remains of a wreck as observed during  
the MH370 search.

Wello Extends 
Wave Energy 
Converter 
Tests
Finnish wave energy developer Wello Oy 

is extending its testing programme at the 

European Marine Energy Centre (EMEC) 

in Orkney having signed a one-year 

extension to the original contract. The 

company’s 1MW Penguin wave energy 

converter has been undergoing testing 

in Orkney since June 2011 and was first 

deployed at EMEC’s grid-connected wave 

test site at Billia Croo on the west coast of 

Orkney in 2012.

 http://bit.ly/1QBuDFi

The Wello energy converter.

Multimillion-pound Survey  Services 
 Contract Extension
Nautronix, UK, has been awarded a multimillion-pound contract extension to continue to provide survey 

services to Ocean Installer for the next 3 years. By securing this contract, Nautronix can continue to build 

and develop its survey services division as it looks to further expand the business.

 http://bit.ly/1QBruFu

12m Freak Wave  Measured in North Sea
A ‘spring storm’ caused a spectacular wave of over 12m 

in height in the North Sea. The exceptionally high wave 

was recorded by the Radac WaveGuide at the Offshore 

Windfarm Egmond aan Zee (OWEZ), 10km off the Dutch 

coast. The radar is mounted on a wind turbine and 

measures the distance to the water several times per 

second with an accuracy of 1cm.

 http://bit.ly/1QByYs6

The reading of the freak wave.

Deep Water Wave and Ice System
During the Offshore Technology Conference, which was held in Houston, USA, 

from 4-7 May 2015, Nortek showcased its new products. One of them was the 

Signature250 Deep Water Wave and Ice System, due to be launched in June.

 http://bit.ly/1QBsl9a

The Signature250 Deep Water Wave and Ice System.

STR First to Invest in  Sonardyne 
 Syrinx DVL
Subsea Technology and Rentals (STR, UK) has become the first company to invest in the Sonardyne 

Syrinx Doppler Velocity Log (DVL). The order for two 4,000 metre depth-rated units was placed 

at the recent Ocean Business exhibition in Southampton in response to demands from STR’s 

customers globally for a DVL that is capable of providing high-integrity, high-performance navigation 

over a wide range of altitudes and seabed types. The introduction of Syrinx, Sonardyne’s first ever 

DVL, is a natural extension of the company’s 

existing 6G and SPRINT product lines and 

follows a major research and development 

programme aimed at creating a new 

performance benchmark for 600kHz DVLs.

 http://bit.ly/1QBvXIc

Barry Cairns from Sonardyne (right) and 
Scott Johnstone from STR (left) confirm the 
deal that makes STR the first to purchase the 
new Syrinx DVL.

http://bit.ly/1cKkmro
http://bit.ly/1QBuDFi
http://bit.ly/1QBruFu
http://bit.ly/1QByYs6
http://bit.ly/1QBsl9a
http://bit.ly/1QBvXIc
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IntervIew

 Allan Carswell.

Canadian Lidar company Teledyne Optech originated in 1974 as a spin-off from Allan Carswell’s research 

at York University in Toronto, where he had initiated one of the first Lidar research programmes. Hydro 

International recently took the opportunity to interview the founder and chairman, who can be described  

as a true Lidar pioneer. Here, he talks about Teledyne Optech’s 40 years of leadership in transforming  

Lidar systems from virtual obscurity into systems that are revolutionising diverse fields such as surveying, 

3D imaging and active and passive optical remote sensing.

From the Depths of the 
Ocean to the Surface of Mars

Hydro International Interviews Allan Carswell

 | Wim van Wegen, editorial manager, geomares Publishing, the netherlands

Can you tell our readers about the start 
of your career and the foundation of your 
company?
I joined the faculty of York University in 1968, 

and started an atmospheric Lidar research 

programme to combine my previous laser 

experience with York’s strong atmospheric 

science programme. Ontario Hydro was 

supporting the use of the York Lidar to map 

the smoke plume from a new coal-burning 

power station equipped with the latest 

pollution controls which made the plume 

invisible to the eye. These studies were so 

successful that Hydro decided to purchase a 

Lidar of its own in 1974. Since I was unable to 

respond via the university, my wife Helen and I 

decided to set up Optech instead. Our bid was 

accepted, we hired a couple of former York 

colleagues, and Optech was on its way. When 

the Lidar was delivered, it was probably the 

first commercial sale of a Lidar ever made.

At the university, I had also developed a Lidar 

for underwater applications using a pulsed 

argon ion laser operating in the blue-green 

spectral region. During shipborne Lidar 

studies on Lake Erie in 1973, this system had 

shown very attractive capabilities, including 

water penetration to depths of 20m. This led 

Optech to receive the support of the Canadian 

Hydrographic Service (CHS) and the Canada 

Centre for Remote Sensing (CCRS) to assess 

the potential of Lidar for airborne bathymetric 

measurements. Since then, Optech has grown 

from a small family business into a member of 

the international Teledyne team, with a staff of 

over 200 and worldwide recognition as a leader 

in the development of Lidar and remote optical 

imaging systems. In May 2014 we celebrated our 

40th anniversary with over 500 staff and family 

members at a weekend Family Conference at 

Niagara Falls (see image on page 15).

How has the company evolved over the years?
In the early years Optech was mainly a 

contract R&D business, focusing on the 

development of atmospheric Lidar and the 

advancement of the technologies needed for 

airborne Lidar systems, and R&D continues to 

be an important component of our business 

to this day. The market for atmospheric Lidar 

has mainly been for one-of-a-kind systems 

with unique capabilities, developed for 

specialised applications such as air quality 

and meteorological applications. One Lidar 

used Raman scattering in the ultraviolet 

spectrum to measure the concentration of 

methane in natural gas at ranges of up to 

one kilometre. Several of our atmospheric 

systems were major ground-based Lidar 

facilities for studies of the stratosphere, 

using differential absorption to measure the 

ozone concentration and Rayleigh scattering 

to measure temperatures and gravity wave 

structures to altitudes over 70km. The 

highlight of our atmospheric Lidar work came 

when Optech was selected by NASA to provide 

a Lidar to study the atmosphere of Mars as 
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part of the 2007 Phoenix mission. This Lidar, 

the first to operate on the surface of Mars, 

worked for over five months at temperatures 

down to -100C° and mapped the structure 

of the Martian atmosphere up to altitudes of 

20km. These measurements proved that it 

snows on Mars – a new and important aspect 

of the Martian hydrological cycle.

A major step forward in airborne Lidar came 

in 1977, with Optech’s development of an 

airborne laser ice profilometer for the ice 

reconnaissance branch of Environment 

Canada. This system was used to obtain 

statistics about the surface roughness of the 

ice, since experience had shown that this 

information was of high value in understanding 

the nature of an arctic ice field. Thus, high-

resolution absolute positional information was 

not mandatory for the Lidar ice profilometer. 

This situation offered a unique opportunity for 

us to obtain extensive operational experience 

with airborne laser surveying almost two 

decades ahead of the availability of GPS in the 

1990s.

Teledyne Optech is specialised in products  
for use on land, at sea and in the air. How 
important is hydrography as a pillar for  
your company?
Since the advent of dependable blue-green 

lasers in the 1970s, Teledyne Optech has 

maintained a special focus on the development 

of airborne Lidar bathymetry systems and 

has delivered many systems to an array of 

international users for measuring the depth 

and water column characteristics of inland 

and coastal waters around the world. For 

example, our first operational airborne Lidar 

bathymeter, the LARSEN 500, was delivered 

to the Canadian Hydrographic Service in 1984 

and was used to produce Canadian Chart 

#7750 of Cambridge Bay in the Canadian 

Arctic, the first hydrographic chart created 

using airborne Lidar bathymetry. FLASH was 

delivered to the Swedish Defence Institute 

(FOA) to detect submerged objects, while 

ALARMS, a scanning system for the detection 

of underwater mines, was developed for the 

U.S. Defense Advanced Research Projects 

Agency (DARPA) during the first Gulf War 

in 1988. This was a most unusual airborne 

system, since it used a copper-vapour laser 

operating at a temperature of around 1,500°C 

to produce multi-kHz output at 510nm.

We have many years of collaboration with the 

U.S. Army Corps of Engineers (USACE) in the 

development of hydrographic Lidar systems, 

beginning with development of the 200Hz 

SHOALS-200. Originally installed in a Bell 212 

helicopter, in 1988 this system was upgraded 

to a SHOALS-400 and outfitted for operation 

in a Twin Otter fixed-wing aircraft. In 1994 and 

1995 Optech delivered two HAWKEYE systems 

to the Swedish Hydrographic Department 

and the Swedish Navy. During the 2000s we 

continued the development of commercial 

bathymetry Lidar with delivery of the SHOALS-

1000 to the Japan Coast Guard. This system 

collected 1,000 water-depth soundings per 

second with IHO Order 1 accuracy at coverage 

rates of up to 70km2/hour. SHOALS was 

subsequently upgraded to CHARTS, a system 

capable of 3,000 depth soundings and 20,000 

topographic measurements per second, which 

was delivered to the US Navy and the Arab 

Emirates Survey Department.

One of your flagships is Coastal Zone Mapping 
and Imaging Lidar (CZMIL). Can you explain 
this system to our readers?
CZMIL is Teledyne Optech’s current state-of-

the-art bathymetry system. It utilises a unique 

hybrid Lidar configuration and combines Lidar, 

camera and hyperspectral imagery, as well as 

the latest advances in 3D data visualisation 

techniques. The CZMIL HydroFusion software 

suite handles the data from all three sensors 

throughout the entire process, from mission 

planning to fusing the Lidar and imagery 

datasets for final deliverables. We developed 

CZMIL for the US government under the 

auspices of USACE, in collaboration with the 

University of Southern Mississippi (USM). 

CZMIL offers enhanced performance in 

surf zones and turbid waters, producing 

simultaneous 3D data and imagery of the 

beach and shallow-water seafloor, including 

seamless coastal topography, water column 

characterisation, object detection and bottom 

classification. It is currently the most validated 

sensor of its type in the world, and in use by 

several government agencies.

Currently, there is a physical limit to the depth 
of water that can be surveyed from the air. 
Will this limit be stretched in the future –  
and how deep can it go?
The propagation of optical radiation in water is 

greatly limited by the attenuation (scattering, 

absorption) in the water column. For both 

natural and pure water there is only a small 

wavelength ‘window’ between about 400 and 

550nm where airborne Lidar measurements 

have been able to demonstrate maximum 

penetration depths to about 80 metres. 

Since the attenuation is an inherent optical 

property of water, there is really no prospect 

that the depth penetration can be significantly 

‘stretched’ for airborne measurements. Greatly 

increasing the Lidar signal strength achieves 

a minimal increase of depth penetration 

since the attenuation is exponential. However, 

even though airborne Lidar will not become 

a deep-water remote sensing instrument, its 

capabilities will continue to ‘stretch’ in many 

ways as they have been doing for several 

decades now. The accurate measurements 

of very shallow, turbid waters and of the surf 

zone have seen notable recent advances 

with airborne Lidar. The new, breakthrough 

CZMIL Nova bathymetric Lidar with enhanced 

performance, lighter weight and related 

operational cost savings opens up high-end 

bathymetric surveying to new markets, new 

applications and new users. In addition, as 

technical capabilities increase, there will be 

expanding opportunities for synergy between 

collaborative measurement programmes such 

as our new integrated Lidar/sonar system 

developed in collaboration with our Teledyne 

sister company RESON. This system can 

integrate long-range Lidar measurements with 

surveys above and below the waves from a 

moving watercraft.

Will more nautical or oceanographic 
characteristics be measured using  
Lidar in the future? And which ones?
Lidar will continue to be an increasingly 

important tool for oceanographic studies. 

In addition to its leading capabilities for 

bathymetry, the list of Lidar applications 

already includes wide-ranging studies of the 

optical, physical and dynamic properties of 

natural water bodies. The special capability 

of Lidar to provide high-resolution 3D 

information over wide regions from mobile 

surface and airborne platforms makes it the 

system of choice for many applications. Lidar 

provides unique information on the spatial 

and temporal variability of the properties of 

the upper ocean, including the distribution 

Lidar will continue to be an increasingly 
important tool for oceanographic studies
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 Teledyne Optech’s 40th anniversary celebrations at Niagara Falls.

allan Carswell
After studies at the University of Toronto and a 
post-doctoral year in The Netherlands, Dr Allan 
Carswell joined RCA Victor in Montreal as director 

of the Optical and Microwave Physics Laboratory. He began 
Lidar studies at York University as a professor of physics 
and, both there and at Teledyne Optech, he has pioneered 
the development of Lidar systems and applications.

  allan.carswell@optech.com

of plankton, fish and the optical properties of 

scattering, absorption and attenuation caused 

by sediments and dissolved materials. Lidar 

polarisation measurements have also proven 

to be valuable in oceanographic studies. By 

comparing the polarisation of the transmitted 

Lidar pulse with the polarisation of the 

reflection, it has been possible to discriminate 

between various suspended particulates as 

well as measure air-bubble size distribution, 

and this is important in air/sea gas exchange 

processes. In addition, Raman scattering 

from water molecules has been used to 

obtain subsurface water temperatures, which 

demonstrates that depth-resolved profiles of 

ocean water temperature can be obtained 

from airborne Lidar platforms. Airborne laser-

induced spectral emissions have also been 

obtained simultaneously from water Raman 

backscatter and the fluorescence of naturally 

occurring water-borne materials. These joint 

measurements allow the Raman signal to be 

used to calibrate the spatial variation of the 

laser signal, also permitting quantitative use of 

such measurements. It is interesting to note 

that airborne Lidar studies have also included 

investigations of laser eye-safety thresholds for 

marine mammals (cetaceans and pinnipeds).

Will Lidar and satellite-derived techniques 
increasingly compete for hydrographic and 
oceanographic mapping?
I see Lidar and satellite techniques continuing 

to play an increasing role in hydrographic and 

oceanographic studies, beyond mapping alone 

and across the whole range of information 

accessible by these techniques. Rather than 

competing, it will be a case of the resultant 

selection of the best approaches based upon 

rapidly expanding and improving technologies.

Your company is well-known for its interactivity 
with the market. How do you benefit from this?
Thanks to Teledyne Optech’s close 

collaboration with many interested user 

groups around the world, we have learned 

the incredible value of working with potential 

users to clearly establish the solutions they 

need. In other words, we have learned 

Further Reading
A.I. Carswell, ‘Lidar Imagery – From Simple 
Snapshots to Mobile 3D Panoramas’, pp. 
3-14, Photogrammetry Week ’11, Dieter 
Fritsch, Ed., Wichmann Verlag, 2011
J. D. Houston, S. Sizgoric, A. Ulitsky, and J. 
Banic, Raman Lidar system for methane 
gas concentration measurements’, Applied 
Optics, Vol. 25, Issue 13, pp. 2,115-2,121 
(1986)
S. Sizgoric, A.I. Carswell, ‘Underwater 
Probing with Laser Radar’, ASTM STP 573, 
American Society for Testing and Materials, 
398-412, 1975.
Website of Teledyne Optech: www.optech.com
J. Whiteway, M. Daly, A. Carswell, T. Duck, 
C. Dickenson, L. Komguem, C. Cook, ‘Lidar 
on the Phoenix Mission to Mars’, J. Geophys. 
Res., 113, Planets, Phoenix Special Issue, 
2008

how to integrate their ‘market pull’ with the 

‘technology push’ from our team of ‘techies’. 

We have likewise learned the high value of 

close collaboration with worldwide university 

and government research groups, enabling 

Teledyne Optech staff to remain at the cutting 

edge of the technologies and the science 

involved with advancing state-of-the-art Lidar. 

Such activities have been a major reason 

why Teledyne Optech has maintained its 

industry leadership position over the last 40 

years. Looking back, I think this has helped 

us to truly pioneer the advancement of Lidar 

technologies and applications. Nowadays, 

we are providing Lidar solutions for an ever-

expanding array of applications that, even 

in our wildest dreams, we could never have 

imagined at the start.

acknowledgements
Teledyne Optech’s success is a result of many 

thousands of person-years of creative input 

from our team over the decades. 
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Chart Facts
•  The Indian Navy conducted modern 

multibeam surveys of Cargados Carajos 

Shoals between 2008 and 2010, and 

produced a usage band 4 (Approach) ENC 

and a paper chart at a scale of 1:75,000. 

The ENC number is IN42503A and the 

paper chart number is IN2503.

•  UKHO (British Admiralty) also covered the 

area with a paper chart, BA1881 scale 

1:121,000, derived from an 1846 survey. 

The latest edition was published in 1941. 

This chart was withdrawn in March 2015.

•  A new edition of the corresponding usage 

band 4 ENC cell was issued in March 2014, 

based on the Indian chart. The previous 

ENC edition only covered the northern half 

of BA1881. The new edition covers the 

whole of the paper chart.

•   The shoals are also clearly indicated as a 

drying feature on two small-scale (planning 

and overview) paper charts. BA4072, covers 

the whole of Leg 2. BA4702 (Figure 1) 

includes the critical section of the shoals 

northward from Mauritius and covers the 

Chagos Archipelago to the east. 

•  In this case, the charts used were C-Map MAX, 

which are unofficial vector electronic charts.

•  The screen shot in the Marine GeoGarage 

Blog from Team Alvimedica,  the yacht that 

was standing by, appears similar to that from 

the casualty in the YouTube video of the 

grounding (at 1:16). Both show a large-scale 

image of the reef, depths and contours. 

The fact that depths are shown to the East 

of the reef indicates that C-Map must have 

accessed either the new Indian ENC or the 

latest paper chart. No soundings are shown 

there on the Admiralty paper chart.

•  The Reef and associated Islands, also 

known as St Brandon, are correctly 

positioned within the ECS in use. Paper 

charts were onboard as back up to the ECS.

•  The main vector electronic chart producers 

for small craft, C-Map and Navionics, do 

not include the accuracy data found in the 

source diagram on paper charts, or the S-57 

data quality attributes such as CATZOC, 

so the navigator will not have had explicit 

information on the data quality. However, 

this was not an issue affecting the stranding.

Navigation System Facts
•  The C-Map electronic charts are unofficial, 

the conditions of use state that they should 

not be used as the sole source of navigation 

information

•  The navigation system was not a type-

approved ECDIS.

•  The navigation software applications used 

in the Volvo Ocean Race are Expedition, 

Adrena or B&G Deckman for Windows. They 

are ECS dedicated at first to weather routing 

and sailing performance. Navigation relies 

on commercial electronic charts.

•  The reef only shows up on the higher zoom 

levels of the chart plotter, and so if they had 

not zoomed in they would not have seen it 

(race navigation systems do not have the 

comprehensive route checking capabilities 

found in an ECDIS).

•  There is a facility to delineate danger 

zones, as was demonstrated in the Team 

Alvimedica screen shot; see the Panbo 

Marine Electronics Hub website.

•  As pointed out by one of the other teams, 

the navigation systems were showing 

territorial sea limits around the shoals. 

This would have been another clue that 

there were not just shoals but islands.

During Leg 2 of the Volvo Ocean Race from Cape Town to Abu Dhabi, Team Vestas Wind ran aground on 

the night of 29 November 2014 on the Cargados Carajos Shoals. The shoals were shown on the portion of 

the electronic chart displayed onboard; but only as a blue patch enclosed by a 200m isobath with 

scattered soundings; the shoalest of which the navigator reported to be 40m. The fact that the feature 

comprised low lying islands with a fringing drying reef is only apparent when zooming in sufficiently on the 

Electronic Chart System (ECS). What are the factors that played a role from charting and marine mapping 

perspective? What can be done to avoid this kind of accident – even taking into account the special 

circumstances that a race brings? This article presents the facts and views of various experts, and gives you 

their impressions in the immediate aftermath of the stranding.

Charting Aspects of the 
 Volvo Ocean Race Stranding

Facts and Findings from the Accident

IaN RuSSell, UK

Race organisers  
shifted eastern limit 
of the piracy exclusion 
zone westward
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 Figure 1: Paper chart BA4702, which includes the critical section of the shoals northward 
from Mauritius and covers the Chagos Archipelago to the east.

event Facts
•  The crew size for the newly adopted ’one 

design’ 65ft (19.8m) Volvo racing yachts 

is limited to 9 including Skipper, navigator 

and on board reporter. The latter is not part 

of the sailing crew; but carries out essential 

domestic duties.

•  This leg, involving a North/South transit of 

the Indian Ocean, was first introduced in the 

race itinerary in the previous edition of the 

race.  The choice of route between start and 

finish of each leg is entirely the responsibility 

of each team. The organisers only lay down 

broad constraints, such as in this case a 

Piracy Exclusion Zone and areas affected 

by extreme weather. Shore-based navigators 

mainly advise on weather and ocean current 

routing. They are forbidden to communicate 

with their crew from the start of a Leg until 

its conclusion. Vestas Wind did not have this 

facility.

•  Approximately 12hrs before the start of the 

Leg the race organisers shifted the eastern 

limit of the piracy exclusion zone westward. 

This was to enable boats to avoid the 

centre of a developing tropical storm in the 

southern central Indian Ocean.

•  As a consequence of this change and the 

need to keep west of the storm, the fleet 

routed itself along the axis of an oceanic 

ridge. The Island of Mauritius is part of 

this ridge, as well as the line of shoals and 

Islands extending northward via Cargados 

Carajos Shoals to the Northern limit of the 

Saya De Malha Bank in Lat. 8° 30’ S.

Grounding Facts
•  Team Vestas Wind’s navigator had hoped 

to revise his passage plan and check 

the new route after leaving Cape Town. 

Before sailing his priorities were the start, 

establishing the expected weather conditions 

in the preliminary stages of the Leg and 

reacting to the presence of the reported 

tropical storm.

•  The vessel sailed Cape Town 19 November 

2014. Shortly thereafter she would have 

experienced very turbulent seas on 

encountering the Aghulas current, which 

flows contrary to the prevailing westerly 

winds.

•  In the days before the stranding the vessel 

was in rough weather and testing sailing 

conditions as she passed through the edge 

of the forecast tropical storm.

•  The light Fl(3) 30s26ft12M on Coco Is. 

(Île du Sud) marking the southern tip 

of Cargados Carajos Shoals is no longer 

operational and was deleted from BA1881 

by UKHO Notice to Mariners 3330/2012 

(source Indian Chart 2503). No sighting of 

the light was reported by either Team Vestas 

Wind or Team Alvimedica. Vestas Wind 

navigator subsequently revealed that the 

light structure no longer exists.

•  At the zoom level interrogated by the 

navigator, the Cargados Carajos Shoals 

(Figure 2) are named and indicated by a 

blue shaded area bounded by the 200m 

isobath with spot depths from 20 to 82m. 

The navigator stated that the planned track 

passing over the shoal area was based on 

the least depth being 40m.

•  Navionics rectified the chart in between 

times. There has been no reaction from 

C-Map.

•  In the video of the grounding one of the crew 

reports a sounding of 40m just before the 

hit. Probably too late to take evasive action 

at 19 kts; but none appeared to have been 

attempted.

•  The 6 other race participants managed to 

steer clear of danger; but leading boats 

would also have done so in daylight. Several 

reported that the true nature of the shoal 

was only apparent at much higher zoom 

levels than was usually required for passage 

navigation.

Reaction of Volvo Ocean Race 
 Organisation
•  A panel, chaired by Rear Admiral Chris 

Oxenbould (Rtd), provided its report on 31 

January 2015. Volvo Ocean Race made the 

report publicly available by the Auckland 

stopover (27 February – 15 March 2015) to 

ensure its findings benefit the whole sailing 

world.

•  The Terms of Reference of the panel 

were to:

 1.  Determine what caused the Vestas Wind 

to run aground 

 2.  Consider all the Race’s administrative 

procedures and documentation in place 

for the race 

 3.  Review the emergency management 

procedures in place and their 

effectiveness in the incident 

 4.  Make findings and recommendations 

as to any changes to the race 

rules, procedures, administration, 

documentation, boats or equipment 

that might serve to prevent a possible 

recurrence.

Conclusion
There should not be a rush to judgment in this 

case. What can be said with certainty is that 

while the cause of the stranding was not any 
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defi ciency in the available hydrographic data, 

there is some question about the appropriate 

selection of that data for display in the ECS 

onboard Vestas Wind. 

In fact the Independent Report has not 

apportioned blame, but made the following 

conclusions:

i.   There were defi ciencies in the use of 

electronic charts and other navigational 

data onboard Vestas Wind.

ii.  There were also defi ciencies in the 

cartography presenting the navigational 

dangers on the small and medium scales of 

the chart system in use.
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 Figure 2: The Cargados Carajos Shoals at the zoom level interrogated by the Vestas Wind navigator.
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 Figure 1: The study areas of Alexandoupoli, Kavala and N. Evoikos, on which 
the archive of Secchi depths is based. Image courtesy: Google Earth Pro.

The Hellenic Navy Hydrographic Service 

(HNHS) provided an archive of Secchi depths, 

which were seasonally taken from 1979 to 

1982, in the proximity of Alexandroupoli, 

Kavala and N. Evoikos (Figure 1). The values 

are actually the maximum depths in metres 

at which the disk was visible at particular 

stations, at midday and with prevailing winds 

less than 4 on the Beaufort scale.

Chlorophyll-a Overview
The northern part of the Aegean Sea is 

affected by the Black Sea’s cold, less saline 

and chlorophyll-rich waters. Initially they enter 

the Marmara Sea and end up accumulating 

especially in the north-eastern part of the 

Aegean Sea, through the Dardanelles Strait. 

The way that these waters are distributed 

according to the local environmental factors 

can be seen in Figure 2. At the same 

time, Figure 3 shows the Chlorophyll-a 

concentrations throughout the Aegean and 

Marmara Seas. Broadly, Figures 2 and 3 are in 

perfect alignment.

Chlorophyll is a photosynthetic pigment found 

in all photosynthetic organisms including 

all algae. Generally, it is considered to be a 

good indicator of the amount of algae in a 

body of water. Therefore, large chlorophyll 

concentration implies more algae in the water, 

which eventually affects its clarity.

Methods
A Secchi disk can quickly and almost 

effortlessly provide knowledge concerning 

water clarity and consequently, determine 

An Airborne Lidar Bathymetry (ALB) system has to cope with a number of limitations. Weather conditions 

(rainfall, humidity and sea state), together with bottom conditions (slope of the seabed, material type, 

roughness and density) are of great importance. However, the factor that dominates is water clarity.  

The attenuation of a beam of light by water results from two independent mechanisms; scattering and 

absorption. Therefore, turbidity, which is controlled by rivers’ runoffs and winds, wind/wave induced 

sediment re-suspension, the intensity of coastal human activity, the tidal amplitude and the structure of 

the water column itself, have the potential to significantly influence the maximum surveyable depth.

ALB Effectiveness  
in the Aegean Sea

Function of Water Clarity

Lt GeOrGiOs GeOrGOpOuLOs, Hellenic navy HydrograpHic Service, greece

 Figure 2: Schematic representation of the major upper layer circulation 
of the Aegean Sea. After Skliris et al, 2010.



Hydro international | may/june 2015 | 21

 Figure 3: Chlorophyll-a 
concentration. It is evident that 
the northern part is subjected 
to the Black Sea outflow. This 
image was developed by 
SeaWiFS for NASA’s Ocean Color 
Project. Image courtesy: Marine 
Hydrophysical Institute.

the operational expected depth of ALB. The 

Secchi depth is obtained by lowering the disk 

vertically into the sea from a stationary boat 

and recording the depth below the sea surface 

at which the disk disappears from sight.

An ALB survey is capable of surveying 2 to 3 

times the Secchi depth (approximately 60m). 

Taking into account the 60m water depth 

threshold, the data were analysed statistically. 

This permitted an assessment of this survey 

method’s effectiveness in the specific marine 

environment. Moreover, displaying the 

stations’ locations in a GIS (Figure 4) enabled 

us to compare the Secchi depths to the area 

depths.

results
The statistical analysis of the data proved that 

ALB surveys should take place during the 

ALB Effectiveness  
in the Aegean Sea

ALB surveys should 
take place during the 
summer

 Figure 4: Overview of 
Alexandroupoli study area.

summer months when water transparencies 

are generally better (Figure 5). Additionally, it 

was illustrated that chlorophyll concentrations 

affect the north-eastern Aegean earlier 

than the north and north-western parts. 

Nonetheless, the absolute values for the 

maximum Secchi depths in all study 

areas were considered to be better than 

satisfactory (Figure 6). Consequently, the 

inflow of Black Sea water does not prohibit the 

implementation of such a project.

Discussion
There is no instrument or system, no matter 

how perfectly designed and calibrated, that 

doesn’t face any restrictions and can provide 

an absolute and undisputed measurement. 

Likewise, an ALB system has to cope with 
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a number of limitations. It is a fact that, in 

some cases, an ALB survey is ineffective and 

implementation should be prevented.

The key to ALB effectiveness is considered 

to be water clarity. Bottom and weather 

conditions may not be as important but 

they do play an important role in the survey 

effectiveness.

Conclusion
Greece is proud that it has nearly 7,500 

nautical miles of coastline. Furthermore, as 

a maritime country, it relies heavily on the 

surrounding sea environment with a variety 

of marine orientated industries like tourism, 

fishing and marine trade. This implies a great 

challenge and responsibility regarding coastal 

mapping.

Water transparencies of Greek coastal 

waters have proven that ALB can be 

effective. The need for long-term cost 

effective methods should trigger the Greek 

authorities and let airborne techniques 

come into play.
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 Figure 6: The average maximum Secchi depths 
in relation to the average chart depths. It can  be 
observed that an ALB survey is effective for each 
study area.

 Figure 5: The Secchi depths for 6 stations 
located in Kavala study area, over a four and a 
half year period, arranged per month. All 
stations follow more or less the same pattern. 
The maximum values are observed in June, and 
the minimum values in February and March.
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 Figure 1: Example of a reflectance spectrum of coastal water influenced by three 
components.

What Gives Colour to Seas, Lakes and 
Rivers?
The colour of the water, together with its clarity, 

is one of the most apparent characteristics to 

the human eye when natural water is observed. 

The colour of distilled water, water which 

contains nothing but water itself, is blue. This is 

caused by the water molecules that absorb all 

sunlight between red and green. Blue sunlight 

is scattered back. That is why the open ocean 

water appears to be indigo blue to us. Also think 

of swimming pool water. In general, the apparent 

colour of natural water is a result of substances 

that are either suspended or dissolved in 

the water column, in addition to molecular 

absorption and scattering,. There are three main 

components besides the water itself affecting the 

colour of natural waters (see Figure 1):

a.  Phytoplankton (microscopic algae) or 

chlorophyll containing particles. These 

organisms generally cause a green 

colouration of the water (due to the 

presence of chlorophyll within their 

cells), except for certain species of 

phytoplankton that cause a red or brown 

colouration.

b.  Non-algal matter, such as fine soils 

(chalk). Its effect on the water colour 

will depend on the origin of the material 

(brownish or reddish) but in general it 

gives a ‘cloudy’ effect to the water.

c.  Dissolved coloured matter, mainly organic 

compounds including humic acids and 

tannins that originate from many types of 

terrestrial and aquatic plants, and give the 

water a yellow to brownish colouration.

The Forel-Ule Scale
The first part of the sea colour comparator 

scale was described by François Alphonse 

Forel in 1890. In 1892, Willi Ule extended 

the scale with eight more tints. The combined 

scales (Forel’s colours 1 (indigo-blue) to 11 

(green-blue) and Ule’s part 12 to 21 (cola-

brown)) became known as the Forel-Ule scale 

(Figure 2). A colour measurement with a 

Forel-Ule scale should be done in combination 

with a white disk of 30cm diameter. This disk, 

the so-called Secchi disk, is normally used to 

determine the transparency of a water body 

by lowering the disk into the water until it 

disappears from sight. The disappearance 

depth in metres is noted as Secchi disk 

depth. A Forel-Ule observation is done over 

the Secchi disk at ½ its depth. The observer 

Natural water colour measurements are based on multi- and hyper-spectral measurements performed in  

the field and from space. A simpler approach to determine the colour of natural waters is by means of the 

Forel-Ule colour comparator scale. This scale has been applied globally and extensively by oceanographers 

and limnologists since the 19th century. Colour classification according to the Forel-Ule method, through 

participatory science, i.e. with the help of the public, as developed within the EU project Citizens’ 

Observatory for Coast and Ocean Optical Monitoring (Citclops), will facilitate this need by connecting  

the present and the past.

Oceans of Colour
Connecting Past and Present

MaRCeL R. WeRnand, NIOZ ROyal NetheRlaNds INstItute fOR sea ReseaRch, the NetheRlaNds

 Figure 2: The Modern Forel-Ule scale is read over a submersed Secchi Disk (right).
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compares the colour of the water column over 

the disk with one of the scale colours.

One of the first maps with Forel-Ule sea colour 

observations appeared in scientific literature 

in 1902 (Figure 3). Data were collected 

during the German Deep sea expedition on 

MS Valdivia between 1898-1899. Inlay: Carl 

Chun (1 October 1852 – 11 April 1914) was a 

German marine biologist. 

The Public and Science
Within the framework of participatory 

science the public can help science by 

using a Forel-Ule smartphone App (Figure 

4) developed under the EU-project Citizens 

Observatory for Coast and Ocean Optical 

Monitoring (see www.citclops.eu). A selected 

area of the sea can be chosen on-screen and 

saved. The colour of the water can be compared 

with the on-screen Forel-Ule colour bar. Pictures 

and metadata are sent to the Citclops database 

for further analysis via WiFi. In this way, 

historical data can be complemented with new 

data collected by the public.

Importance of Knowing the Colour of 
natural Waters
In addition to water temperature, salinity 

and transparency (see Water transparency), 

water colour observations belong to the 

oldest time series of climate data. Water 

colour is an Essential Climate Variable (ECV) 

designated by the World Meteorological 

Organization (WMO) for which sustained and 

climate quality measurements are needed 

to track and analyse climate change. This is 

currently considered an important aspect of 

the science of natural water optics, as the 

colour of the ocean is partly determined by 

phytoplankton. A variation in phytoplankton 

abundance implies a change in the uptake 

of CO2, the most common greenhouse gas, 

suggesting a possible role for these organisms 

in the regulation of the climate. 

Coastal waters, rivers and lakes can vary in 

colour due to natural events, such as algal 

growth, making the water greener during 

spring. However, the colour can also be 

affected by human activities, for example, 

the addition of nutrients, such as phosphates 

and nitrates (through sewage or fertilisers), 

that cause phytoplankton to grow. This 

phenomenon is known as eutrophication. A 

change in water colour not only affects the 

The public can help science by using  
a Forel-Ule smartphone App

 Figure 3: Forel-Ule sea colour map appeared in literature in 1902.

 Figure 4: Example of the on-screen Forel-Ule 
scale of the Citclops smartphone App.

http://www.citclops.eu/
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2014 at 12:00 noon Position N Position E Location

March 1 Yangtze River Leaving Shanghai

March 2 28.26 122.38 East Chinese Sea

March 5 20.14 116.07 South Chinese Sea

March 7 14.28 112.31 South Chinese Sea

March 31 19.12 58.08 Arabic Sea

April 6 11.35 43.07 Djibouti
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aesthetics and the recreational value of a 

water body (generally people prefer to swim 

in blue-green clear waters than in dark and 

murky waters), but could also have a harmful 

effect on the environment, such as that 

caused by harmful algal blooms.

Sampling the Colour of the Sea
Damen Shipyards Gorinchem, the 

Netherlands, is the headquarters of the 

Damen Shipyards Group. From here new 

build vessels are delivered all over the 

world. One of Damen’s captains, Jaap de 

Jong, was willing to perform ocean-colour 

measurements during his ship delivery 
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Chun, Carl, 1902. Wissenschaftliche Ergebnisse Der 
Deutschen Tiefsee – Expedition auf dem Dampfer „Valdivia” 
1898-1899, im Auftrage des Reichsamtes des Innern, 
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Gustav Fischer.
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Limnologique. Tome II. Slatkins Reprint, Genève. A reprint of 
the Lausanne 1895 edition. ISBN 2-05-101610-0. pp 
453-547.
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France, Paris, ISBN: 978-2-9510625-3-5 (book).

 Table 1: Dates and positions of Forel-Ule observations performed by a Damen captain.

 Figure 5: Six differently 
coloured natural waters, with 
from left to right top: Yangtze 
River, East China Sea, South 
China Sea more northerly. From 
left to right bottom: South 
China Sea more southerly, 
Arabic Sea and close to 
Djibouti.

 Figure 6: Example of long-track sea colour observations at the South China Sea and the Pacific.

trips. Crossing the world’s seas he provided 

the researchers with valuable Forel-Ule 

and Secchi disk data. Table 1 shows the 

dates and positions, between Shanghai and 

Djibouti, of Forel-Ule observations performed 

by Jaap de Jong during one of his vessel 

deliveries. At 12 noon this captain stopped 

his ship and performed observations for 

the Netherlands Institute for Sea Research. 

Six differently coloured natural waters are 

shown in Figure 5; top left to right; Yangtze 

river, East China Sea, South China Sea more 

northerly, bottom left to right; South China 

Sea more southerly, Arabic Sea and close to 

Djibouti. 
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 Figure 1: Francis X. Popper on LCM on deck of LSD on way to Mindoro.

Although the Philippine Islands are comprised 

of over 7,000 islands studded with coral reefs 

and labyrinthine passages, the United States 

Coast and Geodetic Survey had been on the 

islands for forty years prior to the outbreak 

of hostilities. Because of this, the islands 

were covered by a full suite of modern charts 

coupled with knowledge of tides and tidal 

currents. This knowledge contributed to the 

selection of landing sites and the planning of 

landing operations.

As in New Guinea, Coast and Geodetic 

Survey hydrographers assigned to the 2nd and 

4th Engineer Special Brigades made many 

outstanding contributions to amphibious 

operations in the Philippines. They conducted 

hydrographic surveys, landed on enemy-

held beaches to conduct reconnaissance 

surveys prior to invasion, piloted assault 

vessels, served as beachmasters, and 

facilitated the offloading of critically needed 

fuel and supplies. Many of these operations 

were conducted on beaches disputed by 

enemy forces and under the threat of the 

newly instituted kamikaze suicide attacks 

and attack by conventional aircraft. Five 

officers transferred from the Coast and 

Geodetic Survey made particularly significant 

contributions during the liberation of the 

Philippines. These men were: William Tucker, 

hydrographer of the 2nd Engineer Special 

Brigade (ESB); Francis Popper, regimental 

navigator of the 532nd Engineer Boat and 

Shore Regiment (EBSR); Ross Gilmore 

regimental navigator of the 544th EBSR; Harry 

Garber, regimental navigator of the 542nd 

EBSR; and Ernest Lewey, regimental navigator 

of the 594th EBSR.

First landings in the Philippines occurred on 

17 October 1944, with attacks on the islands 

marking the eastern approach to Leyte Gulf. 

Three days later, Douglas MacArthur fulfilled 

his pledge to return when he stepped off the 

ramp of a 2nd Engineer Special Brigade LCVP 

shortly after 1400 hours on Leyte Island. At 

that time, Lieutenant Colonel William Tucker 

and Lieutenant Francis Popper were helping 

unload supplies on the beaches of Leyte. 

The next day Tucker led a reconnaissance 

into Cancabato Bay and the still occupied 

Tacloban that discovered an intact pier with 

sufficient water depth to unload liberty ships. 

This was the first intact pier seen since 

Australia so he immediately began surveying 

the bay to find a channel into the pier. He 

obtained Popper’s help and set him to work 

helping buoy and mark the channel. Over 

the next two days, 200 miles of sounding 

lines were run and the deepest channel, 21 

feet at low water, was found and marked by 

12 temporary buoys. The hydrographic unit 

Tucker commanded consisted of 2 officers 

and 10 enlisted men. The unit’s equipment 

Following the capture of Morotai in the Dutch East Indies, the stage was set for the invasion of the Philippine Islands. 

The liberation of the Philippines was a blur of manoeuvre with General Douglas MacArthur sending prongs almost 

simultaneously north, south and west from October 1944 until near the end of the war. Three major landings were 

made: Leyte Gulf, Mindoro and Lingayen Gulf between 17 October 1944 and 6 January 1945. Numerous smaller 

landings were made as well over the next eight months.

Hydrographers in the  
Liberation of the Philippines’ 
Charted Waters

Part II - Philippines

  |  Albert e. theberge Jr, contributing editor Hydro international
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 Figure 2: Francis X. Popper next to unexploded Japanese torpedo on Mindoro.

consisted of one 45-foot picket boat equipped 

with depth recorder and radar, an LCVP, 

one 26-foot motor tug equipped with depth 

recorder and one converted Japanese barge 

used as quarters and kitchen for the unit. Two 

days after completing the survey, Tacloban 

was secured and Tucker piloted the first two 

liberty ships into the pier. Over 1,000 tons of 

cargo were unloaded the first day and this was 

increased to 3,000 tons per day as unloading 

facilities and warehouses were obtained.

Leapfrogging up the islands, 15 December 

marked the landings on Mindoro. Over 

the next two weeks, numerous ships in 

supply convoys were damaged severely 

or sunk by the ‘Divine Wind’ or ‘Floating 

Chrysanthemums’ as the Kamikaze pilots 

were known. While under the onslaught of 

repeated Kamikaze and torpedo bomber 

attacks, Francis Popper was cited for working 

“tirelessly night and day in the fueling and 

placing of aviation gas barges to the jetties. 

Due to his efforts there never was a shortage 

of aviation gas at a very critical period.” On 

18 December, Popper proceeded by picket 

boat from Mangarin Bay to San Agustin and 

“observed a squadron of motor torpedo boats 

being attacked by an enemy plane. The enemy 

pilot dived on a boat, hitting it amidship, 

exploding it in flames, and spreading burning 

gasoline over the surrounding waters. … 

Popper turned his boat into the burning 

wreckage, and aided by his crew pulled the 

wounded survivors from the water ....”

On 28 December, Popper found out what 

it was like to feel the hot wind from the 

explosion of the ammunition ship John Burke, 

which was two miles away from gasoline 

tanker he was offloading. Shortly after the 

Burke exploded a Japanese torpedo bomber 

approached the tanker and dropped its 

torpedo, which skipped on the surface and 

jumped over the deck of the ship. It merely 

broke a boom as it passed. A month later, 

Popper volunteered to conduct a pre-landing 

reconnaissance of the Palawan coast with 

three other engineers. This was particularly 

dangerous as there were 1,800 Japanese 

troops in close proximity to the landing site 

near which over 140 American prisoners of 

war had been burned alive two months before. 

He contacted local Filipino guerrillas who 

brought the four ashore in native craft. He 

reconnoitred several miles of shoreline and 

gathered information which led to changing 

the entire scheme of manoeuvre for the 28 

February landings. It is probable that he would 

have been tortured and killed if captured.

After Mindoro, the next major landings 

occurred on the island of Luzon at Lingayen 

Gulf. Ross Gilmore left the Bougainville staging 

area on the Australian LSI Westralia on 12 

December. The Westralia was nearly a month 

in transit and took a kamikaze close astern on 

8 January that jammed the rudder. The next 

day, Gilmore took part in the Lingayen Gulf 

landings and arrived at Yellow-Crimson Beach 

at H +16 minutes. Shortly thereafter, the Navy 

beachmaster was seriously injured by an 

exploding ‘short’ from a US ship and Gilmore, 

who was standing only a few feet away, took 

over as beachmaster and boat-control officer 

for that beach. On S +1 day, the wind and surf 

came up and landing craft were swamped and 

smashed by the dozens and two LSTs (landing 

ship tank) were set broadside on the beach. 

Gilmore took matters into his own hands and 

made a hasty hydrographic investigation of the 

nearby Dagupan River. He then piloted LCMs 

(landing craft) into Dagupan for unloading. 

During the course of this operation, Gilmore 

negotiated with the captains of about a dozen 

Navy LSTs, whose flotilla commander had not 

arrived, into working for him as a lightering 

group. This greatly increased the efficiency 

of the unloading operations. These vessels 

continued working for Gilmore for the next 

2 months. Within a month, American troops 

were on the doorstep of Manila.

The Battle of Manila was as fierce as any of 

the urban fighting of the European theatre. It 

 Figure 3: Francis X. Popper on wreckage of Japanese gun in Manila.
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He was the first C&GS officer to use an 
 electronic navigation system

was said that of all Allied cities only Warsaw 

was more devastated. 30,000 Japanese sailors 

and marines had been ordered to destroy 

all port facilities and naval warehouses. 

They then proceeded to rape and pillage the 

city killing at least 100,000 civilians. This 

holocaust lasted from 3 February 1945 until 4 

March 1945. While this battle was going on, 

the recapture of Corregidor Island occurred. 

Corregidor, known as ’The Gibraltar of the 

East’, guarded the entrance to Manila Harbor. 

Perhaps one of the greatest hydrographic feats 

of the war occurred during this operation. 

On the morning of 16 February 1945, a 

joint Army-Navy expedition left Subic Bay 

to attack Corregidor by sea while 2,000 

paratroopers landed ‘Topside’. The Naval 

Force Commander was concerned about 

the suitability of the landing beach. William 

Tucker, accompanying the 592nd EBSR on this 

action, went onto the beach in a regimental 

crash boat to obtain the needed hydrographic 

information. The boat, being fast with shallow 

draft, proceeded to the beach under heavy 

enemy machine gun fire from both sides of 

the cove. Mortar fire was falling on the beach 

at the same time. Tucker supervised the 

soundings and determined that the beach 

was suitable for landing. During the 7 minutes 

that the boat was under machine gun fire, 

Tucker occupied an exposed position near 

the bow. All units involved in the Corregidor 

operation were awarded a Presidential Unit 

Citation that read: “Their magnificent courage, 

tenacity, and gallantry avenged the victims of 

Corregidor of 1942, and achieved a significant 

victory….” After Corregidor was secure, the 

first Allied shipping was able to pass into 

Manila Harbor on 1 March.

From 22 to 24 February, at the height of the 

battle for Manila, Ernest Lewey conducted “the 

initial hydrographic survey of Manila Harbor 

prior to opening this important port for military 

operations. Despite extreme personal risk from 

rifle, mortar, and machine gun fire directed 

by enemy troops from concealed positions 

on shore, and on piers, jetties, and partly 

submerged vessels in the harbour, he led this 

hazardous survey for three days and nights until 

the objective area was explored and mapped 

for the safe anchorage and servicing of ocean-

going cargo vessels....” Following his survey, 

Lewey piloted the first ships to come into Manila 

Harbor following the fall of Corregidor and 

served as harbour pilot for the next month.

While the Battle of Manila was raging, Harry 

Garber was involved in a number of small 

amphibious actions including Biri, Capul, and 

Naranjo. This operation extended over an area 

of one hundred miles of narrow treacherous 

and inside straits for which Garber was cited 

for his “skilful navigation, thorough knowledge 

of currents, and sound judgement”. In 

late March, he participated in actions at 

Panay and Negros Islands. Here he made 

hydrographic history as he was the first C&GS 

officer to use an electronic navigation system. 

He conducted a night-time offshore survey 

of an enemy held beach off Pulupandan by 

using radar ranges and bearings, an early 

form of range-azimuth surveying.

The five hydrographers noted above 

received a total of eight medals, one letter 

of commendation, and one Presidential 

Unit Citation. They made contributions far 

in excess of their numbers to the success 

of Allied operations in the Philippines. Their 

versatility and pre-war experiences allowed 

them to undertake the roles of navigators, 

hydrographers, ship pilots, beachmasters 

and staff officers engaged in planning landing 

operations. Perhaps only a small part of the 

mighty armadas that liberated the Philippines, 

nevertheless, they contributed greatly to 

fulfilling MacArthur’s pledge to return to the 

Philippine Islands. 

  Figure 4: Supported by fire from an Engineer rocket craft offshore, the initial vessel lands on Leyte at 
H Hour, 20 October 1944.

  Figure 5: Engineers form a human chain to unload ammunition and rations from their landing craft 
on the beach at Lingayen Gulf, Luzon.
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 Figure 1: Diagram from the IHO DCDB showing the only survey 
tracks available before starting the search for flight MH370. The area 
was later found to be 1,500 metres deeper and crossed by deep 
submarine canyons and significant seamounts.

The theme concentrates on the fact that much 

of the world’s seas, oceans and navigable 

waters remain unsurveyed. The theme is 

intended to raise public awareness that, for 

example, there are higher resolution maps of 

the Moon and Mars than for many parts of our 

seas and coastal waters.

Recent deep sea searches for missing aircraft 

have highlighted the situation to some extent 

- but it has not made a huge impact on the 

public or the political psyche. Sadly, mankind’s 

limited knowledge of the deep-sea region is 

mirrored by a similar lack of detailed knowledge 

for a very large proportion of the world’s coastal 

waters, too - where the development of the 

so-called blue economy is proceeding apace.

Knowing the depth and the shape of the 

seafloor and all the hazards that lie on it is 

increasingly important because Man is turning 

increasingly towards the sea and oceans for 

resources. The seas and oceans are now 

acknowledged as major contributors to the 

world economy and well-being. Over 90% of 

the world’s trade travels by sea. In addition, the 

seas and oceans, including the seabed and the 

sub-seabed, represent a vast resource for food, 

mineral resources, energy, water, bio-medicines 

and infrastructure. The oceans and the way the 

water moves and behaves are major influences 

on weather and climate. The shape and the 

depth of the seafloor have a significant impact 

on how sea level rise, storms and tsunamis 

affect the coastline.

The rapid growth and development of the 

blue economy makes knowing the depth of 

the seas and oceans more important than 

ever before. But, less than 10% of the world’s 

oceans have been systematically surveyed - 

the depth measurements that we do have are 

often tens or hundreds of kilometres apart. 

Along many coasts the state of affairs is little 

better. Ships cannot use new routes or visit new 

places. Trying to establish sustainable maritime 

activities in unsurveyed areas is unworkable.

The theme for 2015 is also providing the IHO 

with the opportunity to encourage innovative 

supplementary data gathering initiatives to help 

obtain more useful depth data. This includes 

crowdsourcing using existing ships and ship’s 

equipment, and the analysis of multi-spectral 

satellite imagery in areas where the water 

is clear enough - so-called satellite-derived 

bathymetry. These methods are not intended 

to replace more accurate and thorough 

hydrographic surveys using specialist ships 

and equipment, but to provide useful depth 

information where otherwise there is none.

Crowdsourcing for More Depth Data
As part of helping to improve our knowledge 

of the sea, the IHO operates the Data Centre 

for Digital bathymetry (IHO DCDB). The IHO 

DCDB is the principal web-based data store 

that provides access to most of the existing 

depth measurements for the ocean. Some of 

this data can be downloaded directly online 

 1; other data and metadata can be identified 

and then obtained from other sources.

The IHO DCDB is currently undergoing an 

upgrade to make it the world portal for the 

upload and download of so-called Crowd-

Sourced Bathymetry (CSB). It will then be a 

resource for everyone. CSB will be collected 

by ships and boats using their navigation echo 

sounders during their normal voyages across 

the sea and along the coastline. Harnessing the 

collecting power of all mariners is an efficient 

way of obtaining depth data where there is 

currently no data or the data is uncertain.

Retrieving ‘lost’ Data
The IHO is also encouraging scientists and 

industry to look in their vaults and archives 

for depth data that has already been 

collected and could be added to the world 

collection or made discoverable through 

the DCDB portal. Data is often collected by 

industry or by the scientific community for a 

particular purpose, but once used, it is most 

often forgotten. That data, regardless of its 

quality, is still useful to others - especially 

when no other data exists. 

The International Hydrographic Organization celebrates World Hydrography Day every year on 21 June. World 

Hydrography Day is an opportunity to increase public awareness of the vital role that hydrography plays in everyone’s life. 

The theme for this year’s World Hydrography Day, which is also the 94th anniversary of the establishment of the IHO, is: 

Our seas and waterways - yet to be fully charted and explored.

World Hydrography Day 
21 June

More information  

1. www.ngdc.noaa.gov/mgg/bathymetry/iho.html
2. www.iho.int

IHO PublIcatIOns  |  InternatIonal HydrograpHIc organIzatIon

 Figure 2: Surveys added to the IHO DCDB during 2014.
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 Figure 1: US Hydro Epoch History Post Cards.

This was the first time US Hydro was  

held in the National Capital region. The 

conference centre was the Gaylord  

Hotel in National Harbor. The conference 

services and site were excellent. The exhibit 

hall and technical presentations hall were 

co-located allowing for maximum 

interaction and networking discussions  

with exhibitors and presenters. An  

additional benefit was the close proximity  

of the piers – it was about 200 metres  

from the exhibit hall to the boats,  

meaning no bus transport was needed  

for on-water demonstrations.

The conference attracted high-level keynote 

speakers including US Senator Sheldon 

Whitehouse of Rhode Island and head of the 

Senate Ocean Caucus; Mr Robert Cardillo, 

director of the National Geospatial Intelligence 

Agency (NGA); RADM Gerd Glang, US 

National Hydrographer and  

director of NOAA Office of Coast Survey; 

RADM Timothy Gallaudet, Hydrographer  

of the Navy and Commander Naval 

Oceanography and Meteorology Command 

and Mr Robert Ward, president, Directing 

Committee, International Hydrographic 

Bureau (IHB).

The Opening Ceremony was punctuated 

by the induction of three renowned 

Hydrographers into the THSOA Hall of Fame. 

RADM Chris Andreasen, Mr Karl Keininger 

and Mr Bill Bergin were recognised for their 

outstanding contributions to Hydrography over 

the courses of their careers.

A major ingredient for the success of the 

conference was the exhibitors, support 

by government, academia participation 

and individual attendance. The exhibitors 

numbered nearly 70 including industry 

leaders in survey services, software and 

hardware. Government, media and academia 

were also represented at the exhibition. They 

took advantage of the pier space to bring 

eight survey platforms to the conference. The 

on-water demonstrations showed the latest 

survey and data collection technology. Taking 

advantage of all this were the attendees - 

nearly 600 were registered, which was the 

most ever for US Hydro.

A new feature to this year’s US Hydro was 

the addition of a Hydropreneur section, to 

attract new thinkers to show their ideas. This 

year was started with three Hydropreneurs, 

with the prospect of growing in the coming 

conferences.

The technical sessions remain a great 

asset of the conference. This year, over 50 

technical presentations were scheduled  1. 

A series of 35 Lightning Round Presentations 

took place for the second time at US Hydro, 

rapid fire presentations limited to 5 minutes 

of automatically advancing slides. They have 

proven to be very popular among presenters 

and audience. They are also posted online.

A total of 20 workshops were scheduled. 

These included GPS Navigation by GPS 

World, Phoenix International presented a 

workshop on the search for Malaysian Air 

MH370, and CARIS presented on S-100 

(Universal Hydrographic Data Model) 

development. The interest and attendance at 

the workshops were high.

Participation by academia is growing 

at each conference. THSOA Student 

Outreach Program brings 24 students to 

the conference from around the country. 

They are awarded full travel, per diem and 

conference fees. They are given a one day 

class in hydrography, assigned a mentor, 

attend the conference, and ride on the boats 

for a full four-day experience in hydrography. 

In addition to the  Outreach Students, a 

student poster session attracted over 30 

posters. Industry support for this programme 

came from C&C Technologies, CARIS, David 

Evans, Esri, eTrac, Fenstermaker, Fugro, 

US Hydro 2015 convened at National Harbor, MD, 

USA from 16–19 March 2015. US Hydro is a 

biannual conference hosted by the Hydrographic 

Society of America (THSOA). THSOA and Canadian 

Hydrographic Association (CHA) alternate the hosting 

of the two premier Hydrographic conferences in 

North America annually.

US Hydro 2015

  |  Paul CooPer CARIS, USA

RADM Chris Andreasen, Mr Karl Keininger  
and Mr Bill Bergin were recognised for their 
 outstanding contributions to Hydrography
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JOA Surveys, QPS, Seahorse Geomatics, 

TerraSond and Waterway Surveys and 

Engineering. The posters were judged and a 

prize of USD2500 was awarded.

US Government participation was excellent, 

with the nation’s main federal Hydrographic 

agencies being well represented. NOAA,  

NGA and the US Navy were conference 

partners and the US Army Corps of Engineers 

provided a session chair, their survey platform 

Linthicum and many attendees. Government 

partners provided speakers for the opening 

ceremony, exhibits, and had several papers in 

the technical sessions. NOAA had its survey 

platform BH 2 at the conference.

The industry sponsors were key to the 

success of the conference. Bringing 

equipment, personnel and marketing exhibits 

is a very much appreciated investment and 

commitment. Their support ensured that the 

conference was of the highest quality and 

that the Student Outreach Program achieved 

its goal of hydrographic education. Thanks 

to Fugro, Esri, CARIS, IIC Technologies, and 

HYPACK for the support that allowed for 

socialising at the end of each day – where not 

much hydrography was done but we did what 

hydrographers do all over the world at the end 

of their days and that is ‘Have Fun’!

Media coverage and partnering gave us the 

publicity we needed to spread the word about 

the conference.

The Accompanying Persons Program took 

advantage of nearby sites. The group went 

out for lunch on three days and toured Mt 

Vernon, George Washington’s Plantation, went 

sightseeing in Washington DC and visited 

the Capitol, Hillwood House and the Marjorie 

Merriweather Post mansion.

This year the conference programme, 

including speaker biographies, technical 

sessions timing and abstracts, maps, 

workshops schedules, posters abstracts, and 

boat demonstration schedules were published 

and made available online by the application 

Guidebook  2, a good alternative to the usual 

full colour printed schedule. Throughout 

the conference, necessary changes to the 

programme could be made. Basic printed 

schedules were available for those not able to 

get to the application.

Finally the work of the organising committee 

it to be recognised, without whom US Hydro 

2015 would not have happened. Their 

enthusiasm, dedication and time, often at 

their own expense, made the conference the 

success that it became.

•	 	Administration	and	Organisation,	Wendy	

Emerson, CARIS USA

•	 	Exhibits	–	John	Marinuzzi,	HYPACK

•	 	Technical	Session	–	Gene	Parker/Vanessa	

Miller, NOAA Atlantic Hydro Branch

•	 	Poster	Session/Lightning	Rounds	–	Josh	

Mode, CARIS USA

•	 	Pier	and	Boats	–	Brian	Busey,	Terrasond

•	 	Workshops	–	Sam	Debow,	Lynkertech

•	 	Registration	–	John	Marinuzzi,	HYPACK

•	 	Hall	of	Fame	–	Pat	Sanders,	HYPACK

•	 	Student	Outreach	–	Jana	da	Silva

•	 	Hydrographer	Certification	–	Gary	Davis,	

LEIDOS

•	 	Guidebook	Coordination	–	Mary	Pyles,	

Freelancer

•	 	Registration	Volunteer	–	Jeanette	

Rodriguez, NOAA

•	 	Accompanying	Persons	–	Karen	Cooper	

Bazzle, Vikki Cooper 

On-water demonstrations showed the latest 
survey and data collection technology

More information  

1 www.thsoa.org
2 https://guidebook.com/g/ushydro2015/
3. www.hypack.com/ushydro/2015/

 Figure 3: RADM Chris 
Andreasen, new member of 
THSOA Hall of Fame.

 Figure 2: A full room at the 
opening of US Hydro 2015.

  Figure 4: RADM Gerd Glang was  
one of the keynote speakers.

http://www.thsoa.org/
https://guidebook.com/g/ushydro2015/
http://www.hypack.com/ushydro/2015/
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 Figure 3: Young professionals meet business professionals during 
Ocean Careers. 

In addition to the stands, the classroom 

workshops and demonstrations in the test tank 

and on the vessels attracted much attention. A 

workshop on QPS’ new product Qimera, held 

just 30 minutes after the opening of the show 

on Tuesday morning was nearly full, which 

was seen as a proof that the visitors were keen 

to attend. 

Business Done 
During the event, exhibitors were able to show 

and demonstrate their products, launch new 

technology, explain applications and present 

references, and do business. We heard of 

interesting deals being closed and of course 

others in the pipeline which is a good signal 

in these times when the economy may be 

challenging for some organisations, including 

government bodies. In addition, the interaction 

between the visitors and exhibitors, and of 

course between delegates, is an appreciated 

aspect of the event. This was facilitated by 

several social events like the ice breaker 

meeting in the Pitcher & Piano bar, the wine 

tasting trail on Tuesday afternoon and the gala 

dinner on Wednesday evening 15 April 2015. 

Business Person of the Year Award 
The gala dinner was also the event at which 

Dan Hook of Autonomous Surface Vehicles 

(ASV) was presented with the AMSI Business 

Person of the Year award by Mr Richard 

Burt, chairman of the AMSI Council of the 

Society of Maritime Industries. Mr Burt said 

that Dan has been working hard to raise the 

profile of Maritime Autonomous Systems 

(MAS), including participation in the Robotics 

and Autonomous Systems Special Interest 

Group and the Marine Industries Leadership 

Council’s MAS Initiative.  

Associated Conferences 
Ocean Business included a number of 

associated conferences. Ocean Survey was a 

two-day event in which more than 20 papers 

were presented covering the latest technology 

and practices in offshore and hydrographic 

surveying, attracting 129 delegates (an increase 

of 13% compared to 2013). The technical 

committee was chaired by Ed Danson.  

Associated events included the Blue Economy 

Seminar on Tuesday 14 April where various 

aspects of maritime and ocean science were 

highlighted by organisations like the UKHO, 

the Hydrographic Society UK, FIG and United 

Nations. A concluding discussion was chaired 

by Nick Lambert. This event was attended by 

48 delegates.

On Thursday 16 April, a special session on 

Marine Renewable Energy attracted a full 

room and included 11 presentations on this 

relatively new area of ocean activity touching 

optimising energy generation, natural habitat 

and survey opportunities. 

Ocean Careers attracted many ambitious young 

professionals during the event. They wanted 

to get in touch with professionals to find out 

where there are opportunities  and how they 

can increase their profile to get the ideal job. 

This biggest Ocean Business event ever 

proved that the ocean science community is 

keen to connect and  interact, and is looking 

forward to the next edition. At the time of 

writing, date and venue of Ocean Business 

2017 are still to be confirmed. 

The biennial event Ocean Business took place on the quayside of the National Oceanography Centre, Southampton, UK, 

from 14-16 April 2015. According to the organisers, the number of delegates exceeded the numbers of the 2013 edition 

by 29%, totalling 4589 visitors. There was great interest for the presentations of the nearly 350 exhibiting businesses.

Business on the Quayside
Ocean Business 2015 

  |  Joost Boers, editorial manager, Hydro international

 Figure 2: Interesting gadgets attracted the attention of visitors 
during Ocean Business, as did this 3D hologram of an ROV. 

 Figure 1: Dan Hook receives his AMSI Council of the Society of Maritime Industries Business Person 
of the Year Award. 
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The initiative to create the Atlas was taken 

by the president of the Colombian Oceanic 

Commission, Dr. Germán Vargas Lleras, and 

was implemented by the executive secretary 

of the Commission Rear Admiral Juan Manuel 

Soltau Ospina under the aegis of the chief of the 

Navy Admiral Hernando Wills Velez. The task of 

collecting the maps and charts was assigned to 

a team of researchers led by Dr. Nara Fuentes 

Crispín, who wrote the text of the Atlas.  

The work was accomplished in a relatively 

short time. Support was requested from the 

Spanish Naval Museum (Madrid) and the 

Hydrographic Institute of the Spanish Navy 

(Cádiz) and the French National Library 

(Paris) and this was extremely helpful. 

An international audience attended the 

ceremony and included representatives of the 

Spanish and Italian Embassy and the author of 

this short article.  

Speeches were given by the president of 

the Oceanic Commission, by the Spanish 

Ambassador in Colombia HE Ramón 

Gandarias Alonso de Celis, by Rear Admiral 

Juan Soltau and by the author of the Atlas Dr. 

Nara Fuentes Crispín. They explained that the 

scope for compiling the Atlas was mainly to  

contribute to and increase the maritime culture 

and the education of  students and scientists.  

The content of the Atlas was explained in 

detail. Mention was also made, amongst other, 

of the Italian Cartographer Amerigo Vespucci 

(or Americus Vespucius in Latin). 

At the end of the speeches, copies of the Atlas 

were distributed to the attendees visiting the 

cartographic exhibition.  

The next initiative will be the compilation of 

the second volume of the Atlas, which will 

include the nautical charts of the XIX Century 

and the Colombian  Oceanic Commission will 

again request the assistance of organisations 

that possess in their archives maps, charts 

and documents related to the Colombian 

coasts published in that century. 

The Colombian Oceanographic Commission 

and the General Maritime Directorate should 

be applauded for this cultural initiative. 

The launching ceremony of the Historical Maritime Atlas of Colombia XVI-XVIII was organised by the General  

Maritime Directorate of the Colombian Navy (the head of which is Rear Admiral Pablo Emilio Romero Rojas),  

took place on 16 April 2015 in the National Museum of Bogotá, a splendid building in the city centre of Bogotà. 

Launching ceremony of the 
Historical Maritime Atlas 
of Colombia XVI – XVIII

  |  ReaR admiRal (Ret.) Giuseppe AnGrisAno, contRibuting editoR, HydRo inteRnational.

 Figure 1: 
from left to right 
Radm Soltau, 
Ambassador 
Gandarias, VAdm 
Rodolfo Amaya 
Kerguelen deputy 
chief of the Navy, 
Radm Romero, 
Dr. Nara Fuentes. 

 Figure 2: Map Terra Firme Novum Regnum Granatiense.



| MAY/JUNE 2015 | Hydro INTERNATIONAL38

BUSINESS  | ALLISON RITTENHOUSE, 2G ROBOTICS, CANADA.

 Figure 1: CEO and founder Jason Gilham.

2G Robotics is located in Waterloo, Ontario, Canada. The company’s underwater laser scanners generate real-time 

3D models of subsea assets and environments from which submillimetre measurements can instantaneously and 

repeatedly be captured. These models provide the precision and accuracy needed for detecting and assessing 

damage, developing design and repair plans, and performing maintenance and installations.

2G Robotics

3D Visualisations Generated 

by Underwater Laser Scanning

Jason Gillham, founder and CEO, has always 

had a passion for marine technology. He 

founded 2G Robotics in 2007 after completing 

his studies in Mechanical Engineering at the 

University of Waterloo. Gillham possesses over 

ten years of experience in the development 

of marine technology, the operation of marine 

robotics, and the processing and analysis 

of data from marine systems. Driven by 

the desire to improve subsea imaging and 

measurement technology, Gillham and the 

team at 2G Robotics developed the ULS line 

of underwater laser scanners. The company 

has continued to expand since 2007 and 

is nearing a total of 50 systems built and 

deployed worldwide.

Current Profile
The mission of 2G Robotics is to provide 

the best subsea imaging and measurement 

technology. 2G Robotics is dedicated to 

using advanced research, development 

and engineering for the production of truly 

cutting edge solutions. The foundation of 2G 

Robotics is its wealth of engineering expertise 

in the development of innovative and reliable 

systems, which has led to the success of its 

underwater laser scanners. The 2G Robotics 

ULS line currently consists of three models 

which operate at varying distances, the 

Focused on the vision 
to improve subsea 
metrology

HYD0415_Business   38HYD0415_Business   38 09-06-2015   14:26:1409-06-2015   14:26:14
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 Figure 2: Fisheries and Marine Institute demo of a crab pot net.

ULS-100 (short-range), ULS-200 (mid-range), 

and ULS-500 (long-range). These systems can 

easily be deployed by ROV, AUV or diver.

“When customers are confronted with more 

challenging requirements or deployment 

constraints, we are keen to work with them 

to develop innovative and optimal solutions,” 

says Gillham. Collaborating with customers is 

intrinsic to 2G Robotics’ culture. The company 

has collaborated with customers, including 

ADUS DeepOcean and C&C Technologies, to 

develop deployment solutions tailored to their 

specifi c needs to best facilitate their projects.

International and Global Scope
2G Robotics’ underwater laser scanners 

have been deployed on all seven continents. 

The scanners have been used to inspect 

pipelines, mooring chains, jacket nodes, 

water-supply tunnels, water wells, and coastal 

retaining walls, and have also been used to 

perform spool metrologies, monitor ice scallop 

formations, assess fi shing gear performance, 

and provide 3D archaeological records of 

underwater historical sites.

2G Robotics targets seven markets with 

its underwater laser scanners. These 

seven markets are: civil infrastructure, 

hydroelectricity, marine archaeology, nuclear, 

offshore oil and gas, research and education, 

and water distribution. The offshore industry 

is the company’s primary market and, within 

that market, the company focuses on pipeline 

survey and inspection, helping to ensure safe 

offshore operation by providing the detailed 

information needed to mitigate the likelihood 

of ruptures that would cause devastating 

environmental damage.

Earlier this year, 2G Robotics solidifi ed its 

global presence with the formation of a 

global sales and distribution partnership 

with Seatronics, an Acteon company. This 

partnership facilitates global access to 

2G Robotics’ high-resolution underwater 

laser scanners and provides the benefi t of 

Seatronics’ expertise and global technical 

support.

View on the Future
“2G Robotics remains focused on its vision 

to improve subsea metrology. We continually 

strive to advance and better our technology 

in order to deliver the best results,” states 

Gillham. The ULS-500 will soon be available 

with an increased scan range, increased 

sample rate, and an integrated and 

synchronised stills camera. Looking to the 

future, 2G Robotics will continue to innovate 

to enhance its existing product line and 

provide new products and solutions to ensure 

effi cient and reliable subsea surveys and 

inspections. 

More information  

www.2grobotics.com

 Figure 4: Wreck of the Monohansett.

 Figure 3: A laser scan of an I-Tube during a project in Angola.
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Major European H2020 Blue 
Growth Project

 Figure 1: Deep Glider design. 

The Bringing together Research and Industry for the Development of Glider Environmental Services 

(BRIDGES) consortium has won 8 Million Euros in the latest EU Horizon 2020 competitive funding in the 

areas of Blue Growth, under priority ‘Unlocking the potential of seas and oceans’. By funding this Research 

& Innovation Action, the European Commission clearly supports the emergence of a European champion in 

underwater glider technology and the miniaturised sensor industry. 

BRIDGES

  |  PATRICE PLA, ALSEAMAR, FRANCE

To address the European long-term strategy 

for sustainable growth in the ocean economy, 

the Horizon 2020 call ‘Delivering the 

subsea technologies for new services at sea’ 

supports the design and delivery of new 

underwater vehicles capable of increasing 

the competitiveness of the existing and new 

offshore economy, to enable sustainable 

and safe offshore operations by European 

industries in extreme conditions and to 

improve the scientifi c capacity to observe 

and understand the oceans, the deep sea 

environment and their resources. 

BRIDGES will provide a solution for further 

understanding, improved monitoring and 

responsible exploitation of the marine 

environment while assuring its long-term 

preservation. This tool consisting of deep 

ocean gliders that are robust, cost-effective, 

re-locatable, versatile and easily-deployable, 

will support autonomous long-term in-situ 

exploration of the deep ocean over a wide 

range of spatial and temporal scales. 

The two Deep Explorer gliders to be 

developed will be built on the European 

underwater glider Sea Explorer. The Sea 

Explorer was designed in the frame of 

a 6-years cooperative R&D programme 

labelled by the French Marine business and 

innovation Pôle Mer Méditerranée cluster. 

The Sea Explorer consortium was composed 

by the Alseamar company (ex-ACSA) as 

system architect and the ACRI company 

as well as public laboratories such as MIO 

(Mediterranean Institute of Oceanography), 

the IFREMER (Institut Français de Recherche 

pour l’Exploitation de la Mer) and the 

LOV (Laboratoire d’Océanographie de 

Villefranche-sur-mer). In line with the Sea 

Explorer programme, the French Pôle Mer 

Méditerranée cluster has strongly supported 

the BRIDGES project since the beginning and 

has offi cially labelled it BRIDGES. 

During BRIDGES, it is planned that the sole 

European underwater glider Sea Explorer will 

be modularised and adapted to more diverse 

operations, able to dive deeper and to carry 

new sensors that will be developed, while 

the operational methodology will be modifi ed 

in such a way that new horizons of services 

could be opened. The Sea Explorer glider, 

a rocket-shaped vehicle, typically navigates 

Design and delivery of new underwater vehicles 
capable of increasing the competitiveness of the 
existing and new offshore economy
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 Figure 2: Deep Explorer.

autonomously in the ocean for months at a 

low speed (~30km/day) to collect a variety 

of data and report back to the land station. 

New Explorer gliders will be improved by: 1) 

adapting for deep basins (up to 5,000m), 2) 

implementing a novel payload architecture 

to increase autonomy and to accommodate 

the range of sensing capabilities needed, and 

3) integrating the associated control support 

system for single and networked operations 

(mission behaviour, data management, 

planning, communications). 

The scientific coordinators of BRIDGES are 

Dr Laurent Mortier from the Ecole Nationale 

Supérieure de Techniques Avancées (ENSTA-

ParisTech) which is part of Armines and 

Dr Pierre Testor from UPMC. BRIDGES is 

managed by Armines, a contract research 

association and partner of the major French 

Engineering Schools that manages the 

Horizon 2020 project. The project started 

in April 2015 and will last 48 months. The 

consortium is composed of 19 public and 

private partners from 7 EU countries (SP, PT, 

UK, FR, NL, D, CY) and 2 associated countries 

(NO, IS) including: Université Pierre-et-

Marie Curie (UPMC), Alseamar, Hydroptics, 

Natural Environment Research Council 

(NERC), University of Southampton, BMT Isis 

Limited, University of Cyprus, Cyprus Subsea 

Consulting and Services Limited (CSCS), 

OceanScan – Marine Systems & Technology 

Lda (MST), Universidade Do Porto, Albatros 

Marine Technologies S.L., ENITECH GmbH, 

52°North Initiative for Geospatial Open Source 

Software GmbH, Christian Michelsen Research 

AS (CMR), International Research Institute of 

Stavanger AS (IRIS), the Hebrew University of 

Jerusalem (HUJI), Ecorys Nederland BV and 

the Society for Underwater Technology (SUT). 

The Alseamar company has been granted 

2M Euro and will play a leading role acting as 

the leader of the Work Package dedicated to 

developing a family of two vehicles: one deep 

glider capable of diving down to 2,400m at a 

low cost with high TRL levels, and one ultra-

deep 5,000m glider version of higher cost and 

lower TRL levels. 

The NERC is another major partner. NERC 

will lead the enhancement of the glider’s 

sensing capacities. The main planned sensing 

modules are for: 1) environmental monitoring 

for facilitating the effective implementation 

of an ecosystem-based management under 

the Marine Strategy Framework Directive, 2) 

the oil and gas industry, and 3) the deep sea 

mining industry. 

At the end of the project, it is expected 

that Alseamar will offer the largest range 

of underwater gliders on the market with 

qualified sensors packages to fulfil coastal and 

deep waters users’ needs: Sea Explorer glider 

(rated 700m), Deep Explorer (2,400m) and 

Ultra-Deep Explorer (5,000m). 

In order to achieve the scientific and 

technological objectives and meet service 

requirements, an open dialogue between 

stakeholders will be developed. In addition, 

the project will promote the creation of 

collaborations among miniaturised sensor and 

underwater platform manufacturers, oil and 

gas and mining companies, public research 

entities, and scientific and engineering experts. 

Pierre Bahurel, general manager of the French 

ocean forecasting centre Mercator Ocean 

and also leader of the recently established 

Copernicus Marine Service, observed that ”the 

glider technology has proven to be one of most 

promising observing techniques to complement 

other classical in-situ observing systems, such 

as Argo profilers and moored arrays”. And 

added: ”A series of deep gliders has a strong 

role to play in operational oceanography and 

our knowledge of the oceans.” 

The project will promote the creation of  
collaborations among miniaturised sensor  
and underwater platform manufacturers
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AgendA

JUNE

OTE 2015 - Offshore  
Oil & Gas Technology, 
Equipment Exhibition
Nantong, China

 12-15 June
For more information:
jennifer@uaec-expo.com
www.ote-china.com

TransNav 2015 
Gdynia, Poland 

 17-19 June 
For more information: 
http://transnav2015.am.gdynia.pl 

CIDCO 2015
Quebec, Canada

 18-19 June
For more information:
www.cidco.ca/fiche_evenement.
php?id=81&langue=en

Oceanography 2015
Philadelphia, USA

 22-24 June
For more information:
www.oceanographyconference.com

JUly

56th Marine Measurement 
Forum
Liverpool, UK

 15 July
For more information:
www.mmf-uk.org 

 
South East Asian Survey 
Congress (SEASC 2015)
Marina Bay Sands, Singapore

 28-31 July
For more information:
pat@eventspeople.com
www.seasc2015.org.sg/index.html
 
RIO Acoustics – Acoustics in 
Underwater Geoscience
Rio de Janeiro, Brazil

 29-31 July
For more information:
secretariat@rioacoustics.org
www.rioacoustics.org

SEptEmbEr

Shallow Survey 2015 
plymouth, UK  

 14-18 September 
For more information:  
www.shallowsurvey2015.org  
 
AUVX 2015 
Annapolis, USA 

 21-24 September 
For more information: 
AUVX@hydroid.com 
www.auvx.com 

OCtObEr

Teledyne Marine Technology 
Workshop
San Diego, CA, USA

 4-7 October
For more information: 
www.teledynemarine.com

Kongsberg Maritime HiPAP 
Survey Engineer Training 
Course 
Aberdeen, UK 

 9-10 October 
For more information: 
km.training.aberdeen@
kongsberg.com 
www.km.kongsberg.com/training 

Offshore Energy 2015
Amsterdam, The Netherlands

 13-14 October
For more information:
www.offshore-energy.biz

OCEANS ‘15 MTS/IEEE 
Washington DC, USA

 19-22 October
For more information:
info@oceans15mtsieee-
washington.org
www.oceans15mtsieee-
washington.org

PLOCAN Glider School 
Telde, Gran Canaria, Spain

 19-24 October
For more information:
www.gliderschool.eu

8th ABLOS Conference
Monaco

 20-22 October
For more information:
www.ablosconference.com

IADC Dredging Seminar  
Singapore 

 27-31 October 
For more information: 
www.iadc-dredging.com 

NOvEmbEr

The ECDIS Revolution
London, UK

 3 November
For more information:
www.ecdisrevolution.org 

Oceanology International 
China
Shanghai, China

 3-5 November
For more information:
www.oceanologyinternational.
com/en/Exhibiting/Oceanology-
China-2013/

CEDA Dredging Days
Rotterdam, The Netherlands

 5-6 November
For more information:
www.cedaconferences.org/
dredgingdays2015 

Sustainable Ocean Summit
Singapore

 9-11 November
For more information:
www.oceancouncil.org 

FEMME
Singapore

 17-19 November
For more information:
bit.ly/ZSYNyo 

Hydro15
Cape town, South Africa

 23-25 November
For more information:
www.hydrographicsociety.org

FEbrUAry 2016

Underwater Intervention
New Orleans, USA

 23-25 February
For more information:
www.underwaterintervention.com

Calendar Notices
For more events and additional information on the shows 
mentioned on this page, see www.hydro-international.com. 
please send notices at least 3 months before the event date to: 
trea Fledderus, marketing assistant, 
email: trea.fledderus@geomares.nl.
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S2C TECHNOLOGY: COMMUNICATION AND TRACKING COMBINED

 - time, space and cost - saving solutions
 - low power consumption for autonomous operations
 - advanced data delivery algorithms, addressing and networking, remotely confi gurable settings
 - extendable platform with multiple confi guration options: power-saving Wake Up module, acoustic releaser, 

additional sensors, custom solutions, OEM versions available

USBL POSITIONING SYSTEMS

simultaneous positioning and communication - no need 
to switch between positioning mode and modem mode

 - fl exible SiNAPS positioning software
 - reliable data transmissions
 - range: up to 8000 m
 - accuracy: up to 0.04 degrees

UNDERWATER ACOUSTIC MODEMS

reliable data transmissions even in adverse conditions, 
customizable R-series modems, light and compact M-series 
“mini” modems, new S2CM - HS high-speed modem,
special editions for developers, S2C communication and 
positioning emulator - remote access or standalone device

 - range: up to 8000 m
 - depth: up to 6000 m
 - data rate: up to 62.5 kbps

LBL POSITIONING SYSTEMS

highly accurate, precise and stable performance, 
simultaneous positioning and data transmissions

 - fl exible SiNAPS positioning software
 - reliable data transmissions
 - range: up to 8000 m
 - accuracy: better than 0.01 m

UNDERWATER
COMMUNICATION
AND POSITIONING

SOLUTIONS

Ackerstrasse 76,
13355 Berlin, Germany

sales@evologics.de
evologics.de

tel.: +49 30 4679 862 - 0
fax: +49 30 4679 862 - 01

EvoLogics GmbH

NEW HIGH-SPEED

‘MINI‘ MODEM

62.5 kbps
AVAILABLE NOW

tel.: +49 30 4679 862 - 0
fax: +49 30 4679 862 - 01
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