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Message from Project Director
by Chris Barnes, Project Director

This past month has been both exhilarating and exhausting. Our last newsletter brought you news of the
arrival of the Alcatel-Lucent Ile de Sein cable ship, first into Victoria and then into Port Alberni to connect
one end of the 800 kilometer cable loop to the UVic shores station on 23 August. The ship then started
on its seven week voyage to lay cable, repeaters, branching units and spur cables in an anti-clockwise
direction around the mapped cable route. The cable was surface laid down the 60 kilometer Alberni Inlet
and buried from Barkley Sound, near Bamfield across the continental shelf to near the ODP 889 nodesite
on the continental slope, with the
exception of a few areas of hard
outcropping Cenozoic strata.
Thereafter the ship has been laying
cable on the surface west to Middle
Valley and now southwest to
Endeavour. The ship is past the
half-way point and is starting on the
southern route back past ODP 1027 to
Barkley Canyon and Folger Passage to
Port Alberni where it is expected in
early October. The plough
deployment during cable burial
experienced some adventures in
especially soft sediments as well as
coarse gravel waves and the hard
substrate; a few cable breaks have
occurred necessitating on-site repair.
NEPTUNE Canada Cable Route Layout
This month saw the successful
Preliminary Design Review of the
vertical profiler at NGK in Japan and the design and manufacture appears to be on schedule. Discussions are ongoing with OceanWorks in Vancouver regarding the design and manufacture of the junction
boxes.

The NEPTUNE Canada team is currently busy preparing for presentations, a keynote talk, and a joint
exhibit with Alcatel-Lucent at the MTS/IEEE Oceans 07 conference in Vancouver, 1-4 October next week.
Please visit our booth #314B if you are attending the meeting. NEPTUNE Canada will also be presenting,
submitting abstracts, and exhibiting at the PICES XVI Annual Meeting at the Victoria Conference Centre,
Victoria on October 29 – November 2.
I attended the First All-Regions Workshop of ESONET (European Subsea Observatory Network), held in
Barcelona, 5-7 September and gave invited talks on the NEPTUNE Canada and VENUS observatory
developments. It was an opportunity for representatives of the 11 proposed sites in the vast European
deep-water observatory network to define their objectives and detailed plans as a means to further
refine a major proposal for EU funding to deploy at least the first five sites within the next few years.
Since it involves finding matching financial support from partner nations, it is likely that the observatory
will be installed piecemeal as funding is secured; not all of the observatory components will necessarily
be cabled. It was an excellent workshop and appeared to satisfy the EU officials.

Engineering Report

by Peter Phibbs, Associate Director, Engineering & Operations

The NEPTUNE Canada installation began on August 23 in the Alberni Inlet on Vancouver Island.
Alcatel-Lucent’s 140-metre cable laying vessel Ile de Sein, one of the most powerful cable ships in the
industry, positioned itself off the Port Alberni waterfront at UVic’s shore station. A rope to pull the cable
ashore was extended from the ship to shore by a small boat. As the cable was pulled from the ship, a
line of buoys was attached to the cable to float it as divers guided the cable end ashore towards the
beach manhole in preparation to connect it with the land based cable already installed from the shore
station to the manhole. Divers then cut the buoys loose and checked that the cable was secure on the
seabed before the ship moved down the Alberni Inlet laying the cable as it went.
Over 800 kilometres of powered fibre-optic cable was purpose built for the NEPTUNE Canada observatory
by a factory in Calais, France. The cable contains two fibres for data transmission and a copper electrical
conductor. The cable armouring matches the seabed conditions along the route.
While the cable was being manufactured, branching units and repeaters to be installed in the cable were
being built in Greenwich, UK. Repeaters are required at intervals between 40 and 80 kilometres to
optically amplify light signals through the 800 kilometres of fibre, and branching units are required to
make the connection between the nodes and the backbone cable.
Once all the components were ready, the entire system was joined together and tested in the factory in
Calais prior to loading it on the Ile de Sein cable ship for passage from France, through the Panama
Canal, on to Victoria and then Port Alberni.
Prior to laying cable, the route where the cable will be buried had to be cleared to avoid entangling the
plough in disused cables and debris. This was done by the M/V Frosti which was equipped with a winch
and grapnels, and has spent the last month locating and recovering disused cables, including a 1904
cable from Bamfield to Fanning Island (south of Hawaii) – see picture below. Once the extent of the work
was realised the Ile de Sein joined the M/V Frosti in route clearance.

1904 Cable Recovered by the M/V Frosti
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The Ile de Sein has now completed the work on the northern crossing of the shelf. The Folger Passage,
ODP 889, and Middle Valley branching units are installed, and the work of burying the cable is
complete. The other end of the cable will be connected to the shore station when the ship completes the
loop installation in early October.
The ploughing was hard, with the ship sometimes pulling 60 tonnes to cut a 60 centimetre slot for the
cable, and only moving ahead at 400 metres per hour. A conventional cable plough, and most cable
ships, would not have been able to achieve good burial in some of these seabeds due to limited tow
tension and plough weight. However the 30 tonne HD-3 plough and Ile de Sein bollard pull of over 100
tonnes made steady progress.
Following behind the cable ship will be Tyco's CS Global Sentinel with a Triton ST-200 cable burial ROV.
This ROV will bury the branching units and sections of the cable (leading up to and following the
branching units), which could not be buried by the plough. The ROV will also make spot check
inspections on the plough buried cable sections done by the Ile de Sein.

Triton ST-200 cable burial ROV

The cable lay is the first phase of the installation of NEPTUNE Canada. Next year, following testing, the
five 6.5 tonne node units will be installed along the loop at the most significant locations for scientific
investigations and experiments. The instrumentation that will be powered through the nodes and
accessed by land-based scientists will follow. Researchers will be able to instruct video cameras,
remotely operated vehicles and other instruments to respond to events such as storms, plankton
blooms, fish migrations, earthquakes, tsunamis, underwater eruptions and slope failures as they
happen
The development and installation of the NEPTUNE Canada cabled ocean observatory and its novel
technologies is being funded through significant grants from the Canada Foundation for Innovation and
the BC Knowledge Development Fund.
The installation of the backbone cable marks an exciting halfway point in the deployment of the
NEPTUNE Canada observatory. However we still have a long way to go - after completion of the cable
installation in October, the cable ships will go on to their next projects and the NEPTUNE Canada team
will work through the winter with Alcatel-Lucent, finalising the node electronics design prior to
manufacturing ready for installation in 2008. We will also be working with a local company,
OceanWorks, to build junction boxes, and preparing extensions and experiments for deployment.
This summer represented an important step in the NEPTUNE Canada project implementation for many
reasons. For the project team the landing of the backbone cable in Port Alberni was the culmination of
two and a half years of surveying, route working groups, cable engineering, more surveying,
consultations and planning.
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Route Surveys and the Engineering GIS Database
by Cheryl Katnick, Manager Permits and Rights of Way

In preparation for the marine installation, existing and new survey and seabed data were entered into a
Geographic Information System (GIS) to assist in the development of a secure cable route, optimal node
locations and properly engineered cable. As the cable route developed, it was added to the GIS, along
with details of cable armouring, installation methods, and the locations of repeaters, branching units and
nodes. In many regions along the proposed route there was insufficient data to allow planning, therefore
then co-chief scientists Brian Bornhold and Kim Juniper undertook weeks of survey work over the past
few years to assess seafloor conditions. Most recently this included the August 2007 cruise aboard the
research vessel Thomson G. Thompson with the collaboration of scientists from the University of
Washington (see Cruise Report page 6). Large amounts of data have also been provided by scientists
involved in designing the NEPTUNE Canada experiments.
There are now hundreds
of data sets comprising
hundreds of gigabits of
data in the NEPTUNE
Canada GIS. The results
are now being tested
during cable installation
on a daily basis. The GIS
database was also
provided to the UVic
representatives on board
the Ile de Sein. It gives
the team access to all of
the survey data available
to the engineering teams
during the shipboard
route engineering
processes.
With installation of the
main ring 75% complete
the focus for the GIS
database will shift to
collecting and making
accessible the backbone
Sample GIS Workspace Showing Survey Data (Gas Charged Sediments)
cable as-built data. It
on Multibeam Bathymetry
will also be used to support extension cable and instrument installation. This will require greater attention to higher resolution
data sets, as well as the inclusion of more of the data sets developed by scientists for each specific site
of scientific interest. We expect to try out and compare several techniques for obtaining high-resolution
object identification (better than 2 meter boulder, 4 meter hole!) in 2500 metres of water.
As we move from installation to operations, we expect GIS use to shift again to become an engineering
maintenance tool for the facility, to assist in planning marine maintenance programs and the installation
of new instruments.
Access to the NEPTUNE Canada GIS database could benefit scientific users as an analytic tool to allow
them to characterize the environment in which their instruments are placed. Snapshots of GIS layers will
be used to guide users through a Google Map type interface. However, it is unclear whether scientists
would want access to the full GIS dataset, either using their own GIS software or in some other way.
Since the GIS database will exist in any event, it may be possible to make it accessible to users. If you
are interested in using the NEPTUNE Canada GIS for your research, please make a point of indicating so
on the online web questionnaire available at www.neptunecanada.ca in early October.
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Cruise Report

by Brian Bornhold, Project Scientist
Kim Juniper, Cheryl Katnick and Brian Bornhold of NEPTUNE Canada participated in a ROPOS submersible
cruise of the research vessel Thomas G. Thompson between August 1 and 12, 2007. The co-chief
scientists were Drs. Deborah Kelley and William Wilcock of the University of Washington.
Cheryl Katnick coordinated the NEPTUNE Canada survey objectives on the cruise which were to obtain
data:
♦

Up the continental slope through to the ODP 889 node site.

♦

Along the spur from the branching unit near Barkley Canyon (BC) to the new BC node location,
and then north along an extension cable route to the new profiler winch site.

♦

Along extension cable routes into the Endeavour Ridge experiment sites from the node on the
east flank of the ridge.

In addition to visual surveys with ROPOS and occasional probing of sediments, Cheryl was able to
persuade Kongsberg Mesotech of Port Coquitlam to lend the project a 675 kHz rotary sonar system. The
sonar provided a wider field view (50m radius) of seafloor relief along the submersible track. Finally, the
cruise also provided the opportunity for the ROPOS team to thoroughly test their new cable laying system
(ROCLS), which was designed to install extension cables up to several kilometers in length.

ROPOS recovering broadband seismometer
from Endeavour

1-meter long squid were frequently seen on the
upper portion of ODP 889 transect

Overall, the cruise exceeded all expectations thanks to the superb cooperation from all of the onboard
scientists and the ROPOS team, the excellent weather and the flawless operation of the submersible and
support vessel. The 40 kilometer transect up the continental slope to ODP 889 was completed in a single
36-hour dive. Surveys of the Mothra and Main Endeavour vent fields occupied several dives and provided
opportunities for close examination of planned instrument locations, as well surveying potential routes for
extension cables.
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Remotely Operated Cable Laying System (ROCLS)
by, Keith Shepherd, General Manager, CSSF

The Canadian Scientific Submersible Facility (CSSF) owns and operates the ROPOS ROV. In addition, the
CSSF was funded by NEPTUNE Canada to design, build and sea trial a Remotely Operated Cable Laying
System (ROCLS) that allows the ROV to deploy ocean floor observatory cables. The ROCLS is an ROV
mountable tooling package and storage drum designed and built by CSSF to assist in the infrastructure
installation of NEPTUNE Canada’s subsea observatory. ROCLS allows instruments to be installed up to
8km from main junction boxes, giving scientists and wet plant managers greater flexibility in the location
of equipment deployments. Sea trials of this new system were conducted in August 2007 during the
Thompson cruise described above.
The object of the sea trials was to test ROCLS’s ability to lay cable and connector systems on the
seafloor in a controlled manner and to find any and all weaknesses in the system’s design or deployment
methods. The reliability and functionality of the electrical, hydraulic and mechanical systems were all
tested subsea.
The ROCLS sea trials were successful, proving the system reliability and capabilities. Problems found
were minimal and mostly concerned lighting and camera configurations. These were changed to better
view the cable touchdown and latching process. The overall capability of the system was proven and will
allow the cable to be connected to the Node (or instrument), laid, connected to the instrument (or
Node), and the drum frame recovered, all during a single dive. As planned, during lay operations the
as-laid cable route was easily deflected with the vehicle alone and obstacles were easily identified and
avoided.
This new cable laying capability, combined with the ROPOS ability so carry large and heavy instruments
to and from the seafloor, proves ROPOS’ ability as an efficient and versatile observatory installation and
servicing system.

Remotely Operated Cable Laying System (ROCLS) that
allows ROPOS to deploy ocean floor observatory cables.
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DMAS Update

by Benoît Pirenne, Associate Director, Information Technology

The past few weeks have been very busy in the DMAS area. The most significant event was the roll out
in production of the new DMAS
architecture. This was done on the
VENUS Saanich array during a
recent maintenance cruise
(Sept 11 – 15). During this shut
down of the system DMAS had a
window of a couple of days to
install and verify everything. I am
happy to report that besides the
usual initial hiccups, everything
has been working fine.
DMAS now consists of a single Java
code package deployed at two
different locations with different
functionality enabled. The two
locations are the VENUS Saanich
shore station and the UVic data
centre. The two instances of the
The DMAS Data Acquisition Framework Architecture just deployed on the
VENUS observatory Saanich line.
code intercommunicate using a
messaging system that spans the
two sites using the observatory's virtual private network.
The VENUS Saanich shore station instance performs the following basic tasks:
♦ communication with the instruments (open communication channel, send commands)
♦ data acquisition (get measurements)
♦ data parsing (identify individual elements in the instrument output)
♦ data calibration (re-calculate sensor data based on a calibration formula or on data from other
sensors)
♦ data derivation (create virtual sensors e.g., sound velocity, by calculating its value from local
pressure, temperature and salinity)
The UVic data centre side of the code is mostly focussing on archiving the data and on making it
available to users. Data archival distinguishes between scalar sensors and complex sensors by storing
the former as individual samples in a database, complete with time stamp whereas the latter (acoustic
profiles, images, video, hydrophone streams) are stored in files. It is worth noting that we also store
instrument raw data output so one can go back to the original data in case of problems. The users
services (web search screens, Web Services to access data) have not really changed much recently as
the focus was on the data acquisition framework just released.
DMAS now has another year to test the entire infrastructure with live data from two VENUS lines before
the deployment of NEPTUNE Canada in Port Alberni. The VENUS Strait of Georgia instrument deployment
scheduled in October represents another opportunity to gauge the scalability of the entire system. This
installation will add a shore station and two new nodes with instruments to the current complement.
Watch http://dmas.uvic.ca/ as new features are being deployed and functionality added.
To help us operate the new infrastructure and its broadening scope, three new people have joined the
systems administration and operations team: Jason Rush is helping with NEPTUNE Canada desktop
support; Nic Scott is a Unix specialist who will help us set up robust, fault tolerant system configurations; and, Eric Kolb who is in charge of the observatories operation will monitor and control power,
network and data flow as well as setting up logging and automatic alert notifications. More recently, two
UVic computer science co-op students, Anna Cox and Ryan Graves joined the team to work with the
development team on user-driven data visualization tools.
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Ocean Networks Canada
By Martin Taylor, President & CEO

Ocean Networks Canada (ONC), a not-for-profit society, has been created by UVic to oversee the
governance and management of the UVic-led NEPTUNE Canada and VENUS ocean observatories. Martin
Taylor, for the past nine years, UVic's Vice-President Research, is ONC's founding President and CEO, and
Louise Carlow has been appointed as his executive assistant.
The primary mandate of ONC is to secure sustained operating funding for the observatories and to promote
and support the applications of the research for the benefit of Canada in the areas of public policy,
commercial development, and public outreach. The ONC Board is chaired by Robert Giroux, past President of
the Association of Universities and Colleges in Canada, and is composed of 15 members who are highly
respected leaders drawn from the academic, government and private sectors. The Board held its inaugural
meeting on August 27th, 2007.
ONC is now working with the NEPTUNE Canada team in preparing applications for the operating funding
required to sustain the operations of the observatory scheduled to begin in late 2008. ONC staff can be
reached through e-mail (onet@uvic.ca) and phone (250 721 7231). The web-site
(www.oceannetworkscanada.ca) is under construction.

NEPTUNE Canada Web site
We are currently designing the new NEPTUNE Canada website —
your doorway to NEPTUNE’s underwater world!
We need your feedback in this process, so please visit
www.neptunecanada.ca
in early October and follow the link to fill out our on-line web questionnaire.

NEPTUNE Canada — Conference Attendance
Oceans 07
October 1—4, 2007
Vancouver Convention Centre
Exhibitor’s Booth #314B

PICES Sixteenth Annual Meeting
“The Changing North Pacific”
October 29—November 2, 2007
Victoria Conference Centre

NEPTUNE Canada
University of Victoria
PO Box 1700 STN CSC
Victoria, BC Canada V8W 2Y2

Phone: (250) 472-5400
Fax: (250) 472-5370
E-mail: neptune@uvic.ca
www.neptunecanada.ca
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