Fall 2012

The Ocean Online, Real time, Any time

Infrastructure Update.
(Paul Macoun, VENUS Engineer)

Who could ask for a better 12 years?? I am leaving VENUS
with such a wealth of memories, experiences, new knowledge
and cakes consumed. It has been an incredible privilege to
work with the talented group of people – both the Team and
the Users – that took a sketch on a blackboard to a complex
network of instrumentation, cabling, connectors, computers,
programming and data products: VENUS. Innovation,
trouble-shooting and crisis management, both on land and at
sea, were tools well-honed by the truly amazing staff (we
earned the cakes). I loved being part of solutions as ideas
coalesced from all directions in a team who always rose to the
occasion; I’ll miss the laughter. But there are lots of new challenges out there as I am anxious to continue my work in
ocean discoveries and marine communities in several parts of
the world. I hope to bring new challenges back to VENUS as
a committed User. I’ll have a unique perspective as I know
well what happens behind the scenes at Ocean Networks Canada to make it all work. I wish ONC smooth sailing as it
cruises into a new era. And take care of the squat lobsters
that come up on the platforms!
Verena Tunnicliffe, VENUS Director, 2001 - 2012

In October, the VENUS engineering team recovered the 5 km cable from the Fraser River delta site of the VENUS network. The cable required inspection and maintenance following the
summer event at this site that caused the Delta
Dynamics Laboratory to move some 160m from
its original location. Once inspected, the team
determined that the repair to the cable was
straight forward and could be carried out in
house. VENUS has now moved forward on developing a small Node platform for the Delta,
which will be situated further down the slope and
out of harm’s way. This mini-Node will be the
new terminus of the extension cable from the
East Node, and the DDL will now be linked to
the mini-Node via a 1 km copper cable using
Extenders at each end to enable the Ethernet
link. A new, more stable platform is under design
for supporting instruments at this site. We anticipate that all this equipment will be installed in
April 2013 during a maintenance cruise on CCGS
Tully.
The buoy profiler system (BPS) planned for
Saanich Inlet is beginning to take shape. The
CEPEX buoy from the Institute of Ocean
Sciences (IOS) has undergone a major refit at
Ramsay Machine works in order to meet the
functional requirements of the winching system.
The MacArtney winch system and Oceanworks
instrument interfaces are now all in hand and undergoing testing. In December these systems will
(Continued on page 3)
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Bottom Boundary Layer Studies Update
(Dr. Alex Hay, Dalhousie; Dr. Richard Dewey, VENUS)

Between the ocean sediments and the overlying water column is the inter-connecting region
we refer to as the bottom boundary layer
(BBL). Top-down and bottom-up exchanges are
important to both the interior ocean and the bottom habitat. These exchanges include fluxes of
material (e.g. settling organic mater), dissolved
compounds (e.g. oxygen), and physical properties such as momentum. Our sediment traps
have recorded some of the settling material, both
in Saanich Inlet and the Strait of Georgia. Camera based studies have identified the role of fish
in sediment re-suspension events that can accelerate the remineralization of nutrients.
In August (2012) we deployed two specialized sensor packages in Saanich Inlet designed to
study BBL processes. Prof. Clare Reimers of Oregon State University has purchased a Rockland
Scientific assembled suite of sensors to quantify
the near bed flux of dissolved oxygen. The system includes a Nortek Vector ADV and a high
resolution AMD oxygen probe to quantify the
turbulent (eddy) flux of dissolved oxygen towards the sediments, where microbes consume
oxygen as they degrade organic matter.

Instrument package “MicroSquid”
deployed in Saanich Inlet. Aug 2012.

Data from the 600 kHz ADCP on the BBL platform (image below)
in Saanich Inlet. Shown are the East/West (U), North/South (V),
and Vertical (W) velocity (top three panels), and the average
back-scatter intensity in relative dB (bottom panel).

Although originally intended
for deployment
at our Strait of
Georgia Central
site to capture
the late summer
deep water renewal events, a
second BBL system is presently
logging
data
BBL platform on its way to the seafloor.
from Saanich Inlet. Led by Alex Hay of Dalhousie, this package has no less than
4 Dopplers, a CTD, and a Sequoia LISST particle analyzer.
Shown is a 24 hour segment of the upward facing Teledyne
RDI Acoustic Doppler a Current Profiler (ADCP), showing
(top to bottom) U (east/west), V (north/south), W (up/down)
velocity contours, and the beam averaged back-scatter intensity.
Although the currents in Saanich are very weak, we are learning
how to optimize the configuration of this complex suite of instruments to give us an unprecedented look at bottom
boundary layer dynamics.
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Connecting with the Science Community
(Ken Denman, VENUS Chief Scientist)

A Canadian Healthy Oceans research network
(CHONe) meeting was held in Ottawa in late October to
present research results that pertain to creating sound research in support of conservation initiatives in conjunction
with the network's strategic partner, Fisheries and Oceans.
Jackson Chu, University of Victoria PhD student, presented
his work on the response of the seafloor community to hypoxia in Saanich using data collected over five years through
VENUS.

In early November, Richard Dewey and Ken
Denman attended a workshop in Bellingham
Washington on Marine Survival of Salmon and
Steelhead in the Salish Sea, sponsored by the
Canadian Pacific Salmon Foundation and the Long
Live the Kings foundation in Washington State.
The purpose of the workshop was to design a joint
study of juvenile salmon survival in the Salish Sea.
Richard presented a plenary talk on the physical
oceanography of the Salish Sea titled 'How connected are the Strait of Georgia and Puget Sound
anyway'. Ken gave two short presentations on
'Ocean acidification in the context of the Salish
Sea' and 'The VENUS network - Observations
past, present, and future'.

In September Ken Denman participated in the Third
Symposium on a HighCO2 Ocean, held in Monterey
California. He presented a talk titled 'Ocean Acidification
and Changing Structures of Ocean Ecosystems'. In a plenary talk titled 'The economic impacts of ocean acidification',
economist Luke Brander estimated that the lost value of
coral reefs up world wide will add close to 10% ($1.1 Trillion for the ‘A2 business as usual’ scenario) to the costs of
climate change by 2100. To learn more about the meeting ,
visit HighCO2 Ocean.

Verena Tunnicliffe attended the October review of the Strait of Georgia Ecosystem
Research Initiative working paper; this assessment was conducted as part of a Canadian Science
Advisory Secretariat (CSAS) review of scientific
issues for the Department of Fisheries and
Oceans. The VENUS perspective is to understand
where our observing capability may serve ecosystem monitoring needs in the Strait.

(Continued from page 1)

be temporarily mounted to the OTTB buoy in Pat Bay to allow for more in-depth testing to take place and for the
development of the DMAS interface which will ultimately control scheduled profiles of the instrument suite from
surface to a depth of 200 m. The permanent installation of the refitted buoy is scheduled to happen in March of
2013 and, after a brief commissioning period, the buoy profiler system will begin operational service.
The Strait of Georgia array is still out of service. Since August a request for a Coasting Trade License has been
under review with the Canada Transport Agency. The CTA continues to consider whether a Canadian supplier can
provide the repair service we need.
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Averaging Underwater Noise Levels for Environmental Assessment of Shipping.
(John Dorocicz, VENUS; Tom Dakin, ONC Center for Enterprise and Engagement)

Currently there is a lack of consensus in the science community over how to average local shipping noise levels to
assess the impact of such noise on marine life. Using data collected between December 2011 and April. 2012 from an
“Ocean Sonics” low frequency hydrophone that was deployed at the VENUS Strait of Georgia East site (175m
depth), a group of researchers assessed various methods for averaging local shipping noise levels and presented it in
the Journal of Acoustical Society of America Express Letters. The conclusion from this assessment is that mean
sound pressure levels averaged in linear space are most relevant for determining the cumulative impact on marine life.
Fig. 1 Power spectral densities over the range 10 –1600 Hz using 5-min averages.

(a) Complete dataset: 14 December 2011 to
30 April 2012.
(b) Exceptional ship signature: 23–24 February 2012. Note the difference in dynamic
range between (a) and (b).

Fig. 2 Graphical comparison of several methods assessing underwater noise levels caused by shipping.

(a) Comparison on a time scale. The

peak in the Linear mean method
showed the susceptibility of this particular method to an anomalous loud event
(e.g.: a stationary vessel near the hydrophone)
(b) Comparison on an averaging time
scale revealed that the Linear mean
method is not affected by changes in
averaging time.
Reference:

Merchant N.D., Blondel P., Dakin D.T., Dorocicz J. 2012. Averaging underwater noise levels for environmental
assessment of shipping. The Journal of the Acoustical Society of America Express Letters, 132(4), pp. EL343-EL349.
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