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Project Overview
VENUS is a research facility that is supporting coastal
oceanography and providing data for long term studies in
British Columbia waters. The VENUS network of
instruments is dedicated to observing oceanographic
processes in our marine environment. The VENUS Data
Archive will support data mining and communication
among users. Measurements, images, and sound are being
delivered to scientists, managers, the public, and a data
archive via seafloor fibre-optic cables laid from two
separate landfall sites. These cables will deliver power for
instruments, lights, and robots, transmit commands from
project scientists, as well as deliver information back on
the state of our oceans.
The VENUS Project includes two interactive laboratories,
one currently installed and operational in Saanich Inlet and
a second in the Strait of Georgia to be installed later in
2007.

Keeping Current
VENUS Team Celebrates 1st Anniversary
by Deb Smith
The VENUS team and the University of Victoria are
celebrating the first anniversary of one of the world’s most
advanced cabled seafloor observatories. One year ago on
Feb. 8, 2006 at 4:45 a.m., the VENUS instrument platform
was plugged into the central node and power was brought
up. Data flow verification signaled the official launch of
the Victoria Experimental Network Under the Sea
observatory in Saanich Inlet; VENUS was at last a reality.
February 3, 2007 night time redeployment of the VENUS Instrument
Platform took place during one of the VENUS biannual maintenance
cruises. The 75kHz ADCP, destined eventually for NEPTUNE Canada,
was mounted to the side of the platform by Steve Mihaly from the
Institute of Ocean Sciences.
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The VENUS Saanich Inlet array sits at a depth of 100
metres, three kilometres from the dock at the Institute of
Ocean Sciences. It is host to a hydrophone array, an
Olympus digital still camera, and a variety of ocean
instruments that measure conditions such as: oxygen,
temperature, salinity, pressure, acoustics and turbidity.
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the Strait of Georgia, extending from the Iona Island
Wastewater Treatment Plant outfall near Vancouver, later
this year.

It has been a busy year for the team. In June, VENUS
splashed onto the Internet with its ocean portal, launching
access to a continuous ocean data archive that is to last 20
years. “It feels like we have a direct personal link with the
seafloor in Saanich Inlet from our computers,” says Project
Director Verena Tunnicliffe. “Every day, we check in to
find new surprises and mysteries. Sometimes, I want to
drop everything to look at new data and pictures.”
“It’s been a challenging but rewarding journey as we’ve
taken the VENUS vision and translated it into an operating
coastal observatory,” says Project Manager Adrian Round.
“While it was very satisfying to see the array deployed, a
high point was seeing how excited users were about the
system and what it will do for their research.” Simon
Fraser University criminologist Gail Anderson is one of
the first scientists funded outside of the original project to
do research using VENUS. Her forensics research using
pig carcasses reminds us that there are few boundaries to
ocean research possibilities.

Dungeness crab and shrimp taken with VENUS Saanich Inlet camera.

Making VENUS a reality required a special group of
talented and committed people who work exceptionally
well together as a team. “VENUS appears to be about
technology, discovery and new challenges, but like almost
everything in life, the project is really about people. The
seed of an idea that was planted seven years ago has
struggled and then flourished under the care of a great
group. None of us can quite believe how well it’s
functioning, and how great the potential is that still can be
realized.” (quote by Verena Tunnicliffe)

This first year has taught us much about the versatility and
complexity of our project. Some challenges have included:
bringing the hydrophone array back to the dock and having
it repaired and redeployed within a few days, the whole
system going down during component failures, and having
the camera out of commission for a few months to repair
the pan and tilt. VENUS is now in both a maintenance and
installation mode as we get ready to deploy two more
nodes. The second VENUS observatory will be installed in
_____________________________________________________________________________________________________

Detecting the Annual Pattern of Basin Flushing in Saanich Inlet at the VENUS Site
by Frank Whitney, Emeritus with DFO
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Figure 1. Water properties from a central inlet station (near Bamberton) in Saanich Inlet, B.C. The dashed horizontal
line denotes the depth of the Venus site.
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Tidal exchange occurs throughout the year at lesser depths.
The details of these inflows has not previously been
recorded. However, the VENUS site is conveniently
situated some 25 m below the sill depth. During winter and
into spring, waters at this site are seen to cool and freshen.
Throughout spring and summer, the density of site waters
increases from <23.8 in May to >24.0 in September as
waters warm and become more saline. The source of the
denser waters flowing over the sill is the tidally mixed
Satellite Channel. A series of steps are evident in Fig. 2,
suggesting a sequence of inflow events occurring on neap
tides starting in May and ending in September. It appears
these inflows occur every second neap cycle, except there
appears to be no step in June. Oxygen levels strongly
increase during each inflow event at the VENUS site, then
declines as biota consume it over time. The May inflow
increased oxygen from 0.5 to 3 ml/l, a huge change in one
of the very important habitat delimiters for marine
animals. Hypoxia is a term used to describe oxygen stress
on organisms, and is broadly considered to be 1.4 ml O2/l.
Below this level, many marine creatures, especially those
that are more metabolically active, will avoid these waters.
The interior waters of subarctic Pacific Ocean are not
being ventilated as strongly as they were decades ago as a
result of global warming. Throughout this region, oxygen
is declining at about 1% per year at depths of 150 to 400m.
Little is known about how this will affect the habitat of

Saanich Inlet is an atypical fjord in that its circulation is
forced more by fresh water sources external to the inlet
than by river discharge at its head. As a result, estuarine
circulation and mixing within the water column are weak.
The 70 m deep sill isolates basin waters (225 m maximum
depth) of the inlet, resulting in anoxia for much of the year
below about 150 m. Density inflows re-oxygenate deep
waters most years, these events being caused by upwelling
on the west coast of Vancouver Island which provides
dense waters to the continental shelf. These waters flow
inland through Juan de Fuca Strait in July and August, but
are inhibited from entering Saanich Inlet by tidally mixed
passes (especially Satellite Channel). During the weakest
tides of the summer in late August and September, the
densest waters of the year reach the sill of Saanich Inlet.
Over several tidal cycles, interrupted flow into the basin
occurs on flood tides. Past estimates suggest that half of
the water below 150 m is typically exchanged during these
inflow events. Three profiles collected by Marie Robert
and the Line P crew (Fisheries and Oceans Canada) in
Saanich Inlet during the past year show how basin waters
changed between winter and summer (Fig. 1). Notice that
deep waters are slightly warmer and more saline in
September (sigma-t of 24.18), also that these waters have
injected a small amount of oxygen into the basin. Anoxic
basin waters are pushed towards the surface during such
density inflows. Following basin flushing at a depth of 95
m, waters are warmer, more saline and strongly hypoxic.

?

Figure 2. Data from the Venus site (March 2006 to January 2007) showing the low T and S of waters
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especially the groundfishes and other benthic fauna all
along the west coast of North America. The VENUS sites
in Saanich Inlet and Strait of Georgia will provide
wonderful opportunities to observe how near bottom
communities change as oxygen levels fluctuate throughout
the year and over many years. Understanding how oxygen
is transported to the VENUS site should assist with the
design of any experimental work of this nature.

into the archive and the tools for sorting through and
selecting this data are coming soon to the website.

___________________________________________
Hydrophone Array Redesign
by Paul Macoun
In November 2006, the hydrophone array was recovered
from the seabed in Saanich Inlet for maintenance. As it
surfaced off the back deck of Canadian Coast Guard
(CCG) vessel Vector, it became clear that the existing
design was too immense for deployment off CCG vessels
in the potentially more volatile Strait of Georgia. As the
array was scheduled to be dockside for the coming months,
the IOS Acoustics Group took the opportunity to modify
the design to both improve the realizable distance between
hydrophones, and to make it more compact and easy to
handle off the back deck of a ship.

The redesigned VENUS hydrophone array includes three tripods and a
central hub. They are shown here waiting to be craned from the IOS
dock onto the CCGS Tully during the January 31- February 6, 2007
maintenance cruise.

Where the original design had hydrophones mounted on
fixed arms at a distance of 4 m from the central structure,
the new design incorporates the mounting of the
hydrophones on three removable tripods. Each tripod
hydrophone has 15 m of cable linking it to the central
pressure case. These tripods are seated into cradles fixed to
the central structure and secured with stretch cords that the
Remotely Operated Vehicle (ROV) can remove once the
platform is safely on the bottom.
On January 31st 2007, the newly designed hydrophone
array was easily lifted off the deck, and deployed back to
the original location at a 100 m depth in Saanich Inlet. The
ROV ROPOS was then launched, quickly locating the
hydrophone array on the seafloor. The main cable linking
the hydrophone array to VENUS was drawn out and
plugged in to the node. Once telemetry to the hydrophones
was confirmed, ROPOS proceeded to remove each tripod
from its cradle. In turn, the tripods were transported 15 m
away from the central structure and appropriately placed
roughly 120 degrees apart. Once ROPOS was back on
board, the ship conducted a position specific calibration
run with the use of the ROPOS navigation transponder as a
source. Data from the hydrophone array is now streaming
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The VENUS hydrophone array is craned off of the Tully and ready for
deployment into Saanich Inlet.
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