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Project Overview
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archive via fibre-optic cables laid from three landfall sites.
These cables will deliver power for instruments, lights, and
robots, receive commands for project scientists, and deliver
information back on the health of our oceans. The VENUS
project will install observatories in Saanich Inlet, across the
southern Strait of Georgia, and across Juan de Fuca Strait
(Figure 1).

VENUS Advisory Group
The VENUS project has established an Advisory Group to
meet regularly to oversee and review the activities of the
project. Current group members represent a broad range of
relevant sectors and institutions including Department of
National Defence, National Resources Canada, Department
of Fisheries and Oceans, and the Innovation and Science
Council of British Columbia.

The Ocean Sciences Board
The University of Victoria has underscored its commitment
to ocean-related studies by establishing a board of external
members to advise on issues related to large projects and
opportunities that affect the university. Under the able
direction of Chair, Geoff Holland, the Board draws
members from all sectors. The Board’s interim Executive
Director is Tim Walzak – also housed at the new
Technology Enterprise Facility (Figure 2).

Keeping Current
VENUS Seeks Partnership (RFQu)

The Victoria Experimental Network Under the Sea
(VENUS) is an ambitious project to conduct coastal
oceanography in a new, innovative and interactive way.
VENUS will be a network of instruments dedicated to
observing oceanographic processes in our marine
environment. Measurements, images, and sound will be
delivered to scientists, managers, the public, and a data

In November, 2003, the University of Victoria issued a
Request for Proposals (RFP) for the design, fabrication,
and installation of the Saanich Inlet component of the
VENUS array. However, due to the nature of the
procurement process and the requirements placed on the
respondents, no affordable proposal was received. The
VENUS team was encouraged by the technical solutions
presented. Despite the significant effort made in
responding to the RFP, it became clear that a more novel
solution for fully meeting the project objectives would be
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required. To this end, the University released (February
13, 2004) a Request for Qualifications (RFQu-004) for an
industrial partner to assist in the design, fabrication, and
testing of all three array components (Saanich Inlet, Strait
of Georgia, and Juan de Fuca), including shore stations and
a Network Operating Centre. At the request of some of the
respondents, the deadline for the RFQu has been extended
until March 12, 2004.
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workshop proceedings compiled over the last few years.
This culminated in the ORION Workshop. A draft of the
Science Plan should be available for review by mid 2004.
This is to be followed by an “Implementation Plan” by mid
2005, outlining a community supported allocation of
resources for the first phase of the Ocean Observatories
Initiative (OOI) funding ($200M USD), which is
anticipated for fiscal year 2006.

Ocean Sciences 2004
Technology Enterprise Facility
In January 2004, both VENUS and NEPTUNE moved into
new digs. Below is a photo of the new Technology
Enterprise Facility where our two projects have offices. The
TEF building is located at 2300 McKenzie Ave., and has
metered parking on the west side, accessible from around
the back of the building (Figure 2).

Presentations and posters for both VENUS and NEPTUNE
Canada were presented at the Ocean Sciences meeting in
Portland OR, from January 26-30, 2004. A special session
dedicated to the Ocean Observatories Initiative (OOI)
included presentations on existing systems, sensor arrays,
public out-reach, data management, system engineering,
and future opportunities. Town-hall meetings held during
the week included a discussion on the US Data
Management and Archive Committee (DMAC), which has
been tasked with integrating and archiving ocean
observatory data, and a presentation by NSF and ORION
members outlining the OOI objectives for the next year.

Saanich Inlet Issues
The ROPOS survey of the node location last fall (Oct. 20
and 21, 2003) revealed rich benthic ecosystems (Figure 3).
This site is approximately near the 100 m isobath, where a
rocky out-cropping from the sandy shale provides
protection for sea sponges, sea stars, and various fish and
shrimp communities, as well as an anchor point for seaanenomies.

ORION Workshop
Between January 4-8, 2004, a group of VENUS and
NEPTUNE representatives participated in the NSF/NSERC
sponsored workshop on Ocean Research Interactive
Observatory Networks (ORION) in San Juan, Puerto Rico.
The objectives of the workshop were to finalize the broad
community based research interests and needs that could
be fulfilled by global, regional, and coastal observatories.
The 300 participants were divided into workgroups and
tasked with compiling specific information on how ocean
observatories would provide new opportunities, advance
our understanding of the ocean, and enhance both ocean
research and education over the next few decades.
Ken Brink, of the Woods Hole Oceanographic Institution,
will head the ORION office in Washington DC
(www.orionprogram.org). He outlined his mandate to
develop a comprehensive “Science Plan” for ocean
observatories based on the numerous reports and

Our original project schedule had hoped to have the
Saanich Inlet array in the water by early 2004. However,
due to delays in releasing first an RFP for build and install
and subsequently an RFQ for an industrial partner, the
latest schedule would suggest a deployment of Saanich
2
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Inlet in the early fall, 2004. The cloud may have a silver
lining, however, as we will now most certainly have similar
infrastructure designs and components in Saanich Inlet,
the Strait of Georgia, and Juan de Fuca Strait.

Zooplankton behaviour from acoustic
profiles
Zooplankton acoustic profilers will be included in several of
the VENUS instrument packages and will allow
zooplankton monitoring over different time scales (from
on-line zooplankton tracking in intervals of less than
minutes, to years). Concurrent measurements of biological,
chemical, and physical conditions will allow comprehensive
understanding of zooplankton in the marine ecosystem.
The usage of acoustic devices as a tool in biological
oceanography has been developed over the past decades.
Acoustic techniques allow non-invasive sampling of the
plankton with high temporal and spatial resolution, with
potentially large data rates. As such, acoustic methods are
likely to be central components of cabled observatories.
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The fundamental measurement used in most acoustic
studies is volume backscattering (or echo integration) - the
integration of the energy from all individuals in a given
insonified volume. This approach has been applied by ASL
Environmental Sciences Inc.
in Sidney, BC, in the
development of the Zooplankton Acoustic Profiler (ZAP).
Two ZAP instruments, operating at different acoustic
frequencies (50 kHz and 200 kHz), were deployed by Dr.
Jim Gower on the IOS buoy at Patricia Bay, Saanich Inlet,
during the years of 1999-2002.
Preliminary analysis of this data by Ruth Yahel has
identified numerous features of interest. The data suggests
that acoustic signals returned from near the bottom differ
from those at mid-water column with respect to both the
stability of the signal and its daily variation, indicating the
occurrence of different biological processes within these
two environments (Figure 3).
Diel vertical migration (DVM), one of the most
conspicuous features of zooplankton behaviour, was
strongly revealed by the data from Saanich Inlet.
Emergence of zooplankton into the water and their return
towards the bottom was found to be perfectly timed with
sunset and sunrise, (Figure 1.), as most dominant DVM
pattern is a nocturnal ascent into the photic zone avoiding
visual predation and a pre-dawn return. Interestingly,
small animals that were detected by the 200 kHz ZAP had
different daily behaviour than larger acoustic targets
(supposedly small fish) as revealed by 50 kHz ZAP.
Analysis of this data, and subsequent observatory data will
be on-going.
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Workshop News: Science in Juan de Fuca
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Figure 3. Acoustic observations made by 50 kHz and 200 kHz
Zooplankton Acoustic Profilers (ZAP). The ZAP transducers were
positioned on the IOS buoy at Patricia bay, Saanich Inlet, BC.
Presented measurements were taken during June 20-27, 2000. 10
minute averages are shown.

Over the past year, informal and formal workshops have
been held to discuss VENUS science in Saanich Inlet and
for the Strait of Georgia. It is now time to re-visit and
formulate our achievable scientific objectives within Juan
de Fuca Strait. We are planning to hold a one day
workshop dedicated to identifying regional scientific
interests, and formalizing the scientific goals and objectives
for Juan de Fuca Strait in mid May, 2004. A venue might
be Peninsula College in Port Angeles. All individuals with
interests in Juan de Fuca Strait that might be addressed or
supported by the VENUS observatory are encouraged to
attend. To get on the workshop emailing list, please visit
the VENUS web site Working Group pages and submit an
email to rdewey@uvic.ca requesting participation in the
Juan de Fuca Working Group.
The Applied Physics Laboratory of the University of
Washington is preparing a proposal for submittal to the US
National Science Foundation to initiate U.S. participation
in VENUS and extend the Juan de Fuca array across the
entire width of the Strait. To this end, the workshop will
also identify the objectives of our US scientific colleagues
3
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and affirm the broad community support for marine
science achievable by the VENUS observatory in Juan de
Fuca Strait.

Ocean Observatory Updates

Coop Student Projects

NEPTUNE Canada has hired Peter Phibbs to be the
Associate Director, Engineering and Operations. Peter has
been involved with both NEPTUNE and VENUS for over a
year as a consultant. He comes to us from 360 Networks in
Vancouver. Elizabeth Redpath was hired as the Project
Executive Assistant and Christine McLaren as the Project
Secretary. Peter, Elizabeth, and Christine are all located in
the new Neptune offices in the TEF building (Figure 2).

The VENUS Project has hired three Co-Op students over
the last few months to work on numerous aspects of the
project. Zhenhua (Taylor) Wei of Computing Science was
hired to initiate back-ground work for the Data
Management and Archive System. Taylor reviewed some
existing data bases and archives for existing observing
systems and developed some preliminary Java code to log
access and retrieval from the VENUS archive once it is
implemented.
Brian King has worked with Phil Hill of NRCan to review
the geology of the Strait of Georgia, in an attempt to
identify the variety of bottom structures and types that the
VENUS cable routing and laying effort might encounter.
Roxanne Paul, an Interdisciplinary Co-Op student in
Geography and Environmental Studies is presently
assisting with user groups and resource interests in the
Strait of Georgia and Saanich Inlet (see below).

Marine Environmental Interests

NEPTUNE

NEPTUNE is searching and interviewing candidates for the
positions of Chief Scientist and DMAS Manager.

VENUS Team:
Verena Tunnicliffe, Project Director (250) 721-7135
Adrian Round, Project Manager (250) 472-5364
Richard Dewey, Science Coordinator (250) 472-5365
Deborah Smith, Executive Assistant (250) 472-5366
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VENUS has hired a University of Victoria Co-op student
(Roxanne Paul) for the January-May work term to assist
with compiling information on environmental interests
near the VENUS observatory arrays. The VENUS project
recognizes that the installation of a fibre optic cable and
sensor packages along the ocean bottom may raise some
concerns among marine resource user groups and
conservation organizations. Our objective is to entrain all
parties with a vested interest in the local marine
environment, including fishing and conservation groups, in
an open dialogue on the benefits that might be realized by
cable observatories in Saanich Inlet, Strait of Georgia and
Juan de Fuca Strait. Through cooperative dialogue, we will
be presenting the scientific objectives of the project, and
seeking input and solutions from the numerous interest
groups as to how we may best proceed with the project
objectives. Additionally, Roxanne will compile a
comprehensive database on the varied ecosystems and
marine resources in the regions where VENUS plans to
install observatory arrays. If you have concerns, or would
like to be added to our contact list, please send information
to Deborah Smith (dasmith@uvic.ca), the VENUS
Executive Assistant.
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