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VENUS ON THE ROAD 
 
VENUS made an appearance in Toronto in October as Verena 
Tunnicliffe (VENUS Project Director) delivered a public address 
sponsored by the Royal Canadian Institute.  Verena reported: “It 
was a delight to see the level of engagement of a large audience in 
BC’s coastal ocean through the eyes of VENUS.”  
 
Subsequently, Verena made a presentation on VENUS and the 
Biomarine conference in Marseilles – a European symposium de-
signed to spark inter-sector interactions.  Then, onto the Riviera, 
where the oceanographic institute at Villefranche-sur-mer hosted a 
technical presentation including research results. 

 
RESEARCH AT HOME AND ABROAD 

 
Verena Tunnicliffe (VENUS Project Director)  

VENUS tips its hat to the intrepid Israeli team who used ROPOS 
to sample in Saanich combined with data from several VENUS 
instruments to unravel a benthic mystery:  who is stirring up all the 
mud at our node site?  Here is the abstract from their paper that 
has just hit the stands: 
  
Yahel, G., R. Yahel, T. Katz, B. Lazar, B. Herut, and V. Tunni-
cliffe.  2008. Fish activity, a major mechanism for nutrient and car-
bon recycling from coastal marine sediments. Mar. Ecol. Progr. 
Ser. 372: 195–209, doi: 10.3354/meps07688 

(Continued on page 2) 

OTHER CABLE OBSERVATORY NEWS 
 

Adrian Round (VENUS Project Manager) 
 

Many of our colleagues around the world are planning, 
deploying or operating cabled observatories.  The past 
few months have seen a number of noteworthy events 
take place. 
 
The MBARI MARS cable observatory was successfully 
deployed and began to stream data on 11 November 
2008.  You can read about MARS and see the first test 
data streams at http://www.mbari.org/mars/ 
 
The National Science Foundation Ocean Observing Ini-
tiative (OOI) completed the Final Design Review on 14 
November 2008.   The FDR represented a major mile-
stone towards the start of the construction phase of the 
OOI.  The Regional Scale Nodes component of the OOI 
will see cabled nodes deployed across the southern Juan 
de Fuca tectonic plate.  You can read about the OOI and 
RSN at http://www.oceanleadership.org/
ocean_observing/initiative.  
 
And NEPTUNE Canada’s 2009 installation is getting 
closer.  See at  www.neptunecanada.ca  
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ABSTRACT: We quantify sediment resuspension due to 
groundfish activity in a partly anoxic basin using acoustic 
backscatter sensors, transmissometers, and remotely operated 
cameras on stationary and mobile platforms. Where these fish 
were present, a distinct benthic nepheloid layer (BNL) devel-
oped despite minimal bottom currents (<10 cm s–1). In con-
trast, water clarity was markedly higher over the adjacent an-
oxic and fishless zone. Sediment resuspension events, mostly 
by flatfish, occurred at a rate of >100 disturbances m–2 d–1 
resulting in complete surface reworking every 2.5 d and a 
daily resuspension of 1.3 ± 0.7 l bulk sediment m–2 d–1. Pre-
liminary geochemical measurements suggest substantial im-
pact of fish resuspension activity, the immediate effect being 
an instantaneous increase in nutrient concentration in the 
benthic boundary layer and a drop in oxygen concentration. 
Over longer time scales (hours to days), the freshly exposed 
organic matter is oxidized and additional nutrients (silica, am-
monium, phosphate) are regenerated and released to the wa-
ter. The increase in benthic oxygen demand suggests that fish 
activity reduces organic carbon sequestration by 9 ± 5 mmol 
C m–2 d–1, equivalent to ~40% of its downward flux in this 
basin. To date, these processes are missing from geochemical 
models and require further investigation, particularly consid-
ering the depletion of groundfish stocks and the likely effects 
on global biogeochemical cycles.  
 
Full paper is available at:   
http://www.int-res.com/abstracts/meps/v372/p195-209/ 
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THE OCEAN TECHNOLOGY TEST BED  
IN  SAANICH INLET 

Alison Proctor (Research Engineer,  
Ocean Technology Lab) 

 
The Ocean Technology Test Bed (OTTB) is an exciting new 
project which is being facilitated by the VENUS observatory in 
Saanich Inlet. This new installation, will be an engineering labo-
ratory, located on the sea floor. The OTTB will enable scientific 
instrument prototyping, ocean technology development and 
systems engineering for cabled ocean observatories. More im-
portantly, the OTTB will facilitate the research that is necessary 
to keep BC’s cabled observatories (such as VENUS) at the 
forefront of this emerging technological field. 
 
The OTTB infrastructure consists of the following major com-
ponents: 
• A recoverable platform with easily accessible connection 

points providing power to instruments and a remote con-
nection to them, via the Internet. 

• A service buoy for deploying and recovering the platform. 
• An integrated acoustic system (IAS) that provides wireless 

communication to instruments and 3-D tracking of remote 
objects within the OTTB arena. 

 
The recoverable platform is the backbone of the installation 
providing an easily accessible connection point to enable the 
development and testing of new instruments.  The ability to 
recover and redeploy the platform at anytime will make it much 
easier to test new instruments prior to deploying them on a 
node.  So far, plans are in the works to deploy two inaugural 
prototype systems: 1) a remotely operated underwater HD cam-
era system, and 2) a bottom tethered ROV that will be con-
trolled over the Internet – this will be the first step towards 
having a resident ROV out on an observatory node.  The instal-

lation phase for the OTTB has already begun with the de-
ployment of the 3 point mooring that will hold the service 
buoy, and the connection of the primary power cable to the 
VENUS node.  The first phase of the installation, which 
includes the service buoy and platform, will be finished 
early in 2009.  The deployment of the integrated acoustic 
system will follow towards the end of 2009.   This upcom-
ing year should prove to be both busy and rewarding, with 
many hours spent bringing the OTTB online and deploying 
the camera and ROV.   For information  about the OTTB, 
visit our website at: http://web.uvic.ca/~lacir/ocean/
ottb.php 

Over view of the OTTB installation 

Saab Seaeye News 
 
Internet users can now reach 
under the sea to pilot a remotely operated vehicle (ROV) 
docked at an unmanned experimental laboratory based off 
Vancouver Island. 
 
Ocean Technology Test Best will be using Saab Seaeye Ltd 
Falcon ROV to support its subsea arena, including routine 
maintenance, re-positioning of instruments and assistance 
during deployments.   
http://www.seaeye.com/whatsnew.html   
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comparing the same period this year with last, we see users 
spending more time on the website (15 seconds more) and vis-
iting twice as many pages (5.4 compared with 2.7 per visit). 
 
Then there are the abnormalities, which we're hoping Google 
will help us to understand and benefit from. On November 13, 
2008, the website spiked to over 1,000 visits;  10 times the nor-
mal daily average. This appears to flow entirely from postings 
on B.C. fishing discussion forums about Pig 2 in Saanich Inlet. 
There was no significant media activity around this time, but, 
intriguingly, content in our Multimedia Galleries provided the 
germ of an internet meme that arrested a particular community on 
that day. 

WEB USE ANALYSIS  
Jason George (VENUS Web Developer) 

 
Tracking and monitoring VENUS users is important to pro-
viding quality services and products. We can track researchers 
in detail, as they interact with VENUS staff on an ongoing 
basis;  but users who access the website anonymously present 
more of a problem. 
 
Last year, VENUS implemented Google Analytics to better 
understand who these users are. The first thing we noticed, 
however, was an alarming drop:  from 200,000 users in 2007 
to 20,000 in 2008. This is because the previous software re-
ported on IP address (your unique Internet address), and with 
most users, this changes frequently as it's leased to your com-
puter only for a limited time from a provider (ie. Telus). Ulti-
mately, we're  more comfortable with the numbers reported 
by Google, and they're still encouraging:  112 users every 
weekday (weekend use is not significant). 
 
Google also gives us more insight into our users, for example:  
since going online in April 2008, our new Multimedia Galler-
ies now account for almost 50% of website “use” with 46,000 
views. 
In addition, the reporting function in Google is improved, so:  

DECOMPOSITION IN THE OCEAN 
 

Dr. Gail Anderson (SFU School of Criminology)     
The decomposition of a body on land has been well re-
searched and insect colonization patterns and rates are fre-
quently used in homicide investigations to estimate elapsed 
time since death. However, very little research has been con-
ducted on bodies in the ocean. VENUS offers a unique op-
portunity to not only observe a carcass after death in the 
ocean, but to actually be able to observe and analyze it in real 
time. Consequently, we are conducting a series of experi-
ments on carcasses in the Saanich Inlet. Pig carcasses are used 
to model human bodies as they are similar in size to the hu-
man torso, have similar skin, are hairless and have gut flora 
and fauna that are very similar to our own. Therefore, they 
decompose very similarly to humans, so this work can be di-
rectly applied to homicides and other deaths which occur in 
these waters.  
Three pig carcasses have been deployed so far in the Saanich 
Inlet at depths of 94-99 m. the carcass is weighted to keep it 
within camera range. Pig 1 was deployed in August 2006. It 
was immediately attractive to a number of animals including 
squat lobsters, Dungeness crabs and three spot shrimp. Two 
days after it was placed on the ocean floor, a large piece of 
tissue was removed from the rump. This was not directly ob-
served, but the bite mark left behind suggests that the culprit 
was a six-gill shark. From that moment on, the open bite 
wound became the site of feeding for all the animals as it pro-
vided easy access to the flesh and organs. The carcass was 

hollowed out rapidly and the lower half of the body was eaten 
within days of deployment. The rear legs became disarticulated. 
No typical signs of decomposition were seen, but rather the 
carcass was consumed. No bloat or refloat would be expected 
at this depth due to pressure, but weights were required to keep 
the carcass in view of the camera. Unfortunately, because of the 
way the weights were placed, when the lower half of the pig was 
eaten, the weights slipped off the pig and the pig was then 
moved by animal action. The remains were removed from site 
of the camera by Day 22. In November, a search was made for 
any remaining bones but nothing was recovered.  
Pig 2 was deployed one year and a month later, in September 

(Continued on page 4) 

Pig 1, Day 3 
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2007, at the same site. This study very much mirrored the 
previous study showing that the results were replicable. 
Again, the main scavengers were squat lobsters, Dungeness 
crabs and three spot shrimp. This time, there was no early 
shark bite, but the larger crabs rapidly attacked the stomach 
area and broke into the abdomen within 24 h of placement. 
Once the Dungeness crabs had broken through the skin, they 
and the smaller squat lobsters were seen to rip tissue and or-
gans from the gut area. As before, once the tissue was 
opened, this area became the main site of feeding and little 
attention was paid to other areas. By Day 14, vast numbers of 

small amphipods, 
often referred to by 
divers as “sea lice” 
were seen covering 
all open areas of the 
carcass. On Day 18, 
half the carcass, to-
gether with one 
weight, was again 
removed. It is sus-
pected that this was 
again a six-gill shark. 
However, this time, 

due to better weighting, the rest of the carcass remained in 
camera view for the duration of decomposition. The animal 
was hollowed out by animal feeding and was left with skin 
loosely over the bones, like a shirt. This was eventually pulled 
over the head by squat lobsters to expose the bare bones, as if 
it was a shirt. The carcass was skeletonized by Day 24. The 
last of the cartilage was removed from the bones by Day 42. 
The bones were later recovered and are undergoing further 
study.  
The most obvious difference between the third study and the 
first two is the level of dissolved oxygen. The Saanich Inlet is 
known for its hypoxic or low oxygen conditions. Levels of 
dissolved oxygen below 2 mL/L are considered hypoxic and 
levels below 1 mL/L are considered stressful for most ani-
mals. In the Pig 1 study, the oxygen levels were above 2 mL/
L for the first few days then dropped below 2 mL/L, but did 
not drop below 1 mL/L until part way through the study. In 
the Pig 2 study, the oxygen levels remained below 1 mL/L 
for most of the study. This was clearly not too low to prevent 
Dungeness crabs and shrimp from feeding on the remains. 
Towards the end of the study, when oxygen levels dropped 
very low, only the squat lobsters remained. These animals are 
better adapted to low oxygen conditions. But clearly, as the 
oxygen levels were higher at the start of both experiments, 
the larger scavengers were still attracted and contributed 
greatly to the breakdown of the body. The big difference with 
Pig 3 is that the carcass was deployed a little later, at the end 
of September so that the oxygen levels were very low when 
the experiment began. At the start of the study, the oxygen 
levels were at 0.5 mL/L, dropping below 0.1 mL/L at times. 
It is probable that these extremely low oxygen conditions 

(Continued from page 3) have prevented the large scavengers from reaching the remains, 
and the few squat lobsters present are incapable of breaking the 
skin to feed on the tissue. The carcass now appears to be cov-
ered in a thick film 
of algae and some 
skin has sloughed 
off in places. It is 
still being ob-
served. 
It is hoped that the 
next experiments 
will include an 
acoustic camera 
which will allow us 
to identify animals 
that are attracted to 
the carcass at any 
time, without having to turn on the lights. This would allow us 
to positively identify such visitors as the shark. We also plan to 
conduct further experiments at different depths and in higher 
oxygen levels. This work is ongoing.  
 
For more images on this this research  visit our multimedia gal-
leries at: http://www.venus.uvic.ca/gallery2/main.php?
2_itemId=1356   

VENUS Project   
PO Box 1700, TEF155, Victoria BC, V8P 5C2 

Phone: 250-472-5366 
Fax: 250-472-5370 

Pig 2, Day 17 

Pig 3, almost 2 months 

HIGHLIGHTS OF VENUS EVENTS AND  
PRESENTATIONS, Sep – Dec 2008 

 
Conference Presentations  
• Headwaters to Deepwaters II. Saanich Inlet Symposium,                 

Victoria, BC 
• Ocean observing Systems. World Summit, St. John’s, NF 
•  Powering Innovation. National Summit (CANARIE,   

ORION), Toronto, ON 
• Biomarine Conference, Marseilles, France 
 
Presentations at Universities and Research Centres  
• Universidad Autónoma Agraria Antonio Narro, Saltillo, 

Mexico 
• University of Victoria, BC  
• CNRS Laboratory, Villefranche-Sur-Mer, France  
 
Public and Policy Presentations  
• National Science and Technology Week (NRCan) , Rich-

mond BC 
• Royal Canadian Institute, Toronto, ON 
• VENUS Presentation to Irish and French Ambassadors, 

Victoria, BC 


