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Essential biodiversity variables 
(EBVs) 

Standardized, global framework for detecting biodiversity change, based 
on scientific principles 

 

EBV Category Measurable with cabled 
observatory technology 

Genetic composition 
 

_ 

Species populations 
 

** 

Species traits 
 

* 

Community composition 
 

** 

Ecosystem function 
 

* 

Ecosystem structure * 
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cabled observatories  

- examples from Ocean Networks Canada 

Arctic 

NE Pacific 
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imagery coupled with oceanographic 

sensors 

(Benthic) Community Composition  
• Species presence/absence & abundance versus 

oceanographic variables  
• Community responses to perturbations – 

experimental manipulations 
(Benthic) Ecosystem processes 
• Quantifying ecosystem services (eg. surface 

bioturbation) 
• Chronobiology – activity and abundance rhythms 
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Sea provide power and communications to 

instrument platforms 



Cabled observatories & biodiversity change - PICES - 17 October 2014 

 
 
 

  
and stand-alone 

instruments 
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• all sensor data and imagery archived 
• online graphical previews of scalar data 
• viewers for ADCP and hydrophone data in 

development 
• online viewing of annotated, archived video 
• web services delivery of data 
• downloads of all data  Seatube 

Plotting utility 

Data Acquisition Parser, Calibration 

Data QA/QC 

Data Storage 
File Management 

Archive 

Database 

Data Archiving 
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Research results – high frequency 
variability  



Cabled observatories & biodiversity change - PICES - 17 October 2014 

Shift in relative abundance of dominant megafaunal species follows 
water mass change coincident with surface storm 

Research results  high frequency 
variability  
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Research results  Seasonal 
patterns 



Cabled observatories & biodiversity change - PICES - 17 October 2014 Long term observations 
8 years continuous data in Saanich Inlet 
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patterns 
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Number of days required to turnover the 8.8m2 study area 

Flatfish Sea Urchin + 

Fr
eq

ue
nc

y 
Research results - bioturbation 

Mar. Ecol. Prog. Ser.  2012  
doi: 10.3354/meps09623 
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Seasonal faunal dynamics in a coastal 
Arctic setting – Cambridge Bay, 
Nunavut 
Preliminary Results (J-A Dorval. ISMER-UQAR) 
- Faunal abundance increase in summer 

• explained by temperature & dissolved oxygen 
changes 

- No seasonal change in diversity 
- Faunal activity higher in winter 

• reduced food supply? 
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Experimental use of observatories 
Deep-water forensics 

Whale bone 
colonization 

…coming soon 

Organic  
enrichmen
t 

Deep-sea recruitment 
(INDEEP) 
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extracting biological data from imagery 

• Growing archive of >10 000 hours of 
HD video imagery 

• Potential for advancing understanding 
of deep-sea faunal dynamics 

• Small community of specialists 
• Automated image analysis still very 

limited 
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Develop algorithm to count the number of sablefish 
(Anoplopoma fimbria) in one minute video segments 

 
Application: understanding seasonal abundance 

patterns of high value commercial species 

Computer vision experiments 

Method inspiration:  
 
C. Spampinato, et al, “Detecting, tracking and 
counting fish in low quality unconstrained 
underwater videos,” in Proc. 3rd Int. Conf. on 
Computer Vision Theory and Applications 
(VISAPP), Funchal, Portugal, 2008, pp.514-
520. 
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3 system major components: 

• Preprocessing component to enhance underwater 
images and reduce noise. 

• Fish detection module to segment fish from 
background. 

• Fish tracking system to track and count segmented 
fish.  

Pre-processing Segmentation 
Tracking & 
Counting 
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Valid fish tracks are counted 
For visual evaluation, bounding boxes are 

displayed in video. 
 

 
 

Original video Final result 
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Detection module: 
• Precision: 65.8% 
• Sensitivity: 84.5% 

 
False negatives - fish “camouflaged” in 

background. 
False positives - background subtraction 

susceptible to noise. 
 
Tracking and Counting module: 

• Precision: 83.8% 
• Sensitivity: 77.9% 

 
False negatives increased due to slow moving 

fish and crowded scenes. 
Significant decrease in false positives. 

IEEE Oceans 201  
 

Failed tracking 

Successful tracking 
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• Crowd-sourced science 
• Citizens gather or analyze data 
• Direct benefits to scientific research 
• Can serve outreach and education goals 
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DBO 

Observatory investment > Coordination between 
programs 

Distributed Biological 
Observatory 
- ecosystem responses to physical 

drivers 

EBVs - potential tool for structuring 
biological observations 
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