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Temporal  
windows for  

activation 

Any behaviour 
(Feeding, Moving, Mating) 

Rhythms in response 
to geophysical cycles 

Major Objective: 
Scale perceived communities compositions down to species behaviour 

and its environmental control 

Biases in stock and 
biodiversity 
assessments 

Our backgound 

Aguzzie and Company  2010. Adv. Mar. Biol. 58: 155-225 



Temporal catch patterns produced by rhythmic behaviour 
(4 days, 1-2 h fr.) 

Light intensity is a poorly 
considered parameter in field 

studies 
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1000 m 

DVM 

“BENTHIC MOVEMENT ALONG SLOPE”  

DHM 

-BIOMASS/CARBON FLUXES 

-TROPHIC RELATIONSHIPS 

-REPRODUCTIVE MOVEMENTS 

Aguzzi et al., 2015. Deep-Sea Research I 95: 1-11 

A 

B 

N D 

N
o

. 
In

d
. 

N
o

. 
In

d
. 

A 

B 

D
V

M
 

N D 

N
o

. 
In

d
. 

N
o

. 
In

d
. 

A 

B 

D
H

M
 

Aguzzi et al. 2011. Frontiers in Bioscience-Landmark 16: 131-150 



The PAST 

Japan: Sagami Bay 

(hydrocarbon seep 1100 m depth; time-lapse 5 s, 2 months) 

Animal classification 

Morphological models 

TRAINING SET (manual) 

LIBRARY of  images 

Profile extraction 

Shape analysis 
RGB content 

Animals’ counting 

Time Series Analysis 

Aguzzi et al. 2009. SENSORS 9: 8438-8455 

ROI definition 

Grey scale  enhancement 

Frame subtraction 

Area filtering 

Profile extraction/ RGB content 
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Aguzzi et al. 2010. MEPS 418: 47-56 



Canada: VENUS 

(Saanich Inlet 93 m depth, time-lapse image 30 min, 1 month) 

PO2  

(% saturation) 
NO3 (ųmol) Water pressure 

T ºC Hrs 

no. Shrimps and Squat lobsters counting 

versus   

Matabos, Aguzzi et al. 2011. JEMBE 401: 89-96 

103 m depth 



Aguzzi et al. 2011. SENSORS 11: 10534-10556 

RGB/FD based 

SIFT 

Part of animal whole animal well 

illuminated 

whole animals less and 

variable illuminated 

Extraneous specie 
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Canada: NEPTUNE  

(Barkley Canyon PODS 1-3, ≈1000 m depth, time-lapse videos (30 s), 30 min fr.) 
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The PRESENT 
The Wally spatial/ seasonal monitoring  

(2 Ph.D. Theses: C. Doya and D. Chatzievangelou) 

892 m depth, sampling by 4-h during 5 days in the 1st week per month-14 months) 
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 (Chionoecetes 

tanneri) 

Small crabs 
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C. Doya Ph.D. Thesis Results 



SAMPLING COORDIANTION INTO SPATIO-TEMPORALLY STRUCTURED IMAGING 

AND MULTIPARAMETRIC SURVEYS 

….and the FUTURE: 3 different scenarios 

X 

Long-term planning: Cabled video-observatory networks as viable technology for fishery-

independent assessment and activity rhythms monitoring 



1. Acoustic cameras: large penetrability into the water column “above (fishery-

independent assessment) 

3. Low-light cameras: Bioluminescence (benthopelagic coupling as factor controlling 

benthic rhythms) 

2. Monochromatic blue-light emitters: Deep-sea macrofauna attraction (to implement 

discovery on poorly characterized pelagic components such as large cephalopods) 

…and finally, 4. Artificial Video-Intelligence: Automated counting of “morfospecies” and 

their sizing (to implement activity rhythms studies…and else…) 



Data treatment as procedural proxy for NEPTUNE surveys 

Multiannual time series to disentangle the effects of diel and seasonal rhythms on 

sampling 

Identifying long-term climatic/anthropic induced trends 

Short-term planning: Coastal diel and seasonal rhythms at OBSEA (20 m depth) and 

Folger Pinnacle (25 m depth)  





Species list (30 min, 1 year) 

Condal, Aguzzi et al. 2012. Mar. Biol. 159: 2809-2817  

Exhaustive! 

(2012) 
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Aguzzi et al. 2015. Rev. Fish. Biol. Fisher. 25: 463-483 

Seasonal Rhythms 

O. melanura 

S. maena 

C. julis 

S. cantharus 

S. mediterraneus 

D. sargus 

D. cervinus 

D. puntazzo 

D. vulgaris 

S. cabrilla 

D. dentex 

E. marginatus 

S. dumerilii  

Scorpaena sp. 

C. chromis 

D. annularis 

S. melanocercus 

June July Aug Sep Oct Nov Dec Jan Feb Mar Apr May 

Months 

P
h

a
s
e
s
 

Wind (m/s) 

Rain (mm) 

Salinity (PSU) 

Temperature (⁰C) 



0 

5 

10 

15 

20 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

0
:0

0
 

N
 

Time (30 min-30 Days) 

Diel Rhythms 

0 

100 

200 

300 

400 

500 

600 

W
/m

2
 

0.0 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

1.4 

1.6 

5
:0

0
 

6
:3

0
 

8
:0

0
 

9
:3

0
 

1
1

:0
0

 

1
2

:3
0

 

1
4

:0
0

 

1
5

:3
0

 

1
7

:0
0

 

1
8

:3
0

 

2
0

:0
0

 

2
1

:3
0

 

2
3

:0
0

 

0
:3

0
 

2
:0

0
 

3
:3

0
 

N
±
s
d

 

Time (h) 

Diplodus annularis 

Aguzzi et al. 2013. MEPS 486: 223-236 



0 

100 

200 

300 

400 

500 

W
/m

2 ±
s
d

 

HORA 

P
h

a
s

e
s
 

S. maena (N=567) 

C. chromis (N=2525) 

C. julis (N=1929) 

S. cabrilla (N=91) 

D. cervinus (N=37) 

D. sargus (N=271) 

D. vulgaris (N=1152) 

D. dentex (N=18) 

D. annularis (N=337) 

Symphodus sp. (N=32) 

Scorpaena sp. (N=31) 

A. imberbis (N=757) 

O. melanura (N=99) 

5
:0

0
 

6
:0

0
 

7
:0

0
 

8
:0

0
 

9
:0

0
 

1
0
:0

0
 

1
1
:0

0
 

1
2
:0

0
 

1
3
:0

0
 

1
4
:0

0
 

1
5
:0

0
 

1
6
:0

0
 

1
7
:0

0
 

1
8
:0

0
 

1
9
:0

0
 

2
0
:0

0
 

2
1
:0

0
 

2
2
:0

0
 

2
3
:0

0
 

0
:0

0
 

1
:0

0
 

2
:0

0
 

3
:0

0
 

4
:0

0
 



Automatic Image Content Recognition and 

Classification 

Fishes and jellies (macro- & mega- gelatinous 

zooplankton) recognition and classification 

Supervised Machine Learning approach and image 

features extraction 

Bio-luminescence event recognition and 

labelling 

Event identification and labelling 

Event tracking (events change in time) 



Spanish National Research 

Project (Plan Nacional) 

Methodological comparison by expanding the OBSEA platform into a small-scale 

network according to the ONC nodes as model 

Methodological comparison among fixed and mobile benthic and pelagic tools 

Aguzzi et al. 2015. Rev. Fish. Biol. Fisher. 25: 463-483 



Influence of currents and behavioral rhythms on scavenging dynamics 

The “wish list”: The “Whale fall” 

[inspired by SAITO- Exp., 500 m depth; 2-h Time-Lapse, 71 days] 









Hexanchus griseus?????? 



C. Doya Ph.D. Thesis Results 



To conclude 

BEHAVIOURAL RHYTHMS 

COMMUNITY DYNAMISM 

Biological phenomenon 

Traditional sampling Trawling 

Temporal Bias Diel/seasonal 

Stock Assessment Biodiversity Assessment SCENARIO 

Technological sampling Cabled Observatory 

multiparametric monitoring  

Seasonal Bias Space limitations 
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Aguzzi et al. 2015. Rev. Fish. Biol. Fisher. 25: 463-483 



Koljö Fjord 

OBSEA 

MeDON 
Molène 

SmartBay 

EMSO Nodes (11 nodes & 4 test sites) 

operating nodes 

              

A new operative framework with ONC experiences as referent 

for ecological development of EMSO 



Canada-Europe Working Session on Oceans Nov. 4-6, 2015 

Marine Science Institute (ICM-CSIC, www.icm.csic.es) Barcelona (Spain) 

HORIZON 2020 MARINE AND ATLANTIC ACTION PLAN: OCEAN COOPERATION 

BETWEEN EUROPE AND CANADA RELATED TO OCEAN OBSERVATORY 

SCIENCE, TECHNOLOGY, AND INNOVATION. 
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