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Limitations of marine benthic biological research :  
  
  The benthos is not directly accessible to humans  

 
  Benthic samples give an ‘abstract’ of the ‘real’ 

underwater world 
 
  humans  need visual information to see the ‘whole 

picture’, to understand  natural processes and 
patterns 

Or 
 ‘A picture is worth a thousand worms’ (Solan et al. 

2003) 

1.Use of photography in marine 
research 
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Photogrammetry:   the practice of 
determining the geometric 
properties of objects from 
photographic images 

Examples of use: 

- Satellite and aerial mapping  

- Geological, ecological and 
archaeological surveys 

- microscopy 

 

 

 

 

 

1. Photogrammetry –definition, 
usage 
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‘Classical’ usage of UW photography: 

-   First visual records of marine life 

-   Photo and film surveys 

- Quantitative photogrammetry in 
benthic studies  ( since the 1960s) 

- Submersibles and photo landers 
surveys of the deep-sea 

Main limitation : amount of photos 
taken (data collected) underwater by 
divers and submersibles 

1.Use of photography in marine 
research 
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 Digital photography : unlimited 
photos, high resolution, easy 
data transmission,  
computerized image analysis, 
integration      in databases  

 Usage in : 

- Deep-sea  research: Photo 
landers and UW wired 
observatories 

- ROV/crawler/AUV systems 

 

1. Modern photo study methods – 
digital photography 

D. Berov; MARES 2020, 17-20.09.2013, Bulgaria 6 

Photo: Neptune Canada 

Kosterfjor experiment, 
 time-lapse camera 



 Cons: 

- High cost of owning and 
operating ROV/AUV systems 

- Technically complex to 
deploy, operate and maintain 

 

=> SCUBA surveys are  still a 
viable option in shallow-water 
studies 

 

 

 

1. Modern photo study methods – 
digital photography 
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Photo: Neptune Canada 

Kosterfjor experiment, 
 time-lapse camera 



2.1 Digital photogrammetry  
IBER-BAS experience 

• Scuba-diver operated 

system 

 

• 14 MP  Canon G10 camera  

 

• wide-angle lens(28 mm 

equiv.) 

• Ikelite strobe and housing  

 

• Fixed-distance PVC frame 

 

Original design by Preskitt et al. (2004) 
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2.1 Digital photogrammetry –
methodology  
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68,2 cm 

6138 cm2 

90 cm 

Image size from 1 m distance          0,4 pixels/cm2 resolution                   



68,2 cm 

90 cm 

6138 cm2 
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2.2 Digital photogrammetry – 
macroalgal communities survey 



2.2 Digital photogrammetry – 
macroalgal communities survey 

68,2 cm 

90 cm 

6138 cm2 

Coral Point Count 

Extension ver. 3.6 
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Coral Point Count 

Extension ver. 3.6 
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2.2 Digital photogrammetry – 
macroalgal communities survey 

Cladophora spp. 

Cystoseira crinita 



Coral Point Count 

Extension ver. 3.6 
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Cystoseira barbata 

Gelidium spp. 

2.2 Digital photogrammetry – 
macroalgal communities survey 



2.2 Digital photogrammetry – 
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 samples photo transect 

samples per dive 
5-10 min per 
sample; 6-12 

samples per dive 

10-15 sec per photo; 
40-50 photos per 

dive 

Time to analyze sample  1-2 hours 5-10 min 

area sampled per dive 
 

0,24-0,48 m2 

 
20-30 m2 

 

species identified per sample 
 

3 to 15 
 

3 to 11 
 

Total number of species 65 15 

D. Berov; MARES 2020, 17-20.09.2013, Bulgaria 16 

Sampling vs. Photogrammetry 

2.2 Digital photogrammetry – 
macroalgal communities survey 
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2.2 Digital photogrammetry – benthic 
habitat mapping 

Surface-towed GPS system (Garmin 76CS) 

• Time-stamp 
synchronized digital 
photos and GPS 
track 
 

• Image analysis with 
CPCE  
 

• Photo-GPS data 
integration in 
ArcGIS (GPS photo 
link software) 

 
 original method proposed by Roelfsema et al. (2009) 
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2.2 Digital photogrammetry – benthic 
habitat mapping, Zostera meadows 
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2.2 Digital photogrammetry – benthic 
habitat mapping 
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samples 
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2.2 Digital photogrammetry – benthic 
habitat mapping 
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3-6 m depth: 
Zostera marina- 
dominated community 

1-3 m depth: 
Zostera noltii- 
dominated community 

samples 

Photo transect 
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 Total area of 
meadow: 2.3 km2 
 

 

2.2 Digital photogrammetry – benthic 
habitat mapping 
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2.2 Digital photogrammetry – benthic 
habitat mapping, Coconet project 
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Infralittoral benthic communities survey, 
C. Maslen Nos area 

 Cystoseira spp. 

IO-BAS database 



Tr.1 Tr.2 Tr.3 

Tr.4 

Tr.5 

Tr.6 

Tr.7 
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2.2 Digital photogrammetry – benthic 
habitat mapping, Coconet project 
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2.2 Digital photogrammetry – benthic 
habitat mapping, Coconet project 
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Depth: 12 m 
Substrate:sand 
Habitat:  1110 fine sands 
Coverage: 100% sand 

Depth: 3 m 
Substrate:rocks 
Habitat:  1170 C. barbata 
dominated reefs 
Coverage: 90% C. barbata 

Depth: 5 m 
Substrate:rocks 
Habitat:  1170 P. crispa on 
vertical rocks 
Coverage: 70% P. crispa 



3. Digital photogrammetry  
–concept for development 
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External sensors: 
 
- temp/salinity/depth 
- PAR light 
- Chl-a 
- Nutrients (N,P) 
- pH 
- O2 

 

internal sensors: 
-inclination 
- etc. 

Pressure housing containing: 
-controller/time/datalogger 
-battery unit (Li-ion) 
 

Camera/logger  
  sync cable 

Parallel laser beams  
for  size calibration 
 

Surface GPS buoy 
 

Camera: 
 -high  resolution 
-mirrorless /compact DSLR 
-compact housing and strobe 

Sensor module 

(Bulgarian Patent Organization Utility Model 002242) 

Camera/GPS  
  data 
transmission 



Thank you! 
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