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A. Use of pictures in ichthyology 

« an illustration is worth more than 1,000 words » 
 

- For first (quick) identification (family>genus>species) 

 

o External characteristics (body shape, fins, barbels, lips, mouth, color, …)   

 

 

 

 

 

 

 

 

 
- For research purposes 

o Biomechanics/anatomy: staining 

o Taxonomy: X-ray 

o Taxonomy: geometric morphometrics 

 

- For documentation purposes (digital collection databases, BMNH, MNHN, 

CAS, …)  

 

- To make article, poster, presentation, …  

visually more attractive 

 

 ease to share, transport and preserve!  

 

 

© Victor Mamonekene 

Lutjanus goreensis 

Artedius harringtoni 

©  Soleil Wamuini ©  MRAC 

© Adam Summers 

Mastacembelus seiteri 

© Emmanuel Vreven 

http://newswatch.nationalgeographic.com/files/2014/02/see-through-fish-04.jpg
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- take time to figure out how your camera works (read user guide)  

 

- try to use other mode than Auto Mode (M, P,  Av, Tv) and   

understand function of : 
 

o aperture (f/ value)  

o shutter speed 

o ISO speed 

o close-up 

 

 

 

 

 

© bonplanphoto.fr 
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B. Getting started …   

© lifeissavage.com 

http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=XOMna1t4Il4DrM&tbnid=OKuRL74wOsIsdM:&ved=0CAUQjRw&url=http://lifeissavage.com/2014/02/17/best-fail-pic-from-the-2014-sochi-winter-olympics-so-far-pic/&ei=GxcPU7vJKOqN0AXy54CoDA&bvm=bv.61965928,d.d2k&psig=AFQjCNGf315oqY57-GPXgT1yn4-_RTaVtQ&ust=1393584220075401
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://photo.stackexchange.com/questions/23213/how-does-the-mirror-in-a-dslr-operate&ei=Je5uVb70A8b0UNrBg6AH&bvm=bv.94911696,d.d24&psig=AFQjCNGjeJVOXzuLofQfyyF9G0FYjXalrw&ust=1433419677552756
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- Equipment 
 

o camera 

o tripod 

o uniform background 

o needles 

o tweezers 

o towel 

o scale (graph paper, ruler, …)  

o notebook 

 
 

-  Important 
 

o use natural light (no direct sunlight) 

o pat specimen to avoid reflections 

o take picture of label 

o take series of pictures with different shutter speeds and 

apertures 

o use a unique code:   

 

• MRAC   73-39-P-1897-904     1b 

 

• Syntype     MNHN   1924-52    2c 

 

o be consequent: left lateral side 

C. Taking pictures in the lab (preserved) 
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- Advantages: live color (if fresh), form, fins, …   

 

- Equipment 

 

o camera, memory card, batteries, …  

o (tripod) 

o small aquarium for living specimens 

o uniform background (towel, table, canvas, …) 

o scale,  

o towel  

o …  

D. Taking pictures in the field (alive/dead) 

© RMCA 

© RMCA 

© RMCA 

-  Important 

 

o select specimens in good 

condition and of different sizes if 

possible 

o stretch fins 

o take close-up of barbels, head, 

mouth, fins, …  

o label specimens (locality, date, …) 

o use flash only if unavoidable 

o do not forget a picture of 

sampling locality 
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What’s wrong with these pictures?  
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• Taylor, W. R. and Van Dyke, G. C. (1985). Revised procedures for staining and clearing small fishes and other vertebrates for bone and 

cartilage study. Cybium 9(2): 107-119. 

 

More information?  

https://www.youtube.com/watch?v=haopSRCuPdo#t=42 

 

Coad. B.W. (1998). 

Expedition Field 

Techniques. Fishes (pdf 

available on internet) 
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June-August 2009 

- about 55.900 pictures in FishBase 

o Family pictograms, drawings, sketches, live specimens, preserved specimens, stamps, …   

 
- photos are very popular  

 

 

- objective is to have, for each species  

in FishBase,   

 
o a morphological drawing 

o a picture of a preserved specimen 

o a picture/drawing of a living specimen 

o an underwater picture of a specimen in  

its natural habitat 

 

 

 

- How can you contribute?    

 

 

 

 

E. Pictures in FishBase 

Chrysichthys macropterus 

© Poll (1967) 

Claroteidae 

http://www.fishbase.de/
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Species Summary Page 
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Gnathonemus petersii 

Mormyrus kannume 

http://www.africamuseum.be/
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F. Geometric morphometrics 

- Discipline to study and analyse the shape of a structure 

 
- Captures geometry (shape) of morphological structures and preserves this information throughout analyses 

 

 

 

 

 

 

 

 

 

 

Traditional morphometrics Geometric morphometrics 

Y 

X 

Linear distance measurements + multivariate statistical analyses  (e.g. PCA)  Landmarks + multivariate statistical analyses  (e.g. PCA)  

- Method: 

o define points of interest on studied structure 

o mark points with landmarks (homologous points) 

o obtain coordinates in 2D (x, y) or 3D (x, y, z) using 

appropriate software 

 

© Rüber and Adams (2001)  
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o eliminate effects of position (transition), scale and orientation (rotation) (non-shape variables) using Bookstein’s shape 

coordinates OR Generalized Procrustes analysis (GPA) 

  

 superimposing landmark configurations allows objective comparison between different forms 

F. Geometric morphometrics 
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Position 

Scale 

Orientation 

Procrustes superimposition 

© Kerschbaumer and Sturmbauer (2011)   
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Y 

X 

F. Geometric morphometrics 

• Aligned coordinates 

of 6 populations 

projected 
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Y 

X 

F. Geometric morphometrics 
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• Consensus for different specimens of 1 population 

F. Geometric morphometrics 
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• Consensus for three populations of the same species 

F. Morphométrie géométrique 

• Differences in coordinates of corresponding landmarks are then used to describe shape differences using 

multivariate analysis 
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- PCA of the coordinates (specimens of three populations) 

F. Morphométrie géométrique 
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- Visualisation of results  

F. Geometric morphometrics 
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- Advantages:  

 

o relatively simple: selecting and indicating points on digital photos 

o possible to retrieve and analyze more information on shape while reducing the number of variables  

 

 

 

 

 

 

 

 

 

o visualisation of differences between species, populations, etc.  

 

 

- Disadvantages:  

 

o selection, definition and application of landmarks need to be precise, but not always possible (effects of 

conservation, soft tissues, …)  

 

o analysis of coordinates, not measurements 

 

o allometry: information on size is absent despite its biological importance 

F. Geometric morphometrics 
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o Method was developed at the Stone Brook University in New York (SUNY) (search « Morphometrics @ 

SUNY » in Google)  

o Articles, books, presentations by Dany Spencer Adams, F. James Rohlf, Dennis E. Slice, etc.  

o http://www.indiana.edu/~g562; http://life.bio.sunysb.edu/morph 

More information?  

http://www.indiana.edu/~g562
http://life.bio.sunysb.edu/morph

