
SCI. MAR., 60 (Supl. 1): 293-297 SCIENTIA MARINA 1996 

UNDERWATER LIGHT AND ALGAL PHOTOBIOLOGY, F.L. FIGUEROA, C. JIMÉNEZ, J.L. PÉREZ-LLORÉNS arld 
F . X .  NIELL (eds.)  

Technical Discussion 1 
Underwater light measurement and light absorp- 

tion by algae* 

Chairpersons and discussants: LARS O. BJORN', ALEX CUNNINGHAM2, 
ZVI DUBINSKY', MARTA ESTRADA4, FÉLIX L. FIGUEROA5, 

FERRÁN GARCÍA- PICHEL^, DONAT-P. HADER7, DIETER HANELT8, 
GUY LEVAVASSEUR9 and KLAUS LUNINGIO 

'Section of Plant Physiology , Lund University, Box 117, 22100 Lund, Sweden. 
?Department of Physics and Applied Physics, University of Strathclyde, 107 Rottenrow, Glasgow G4 ONG. Scotland. 

United Kingdom. 
'Department of Life Sciences, Bar-Ilan University, 52900 Ramat-Gan, Israel. 

"nstitut de Ciencies del Mar (CSIC), Passeig Joan de Borbó s/n, 0839 Barcelona, Spain. 
5Departamento de Ecología, Facultad de Ciencias, Universidad de Málaga, 29071 Málaga, Spain. 

'Max-Planck Institut for Marine Microbiology , Fahrenheitstr. 1, 28359 Bremen, Germany. 
'Institut für Botanik und Pharmazeutische Biologie. Friedrich-Alexander Universitat, Staudstr. 5. 9 1058 Erlangen, 

Germany. 
'Alfred-Wegener Institut für Polar und Meeresforschung, Postfach 120161. 275 15 Bremerhaven, Germany. 

'Station Biologique, CNRS, Palce G. Teisser, 29680 Roscoff, France. 
"'Biologische Anstalt Helgoland, Zentrale Hamburg, Notkestr. 31, 22607 Hamburg, Germany 

SUMMARY: Tn this paper concepts and nomenclature of light measurements are discussed. The particular problems of 
underwater light measurements and the calibration of the equipment were presented. The pros and cons with spectroradio- 
meters and broad band sensors were discussed. The use of specific ultraviolet-B sources for algal photobiology 1s recom- 
mended. 
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CONCEPTS AND NOMENCLATURE 

From a geometrical staindpoint there are two 
main ways of quantifying light that are important for 
the biologist, but there is no general agreement on 
the terminology for describing the corresponding 
quantities. One way is to describe the incident light 
on a flat surface of unit area. the other is to describe 
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that incident on a sphere with unit cross-section. In 
addition one has a choice of expressing light in 
terms of energy, or in terms of number of photons or 
moles of photons. Part of the discussion concerned 
the terms to be preferred, and whether some terms 
should be weeded out completely. In Table 1 a lis- 
ting of the synonyms is indicated. Irradiance and 
vectorial irradiance are synonyms used to designate 
the energy per unit time and unit area incident on a 
flat surface, often confused with fluence rate and 
scalar irradiance, properly used to designate the 
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