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Optically-Active Constituents (OACs) modulate seabed light quantity and quality
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Light guantity vs quality: an old debate

* Light on seabed = fundamental for macroalgae, but highly variable
* Role of Quantity vs Quality in macroalgal distribution?

— Seminal debate since 1883

-2 “CCA” vs “Intensity Adaptation”
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Fig. 2 — An old debate.
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“Intensity Adaptation”

— CCA mostly discredited in clear waters, where photosynthesis saturated
— Turbid waters: role of accessory pigments theoretically provide advantage

(i.e., phycobiliproteins)
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Modelling a changing light environment
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Figure 3 —Top row Spectral absorption,
backscattering and attenuation
coefficients.

Mid row Light spectra on seabed under
increased attenuation, 10m.

Bottom row Action spectra of green,
brown and red macroalgal taxa. 4
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Hypotheses
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Photon Flux Density (PFD) and Photosynthetic Efficiency
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Figure 4 — Modelled PFD (top) and
photosynthetic efficiency for 3
macroalgal taxa (right).

20,4 ;
W‘ Brown




Pair-wise Competition

Photosynthetic Competitive Performance (ratio performance, dimensionless)
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Figure 5 — Pair-wise photosynthetic
competitive performance (ratio
performance).
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H2: At a given attenuation level, different dominating OACs (
favour different taxa

vs detritus)

—> Same level of attenuation can be produced by different OACs, focus on C 7




Pair-wise Competition for Same Total Attenuation

Photosynthetic Competitive Performance (ratio performance, dimensionless)
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Figure 6 — Pair-wise photosynthetic competitive
performance (ratio performance) in ternary plots. 8



Ecological implication of a changing light environment

Photosynthetic Dominance (Highest Performance)
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Figure 7 — Photosynthetic dominance (highest
40 performance) of macroalgal taxon in the modelled space.
Bisvr W sl g Note that photosynthetic dominance is only one facet of
the realised ecological niche.
2 H1: TRUE

leading to red-dominated assemblages at extremities of light limitation TRUE
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* Increasing light attenuation removes Opportunities:
crucial “colours” affecting taxa differently . . .
(H1 TRUE) * Satellite-derived a, by, a ., + seabed light =
* The nature of optically active constituents  2/lows 20-year long monitoring (MODISA)
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macroalgal response
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