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Ulvales “"bloom” started Next Ulvales “bloom”
in November 2000 Started in October 2001

Million euros question...
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Macroalgae bloohﬂ 7 7M'ainly in mudflats
in the winter also in some sandflats
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Although the mudflats
are relatively plain ...

... they are a succession
of mud ripples

convex and concave
sections
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“top-down control”

Producers
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“bottom-up control”

“top-down control”

Producers
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Hypothesis Winter
‘ - herbivory ’

: 1
]

‘ Associated Macroepifauna ’

( “Uncommon” Ulvales dynamic 1

Summer

Macroepifauna

‘ + herbivory ’

Winter Summer Winter

Results

Macroepifauna Gastropods
28 taxa 10 sp.

Crustaceans

13 sp.

Insects (larvae)
2 fam.

Echinoderms

1 sp.

Fishes

2 sp.
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Mudflat
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Convex sections

Concave sections

Systems with low herbivory
(“top-down control”)

Primary production is mainly controlled by

nutrients availability
favourable climatic conditions
(“"bottom-up control”)

Examples

Lagoon of Venice and North Europe coastal zones

show macroalgae blooms

eutrophication

high concentrations of nutrients
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Producers

ﬁ .:.

“bottom-up control”

Nutrient sources ?

macroalgae

Some systems have high nutrient concentrations
in the water column
(Lagoon of Venice and North Europe coastal zones)

But other systems have low nutrient concentrations
in the water column
(Ria Formosa)

Determine sediment nutrients
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Ulvales (g.m?)
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Ulvales (g.m?)
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ﬂ Mudflat
Concave section
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Phosphorus (umol.dm3)
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Discussion

1) Bloom beginning

+ temperature decrease

« photoperiod decrease

« high nutrient reserve
concentrations in the
sediment

1) High primary production
(October to May)

Nutrient competition between
macroalgae and microphytobenthos

Controls the nutrient availability
to Ulvales

2) Bloom decaying

e temperature increase

» photoperiod increase

« solar radiation increase

« air relative humidity
decrease

2) Low primary production
(May a September)

Photoinhibition and desiccation

U

Organic matter increase
Higher remineralisation
Higher nutrient concentration

Conceptual Diagram When:

water/air

(a) increase

(b) increase
microphytobenthos
bloom

When

- assimilation (b) = .(a)
(c) microphytobenthos

o,

assnmllatlon

(b)

bacteria

sediment

maximum

When:

(b) > (a)
microphytobenthos
collapse

burial
mineralization J

(a) mineralization
(@ > (b)
(>0
Ulvales bloom
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Conceptual Diagram
(STELLA®II)
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Model II regression + ANOVA
sim = 0,586 obs - 1,075; p < 0,005; n=11; r2=0,604
Spearman correlation
r=0,863; p<0,001, n=11
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Thank you!

Jaime Anibal

|anibal@ualg.pt
http://w3.ualg.pt/~janibal
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