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Figure 9.16. Algal functional groups as related to molluscan grazer activity. (a) The functional groups; grazing
difficulty refers only to structural toughness of the algae and does not take into account the additional difficulty of
grazing algal groups 3, 4, and 6 due to their size refuge. (b) Relative importance of each algal group in the diets of
106 species of herbivorous mollusk. (From Steneck & Watling 1982, with permission of Springer-Verlag)
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Fmmtnsamas: LXTI XTV 14 XV_XX: Phanerocamae: XIV.5-9; Thallophyta: I-XII, XV-XX; Algae: II-XTI; Fungi:
Gymnospermae: XIV.5-8; Angiospermae: XIV.9.
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Fig. 6.4 Structural formu of chlurophylls mophnres cob, d

carotenoids of seaweeds G )= green algac{ B )= brown alga L R)- red algae.
(Structural formulae from Ragan 1981.)
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Figure 3.7 (a) Anenuation of incident light with water depth (pure water), expressed as a
percentage of light af the water surfoce. Estimates assuime a hght exnncion coetficient of &, = 0033
tsee Cuantilang Ecology 4.1, pp. 56-57), (b)) The passage of light through water {(tmosmttunce )
recsces the quantity of light und modifies its speciral distribation {see F‘igm'l:'l-ﬂ-l_ Red wavelengths
are attermated more rapidly than green and blue wavelengths.
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Fig. 6.5 Absorption spectra of photosynthetic pigments. Green algae: (A) Chloro-
phylls a and b in ether. (B) Siphonaxanthin in ethanol. Brown algae: (C) Chloro-
phyll ¢ and fucoxanthin (FUC) in acetone. Red algae: (D) R-phycoerythrin (R-PE),
B-phycoerythrin  (B-PE). (E) C-phycocyanin (C-PC) and allophycocyanin
(APC). (F) R-phycocyanin. (A after Nultsch 1986; B from Yokohama and Kageyama
1977; C from Goedheer 1970; D-F from Goodwin 1974.)
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Fig. 8.7 Structural formulae of important seaweed carbohydrates. (Compiled after
Percival 1979; Percival and McDowell 1967; McCandless 1981.)
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Fertilizzanti liquidi

Liquid extracts of marine brown algae are marketed for use in agriculture and horticulture. Most of these extracts are
prepared from dried Ascophyllum nodosum meal (e.g. "Maxicrop", manufactured in the United Kingdom), or from dried total
drift, often referred to as "blackweed", but some utilise other species, such as Fucus serratus and Laminaria species (e.g.
"SM3"; United Kingdom). One product currently being marketed is prepared from the stipes of Ecklonia maxima from South
Africa (Kelpak, right). Other products prepared from seaweed include "Algifert" from Algea, a Norwegian company, "Seagro",
manufactured in New Zealand; and "Seasol", an extract manufactured by a company in Tasmania. These are prepared from
hot-water extracts of either the dried or wet seaweed, sometimes with the addition of sodium carbonate to aid extraction.
Liquid seaweed extracts are used at very high dilution rates which results in only very small quantities of material being
applied to a given area. The active substances in the seaweed extracts must therefore be capable of having an effect at a
low concentration.
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Gracilaria sp.
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www.algaebase.org Kappaphycus alvarezii (Floridophyceae)

K. avarezii (tambalang green)

K. alvarezii (purdoy)
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Inflated like a balloon,
this swollen bull kelp
float helds a curious
mixture of gases,
including carbon
monoxide.
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from Verbruggen et al 2013
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Global fishing of sea urchin predators and expanding
sea urchin barrens
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Sea urchin barrens as alternative stable states of
collapsed kelp ecosystems

Karen Filbee-Dexter®, Robert E. Schelbling
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MARSTRACT: Spa archin barrens are enthic sommmi-
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Eig- 1. |/ Destructor grazing froot of sea archins Sromgviocentrors drocdechionsly sdvancing inko a kKelp bod near Hadifax,

Mova Scoba, Canada, Photo credil- B, E. Schothling. (i) Extensies urchan |% pofvacanthis) barrens ' ibe Admutian bslands,

UsA. Photo credit: B, Komar: (2} Uirchins 5 drecharfionss oncscoared comiline algae tn barnens in Morway. Photo credit O W,

Fagarh. (1) Hange-exparding urchin Cenfrostepharus rodgnnat! forcaing patchy bammens in o kelp bed e soctheast Tesmanan
FEoto credit: 5.0, Ling. [E) £ nudps grazing o kolp bed in Japan PRoto credit: I Pujita
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Fig. 5. Ball-in-cup dlagiams representing phase shifis between kelp beds and sea urchin barrens in G reg:lm:l.s. [A) Aleutian Is-
lands, USA, |B) Central California; USA, (C) Maine, LISA, [D] Nova Scotia. Canada, (E] Nn-rwayr and {F) Tasmania, Australia.
For each region, the top diagram {in chronological order} represents the earliest known community assemblage [ﬂe‘tmﬂnaﬂ
by archeclogical evidence for the Aleutian [slands, California and Maine); this is followed by documented phase shifts and as-
sociated drivers leading to the present community state. See Barrens in regions with documented multiple phase shifis’ for de-
tailed explanation of drivers and dynamics for each region. Green balls represent kelp states, pink balls represent barren
states and Lght green or light pink balls indicate a transitional stage (e.q. kKelp bed with active urchin grazing patches or bar-
rens with kelp regrowth). Balls with dashed lines represent patchy kelp or barrans; balls with snlid lines represant extensive
kelp or barrens, Red vertical arrows represent changes in domains of altraction (resiience); dashed black arrows represent
shifts from one domain of attraction to- anpther, "A statistical association, not 3 mechanistic driver
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CO, + H 0 +—= H,C0;

Carbonic acid further dissociates mto a hydrogen ion and a
bicarbonate ion:

H.LO; «—— HCO, + HY

Bicarbonate may further dissociate into another hydrogen ion
amd a carbonate 1on:

HCO,

The carbon dioxide-carbonic acid-Tiearbonate system is a
comples chemical system that ténds o stayv i equilibrium.
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