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Floating seaweed and the influences of temperature, grazing and
clump size on raft longevity — A microcosm study
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Abstract

Laboratory experiments were conducted to evaluate the longevity, and consequently also the rafting capacity of the brown
seaweeds Fucus vesiculosus and Ascophyllum nodosum. The seaweed degradation process and the activity of the grazer Idotea
baltica were strongly influenced by temperature: only at 5 °C, the seaweed growth exceeded the weight loss. At higher
temperatures, seaweed fragments sank quickly (within 100 days at temperatures higher than 15 °C). This process was significantly
accelerated in the presence of I. baltica, resulting in a decrease of raft longevity of 60–70%. At a constant temperature of 15 °C and
in the absence of grazers, fragments of A. nodosum floated longer (mean 45 weeks) than fragments of F. vesiculosus (mean
15 weeks). The results indicate that floating seaweeds have the potential to stay afloat for a long time, but that their longevity is
temperature-dependent and can be strongly reduced by grazing activity of associated herbivores.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

Floating seaweeds are abundantly found in surface
waters of the Belgian coastal zone and other regions of
the world due to the presence of buoyant tissue or gas
filled bladders. After detachment as a result of grazing
damage, wave action during storms or seasonal release
of thalli or reproductive structures (Lenanton et al.,
1982; van der Merwe and McLachlan, 1987; Hobday,
2000a,b,c; Viejo and Åberg, 2003; Thiel and Gutow,
2005a), these algae and other debris form ephemeral
rafts of various sizes and shapes, which can travel con-
siderable distances due to tidal and non-tidal (e.g. wind

induced and density-driven currents) drift of surface
waters (Parsons, 1986). The seaweed rafts influence the
distribution of species by providing fauna with a
substrate for attachment, protection, a food source and
a means of dispersal (Thiel and Gutow, 2005b). The
process of rafting has been intensively studied in recent
years and appears to be an advantageous strategy for
enhancing survival and dispersal of seaweeds and their
associated fauna (Dayton, 1973; Parsons, 1986; Macaya
et al., 2005; Salovius et al., 2005; Thiel and Gutow,
2005b).

Although the importance of rafting as a dispersal
mechanism is widely accepted, indications about raft
longevity and travel distance in literature are usually
limited to rough estimates. Strong indications for lon-
gevity of floating seaweeds come from studies in which
entire plants or parts were tethered in coastal areas

Journal of Experimental Marine Biology and Ecology 343 (2007) 64–73
www.elsevier.com/locate/jembe

⁎ Corresponding author. Tel.: +32 9 264 85 25; fax: +32 9 264 85 98.
E-mail address: Sofie.Vandendriessche@UGent.be

(S. Vandendriessche).

0022-0981/$ - see front matter © 2006 Elsevier B.V. All rights reserved.
doi:10.1016/j.jembe.2006.11.010



Aut
ho

r's
   

pe
rs

on
al

   
co

py

(reviewed in Thiel, 2003). The drawback in these
studies is that tethering may not be representative of the
open ocean situation, as the seaweeds are not allowed to
be free floating and are therefore restricted in their
response to prevailing environmental conditions (winds,
currents, wave surges). Other authors used distance to
the nearest potential source region as an estimate for
floating duration (Ingólfsson, 1995). This approach,
however, cannot be used in regions where current
patterns are so complex that unravelling the origin of
seaweed patches is still to be challenged (e.g. Belgian
coast). Another method is based on the size and growth
rate of sessile rafters like stalked barnacles (e.g.
Helmuth et al., 1994; Macaya et al., 2005), which
were not found on floating seaweeds recovered off the
Belgian coast (Vandendriessche et al., 2006a). Finally,
estimates were also made based on colour and blade
length of the seaweeds themselves (Ryland, 1974;
Stoner and Greening, 1984; Parsons, 1986; Helmuth
et al., 1994; Hobday, 2000c). Although these methods
provide data about the age of the rafts, an answer to the
question ‘How long can floating seaweeds stay buoy-
ant?’ can only be obtained experimentally by maintain-
ing them in seawater in a laboratory, like it has been
done in the past for a number of drift plant seeds and
fruits (e.g. Skarpaas and Stabbetorp, 2001; Lacap et al.,
2002; Thiel and Gutow, 2005a).

Macaya et al. (2005) stated that the survival of
floating seaweeds on the sea surface depends on several
factors, including temperature (Hobday, 2000c), damage
caused by sunlight (Jokiel, 1980), nutrient levels (Edgar,
1987), epibiont growth (Parr, 1939) and grazing (Thiel
and Gutow, 2005a). However, the impacts and relative
importance of these factors have not yet been quantified
experimentally, as was suggested in Thiel and Gutow
(2005a). Parsons (1986) stated that exudation and
weight loss can and probably do occur while the sea-
weed is floating, but did not make measurements. In
order to evaluate the rafting capacities of ephemeral
seaweed patches, the present study focused on the in-
fluences of temperature, grazing and clump size on raft
longevity. The experimental study was carried out in a
controlled environment reflecting North Sea (Belgian
coastal zone) conditions considering salinity, tempera-
ture, seaweed species and grazer species.

2. Materials and methods

2.1. Experiment I: influence of temperature and grazing

The experiment was carried out in 4 climate chambers
with constant temperatures (5 °C, 10 °C, 15 °C and

18 °C) and a 12:12 h light:dark cycle (constant light
intensity, Philips TL-D 18W, 840). In each climate room,
12 plastic containers (25 cm diameter) were filled with
1.5 l of artificial seawater (34±0.5 PSU) and provided
with an air source. The temperature and salinity con-
ditions are based on typical values from water mass
characteristics from the North Sea (salinity 34–35 PSU,
mean water temperatures 6 °C in winter to 17 °C in
summer). Fresh Fucus vesiculosus and Ascophyllum
nodosum, harvested from Lake Grevelingen and the
Paulina saltmarsh (The Netherlands), were thoroughly
rinsed in order to remove associated fauna and fila-
mentous algae. Pieces of seaweed (6×Fucus, 6×Asco-
phyllum) with an initial blotted wet weight of 10 to 12.5 g
were randomly distributed into the containers in each
climate chamber. Five adult individuals of the herbivo-
rous isopod I. baltica (18–31 mm standard length) were
randomly added to 6 containers (3×Fucus, 3×Asco-
phyllum) in each climate chamber. This isopod number
roughly corresponds with densities of 300–500 indivi-
duals per litre of seaweed, which is quite high but still
realistic (Vandendriessche et al., unpublished data). Two
to five times a week (more frequently at the higher
temperatures), the seaweed fragments were blotted dry
and weighed to the nearest milligram. The number of
isopods in each container was checked and dead
individuals were immediately replaced. Twice a week,
the seawater was replaced. The experiments at 10, 15 and
18 °C ran until all seaweed fragments had sunk; the
experiment at 5 °C was stopped after 211 days (all
fragments were still floating).

The choice of Idotea baltica as test organism for
grazing is based on the fact that the genus Idotea is one of
the most abundant taxa found on a wide variety of
floating items (Thiel and Gutow, 2005b). Idotea baltica
is very abundant and dominant on algal rafts in the North
Sea, indicating the importance of floating substrata for
this species (Locke and Corey, 1989; Vandendriessche
et al., 2006a). Contrary to its congener Idotea metallica,
this species grazes heavily on its rafting substrate,
thereby shortening the longevity of the raft and even-
tually destroying it (Gutow, 2003). Nevertheless, this
species is considered to be a successful rafter due to its
ability for local recruitment (reproduction by incubating
embryos in the marsupium), enabling the maintenance
of local populations when the duration of the journey
exceeds the typical lifetime of the species (Thiel and
Gutow, 2005b). Furthermore, I. baltica grows quite fast
on floating items (0.37 mm per day; Gutow, 2003) and
can strongly cling to its substrate. The species is also
very motile and can switch between floating items in
favorable conditions.
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2.2. Experiment 2: influence of clump size

This experiment was carried out in a 15 °C climate
chamber with a 12:12 h light:dark cycle (constant light
intensity, Philips TL-D 18W, 840). Twenty-four aerated
containers were filled with artificial seawater and fresh
fragments of F. vesiculosus and A. nodosum of different
size, which were thoroughly rinsed in order to remove
associated fauna and filamentous algae. Fragments of
both seaweed species with an initial wet weight of 20,
40, 80 and 160 g (±0.5 g; 3 replicates each) were
randomly distributed in the containers. The initial
numbers of air bladders and reproductive structures
were counted. Every week, the seawater was replaced
and the seaweed fragments were blotted dry and
weighed to the nearest milligram. The experiment was
stopped after 1 year and 5 months, when only six frag-
ments were still floating.

2.3. Data treatment

The effects of seaweed species and grazing treatment
per temperature were investigated using a 3-Way
ANOVA based on log (x+1) data of raft longevity
(days) and final weight (no test for data from 5 °C
because the experiment was stopped after 211 days).
The effects of seaweed species and grazing treatment
per temperature on rate of weight loss were investigated
using a 2-Way ANOVA and Spearman rank correlations
because, in this case, the assumptions did not fulfil the

requirements for a 3-Way ANOVA. Parametric T-tests
were used to examine differences in mortality of
I. baltica in the two seaweed treatments per temperature.
Two-Way ANOVAwas also used to examine the effects
of initial clump weight and seaweed species on the
longevity and the rate of weight loss in the second
experiment. The significance of correlations was tested
using the Spearman rank procedure.

Due to the use of artificial seawater, fouling of the
seaweed fragments was not detected during the course
of both experiments and was not considered in further
analyses.

3. Results

3.1. Experiment I: influence of temperature and grazing

3.1.1. Raft longevity
The raft longevity of the seaweed was not signifi-

cantly different between F. vesiculosus and A. nodosum
in this first experiment (3-Way ANOVA F1=2.8,
p=0.1). The effects of grazing, however, were more
important (F1=21.7, pb0.0001). In the presence of the
isopod I. baltica, seaweed fragments sank significantly
faster, which was most pronounced at the highest tem-
peratures: seaweed fragments stayed afloat for a mean of
16.8 days in the presence of isopods and for a mean of
55.3 days in the absence of isopods at 15 °C, while they
floated for a mean of 24.4 days in the presence of
isopods and for a mean of 61.3 days in the absence of

Fig. 1. Whisker plots (mean±SE) of raft longevity (days) per treatment (2 seaweed species — presence or absence of grazing isopods).
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isopods at 18 °C. This means that the floating capacity
of the seaweed fragments decreased with 60–70% in the
presence of the used isopod density (Fig. 1).

Next to a negative effect of grazing, the raft longevity
also suffered a negative effect (however not significant
in 3-Way ANOVA: F2=2.9; p=0.07) of increasing
temperature (Fig. 2A). For the two treatments (grazing/
no grazing), the correlation between floating capacity
(expressed as days afloat) and temperature was signifi-
cantly negative (Spearman R=−0.66, pb0.001 in both
cases). While seaweed fragments were still floating after
211 days at 5 °C, they sank within 100 days above 15 °C
in the absence of isopods and even faster in their pre-
sence (in less than 45 days).

All interaction effects between temperature, grazing
treatments and seaweed species were not significant (3-
Way ANOVA F2=0.12 for temp.×seaweed species,
F2=0.55 for temp.×grazing treatment, F1b0.00 for
seaweed species × grazing treatment, F2 = .77 for
temp.×grazing treatment×seaweed species, pN0.05 in
all cases).

3.1.2. Weight loss
The effects on the rate of weight loss are similar to

those on floating capacity: grazing significantly increased
weight loss at all temperatures (reduced seaweed growth
at 5 °C),while the seaweed species did not account for any
differences (Table 1). Differences in the rate ofweight loss
between treatments (grazing/no grazing) increased with
temperature: the rate of weight loss was 1% higher at 5 °C
in the case of grazing, 2% at 10 °C and 3% at 15 and
18 °C. The correlation between temperature and weight
loss was stronger in the treatments subjected to grazing
(Spearman R=0.71, pb0.001) than in the treatments
without grazing (Spearman R=0.62, p=0.001) (Fig. 2B).

In the no-grazing treatments, seaweed fragments
slowly lost weight until they sank (Fig. 3). In a few
cases, the weight stabilised and the formation of repro-

ductive structures was observed. Only at the lowest
temperature (5 °C) was significant growth seen (up to
335% of the initial weight). Weight increased, although
less spectacularly, in the grazing treatments at 5 °C. At
higher temperatures, however, the grazing by isopods
augmented the rate of weight loss (up to five times
faster). The results indicated a higher grazing activity of
I. baltica at higher temperatures, but also a faster
decomposition of the seaweed fragments due to frag-
mentation and degradation. Only at a temperature of
5 °C was the growth of the seaweed large enough to
compensate for the grazing pressure.

The weight at which the seaweed fragments sank was
highly variable (range 1–100% of initial weight) and
was not influenced by temperature (3-Way ANOVA
F2=0.69, p=0.51), while significant effects were
observed considering seaweed species and grazing (3-
Way ANOVA F1 = 4.54, p= 0.04 and F1 = 8.64,
p=0.06, respectively). Fragments of F. vesiculosus
sank at a larger size (mean 46% of initial weight) com-
pared to fragments of A. nodosum (mean 22%). On
average, seaweed fragments sank at 29–42% of the
initial weight, but the variations were very high.

Fig. 2. Scatterplots of (A) raft longevity (days) vs. temperature (°C), and (B) rate of weight loss (% per day) vs. temperature (°C) per grazing treatment
(2 series).

Table 1
Results of 2-Way ANOVA regarding effects of seaweed species
(Ascophyllum nodosum–Fucus vesiculosus), the presence of grazing
and the interaction of both factors per temperature on the rate of weight
loss

Temperature (°C) Two-way ANOVA F1- and p-values

Effect
seaweed

Effect
grazing

Interaction

F1 p F1 p F1 p

5 0.53 0.49 6.86 0.031 2.54 0.15
10 1.95 0.20 7.77 0.02 b0.01 0.95
15 1.39 0.26 80.93 0.000002 5.44 0.039
18 0.11 0.75 16.81 0.0026 5.39 0.045
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3.1.3. Mortality of I. baltica
Differences in the mortality of isopods were not

significant between seaweed treatments ( pN0.25 at all

temperatures). There was, however, a positive signifi-
cant relationship between isopod mortality and temper-
ature (Spearman R=0.51, p=0.01). Average mortality

Fig. 3. Scatterplots of percent initial weight in function of time (weeks) per temperature and per treatment. Trendline=distance weighted least squares.
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ranged from 0.05 individuals per day at 5 °C, over
0.09 Ind/day at 10 °C, 0.33 Ind/day at 15 °C, to 0.22 Ind/
day at 18 °C.

3.2. Experiment 2: influence of clump size

The effect of seaweed species on floating capacity
was significant in this second experiment (2-Way
ANOVA F1=11.06, p=0.005), while the initial weight
of the seaweed fragments was not (2-Way ANOVA
F3=0.49, p=0.41). Fragments of A. nodosum stayed
afloat for an average of 45 weeks (±26 weeks), while
fragments of F. vesiculosus stayed at the water surface
for an average of only 15 weeks (±9 weeks) (Fig. 4).

Apparently, there was no significant correlation between
floating capacity and the number of air bladders and
reproductive structures for both species (F. vesiculosus:
Spearman R=0.12, p=0.69; A. nodosum: Spearman
R=−0.21, p=0.50).

The rate of weight loss, however, was strongly
influenced by the initial size of the seaweed fragments
(Spearman R=0.84, pb0.001): the 20 g fragments
decreased with a mean of 0.7% per week; the 40 g
fragments with 1.6% per week, the 80 g fragments
with 1.7% per week and the 160 g fragments with 8.6%
per week (Fig. 5). The evolution in weight loss of
the fragments, however, was very variable (Fig. 4). In
A. nodosum, there usually was an initial decrease of

Fig. 4. Scatterplots of percent initial weight as a function of time (weeks) per seaweed species and per treatment (4 initial fragment sizes).
Trendline=distance weighted least squares.
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weight (all reproductive structures were gone after
2 weeks) after which a lot of the fragments sank or
fragmented (signs of decay were obvious after 6 weeks;
fragmentation of the remaining fragments was advanced
after 12 weeks). Small fragments had the capacity to
stay afloat for a long time (up to 70 weeks). Only few
fragments showed temporary increases of weight, which
was mainly due to the formation of new reproductive
structures (between week 40 and 48). Fragments of
F. vesiculosus quickly showed signs of decay, but frag-
mentation was less frequent. Just like in A. nodosum
fragments, temporary increases in weight could be ob-
served due to the formation of shoots (week 16 in 80 g
fragments) and reproductive structures (from week 19 in
two 40 g fragments).

4. Discussion

4.1. Experiments

Rafting is regarded to be an important dispersal
mechanism in the marine environment, but its success
largely depends on the quality of the floating substrate.
Floating seaweeds probably represent the quantitatively
most important biotic substrates and they are very well
suited for rafting due to their buoyancy (pneumatocysts)
and food value (Thiel and Gutow, 2005a). Grazing on
the seaweeds themselves allows herbivores to tempo-
rarily survive on seaweed rafts, but the presence of (high
densities of) a voracious grazer may have detrimental
effects on buoyancy and even destroy the raft. This is
clearly demonstrated by the study of Gutow (2003) and
the results of the present study, in which grazing by the
common isopod species I. baltica shortened the period
of buoyancy by 60–70%. While I. baltica itself and
other mobile rafters may seek new rafts (e.g. in conver-
gence zones), less mobile and sessile rafters will in-
evitably perish. The degradation speed and grazing
activity, however, were strongly influenced by temper-

ature (cf. Paalme et al., 2002): weight loss and sub-
sequent sinking was fastest at higher temperatures (15–
18 °C), but was substantially slower at lower tempera-
tures. The rate of weight loss was even exceeded by
growth at 5 °C: seaweed fragments substantially in-
creased in weight. These results agree with the findings
of Hobday (2000c) and Salovius and Bonsdorff (2004)
that the decomposition rate of floating seaweed rafts is
temperature-dependent. In the study of Hobday (2000c),
observations showed that the aging rate of Macrocystis
was low below 20 °C, but that there was a dramatic
increase at higher temperatures. A lower consumption
rate in cold conditions also explains the absence of signs
of decay on floating A. nodosum in Iceland after 40 days
(Ingólfsson, 1998), while grazing experiments with
I. baltica in the North Sea resulted in rapid degradation
and weight loss (Gutow, 2003; Vandendriessche et al.,
2006b). Contrary to ephemeral seaweed rafts, the per-
manently floating Sargassum has an optimal survival in
high water temperatures (Dooley, 1972; Thiel and
Gutow, 2005a).

The size of seaweed rafts can vary from a few
centimetres (seaweed fragments) to tens of meters (large
entanglements of a high number of different plants, e.g.
Helmuth et al., 1994). Fell (1967) stated that rafting by
brown algae is more significant in the southern hemi-
sphere because kelp species are generally larger there
and thus more persistent. The influence of clump size on
the persistency of rafts and thus on the period of buoy-
ancy was investigated in the second experiment, which
indicated that initial weight of the detached seaweeds
does not significantly influence the period of buoyancy.
Moreover, larger seaweed fragments lost weight faster
than smaller fragments. Rather than being the result of
initial fragment size, the higher persistency of large rafts
(Fell, 1967) is more likely to result from entanglement
of new seaweed fragments that maintain the buoyancy
of the raft and provide additional food resources for
rafting organisms.

In this experiment, the difference between seaweed
species was more important than the differences in
fragment size: fragments of A. nodosum stayed afloat
longer (mean 45 weeks) than fragments of F. vesiculosus
(mean 15 weeks). This difference can be explained by
differences in the degradation process: A. nodosum
fragmented quite quickly, after which a large proportion
of the smaller fragments sank. The remaining fragments
that were equipped with large air bladders were able to
stay afloat for a long time and sometimes even formed
reproductive structures. These small fragments, howev-
er, cannot support the initially high densities of rafters
and their importance as rafts for associated fauna

Fig. 5. Scatterplot of the rate of weight loss (% per week) as a function
of initial weight (g).
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probably diminishes dramatically. However, as they are
still able to become fertile, these fragments may still
promote the dispersal of the seaweed itself (cf. Dayton,
1973; Deysher and Norton, 1982; Macaya et al., 2005).
In rafts of F. vesiculosus, fragmentation was less fre-
quent and the degradation process quickly affected the
air bladders, causing the fragments to sink. In both
species, however, the variability in the degradation
process was very high: while there was apparent weight
loss in most fragments, some fragments did not show
any signs of decay and grew substantially. Although all
seaweed plants were collected at the same site and at the
same time, small variations in age, toughness and size of
the bladders may have influenced floating capacity. The
fact that the seaweed species had no significant effect on
raft longevity in the first experiment may be due to the
small size of the used fragments and the substantial
effect of grazing.

4.2. Implications for the rafting process

The estimates of floating capacity obtained in the
present study (A. nodosum and Fucus vesiculosus)
reached a maximum of 1 year and 5 months at a constant
temperature of 15 °C (probably even more at 5 °C, but
the experiment was stopped after 211 days). Taking into
account a mean raft velocity of 0.5–1.0 km per hour for
floating objects (Thiel and Gutow, 2005a), a seaweed
raft has the potential to travel 6180–12,360 km. How-
ever, these estimates are significantly shortened (de-
crease with 60–70%: 1854–4944 km) due to the
presence of grazers, which cause the rafts to decrease
in size and sink much faster. Furthermore, raft longevity
will, in open ocean conditions, even more be shortened
due to epibiont load (Dooley, 1972) and fragmentation
and loss of buoyancy as a result of wave action (Johnson
and Richardson, 1977; Shaffer et al., 1995), effects of
desiccation and high UV-radiation (Cronin and Hay,
1996), and the occurrence of storms, during which
massive amounts of seaweeds sink or wash ashore. The
persistence of pelagic rafts in inshore areas also appears
to be related to the proximity of surrounding land
(Parsons, 1986). The movement of seaweed in a bay, for
example, is probably very restricted and the majority of
floating seaweeds probably beach shortly after detach-
ment. Consequently, rafting is very likely to be more
limited than expected based on floating capacity of the
freshly detached seaweeds, and persistence estimates for
A. nodosum and F. vesiculosus of 10–12 days (Parsons,
1986 — Canada) to more than 43 days (Ingólfsson,
1998— Iceland) are probably more realistic. Ideally, the
differences between potential and real raft longevity

could be investigated using satellite tracking of freshly
released rafts (Hobday, 2000a).

Although the results of the present study indicated
that the longevity of a raft composed of floating sea-
weeds is in the order of magnitude of weeks to a few
months rather than a year or more, the potential success
of rafting via floating seaweeds should not be minimised
or dismissed: in a few weeks time, a raft can still travel
considerable distances, especially when the raft is
caught in strong (tidal) currents or internal waves, or
is driven by strong winds (Kingsford and Choat, 1986;
Helmuth et al., 1994; Thiel and Gutow, 2005a; Thiel and
Haye, 2006). Additionally, low temperatures enhance
raft longevity, potentially increasing rafting success in
winter conditions and at high latitudes. Finally, not all
rafters have a destructive effect on their raft, which was
clearly shown for the isopod I. metallica, a rafter that
only minimally feeds on the seaweeds (Gutow, 2003).
Hence, many studies provide evidence supporting long-
distance dispersal mediated by seaweed rafts, ranging
from hundreds of kilometres (e.g. Hobday, 2000c;
Macaya et al., 2005) to intercontinental travel (e.g.
Yeatman, 1962; Ingólfsson, 1992; Franke et al., 1999).

The increase of raft longevity with decreasing tem-
peratures in the present study strengthens the hypothesis
that rafting by organisms on ephemeral floating sea-
weeds is much more important at higher latitudes (Fell,
1967; Helmuth et al., 1994; Thiel and Gutow, 2005a), at
which production and growth of the seaweeds can
exceed weight reduction due to grazing, and at which
macro-algae are more abundant (compared to the tropics;
Highsmith, 1985). Although long-distance rafting by
means of seaweeds is less probable at lower latitudes, the
dispersal of rafting fauna and flora has probably in-
creased dramatically in the last decades due to the
increase of long-lived man-made rafts (e.g. plastic, tar
balls, rubber), which are not prone to grazing and which
are less sensitive to temperature and UV-radiation
mediated decay (e.g. Aliani and Molcard, 2003; Thiel
et al., 2003; Barnes and Milner, 2005). Man-made
flotsam carrying persistent colonisers has even been
reported from the Southern Ocean and the Arctic (Barnes
and Fraser, 2003; Barnes and Milner, 2005), and is very
likely altering the process of marine rafting in terms of
increased opportunities for rafting and shifts in rafting
species (Winston, 1982; Thiel and Haye, 2006).

4.3. Conclusion

Floating seaweeds can, at low temperatures, continue
to grow during their journey and constitute a continu-
ously replenished food source for some rafting animals.
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However, the presence of high densities of grazing
organisms substantially contributes to the destruction of
the rafts. Consequently, the period in which a raft can
support a rafting community (including grazers) is
shorter than expected based on the estimation of the
floating capacity of fresh seaweed fragments. The
temperature-dependency of degradation and grazing
activity implies that long-distance dispersal by means of
rafting on floating seaweeds has the highest chances of
success at higher latitudes.
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