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Abstract

If the number of individuals in a population oversubscribes a resource then competition can
occur and may lead to injurious fighting, if the cost of fighting is lower than the value of the
resource. Here we consider how weapon size (nematocyst length), body size (pedal disc
diameter, wet weight) and number of injuries inflicted are related to fighting ability in the
common intertidal beadlet anemone, Actinia equina. 160 anemones were utilised from two
sites, within two size classes, to engage in contest behaviour. There was no significant effect
on pedal disc diameter, wet weight or nematocyst length of the outcome of a contest. The
winners of contests were the anemones found to inflict the greatest number of injuries on
their opponents. The results also demonstrated a significant positive relationship between
the body size of an anemone and the number of peels inflicted on that individual by their
opponent. However, there was no significant relationship between the average nematocyst
length of an individual and the number of scars that individual had. As anemone size
increased, the number of injuries inflicted on that individual also increased. This may be
related to it being more difficult to triumph over a larger anemone and so you have to cause
greater injury to it. In this study, individuals appear not to ‘size up’ their opponents, merely
escalate to all out fighting immediately. Further work includes studying whether past
encounters affect an anemone’s fighting ability in a later contest.
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Introduction

Animals need an area to inhabit and have evolved a large range of adaptations to
guard and increase this area (Williams 1991). One such method is contest or
agonistic behaviour. Defined as “behavior that is adaptive in situations of conflict
between members of the same species” (Scott 1966), agonistic behaviour relates to
the range of intraspecific fighting or competitive behaviours, including threat, attack,
retreat and defensive fighting (Scott & Fredericson 1951). If the number of individuals
in a population oversubscribes a resource, such as space, food or water, then
competition can occur and may lead to injurious fighting if the cost of fighting is lower
than the value of the resource (Just & Morris 2003). Ultimately, the aim of contest
behaviour is to induce the opponent to retreat (Briffa & Sneddon 2007).

Parker (1974) defined resource holding potential (RHP) as “a measure of the
absolute fighting ability of an individual” and this can be influenced by morphology,
physiology and also past experience (Sneddon et al. 1997). Body size is usually
expected to correlate with fighting ability or RHP of an individual (Just & Morris 2003).
Renison et al. (2006) reveal how both inflicting injuries and body size are related to
fighting ability in male Magellanic penguins; they found that larger males won more
fights and that the amount of injuries inflicted by male penguins was positively
correlated to the quality of the nest being fought over. However, Lindstrom &
Pampoulie (2005) demonstrated that individuals might not necessarily choose the
most valuable resource, but the optimum resource, as a compromise between value
and dependability.

Previous studies have shown body size and weapon size to be important elements of
fighting behaviour. Sneddon et al. (1997) used body size and chela length as
indicators of RHP in male shore crabs, Carcinus maenas. They found that individuals
with larger claws won more contests, but that relative body size was not significantly
related to fighting ability. In contrast, Briffa (2008) demonstrates how weapon size is
not as good a predictor of fight outcomes in house crickets, Acheta domesticus, as
body size. The author also provides evidence that winners of contests between
crickets were heavier or larger and had higher energy levels than losers. Schroeder &
Huber (2001) investigated how claw growth is related to fighting ability, and
strategies, in the crayfish, Ornectes rusticus. They discussed the reasons why larger
male crayfish spend longer at each stage of agonistic behaviour, before escalating to
the next. These included increased likelihood of injury and the possibility of losing a
claw, rendering the crayfish defenceless and less attractive to mates.

Briffa & Elwood (2005) found that in the hermit crab, Pagurus bernhardus, energy
reserves were closely correlated to fighting behaviour, and physiological change
happened before any changes to behaviour. They discuss how contest behaviour is
likely to be more costly “in terms of harmful metabolic by-products”, rather than the
individual receiving obvious damage. This shows that endurance and energy needed
for this type of behaviour could be constraints on the fighting ability of an individual
(Briffa & Sneddon 2007).

The current study considers how weapon size (nematocyst length), body size (pedal
disc diameter, wet weight) and number of injuries inflicted are related to fighting
ability in the common intertidal beadlet anemone, Actinia equina. The beadlet
anemone is found in the family Actiniidae, within one of the orders, Actiniaria (the true
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sea anemones), of the Cnidarian class Hexacorallia (Manuel 1981). The phylum
Cnidaria (=Coelenterata, part of the super phylum Radiata (Dunn 1982)) is uniquely
characterised by the possession of cnidae in their tissues, and these structures are
necessities for their way of life (Watts et al. 2000). Cnidae, meaning ‘stinging thread’
(Daly et al. 2003), are intracellular capsules containing “a coiled tubule that may be
everted in response to suitable stimulation” (Williams 1996) and the most common
type is the nematocyst.

Sea anemones have been established as one of the ‘simplest’ animals to possess
aggressive behaviour (Bigger 1980) and this aggression has been well documented
(e.g. Brace & Pavey 1978; Brace & Reynolds 1989; Turner et al. 2003). The
functional role of this aggression is thought to be to increase the chance of survival
through competitive occupation of space (Brace & Santer 1991) and it can be carried
out using a range of specialist nematocyst-bearing structures, including the acrorhagi
or catch tentacles (Williams 1991).

Acrorhagi are hollow sacs containing numerous holotrichous (“spines over the full
length”) nematocysts (England 1991), which are located in the ‘fosse’ (a circular
groove enclosed by the parapet), below the outer circle of tentacles on the upper
body column (Ayre 1982). These structures are only found in species within the
family Actiniidae (Williams 1991). All acrorhagi bearing species studied thus far
appear to follow the sequence of behaviours described for Actinia equina by Bonnin
(1964). There are five phases to aggressive encounters: initiation, inflation of
acrorhagi, overtopping, attack and recovery (Francis 1973; Brace et al. 1979; Brace
1981; Turner et al. 2003). Initiation is when two genetically distinct anemones are
brought into tentacular contact, followed by a number of feeding tentacles being
withdrawn (Knowlton 1996). The acrorhagi are inflated and moved, by contractions of
the oral disc and body column, to touch the adversary (overtopping) (Williams 1978).
The aggressor then places its expanded acrorhagi on the other anemone, and the
acrorhagi discharge nematocysts into the victim’s outer body layer (Francis 1988).
Usually pieces of the ectoderm are left behind, termed “acrorhagial peels” by Bigger
(1980). These ‘peels’ continue to discharge nematocysts and can cause necrosis of
the tissues, and even the death of the individual (Brace & Reynolds 1989). Recovery
of the attacking individual consists of a slow return to the original position (Brace
1981).

In a previous study, Brace & Pavey (1978) discussed how the size of an anemone
within the species Actinia equina is related to the individual's aggressive response.
They found a “size-dependent dominance hierarchy” showing that larger contestants
aggress earlier and subsequently win more encounters. Brace (1981) also used
asymmetric contests to demonstrate that larger individuals of the species Phymactis
clematis show evidence of aggressive responses earlier than smaller ones. However,
the study also found that there was a distinct lack of individuals assessing their
opponent’s size and ability before escalating. The author proved this by showing that
the onset of aggression is not related to the ‘dominance rankings’ of individuals. In
contrast, Knowlton (1996) showed that the weight of an anemone is not related to the
likelihood of winning a contest. However, these studies all failed to look at any other
factors that could influence the individual’s fighting abilities or confound the results of
their work, for example, weapon size. No study has thus far shown a relationship
between weapon size or number of injuries inflicted and an anemone’s fighting
ability.
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The objectives of this study were to (1) identify which of the potential correlates of
RHP, body size, weapon size and injuries inflicted, differ between winners and losers
in Actinia equina and (2) determine whether asymmetry between contestants in these
parameters changes the outcome of contests. This investigation aims to deduce the
key factors of agonistic behaviour in anemones, by eliminating all of the possible
confounding factors.

Methods

Collection and Maintenance of Animals

The anemones used in this investigation were collected from two sites, Hannafore
Point, Looe (OS grid reference: SX254533) and Whitsands Bay (OS grid reference:
SX410513), both in Cornwall. This was to ensure the individuals in a contest could
not possibly be clonemates (genetically identical individuals) and so would elicit an
aggressive response, as clonemates have been proven to show no indications of
aggression (Turner et al. 2003). Individuals were collected weekly, at low tide,
throughout autumn and winter (September to December 2007) and individuals from
both sites were collected during the same low tide on the same day each week. At
the same time, individuals from the previous week were replaced in their natural
environment.

Individuals were prised away from the substrate gently using a blunt knife, and any
animals damaged in this process were discarded. The red/pink pedal disc colour
morphs were favoured over the grey/green morph because Brace & Reynolds (1989)
demonstrated that the grey/green morph was significantly less aggressive than those
animals with light pink to dark red pedal disc colouration. Two size classes were
collected; ‘large’ anemones with a pedal disc diameter of over 20mm and ‘small’
anemones with a diameter less than 15mm.

Specimens were transported to the University of Plymouth in plastic buckets, with
lids, containing fresh seawater. In the laboratory, the anemones were allowed to
settle onto individual small, flat rocks and then placed into saltwater aquaria (volume
= 20 litres), aerated by air stones. The aquaria were kept in a controlled-temperature
facility at 15 °C, under a natural light regime and the individuals were given a
minimum of three days to acclimatise. The specimens from the two sites were
maintained in separate tanks and so non-experimental contact was kept to a
minimum. Tests were carried out during the daytime, with no tests being conducted
after the anemones had been housed in excess of seven days.

Observation of Aggressive Encounters

For each experiment, two anemones (one from each site), on their individual rocks,
were placed into an experimental tank (volume = 5 litres), filled with pre-aerated
saltwater, and allowed a minimum of 10 minutes to acclimate and fully expand their
tentacles. Only animals with fully expanded oral discs were used in contests. The two
rocks bearing the animals were then pushed together until contact was established
between at least three of each anemones’ tentacles, as Francis (1973) found that
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proximity alone is not enough to initiate an aggressive response; tentacular contact is
required for an aggressive encounter to ensue.

The contests were then monitored for three hours, before the outcome of the
encounter was decided. The ‘winner’ was determined to be the anemone that had
moved the least distance from the start (centre) point. The winner usually remained
expanded and the ’loser’ partially closed and sometimes partly detached from its
rock. If neither anemone had moved and both remained open and active, the contest
was deemed to be a ‘no fight'. No anemone was used in more than one contest.

Since, in these experiments, both individuals were firmly fixed to rocks before the
contest, the ‘residency factor’ (Grafen 1987; Kemp & Wiklund 2004) should not have
influenced the outcome. Pedal disc diameter was measured using dial callipers and
wet weight was recorded. The number of acrorhagial peels or scars each animal had
received during the contest was noted.

Tissue samples were taken from each individual, irrespective of the outcome of the
encounter, by scraping a small amount of ectoderm from one of the acrorhagi. The
tissue sample was placed on a standard 76x26mm glass microscope slide and
compressed using a pair of forceps. The nematocysts within the tissues were then
stained using 1% methylene blue solution. Nematocysts were viewed using a
binocular confocal Leica MZ12 microscope at x8 magnification and a digital image
(using a Nikon Coolpix 4500 Digital Camera) of the nematocysts of each individual
was taken. The nematocysts were then measured using Image Tool 3.0 software,
using a graticule (division = 0.1mm) for calibration. Only undischarged (still capable
of being fired) nematocysts were measured since changes in volume may occur after
discharge (Godknecht & Tardent 1988). Within randomly selected fields of view, 10
nematocyst lengths were measured and a mean length calculated for each individual.

Contests were carried out within four discrete groups: (a) an individual from Looe
against an individual from Whitsands — both large; (b) an individual from Looe against
an individual from Whitsands - both small; (c) a large individual from Looe against a
small individual from Whitsands; and (d) a small individual from Looe against a large
individual from Whitsands. 160 individuals were used in contests overall: 80 from
each site within 80 contests. Large individuals always had a pedal disc diameter of
over 20mm; small anemones always had a pedal disc diameter under 15mm.

Statistical Analysis

All data were analysed using MINITAB (version 15) or StatView statistical software.
Factorial repeated measures ANOVAs were used to analyse the effect on each
parameter measured of the outcome of fights. Chi-squared contingency tables were
applied to the chance of an anemone from one site winning a contest within each
group of fights and across them all. Pearson’s correlations were used to look for
relationships between the different parameters and paired t-tests were performed to
examine differences between the anemones from the two sites.
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Results

To determine the effects of winning or losing a fight on the morphological factors, a
series of ‘one within, two between’ repeated measures ANOVAs was performed. The
repeated measure was the outcome of the contest, the winner or loser. The between
group factors were the size class (‘large’ or ‘small’) of the individual from Looe and
the individual from Whitsands Bay (WS). The dependent variables were pedal disc
diameter, wet weight, average nematocyst length and number of peels inflicted on
the individual.

Effect of Body Size

There was no effect on pedal disc diameter of the outcome of a fight (F; g9 = 0.165, P
= 0.686) (see Figure 1). There was a highly significant effect of size of anemones
from Looe (F 169 = 63.042, P < 0.0001) and Whitsands Bay (F 169=49.726, P <
0.0001) between the two size classes, which demonstrates that the experiments
were carried out correctly. There was no effect on wet weight of an individual caused
by its fighting ability (F1, 69 = 0.301, P = 0.585) (see Figure 2). There were no
interaction effects found connected to wet weight or diameter.
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Figure 1. Average (1 standard error) pedal disc diameter of the winner and loser
anemone within each group of contests.
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Figure 2. Average (1 standard error) wet weight of the winner and loser anemone
within each group of contests.
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Effect of Weapon Size and Use

There was a near-significant effect on the average nematocyst length of the winner or
loser caused by the outcome (F1, 67 = 3.646, P = 0.061) (see Figure 3). This trend
showed losers had longer nematocysts on average than winners. The data also
showed a near-significant trend in nematocyst size between large and small
anemones from Looe (F1 7 = 3.803, P = 0.055) with larger individuals having larger
nematocysts (see Figure 4). This pattern was not seen in individuals from Whitsands
Bay.
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Figure 3. Average (1 standard error) nematocyst length of the winner and loser
within each group of contests.
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Figure 4. Average (+1 standard error) nematocyst length of individuals within the two
size classes from the Looe site.
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There was a significant effect of the outcome of a fight on number of peel scars (F1 69
=7.053, P <0.01) (see Figure 5). Winners were found to inflict a greater number of
peels on losers, than losers reciprocated. The data also demonstrated an interaction
effect between winning a fight and the size of the anemone from Looe (F1, 69 = 3.990,
P < 0.05) (see Figure 6). Large anemones from Looe had a greater number of peels
inflicted on them when they lost a fight, than small individuals or winners from Looe.
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Figure 5. Average (x1 standard error) number of peels or scars inflicted on the
winner and loser within each group of contests.
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Figure 6. Average (1 standard error) number of peels or scars inflicted upon an
individual from the Looe site, showing the difference between size classes and the
outcome of contests.
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Relationships between Factors

A Pearson’s correlation demonstrated that the diameter of an individual was highly
significantly positively related to its wet weight (r = 0.899, 144 d.f, P < 0.001) (see
Figure 7). The results also demonstrate a significant positive correlation between the
pedal disc diameter of an anemone and the number of peels inflicted on that
individual (r = 0.242, 144 d.f, P = 0.003) (see Figure 8). There was also a significant
positive correlation between wet weight of an individual and number of peels
received (r = 0.219, 144 d.f, P = 0.008) (See Figure 8). However, there was no
significant correlation between the average nematocyst length of an individual and
the number of scars that individual had (r = 0.119, 144 d.f, P = 0.160). The results
also show a highly significant positive correlation between wet weight and average
nematocyst length (r = 0.314, 144 d.f, P < 0.001) and between pedal disc diameter
and average nematocyst length (r = 0.348, 144 d.f, P < 0.001) (see Figure 9).
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Figure 7. Positive relationship between an anemone’s pedal disc diameter and wet
weight. Each point is a single anemone.
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Differences between Sites

Paired t-tests showed no significant differences in pedal disc diameter (t = 0.61, 138
d.f, P = 0.543), wet weight (t = 0.03, 138 d.f, P = 0.979) or average nematocyst
length (t = 1.04, 138 d.f, P = 0.301) of all individuals between the two sites, Looe and
Whitsands Bay. However, there was a significant difference in the number of peels
inflicted upon individuals from the two sites (t = 2.10, 138 d.f, P = 0.04). The total
number of peels inflicted on individuals from Whitsands Bay (90) was over twice that
received by individuals from Looe (41). Within the large against large contests, there
was also a significant difference in the number of peels inflicted on an individual (t =
2.92, 38 d.f, P = 0.009). There was also a significant difference in the nematocyst
lengths of individuals from the two sites, within the large Looe against small
Whitsands Bay contests (t = 1.63, 34 d.f, P = 0.014).

Outcome of Contests

Chi-squared tests were carried out on the data to reveal if the number of fights won
by anemones from Looe differed to the number won by individuals from Whitsands.
The total number of contests won by each site was random (x >=0.027,1 d.f, P =
0.869), however in the large against large (x °= 6.4, 1 d.f, P = 0.011) and small
against small (x %= 14.235, 1 d.f, P < 0.001) contests, the number of fights won by
each site was significantly not random. In category A, both individuals being large,
the individual from Looe won 14 out of 20 fights (70%), but within category B, both
small anemones, the anemone from Whitsands Bay won 14 out of the 17 contests
(82%). A two-way chi-squared contingency table across all contest groups
demonstrated a significantly not random outcome of contests (x °= 11.681, 3 d.f, P =
0.009).

Discussion

This study has demonstrated that body size, i.e. wet weight and pedal disc diameter,
has no effect on an individual anemone’s fighting ability or the outcome of a contest.
Other studies have, in the past, found evidence to the contrary (e.g. Brace & Pavey
1978; Brace et al. 1979), however no recent studies have been able to confirm this
argument and Stuart-Fox (2006) discussed how body size is a limited ‘proxy’ for
RHP. This could be because older studies (e.g. Brace & Pavey 1978) employed
amputated tentacles or rods as the stimulus for an aggressive encounter, whereas
more recent studies, including this one, utilise whole individuals, which may cause a
different reaction or behaviour to follow. Similarly to previous studies, weapon size
was also not proven to be an important element of an anemones’ fighting ability in
this investigation.

The number of injuries an individual receives, however, is highly significant to the
outcome of a contest proving the old adage, ‘it's not what you’ve got; it's what you do
with it that matters’. The winners of contests were the anemones that inflicted the
greatest number of injuries on their opponents and this was similar across all four
groups of contests. It could be disputed that the decision to 'give up’ in a contest is
related to the cost an individual has acquired during that fight and so the individual
with the higher cost would be the ‘loser’ (Briffa & Elwood 2005). Another theory,
proposed by Neat et al. (1998) is that the costs relative to those of your opponent are
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central to decision making and a loser may assess that their opponent is willing to
incur a greater cost than they are, and so choose to give up and minimise physical
damage. As a consequence of this, when there is a palpable asymmetry between
opponents, the probability of the better fighter winning should increase as the
difference between the two individual’s fighting ability increases (Leimar & Enquist
1984).

As anemone size increased, the number of injuries inflicted on that individual also
increased. This may be because the difficulty of overcoming a larger anemone is
greater and so you have to cause further injury to it. Large anemones from the Looe
site had a greater number of injuries when they lost a fight, than small individuals or
winners from Looe in either size class. Similar results were found in a study by Neat
et al. (1998), which provides evidence that, in cichlid fish, smaller winners inflicted
significantly more damage on their opponents than they received, whereas this was
not seen in contests when the larger fish won. The author proposes “winners are
inflicting greater costs on their opponents than they receive themselves when they
are smaller than their opponent” (Neat et al. 1998).

Why does an individual proceed to using an acrorhagial response when it is smaller
in body or weapon size than its opponent? This could be dependent on whether
anemones assess their adversaries before aggressing. Theory predicts that if two
individuals are competing for a resource, and there is an apparent asymmetry, then
the outcome of the contest should be determined by this asymmetry (Enquist &
Leimar 1983; Grafen 1987).

Some game theory models suggest that opponents compare their own ability to that
of their rival before choosing whether or not to compete (Maynard Smith & Parker
1976). This may be because contest behaviour can be very costly to the individual
concerned, both energetically, physically due to injury and in terms of lowered
reproductive rates (Riechert 1988). The Asymmetric War of Attrition model, as
discussed by Hammerstein & Parker (1982), proposes that individuals escalate their
behaviours steadily, only ending in all out fighting. This helps the individual to more
accurately assess their opponents RHP and decide whether or not to continue. Leiser
et al. (2004) demonstrated that only when contestants are evenly matched in size, do
they escalate to dangerous fighting behaviour. When faced with a ‘large’ opponent,
the smaller individual retreats rather than risking injury. However, in the current study,
individuals appeared not to ‘size up’ their opponents, merely escalated to all out
fighting without delay. Alternatively the anemones may assess their opponent and if it
is larger than they are, they choose to fight, but recognise that they must inflict a
higher number of injuries to win.

Overall, the individuals from Looe were significantly more aggressive, inflicting a
greater number of peels on their opponents and subsequently winning more fights
overall and in three of the four contest groups. This may be related to the amount of
competition the two populations of anemones encounter on a regular basis. There
may be a greater number of individuals living at the Looe collection site and therefore
competition for space would be more common and more intense.

A small number of contests in this study ended in stalemate and there could be a
number of reasons for this. A couple of the specimens may have been of the green
morph of the species, which has been shown to be significantly less aggressive than
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the red morph (Brace & Reynolds 1989; Allcock et al. 1998). 83% (10 of 12) of these
‘no fights’ involved a large anemone from Looe, and the contest data demonstrated
that to win a fight against a large individual from Looe, the opponent would need to
inflict a higher number of injuries. This may have been at too high a cost to the
individual from Whitsands Bay or this individual may have decided it was better to
minimise damage and cohabit with its opponent. Half of these ‘no fights’ involved at
least one anemone with previous acrorhagial scars, which may have caused the
individual not to aggress.

One theory suggested by Turner et al. (2003) is the possibility that individuals may
mistake a conspecific for a clonemate, even when they are not genetically identical.
Sauer et al. (1986) discussed how glycoprotein recognition molecules, found on the
tentacles, could cause the aggressive response in anemones and it has been shown
that individuals may share alleles, including those used to determine recognition of
other individuals (Bigger 1980). Therefore, an individual may decide not to attack a
conspecific mistakenly. Further investigation could focus on whether clonemates
have identical glycoproteins and how they differ between clones from a single
location and multiple locations. Turner et al. (2003) also found that Actinia equina
only deposits acrorhagial peels onto conspecific individuals, never in interspecific
contests. Other species, e.g. Actinia fragacea, did not leave a scar on any
conspecific individual, but only scarred individuals of a different species. Further
studies could explore this genetic relatedness in relation to the acrorhagial response
of anemones.

Another factor to consider is why the number of injuries inflicted is the most important
element of agonistic behaviour and how these scars affect the anemones. Turner et
al. (2003) discuss the exceptional healing ability of Actinia equina, able to form two
smaller individuals when one anemone is cut in half. This capability could be
exploited to reveal differences in fighting ability of genetically identical individuals, for
example due to environmental factors, as well as the possibility of repeating
experiments with the ‘same’ individual.

Further work includes studying whether past encounters affect an anemone’s fighting
ability in a later contest. Brace (1981) explained that Phymactis clematis does not
appear to have a “general memory of past events”, however, the study suggested
that further investigation is needed. Brace & Santer (1991) proposed more
examination into the persistence of habituation to help explain the memory capability
of anemones. An additional suggestion is to focus on ‘resident’ (“non-mobile
anemone fastened to the substratum”) versus intruder (“mobile”) encounters, to
determine if the resident anemone had an advantage in a contest.

One limitation of the data in the current study is the number of sites used to collect
individuals, and, therefore, the number of clones investigated. The individuals could
have been genetically analysed to determine if all individuals from one site were
clonemates (i.e. genetically identical) or if a number of clones were used. A further
study focussing on the differences in RHP between several genetically distinguished
clones is needed to elaborate on the results found in the current study. This could
also demonstrate whether fighting ability is hereditary or unrelated to genetics.
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The current study also did not account for environmental factors that could be
affecting the two populations of anemones. One population may have been coping
with pollution, for example, and therefore agonistic behaviour may be affected. South
West Observatory Board (2007) has shown that Whitsands Bay should be
considered for a Marine Protected Zone due to the high levels of fishing and tourism
affecting the beach and the surrounding waters. Hannafore Point, however, is much
less of a tourist spot, with fewer aggravations to the sea life inhabiting it. CEFAS
(2005) focused on a disposal site in Whitsands Bay and found there to be a number
of biological issues raised due to this site, including increased litter and turbidity,
which potentially affects the anemones survival at that site.

This study concludes that body size and weapon size are not significant factors in
agonistic behaviour in the anemone Actinia equina. Acrorhagial aggression,
specifically the number of injuries an individual inflicts, is the key element and has a
large effect on the outcome of contests. Furthermore, it is possibly controlled by the
nerve net or may be immunologically based. However, further information is required
on the allogeneic recognition between individuals and the possible consequences of
these acrorhagial peels.
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