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The influence of Patella grazing on the fucoid/barnacle mosaic on 

moderately exposed rocky shores 
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Department of Marine Biology, Liverpool University, Port Erin, Isle of Man, U.K. 

Abstract 

The fucoid/barnacle system on a moderately exposed shore on the Isle of Man is 

briefly defined and described. Patella were either continually removed or excluded by 

fences in various parts of the mosaics on this shore. This tested the influence of their 

grazing on the different communities. The sequences and rates of algal colonization of 

the different experimental areas are compared. Diatoms and/or small filamentous 

algae, followed by larger greens and then Fucus sporelings formed the usual pattern of 

colonization. Patella grazing has greatest effect in the mid-region of this shore; but it 

decreases higher and lower down, and on verticals and amongst dense old barnacles. 

Introduction 

Fucoids and barnacles occur together between MLWN and MHWN on gently-sloping, 

moderately exposed British shores (see LEWIS 1964). Kai low Point, Port St. Mary, Isle 

of Man, is a shore of this type, characteristically displaying considerable horizontal 

variation in the cover of Fucus spp. and Semibalanus (=Ba/anus) ba/anoides over 

short distances (see HAWKINS 1979, SOUTHWARD 1953, for details). There is a large

scale mosaic of extensive areas dominated almost solely by barnacles. Alternatively 

Fucus spp., barnacles and bare rock together form finer grain mosaics. Some areas 

have dense senescent barnacles. Barnacles also dominate any vertical faces on this 

shore. These mosaics are superimposed on the variation in proportion of Fucus and 

barnacles with tidal height. Barnacles become less common lower on the shore, 

disappearing in the Fucus serratus zone. Patella are common everywhere between 
the neap tide levels. 

Previous work has demonstrated the importance of Patella grazing in controlling algae 

on barnacle dominated shores (see HAWKINS 1981, SOUTHWARD and SOUTHWARD 

1978 for details and reviews). The purpose of this work was to investigate, by field 

experiments, how the influence of Patella grazing varied in the different parts of the 

Fucus/S.balanoides mosaic at Port St. Mary. 

Materials and methods 

There were two sorts of experiment: 

1. Removal: Patella were removed from a treatment area at intervals of 2-4 weeks.

2. Exclusion: Patella were removed and excluded from a treatment area by fences

made from 13 mm square weld galvanized mesh fixed to the rock (see HAWKINS

1981 ).
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Control areas of similar community composition were marked out either next to the 

exclusions, or in the case of the removals, 2-3 m away. Table 1 summarizes the design, 

starting dates and initial community composition of the experiments. 

Results and discussion 

Some care must be exercised when comparing experiments started on different dates 

as the pattern and rates of algal colonization have been shown to vary both with 

season and between years (HAWKINS 1981). However, this variation is minimal 

between December and April when most of the experiments began. 

A. Patella removal from a strip on a barnacle dominated ledge (Fig. 1) 

The pattern of algal colonization was similar to previous accounts (HAWKINS 1981, 

SOUTHWARD and SOUTHWARD 1978 for review). Diatoms were followed by green 

algae (Enteromorpha spp., Blidingia minima), which were then followed by Fucus 
sporelings (mainly F. vesicu/osus, some scattered F. serratus) which quickly reached 

100 % cover. There was negligible algal growth in the control. By August 1979, the 

barnacle cover under the Fucus had been reduced to < 20 %, through plants attached 

to barnacles being swept away (see BURROWS and LODGE 1950; SOUTHWARD and 

SOUTHWARD 1978). 

B. Patella removal from an area of mixed Fucus and S. balanoides patches (Fig. 2)

The pattern of algal colonization was basically similar to above (A). However there 

were some differences. Pa/maria palmata achieved considerable cover. There was an 

FM A M  J J A S  O N  D J

Figure 1 
1977 1978 

Au 

1979 

(Exp. A) Percentage cover of algae colonizing the limpet removal "strip" in a S. balanoides 

dominated area ( c:::c 90 % cover). Negligible algal growth in the control is not plotted. 

Symbols for Figures 1 - 5 

T Treatment 
C Control 
• Diatoms 
V Brown filamentous algae 

'.] Filamentous green algae 

• Larger green algae (e.g. Enteromorpha spp., Blidingia minima)
t:,. Fucus sporelings (plants < 10 cm., usually unidentifiable) 
_.. Fucus canopy (an arrow -3>- signifies when sporelings are arbitrarily 

considered to be large enough to form a canopy). 
+ Total turf-forming "understorey" algae 
� Scytosiphon sp. 
D Pa/maria palmata 

_.. Porphyra spp. 
+ Bare rock 
O Semibalanus balanoides cover (Fig. 1 only). 

Fia.1 .. - .. -,:~ l r~\ - -·-·-·--------.. ------- ..... 
40 .\ •--....____ 
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upsurge of ephemeral algae in the treatment, and only to a slightly lesser extent in the 

control, in spring 1979. Fucus colonization was slower probably due to a combination 

of season, greater Patella re-invasion, and the barrier effect of existing Fucus clumps. 

All of these slowed algal recruitment. Many of the Fucus sporelings were Fucus 

serratus. 

C. Patella exclusion from an area containing dense, senescent S. balanoides (Fig. 3)

Large ephemeral green algae (Monostroma sp., Enteromorpha spp. and Ulva /actuca) 
quickly covered the barnacles and bare rock of the treatment, reaching a maximum in 

Figure 2 
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(Exp. B) Percentage cover of algae colonizing a removal area in a "mixed" Fucus/S. balanoides
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(Exp. C) Percentage cover of algae colonizing an exclusion area in a "mature" community of 

dense, old S. balanoides plus some Fucus. Because of the difficulty in separating existing 

juveniles from new colonizing sporelings, total Fucus cover ( �) is plotted for this experiment 

alone. 

Figure 4 

a. Percentage cover of algae colonizing a horizontal barnacle covered exclusion area (from 

HAWKINS 1981) 

b. Algae colonizing a nearby exclusion area on a vertical face (Exp. D) 
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April. F. vesicu/osus increased during the late spring in the treatment and the control. 

By July there was more Enteromorpha intestinalis in the control. Pa/maria palmata, 

Porphyra purpurea, Scytosiphon sp. and Dumontia incrassata were more abundant in 

the treatment. The differences between the treatment and the control were less 

marked than in experiments A and B. 

D. Exclusion of Patella from a vertical surface (Fig. 4b)

Recruitment of algae was slow compared to a nearby horizontal exclusion experiment 

(Fig. 4a). Only 4 Fucus sporelings appea·red by mid-April, and there was only 50 % total 

algal cover by the end of the experiment in August 1979. All the algae seemed to be 

growing amongst barnacles (see HAWKINS 1981, MENGE, 1975). The only growth in 

the control was a couple of strands of 8/idingia in April. 

E. Patella exclusion at different tidal heights (Fig. 5)

The sequences of species colonizing the 4.1 and 3.2 m above chart datum exclusions 

were essentially the same: a green algal phase consisting initially of Ulothrixfollowed 

by 8/idingia, followed by some Porphyra and Fucus sporelings. Ulothrix was less 

common on the barnacles where Blidingia tended to colonize directly (see HAWKINS 

Fig-5 
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1981 ). There was much algal recruitment to the 4.1 m control; the difference between it 

and the treatment was slight. In contrast, the only new growth in the 3.2 m control was a 

little 8/idingia in July (max 10 %) and a few Fucus sporelings. The clumps of Fucus in 

the treatments slowed down algal recruitment. In the 4.1 m control, areas bare of algae 
surrounded clumps of Fucus which also sheltered any Patella present. The effects of 

Fucus clumps and limpet grazing reinforce each other at high levels, and are 

inseparable as the limpets depend on the shelter provided by the seaweeds (see 

HAWKINS 1979). 

In both the 2.2 and 1.2 m above chart datum exclusions, colonial diatoms and brown 

filamentous algae appeared first, soon followed by green filamentous forms (mostly 

Ulothrix sp.). These were replaced by larger greens (Enteromorpha spp., Ulva lactuca 
and Monostroma sp. - in both, Cladophora seriosa and Spongomorpha arcta in the 
lower area only); there was slight recruitment of these species to the controls. Various 
red algal species were commoner in the 2.2 m treatment than the control (Scytosiphon 

sp., Porphyra sp., Pa/maria pa/mata, Oumontia incrassata) whilst Himanthalia 

"buttons" and Pa/maria were more common in the 1.2 m treatment than the control. At 

both levels, algal recruitment was slower under F. serratus. Obviously the effect was 

greater lower down where canopy cover was denser (see Table 1). Ephemeral algae 

colonizing the 1.2 m treatment primarily grew on available bare rock. Eventually, 

however, the permanent understorey of red algae was overgrown by ephemerals (see 
LUBCHENCO and MENGE 1978). There were also some natural seasonal changes in 

the 1.2 m treatment and control canopy cover, typical of low shore communities (see 

HAWKINS 1979). 

General comments 

A crude index of the importance of Patella grazing in a particular area is: 

I = [Increase in percentage cover of new algae in the treatment in 6 months] 

- [Increase in percentage cover of new algae in the control in 6 months.]

(see Table 1 ). 

To test whether this index varied with the starting date of a particular experiment, it 

was calculated for exclusions made at different times of the year on barnacle 
dominated areas (see HAWKINS 1981). The results were: September 95 %, 

December 95 %, April 95 % and July 90 %. These are very similar, indicating that 

comparisons of the various experiments in this paper are valid. 

The index and subjective examination of Figs. 1-5 show that Patella grazing has most 
influence in mid-shore communities, especially on gently sloping areas of healthy 

barnacles. Amongst older denser barnacles, despite high limpet biomass and 

numbers, their importance lessens presumably as their grazing movements are 
restricted and crevices in the barnacle matrix are inaccessible to their mouth parts. 
These "refugees" from grazing, and localized areas of low Patella density, are the 

origin of clumps of Fucus in patchy Fucus/barnacles communities (see HAWKINS 
1981). These clumps also are important in regulating algal recruitment. 

In moderately-exposed low-shore communities Patella grazing is less important. Here 

ephemeral algal colonization is prevented by Fucus serratus canopies (see HAWKINS 

1979 for canopy removal experiments). Opportunist algae also have to compete with 
turves of red understorey algae. Patella grazing may have a role in understorey 

persistence (see LUBCHENCO and MENGE 1978) by preventing overgrowth by 

ephemerals. 
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The influence of Patella grazing lessens at high levels on this shore, as numbers 

decrease and available feeding time when covered by the tide is curtailed (see 
HARTNOLL and WRIGHT 1977). Consequently a dense band of fucoids is often found at 

the top of the shore. Canopy effects are important here (HAWKINS 1979). 

Patella grazing has less effect on verticals, where algal recruitment is limited by 

physical factors including poor spore settlement and adhesion unless barnacles or 

crevices are available. 

No significant correlations (using Kendall's 'T) were found between values of I and 

Patella biomass, numbers and initial algal cover in the treatment. This shows that 

deductions on the importance of Patella can not readily be made from static 

descriptive measures of abundance. Thus an experimental approach is often 

necessary to assess the functional importance of any particular species in a 

community. 
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