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The subtidal understorey seaweed communities were studied along a coastal distance of 104 km around the
Cape Peninsula, which is situated in an overlap region between two marine provinces and characterized by a
considerable temperature gradient. Sampling was carried out at six sites (4 to 10 quadrats per site) around
the Cape Peninsula. For each of the quadrats, biomass of each species, grazing, and environmental variables
such as temperature, wave exposure and sand cover were determined. The data were analysed using canonical
correspondence analysis (CCA) and two way indicator species analysis (TWINSPAN). A total of 142 seaweed
taxa were found at the six sites (21 Chlorophyta, 14 Phaeophyta and 107 Rhodophyta). The two sides of the
Peninsula have a very different biomass-composition of Chlorophyta, Phaeophyta and Rhodophyta. The
biomass of Rhodophyta in the Atlantic sites is much higher than in the Bay, and the biomass of Chlorophyta
is higher in False Bay than on the west coast. A change in tloristic composition of subtidal algal communities
around the Cape Peninsula can be observed and is principally related to seawater temperature and wave
exposure. Next to these physical factors, grazing is demonstrated to be important in determining species
composition. A lower degree of wave exposure might result in a higher number of grazers in False Bay. The
occurrence of a higher cover of encrusting corallines in the Bay is probably a consequence of the higher
grazing pressure. Distinct community types can be recognized from TWINSPAN and CCA.

Introduction

The Cape Peninsula is situated in an overlap region
between the Benguela Marine Province and the Agul-
has Province (South African west and south coasts
respectively). This overlap is a region of rapid tem-
perature change where species from both provinces
co-occur, and has been designated the 'Western Over-
lap' in the literature (Bolton and Anderson 1997).
The intertidal seaweed communities in this overlap
region tend to show affinities with the Benguela
rather than the Agulhas region, with the exception of
those in the warmer regions of the partially enclosed
False Bay (Fig. 1) which are similar to geographically
distant sites with warmer seawater temperature re-
gimes (e.g. Kalk Bay) (Bolton and Anderson 1990).

There have been few studies worldwide of sub tidal
algal communities in relation to environmental
factors. Most of the studies show that wave exposure
(sometimes in relation to sedimentation) is the most
important factor determining the community struc-
ture in space (Shepherd and Womersley 1970, Ander-
son and Stegenga 1989, Hily el al. 1992, Santos 1993,
Airoldi el al. 1995, Schiel el al. 1995, Airoldi and Ci-
nelli 1997, Gorostiaga el al. 1998). Other important
environmental factors can be light in relation to
depth (Shepherd and Womersley 1970, Coppejans.
1980), or in relation to turbidity (Hily el al. 1992),

and substrate slope (Santos 1993). Other studies
showed little spatial variation in subtidal communi-
ties when compared to intertidal ones (Neto and Tit-
tley 1995). Nam el al. (1996) found th at seasonal
variation of community structure (intertidal and sub-
tidal) is primarily affected by water temperature.

Little is known on the tloristics of subtidal algal
communities in South Africa. Anderson and Stegenga
(1989) studied subtidal algal communities at Bird Is-
land (Eastern Cape). Jackelman (1996) studied the
structure and dynamics of the algal understorey in a
kelp community at Cape Hangklip (Western Cape). It
was found that the two major environmental factors
explaining the broad patterns of compositional varia-
tion of the subtidal seaweeds were depth and sand
cover, while biotic factors such as grazing and com-
petition for light and space, and abiotic factors such
as aspect of substrata, were more important at a
smaller temporal and spatial scaJe. Bolton el al.
(1991) discussed the tloristic aspects of the seaweeds
of False Bay. A well-documented tlora exists for the
marine algae of the west coast of South Africa (Steg-
enga el al. 1997); this facilitates identification and
gives the opportunity for tloristic and ecological
studies. The authorities for all the seaweeds men-
tioned here are in that publication.

The Benguela Province and the Western Overlap
are characterized by kelp beds wherever there are
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Fig. I. Study area. Location of the six sites around the
Cape Peninsula (South Africa). I: Oudekraal, 2: Kommet-
jie, 3: Cape of Good Hope, 4: Bordjiesrif, 5: Spaniard Rock,
6: Glencairn.

rocky substrata in the shallow subtidal. In the south-
ern Benguela Province (and Western Overlap),
Ecklonia maxima forms extensive beds' to depths of
around 8 m (Field el al. 1980); Laminaria pallida is,
mainly on the west coast, dominant from 8 to 14 m
(occurring to 20 m).

There is a strong seawater temperature gradient
around the Cape Peninsula. Annual means differ
more than 4 °C over a coastal distance of 104 km
[temperature records for Oudekraal (Atlantic Ocean)
and Muizenberg (False Bay) of 1995-1996] (Tabie I).
Besides the strong temperature gradient, the Cape
Peninsula is biogeographically interesting on account
of its high species diversity. Approximately two-
thirds of the species of the west coast (from Cape
Agulhas to the Orange River) occur in False Bay
(Bolton el al. 1991). The most likely reasons for this
are the high habitat variability in False Bay, in partic-
ular the varied temperature regime and the fact that
the Cape Peninsula and False Bay lie in the overlap
between two different marine biogeographic regions,
with very different seaweed floras. .

It has been shown that individual seaweed species
distributions over a biogeographic scale are over-
whelmingly limited by seawater temperature regimes
(Breeman 1988). Bolton and Anderson (1990) de-
monstrated a gradient of intertidal seaweed commu-
nities which follows closely the gradient of temper-

ature change around the coastline from Lamberts
Bay (west coast) to Potberg (south coast). McQuaid
and Branch (1984) found that the major environmen-
tal factor controlling the structure of intertidal com-
munities (faunal and floral) around the Cape Pen in-
sula is wave exposure, while seawater tempera tu re se-
lects the framework of the species present. We investi-
gated the hypo thesis that there is a change in floristic
composition (community gradient) of sub tidal algal
communities around the short distance of the Penin-
suia, which is related to seawater temperature.

Materials and Methods

Study site and sampling

Sampling was carried out between December 1996
and March 1997 at six sites around the Cape Penin-
sula: Oude kraal (8 quadrats), Kommetjie (4 quad-
rats) and the Cape of Good Hope (8 quadrats) on
the Atlantic Ocean side, Bordjiesrif (10 quadrats),
Spaniard Rock (10 quadrats) and Glencairn (9 quad-
rats) on the False Bay side of the Peninsula (Fig. 1).
At each site kelp beds are visible from the surface
and each one has areasonabie depth range (from 0
to at least 9 m). Sampling was done by divers using
SCUBA. The quadrat size was 50 x 50cm [samesize
as used by Anderson and Stegenga (1989) in their
study of subtidal algal communities in the eastern
Cape]. The quadrats were haphazardly placed, with
a distance of several metres between each one, and
were all located between 2 and 9 metre depth. All
quadrats were situated in kelp beds but holdfasts and
stipes of mature kelps were avoided (juvenile
Ecklonia maxima plants were included). Within each
quadrat the following information was recorded:
depth, % algal cover, % kelp canopy, % cover of
sponges, % sand inundation, % cover of encrusting
corallines, % cover of the tunicate Pyura, number of
grazers (urchins, abalones, chitons, turbinid snails)
(Tabie 11). These factors were considered as having

Table I. Measured I) and extrapolated2) temperature re-
cords (C 0). Method of extrapolating temperatures of some
sites explained in text.

Average
tempera-
ture of the
warmest
month

Annual
mean
tempera-
ture

Average
tempera-
ture of the
coldest
month

OudekraalI) 13.5 12.0 10.1
Kommetjie2) 15.3 12.9 10.6
Cape of Good Hope2) 17.2 13.8 11.2
Bordjiesrifl) 17.7 14.1 11.4
Spaniard Rock2) 16.8 14.9 13.4
SimonstownI) 16.5 15.2 14.2
Glencairn2) 17.5 15.5 14.2
Muizenbergl) 19.7 16.3 14.2
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direct effect on the algal community, or as co-re1ated
biological variables possibly being indicators of state
of communities (e. g. % algal cover and % coralline
crusts as an indicator of grazing). Water temperature
was measured continuously at Oude kraal and Bord-
jiesrif, using submerged electronic recorders, measur-
ing temperature every hour (accurate to 0.5 °C), and
twice daily at Simonstown and Muizenberg (Mari-
time Weather Office) (Tabie I). Temperature data
from January 1995-1996 (overall mean, and means
of coldest and warmest month) were plotted against
the distance between sites. Temperature at the sites
for which data were not available were estimated
from their position on the curve. Degree of wave ex-
posure was estimated subjective1y from local knowl-
edge of the sites and their exposure to the prevailing
south-westerly swells, the values range from 1 to 6.
To estimate the swell for each quadrat, the degree of
wave exposure was divided by the depth at which the
samples were collected (to compensate for the amel-
iorating effects of depth on swell), then multiplied by
10. This is not a standard procedure, but in the ab-
sence of long-term quantitative data, is considered to
give areasonabie estimate of swell exposure. AH at-
tached algae (except encrusting corallines) in each
quadrat were scraped from the rock and collected in
fine-meshed bags. Samples were frozen for subse-
quent sorting in the laboratory. The seaweeds were
identified according to Stegenga et al. (1997). Dry
weight of each species was determined by oven-dry-
ing the seaweeds at 70°C for 72 hours. Voucher spec-
imens (pressed or slide-mounted) are deposited in the
Herbarium of the University of Ghent (GENT), Bel-
gium: herbarium numbers FL 393 - FL 549, slide
numbers FL 1.1.11 - FL 6.8.17.

Data analysis

Biomass data (dry mass per quadrat) were used for
all analyses. The species data set consists of 49 sam-

pies and 142 species. For the ordination the FOR-
TRAN program CANOCO (Ter Braak 1988) was
used. A canonical correspondence analysis (CCA)
was used as a direct ordination method with log-nor-
mal transformed species data, and including 12 envi-
ronmental variables (Tabie 11). A two way indicator
species analysis (TWINSPAN) (Hili 1979) was used
as a classification method.

Results

In the 49 sample plots, a total of 142 seaweed taxa
were recorded (21 Chlorophyta, 14 Phaeophyta, 107
Rhodophyta). The most prominent and typical
species on the Atlantic side are the foliose red algae
Botryocarpa prolifera, Botryoglossum platycarpum,
Epymenia capensis, E. obtusa, Gigartina bracteata,
Neuroglossum binderianum, Pachymenia carnosa, Plo-
camium corallorhiza, Thamnophyllis discigera, T. po-
cockiae, the filamentous red algae Ceramium ob-
soletum, Polysiphonia virgata, Polyopes constrictus
and some turf algae. On the False Bay side the most
common and typical species are the encrusting and
articulated coralline rhodophytes, Bifurcariopsis ca-
pensis, Caulerpa filiformis, C. holmesiana, Codium
stephensiae, Champia compressa, and some turf algae.
Other common algae occur on both sides [eog. Acro-
sorium acrospermum, Ceramium planum, Ecklo-
nia maxima (juvenile plants), Griffithsia confervoi-
des, Plocamium rigidum, Pterosiphonia cloiophylla,
Rhodymenia natalensis, Trematocarpus flabellatus]
(Tabie 111).

At all sites Rhodophyta are more numerous than
Chlorophyta and Phaeophyta (Fig. 2). Average bio-
mass of Rhodophyta (mainly foliose) per sample in
the Atlantic sites exceeds that of Chlorophyta and
Phaeophyta. At Bordjiesrif, Spaniard Rock and
Glencairn however, average biomass of Rhodophyta
per sample is strikingly low (Fig. 2). The re1atively
high biomass of Chlorophyta and Phaeophyta at

Table 11. Environmental variables used in multivariate analysis with mean (m) and standard deviation (s.d.) for each site.
I: Oudekraal, 2: Kommetjie, 3: Cape of Good Hope, 4: Bordjiesrif, 5: Spaniard Rock, 6: Glencairn.

2 3 4 5 6
-

m s.d m s.d m s.d m s.d m s.d m s.d
-

TMPW mean temperature of warmest month Cc)

}
TMPA average year temperature (0C) see Table I.
TMPC mean temperature of coldest month (0C)
ALGC % algal cover 57 28 73 29 74 IS 34 17 73 IS 57 19
SPNG % sponge cover 4 5 0 0 28 32 4 5 2 2 1 3
SAND % sand inundation 31 26 0 0 2 2 13 17 17 30 23 14
ENCR % encrusted corallines cover 4 7 28 13 48 30 56 27 58 33 33 25
PYUR % Pyura cover 0 0 0 0 0 0 0 1 3 2 9 11
KELP % Kelp canopy 49 22 31 14 35 20 72 17 40 29 22 18
SLPE slope (0° = horizontal, 90° = vertical) 28 41 0 0 11 32 0 0 12 29 0 0
GRAZ grazers in number of specimens 0 0 0 0 1 2 2 3 4 7 I I
EXPS (estimated exposure/depth) X 10 7 I 18 4 8 1 7 1 4 2 2 0
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these sites is due to Caulerpa spp., Codium ste-
phensiae (Chlorophyta) and Bifurcariopsis capensis
(Phaeophyta). The occurrence of young Ecklonia
maxima sporophytes at all sites raised the biomass
value for Phaeophyta. The growth of mature
Ecklonia maxima plants is less dense in False Bay,
presumably resulting in a better development of
young sporophytes. The relatively high biomass of
Chlorophyta at Kommetjie was caused by large
plants of Cladophora mirabilis, which typically grew
on boulders.

The TWINSPAN classification of plots is shown in
Figure 3. Indicator species at each division are indi-
cated by an asterisk and preferential species listed be-
low them. At the level of the first division the 'Atlan-
tic' plots (plots from sites I, 2, 3) are separated from
the False Bay plots (plots from sites 4, 5, 6) (except
plots 4.6,5.6,5.7). The Atlantic group (Atl) is mainly
characterized by foliose red algae. The False Bay
group (FB) is mainly characterized by some green al-
gae, Bifurcariopsis capensis (Phaeophyta) and articu-
lated corallines. Non-preferentials at the level of this

first division are Ceramium planum, Cladophora ra-
diosa, Ecklonia maxima, Plocamium rigidum and
Pterosiphonia cloiophylla. The Atlantic plots are then
divided into two groups. The first group (Atl-l) con-
tains all the Oudekraal and Kommetjie plots, the se-
cond group (Atl-2) contains all the Cape of Good
Hope plots and 3 False Bay plots. In the False Bay
group (FB), a number of plots are separated from all
the others by the presence of Caulerpa filiformis and
absence of Codium stephensiae (FB-2).

These four main groups (ATL-I, ATL-2, FB-I and
FB-2) can be recognized in the canonical correspon-
dence analysis (CCA)-diagram (Fig. 4) (eigenvalues
of the first two axes: 0.76 and 0.50; species-environ-
ment correlations of first two axes: 0.97 and 0.96;
montecarlo permutation test shows the first canoni-
cal axis to be significant). In order to select environ-
mental variables for the analysis, a forward selection
(option in the program CANOCO which ranks envi-
ronmental variables in importance and tests the signi-
ficance of the constribution of each variabIe ) was per-
formed. The following environmental and co-related

Table 111. List of the 25 dominant subtidal understorey algae from the Cape Peninsula. Values in columns are the % of
plots in which each species was found, and average biomass (g dry weight) of each species per plot (bm), at each locality.

Chlorophyta

Caulerpa filiformis
Caulerpa holmesiana

Cladophora mirabilis
Codium stephensiae

Phaeophyta

Anthophycus longifolius
Bifurcariopsis capensis
Ecklonia maxima

Sargassum heterophyllum
Stypocaulon funiculare

Rhodophyta

Aeodes orbitosa

Amphiroa ephedraea

Botryocarpa prolifera
Botryoglossum platycarpum
Epymenia capensis
Epymenia obtusa
Gigartina bracteata
Hymenena venosa
Kallymenia agardhii
Neuroglossum binderianum
Pachymenia carnosa
Pachymenia cornea
Plocamium corallorhiza

Pterosiphonia cloiophylla
Trematocarpus jlabellatus
Trematocarpus fragilis

Oudekraal Kommetjie Cape of Bortjiesrif
Good Hope

Spaniard
Rock

Glencairn

% bm % bm % bm % bm % bm % bm

38 0.01 100 13.36

20 2.22
20 2.21

22 13.49
30 6.17
10 <0.01
70 32.82 67 16.97

38 0.49 25 1.72

40 2.19

38 9.99 10 0.02
20 1.11

63 14.19 80 5.96

10 2.54
60 34.61
60 5.74

33 18.71
44 5.15
11 4.35

88 5.21
50 0.45
63 3.51
25 11.76
25 6.39
25 0.03
25 0.78
13 0.03
25 31.97

100 16.27
100 44.03

75 15.56

25 0.05
50 1.54

13 <0.01 70 4.57

20 1.17 20
30 1.72 90

1.49 67
0.61 89

4.70
7.95

38 0.03
75 4.05
25 1.16

50 2.78
50 0.04

88 1.46
75 8.82
63 5.03

13 8.19
63 4.36
25 3.60

100 13.20
13 11.37
13 5.01

100 10.50
75 0.46

100 22.82
38 2.82

10 <0.01

11 <0.01
10
10

10 <0.01 30
90 2.87 60
40 3.85 40

30

12.69
0.60
6.06 44
1.01 56
4.39
5.77

0.13
0.22
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Fig. 2. A. Average number of species of Chlorophyta,
Phaeophyta and Rhodophyta in the plots per site. B. Aver-
age biomass of Chlorophyta, Phaeophyta and Rhodophyta
in the plots per site.

biological variables explained most of the variance:
the three temperature variables, exposure, sand cover,
encrusting coralline cover and algal cover; kelp can-
opy explained only little of the variance. Sponge
cover, Pyura cover, slope and grazers were not signif-
icant and are not indicated in Fig. 4. Since the three
temperature variables are highly correlated with each
other, only one (mean temperature of warmest

Tremalocarpus flabella/us.
Botryocarpaprolifero*

Botr)'oglossum plat)'carpllm.
Plocamium corallorhiza

Pugetia harveyana
Pol)'opes canstne/us

Ceramium obsoletum

Epymenia capensis
Neuroglussum binderianum

AU

Botr)'ocarpa prolifero*
Rhodymenia natalensis

Polyopes constricrus

Plocamium corallorhizo*

Tremarocarpus flabellatus

Atl-2AII-l

sample

month) was selected for the analysis. The first axis is
mainly negatively correlated with the average annual
temperature, and positively correlated with exposure
(depth is included in th is variabie). The second axis
is mainly negatively correlated with the level of sand
cover. Along the tempera tu re and exposure gradients
the False Bay plots (FB-I and FB-2) cluster towards
the warmer and less exposed side, while the Atlantic
plots (ATL-I and ATL-2) group towards the colder
and more exposed side.

The TWINSPAN divides the Atl-l group in two.
The first group (Atl-U) contains plots from Oudek-
raal and Kommetjie, the second one (Atl-I.2) mainly
contains plots from Oudekraal. These two groups
cannot be clearly observed in the CCA-diagram.
Here the ATL-I cluster is separated in two groups
along the sand and exposure gradient: Kommetjie
plots with low sand cover and high exposure, charac-
terized by high Cladophora mirabilis biomass, and
Oudekraal plots with high sand cover and low expo-
sure, characterized by Botryocarpa prolifera.

In the TWINSPAN the three Atl-2 plots from
False Bay (Atl-2.2) are separated from the rest of this
group by the absence of most foliose Rhodophyta
and presence of some articulated corallines. The rest
of the Atl-2 group (Atl-2.1) contains all (and only)
plots from the Cape of Good Hope. Two of these
plots are from vertical walls and contain typical At-
lantic species such as Trematocarpus flabellatus, Plo-
camium corallorhiza and Pachymenia carnosa to-
gether with typical False Bay species such as Ulva
rigida and articulated corallines.

The TWINSPAN divides the FB-I group in two:
FB-I.I, mainly comprising plots from Spaniard Rock
and Glencairn, and FB-I.2, the latter mainly com-
prising plots from Bordjiesrif characterized by the
presence of Acrosorium venulosum, Pterosiphonia c/oi-

COlliumstephensiae*
Champia compresso*
Amphiroa ephedraea *
Athrocardiaflabellata
CheiJosporum sagitlolum
Vivo rigida
Bifurcariopsis capensis

FB

Codium slephensiae
Bifurcariopsis capensis

Ceramium planum
FB:I
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PlucamiuJn corallorhiza
Tayloriella tenebrosa
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Acmsurium
Aeudes orbitosa I venulosum'"

Fig. 3. TWINSPAN classification of plots. Indicator species at each division by an asterisk and preferential species are
listed below them. See text for explanation.
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Fig. 4. Canonical correspondence analysis, bi plot of quadrats and environmental variables. The four groups (ATL-I,
ATL-2, FB-I and FB-2) have been derived from the TWINSPAN cIassification. See text for explanation.

ophylla, and by the scarcity of Codium stephensiae.
At the following division the plots from Spaniard
Rock are separated from the rest by their presence
of two Caulerpa-species (FB-I.I.2). The rest group
(FB-I.l.l) is characterized by a high biomass of Cod-
ium stephensiae and articulated corallines. In the
CCA, the False Bay plots tend to spread along the
exposure and sand cover gradients. Plots charac-
terized by high biomass of Caulerpa spp. or Codium
stephensiae are positively related to sand cover and
negatively to wave exposure. Plots characterized by
Pterosiphonia cloiophylla prefer less sand cover and
greater wave exposure.

Discussion

The number of Rhodophyta, Phaeophyta and Chlo-
rophyta species is relatively constant at all sites, the
Rhodophyta exceeding the Chlorophyta and Phaeo-
phyta regarding average species number. However,
the two sides of the Peninsula have very different bio-
mass-proportions of Rhodophyta, Phaeophyta and
Chlorophyta. On the west coast the biomass of Rho-
dophyta is much higher than that of Phaeophyta and
Chlorophyta. In False Bay the biomass of Rhodo-
phyta, Phaeophyta and Chlorophyta are similar. The
biomass of Rhodophyta in the Atlantic sites is much
higher than in the Bay, and the biomass of Chlo-
rophyta is higher in False Bay than on the west coast.

A geographical change in floristic composition
(community gradient) of subtidal algal communities
around the Cape Peninsula can be observed. This
change is principally related to seawater temperature
and exposure. Temperatures are lower on the west
coast than in False Bay. The degree of wave exposure
is higher on the Atlantic side than in the Bay. A direct
effect of this is that the average degree of sand cover
per plot is higher in False Bay. Along the temperature
and exposure gradients the False Bay plots cluster
towards the warmer and less exposed side, while the
Atlantic plots group towards the colder and more ex-
posed side. The Atlantic plots, in their turn, mainly
spread out along a sand-cover gradient (next to the
temperature and exposure gradient).

A lower degree of wave exposure might result in a
higher number of grazers in False Bay. The occur-
rence of a higher cover of encrusting corallines in the
Bay is probably a consequence of the higher grazing
pressure. The effect of grazing can be demonstrated
by the plots in False Bay (4.6, 5.6 and 5.7) which
have a similar species composition to some of the
west coast plots. Two of these plots are from vertical
walls and the other one contains a dead Ecklonia
maxima-holdfast. Vertical walls are less accessible to
grazers (especially urchins) than horizontal sub-
strates. Here, grazer-sensitive species can establish.
Similarly, the kelp holdfast in one outlier plot would
have served as a possible grazer refuge, because these
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holdfasts have been shown to serve as grazing refuges
helping the establishment of small kelp sporophytes
(Anderson et al. 1997). These authors also showed
that grazers exert less influence on subtidal seaweed
communities on the west coast as compared to False
Bay; results of the present study support this state-
ment. Most shallow (2-6 m) subtidal areas of rock
in False Bay have a suite of benthic grazers, including
sea urchins, turbinid snails, and sometimes chitons
(Anderson et al. 1997). It is not clear why there are
more benthic grazers in the south/west coast transi-
tion zone than on the west coast, but reasons may
include temperature differences, or even the reduced
presence of predators such as rock lobster, which ap-
pears to be a keystone species in these kelp beds (An-
derson et al. 1997).

Some distinct community types can be recognised.
The west coast plots are characterized by Trematocar-
pus flabellatus, Botryocarpa prolifera, Botryoglossum
platycarpum and some other folio se Rhodophyta.
The False Bay plots are characterized by Codium
stephensiae, Champia compressa and articulated
corallines. From the TWINSPAN and CCA two west
coast groups can be distinguished: a typical west
coast group, containing the plots from Oudekraal
and Kommetjie and characterized by Botryocarpa
prolifera, and an intermediate group, containing plots
from the Cape of Good Hope and the atypical False
Bay plots. The intermediate floristic composition of
the Cape of Good Hope plots is easily explained by
the intermediate position of this site. Here, summer
south easterlies often drive warm water around from
False Bay, so th at average water temperature is inter-
media te between False Bay and typical west coast
sites such as Oude kraal. The False Bay plots all have
a very similar floristic composition, except for some
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