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Fig. 1.1. Selected AVHRR (Advanced Very High Resolution Radiometer) satellite 
image of sea surface temperature, also showing locations of field sites. Alongshore 
variation in temperature reflects the existence of cold upwelling centers with warm 
downstream areas in between. Asterisks ir..:iicate sites with in situ temperature 
loggers. See Table I. I for interpretation of site name abbreviations. 
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Fig. 1-2. a) Relationship between onshore mean in situ sea surface temperature 
(SST) and nearshore mean satellite-measured SST. Pearson correlation coefficient 
was statistically significant at P = 0.0025. b) Mean daily onshore SST in front of 
each study site c) Mean difference in SST between pixels 25 km offshore from 
each study site and SST 2 km offshore. Positive values indicate water nearshore 
was colder then offshore. Blue bars = upwelling centers, red bar = downstream 
sites. Names of sites corresponding to site numbers appear in Table 1.1. Due to 
satellite resolution, there are some cases where a bar represents more than one site. 
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Fig. 1.4. a) Log of mean site-level biomass (g/O.2S m2
) for separate functional 

groups and total biomass across wave-exposed (solid bar) and sheltered (hatched 
bars) shores. b) Spearman correlation coefficient for biomass of functional groups 
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Fig. 1.5. Mean biomass of dominant functional groups at four tidal heights: a) ephemeral 
algae, b) corticated algae, c) kelp, d) filter feeders , e) grazers, f) gardeners, g) trappers, h) 
predators/scavengers. Positive values indicate wave-exposed habitats, whereas negative 
values indicate sheltered habitats. Note different y-axis scales. The shaded background 
indicates sites strongly influenced by coastal upwelling. Sites are listed from south (left) to 
north (right). 
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Fig_ 1.6. Site-level biomass of selected species: a) Mytilus galloprovincialis, b) 
Pyura sioioni/era, c) Octomeris angulosa, d) Tetraclita serrata, e) small barnacles, 
d) Siphonaria spp. Positive values and black bars indicate wave-exposed habitats, 
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axis scales. Sites are listed from south (left) to north (right). 
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calculated across sites within a region for dominant functional groups at each tidal 
height and habitat. Blue bars = north of 32°S, Red bars = south of 32°S. 
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Fig. 1.10. Scatterplots of regional variation in mean sea surface temperature (SST) 
and dominant functional group biomass across different tidal heights for wave­
exposed shores. Blue circles = north of 32°S, red circle = south of 32°S. The R2 
values correspond to linear regressions. Lines indicate significant relationships at p 
< 0.05. 
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Fig. 1.11. Scatterpiots of regional variation in mean sea surface temperature (SST) 
and dominant functional group biomass across different tidal heights of sheltered 
shores. Blue circles = north of 32°S, red circle = south of 32°S. The R2 values 
correspond to linear regressions. Lines indicate significant relationships at p < 0.05. 
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significance: * = P<O.05; ** = P<O.Ol. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Wave Exposed Wave Sheltered 

0.8 Grazers Grazers 
10 

0.4 
05 

0.0 
0.0 

-0.4 
-05 

-0.8 

-10 
-12 

1.5 t) Gardeners 
1.0 

- 0.5 -0.5 Gardeners N 
NA NA E NA 

II) 0.0 
N 
ci -0.5 -10 -S -10 
II) 
II) -15 -1 .5 <a 
E 2 g) 

Trappers 2 Trappers 
0 
m ** 
c: 

NA NA <a 
Q) NA 
:!: 0 

0 

-1 
-1 

-2 
Predators Only 

"tt -2 
12 Predators & Scavengers 0.0 1.5 Predators & Scavengers 

0.8 
h) -0.4 

1.0 
Hg1 

0.4 0.5 
NA 

0.0 0.0 

-0.4 -0.5 

-1 .0 
Fringe Low Mid High Fringe LON Md High 

Fig. 1.12 (continued). 



Univ
ers

ity
 of

 C
ap

e T
ow

n

stmcture in were 

more 

at 

causes to 

to the causes 

(Ind critical areas 

in 

about 

their abundance. One 

at with and 

no one 

structure on 

at 

10 many 

In 

groups: 

were more 

and scavengers 

in 

, care must be 

introduce 

to to 

at 

that 



Univ
ers

ity
 of

 C
ap

e T
ow

n

in larval rates settlement 

occur to 

111 

1.5 ) 

Iy to 

on 

in of 

In 

M. 

111 is not related to 

group In 

1.1 0, l.ll 

in these t\VO 

for the and are 

or "",<>"", "rI to in mean studies 

33 



Univ
ers

ity
 of

 C
ap

e T
ow

n

can 

structure 

& 

can 

111 

Moore et 

& 

et 

Whether 

the west coast 

our of how are 

In to 

IS 

Nitrate is considered 

main !11 & Shannon 1 to 

in other et et 2001, Kearns 

34 



Univ
ers

ity
 of

 C
ap

e T
ow

n

& ( I 

stress to 

to compare 

it 

& Shannon I 

may average IS to 

The observed 

and their 

consumers I 0 1. I I) 

may 

waters ( & 

Freshwater 1 Nielsen & Navarrete 

may account in 



Univ
ers

ity
 of

 C
ap

e T
ow

n

On 

is known to enhance 

Bosman & 

Bustamante et 

I n contrast to 

111 

series 

\vere 

west coast, 

for the structure 

Bustamante & 

111 

et 

on structure 

north 

the overall 

also 

water across numerous 

& 

zone and grazers. 

groups is 

36 

average 

and 

IS 



Univ
ers

ity
 of

 C
ap

e T
ow

n

that a 

water 

& 

marine 

In 

assessment (Lombard & 

group responses to mean 

common to 

groups 

was the 

Variation in 

As 

\vestern section 

can 

et 

levels and 

m recent 

warm-

was 

as 

Bustamante & 

it 

in Silu 

the 

are 

warmer-water areas are not 

centers 

111 

, as the low 



Univ
ers

ity
 of

 C
ap

e T
ow

n

seem to 

& 

this \vas 

111 wave-

& 

Navarrete 

and are more 

two 

groups, 

III 

more 

groups to are 

fIlter 

& waters 

active at 



Univ
ers

ity
 of

 C
ap

e T
ow

n

onto reverse et Farrell et 

1991, et al. 991't KnTCT.(WrI 

coast 

years 

centers 

In 

To we have no 

& 

may 

, but this seems were more barnacle 

were 

shown to grow at 

centers at } argue this to 

at centers not 

there. 

were also are 

direct that 

same habitat as the & 193 

39 



Univ
ers

ity
 of

 C
ap

e T
ow

n

can to 

et 

111 

IS a 

measure 

are 

Greater 

In 

et 

upon 

& Branch ) . lack correlation may IS 

40 



Univ
ers

ity
 of

 C
ap

e T
ow

n

but on 

the zone. 

info interactions 

and 

among-

surveys 

mussel 

space 

source for 

wcre 

at 1Il 

sOLlthe11l L et 

Across the entire coast, grazers, as well as abundance 

anemones were 

41 



Univ
ers

ity
 of

 C
ap

e T
ow

n

cover In to 

on 

). 

sources 

one 

& 

results were 

removal Branch 198 ). 

42 

to 

groups. 

or 

& 

and 

at 

Branch 

tended to 



Univ
ers

ity
 of

 C
ap

e T
ow

n

low same on not 

grazers were never 

coast, 

consumer 

in 

hpl"\Vf'pn these 

\vere groups as 

anemones. 

Much 

on grazers to . 1991. 

Bustamante et most 

crusts. 

,"";>lV"TI.,·c and scavengers 

zone 

groups. There are 110 

on so to 

1I1 

the are too on to 

Bosman 1 

43 



Univ
ers

ity
 of

 C
ap

e T
ow

n

wave on and 

& 

are 

anemones 

is 

Ie 

In contrast. "p'rUI,PI>f,_n were weak when 

group in 

to 

correlations "o>"uu'o>n groups were 

111 

For 

at centers. water movement et 

rales may m 

(Bustamante & 

mechanisms are had on c0I1icated 

IS 

44 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1.5. Conclusions 

here 

may 

meso-

meso-

West 

lJ1 is 

processes are more 

rates, corticated and 

45 



Univ
ers

ity
 of

 C
ap

e T
ow

n

,.. 
Anemones Predators 

c 
+ .1 Gardeners 

- lexposetl 
crustJ~ 

~ ~icate~ ~KeIP ~ 
\x~sed 1+ ~ru~t 
'\ exposed 

+ 

RecrUitment ? 

Nutrients 
Transport 

Fig. 1.13. Hypothesized interaction web under strong upwelling derived from 
results. +, positive effect; -, negative effect. Question mark indicates key 
interaction for which there is no current information available. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

in control 

with 

barnacle recruitment and suppresses 

IS 

rates may 

to our 

46 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1.I sites. 

I Site N°, Site Name Abbreviation Latitude (OS) Longitude (OE) 

I I Hangklip Hang -34.38 18.84 
2 Steenbras Stee -34.20 18.82 
3 Gordons Bav Gord -34.13 I 1883 
4 Fishoek Fish -34.13 18.45 
5 Olifantshos Olil' -34.27 18.38 
6 Searboroul!h Scar -34.19 18.34 

I 7 ~ol11l11etj ie KOI11I11 -34.15 L 18.35 

I 8 Llandudno L1an -34.01 18.33 
9 Camps Bay Camp -33.95 18.38 
10 Mouille Point MOll -33.90 18.40 
II Blouhcrg Bioll -33.80 I 18.46 

I 12 Mclkbos Melk -33.73 i 18.44 
13 BokPlInt Bok -33.56 18.30 
14 Yztcrfontein Yzer -33.36 18.l5 

I 15 I Wl:st Coast N P. WC\P -33.15 18.00 
16 Columbine Col -32.82 17.84 

I 17 Columbine 2 Col I -32.80 i 17.85 
18 St. Helena Bay Hel -32.77 18.04 
19 Elands Bav Elan -32.31 18.32 
20 Lambl:rts Bav Lamb -3 I. 90 18.31 
21 Namallufl Sands Namq -31.61 i 18.30 
22 Caravan South Groen -30.95 I 17.64 
23 Caravan Granatina Groen -30.95 17.64 
24 Seans Groen ·30.94 17.63 

i 25 Outi1ousl: Groen ·30.?4 17.63 
26 Esterhulzen Groen -30.94 I 17.63 
27 Shell Beach Groen -30.94 I 17.63 
28 Island Wreck Groen -30.92 17.60 
29 Island Point Groen -30.92 17.60 
30 Nina's Mysterv Groen -30.92 i 17.61 
31 Mussel Rock Groen -30.92 i 17.61 
~.., 

-)~ TOnl!llC Grocn -30.91 17.60 
...... Shortcut Groen -30.91 17.59 • ' J 

34 Groen Lighthouse Groen -30.86 17.58 
35 DcBcers Gate Groen -30.83 i 17.56 
36 :Yloonbay Granatina Groen -30.82 I 17.56 

37 Moonbay Groen -30.81 17.56 
38 Hondeklip Wreck Hond -30.35 17.18 
39 Hondekilp 2 Honel -30.33 17.27 
40 J3razil SnJ!ke 13ruz -29.85 17.09 
41 Brazil Nelson Braz I -29.89 I 17.10 I 

42 Brazil North I3 raz -29.8J 17.08 
43 RooiklipI'ies Rooi -29.74 17.()6 

44 I McDougalls PNol -29.29 I 16.88 
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