WELCOME TO ST ANDREWS ON TOUR: ORIELTON 2019
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The classical ecological
laboratory of the rocky coastline

Joseph Connell, Rocky
Shore Biologist

Algae and animals are found in distinct bands (or zones) at
particular vertical heights along the area between low and high tide.



The intertidal is the fringe of the sea bed between the highest
and lowest extent of the tides

In 1949 Stephenson & Stephenson proposed a universal scheme

of zonation for rocky shores
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= Animals and plants have
overlapping distributions

"Clearly 3 zones is over
simplified

"Biological definitions often
used but many other
influencing factors

sTherefore the Zonation
concept is useful but we must
be aware of its limitations

Beware of “Context dependency”
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The effects of exposure on algal form
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Durvillaea antarctica (New Zealand): the strongest kelp 1n the
world?



TYPICAL ZONATION PATTERN: SHELTERED SHORE

Pelvetia canaliculata

Fucus spiralis

Fucus vesiculosis

Ascophyllum nodosum
Fucus serratus

Laminaria digitata

Laminaria hyperborea
Undaria pinnatifida
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Control of algal vertical zonation?

e« Hypothesis 1: Zonation controlled by dispersal

e Hypothesis 2:

e Hypothesis 3:

e Hypothesis 4:

and settlement of propagules
Exposure: Physically controlled
and directly related to tidal level,
linked to physiological
capabillities

Competition for space

Grazing



Hypothesis 1: Zonation controlled by dispersal and se1

*Most intertidal organisms produce propagules that enter the
plankton and each new generation must recolonise the shore.

Limited supply of propagules might influence dispersion?

Laminaria

Fucus

20 x 109 spores produced
9.8 x 109 colonise rocks
2 grow into adults

1 x 106 per plant per year




Hypothesis 2: Physically controlled and related to
tidal level

Coleman (1933)

= Critical tidal levels (Doty 1946)

There is no good evidence for this
in the UK (Underwood 1978)

Height above chart datum (m)

% Emersion

» Different emersion periods (Water cover/Weather)
(Baker 1909/Schonbeck & Norton 1978)

RN

Light regime Thermal conditions
(Dring 1982) (Newell 1979)




Hypothesis 3: Inter-specific competition

= Dayton (1975) Kelps dominate lower regions, but when removed
smaller opportunistic or fugitive species were able to move in

T%Schonbeck and Norton (1980)/Norton” s weeding experiments (1985)
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TYPICAL ZONATION PATTERN: SHELTERED SHORE

Pelvetia canaliculata

Fucus spiralis

Fucus vesiculosis
Ascophyllum nodosum
Fucus serratus

Laminaria digitata

Laminaria hyperborea



Hypothesis 4: Grazing

Increasing evidence that grazing prevents
algae from extending their lower limits.

The dominant grazers on the rocky
intertidal are gastropod molluscs,
crustaceans, sea urchins and fish.

Himmelman & Steele (1971) demonstrated that when the
urchin Strongylocentrotus droebachiensis was removed the alga
Alaria esculenta was able to spread its range.



Take home messages

1. Zonation controlled by events after settlement
2. Physiological tolerance is greater in littoral fringe spp
3. Limits of littoral fringe controlled by aerial exposure

4. Upper limits within eulittoral by physiology,
competition and grazing

5. Lower limits of eulittoral by competition and grazing

Overall the upper limits of macroalgal distribution on the rocky intertidal
is regulated by physical factors and the lower limits by biological factors



AND NOW...
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Rocky Shore Survey

e A good “model system” for studying how and why species
distributions vary

 We will compare within and between different rocky
shores
— (1) Describe rocky shore communities

— (2) Ask how those communities differ within and among different shores
— (3) Consider why these communities differ




Rocky Shore Survey

e Survey from the littoral fringe (lichens) to the low
tide mark
— Day 1 —12:21, 1.0m
— Day 2 —13:09, 0.6m
* One pair from each group will measure out a
transect
— Start at the littoral fringe (lichens)
— Cross staff (60cm)
— Tape measure
— Coloured stones (numbered ~ 25)
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* At each shore level haphazardly place six quadrats
— Avoid rock pools
— Each pair to collect data for two quadrats (3 grps/level)
— ID/abundance for all species

» Counts for organisms with sensible ‘individuals’
* Percentage cover for algae, lichens, barnacles, sponges

* Sub-analysis of barnacle species, diagonal of small square
* Equipment
— Per group: Cross staff, tape measure, coloured stones
(>20)
— Per pair
* Field guides — Lichen and shore species

 Hand lens
e Quadrat



Timetable

Day Tide Group A Group B Group C Group D

Thursday 29th 12:21 (1.0m) | West Angle Sawdern Sawdern | West Angle

Friday 30th 13:09 (0.6m) Sawdern Manorbier | West Angle | Sawdern

Saturday 31st 13:54 (0.3m) Dunes Dunes Dunes Dunes




Manorbier (exposed rocky shore)

— -




Sawdern Point (shletered rocky shore)




West Angle Bay (moderately exposed rocky shore)




Limpets

Potentially 3 species
— Patella vulgata
— P. depressa

— P. ulyssiponensis

Can only be 1dentified by
removing from the rock

DO NOT DO THIS!!!

ID everything as P.
vulgata




Barnacles

o Semibalanus balanoides
— Diamond-shaped operculum
— Broad rostral plate
— Terga/scuta joint — acute
angle
o Chthamalus montagui
— Kite-shaped operculum
— Terga/scuta joint — less than
one third down centre line
o Chthamalus stellatus

— Oval operculum

— Terga/scuta joint — one third
or more down centre line

— Aperture margins electric
blue
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Barnacles

e  Austrominius modestus

— Large diamond-shaped
aperture

— @Grey-white 1n colour

— Four symmetrical wall
plates

— Terga/scuta joint pointed

» Amphibalanus improvisus

— Narrow diamond-shaped
operculum

— White in colour
— Six wall plates

— Terga/scuta joint pointed

Amphibalanus improvisus



Assessment

Shore surveys online multiple choice quiz (10%
assessment weighting)

Presentation of project results (to take place during the
trip) (20% assessment weighting)

Project report (hand-in date 215 September) (50%
assessment weighting)

Oral examination (which takes place back in St
Andrews) (20% assessment weighting)




Project Report

Maximum number

Section Other Notes
of pages
Introduction .
Materials and 1
methods
1 page of text, plus 5
Results 1 p 5 ] P
figures maximum
Discussion 1
Maximum of 5
References
references
, Double spaced,
Formatting

minimum 11 pt font




