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The purpose of this projestasto assesshe feasibility of installation of sawut artificial rockpools

in the existing granite rock armour at Staithes, North Yorkshire. Ecological surveys were conducted
of the granite rock armour and adjacent natural bedrock to determiraditional habitat could be
created by addingurtificial rock poolss ecologial enhancement to the existing structure

The survey found that the rock armour at Staithes supported twénty species in totalwhich is
significantly more than other granite rock armour in the region. The grdutdderswere variedin
size,morphdogy and colourand the areas which supported the highest numbers of species were
the areas which had rough surfaces, cracks, crevices and I88gsralboulders had pools which
had formedin depression®n the top face of the bouldershese pools wereolonised by coralline
algaeand a variety obther species

The presence of water retaining features on the rock armour demonstrates the potéetiafit of
installingartificial rockpools on the granite boulders at Staithes. The species richness tbithlders
may not increasssignificantly as a result of rock pool installation; howewke amount of habitat
available and the abundance of individuals wolikelyriseif the work was undertaken
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Artificial structures typically lack optimal habitats for intertidal species due to the absence of habitat
heterogeneity and water retaining features. On natural rocky shores, rock pools provide intertidal
organisms with a refuge from biotic and abioticestses such as predation and desicca{iBinth et

al., 2014; Little et al., 2009; White et al., 201%he majority of artificial structures have low surface
textures and pools are absenwhich inhibits colonisation of marine lif€Coombes et al., 2015;
Pomerat and Weiss, 1936

Ecological enhancement integrates ecology and engineering to create multifunctional structures
which provide both protection from coastal erosion and also a suitable habitat for intertidal
organismgqHall et al., 2018a; ITRC, 20()eviousecdogical enhancemendtudies have shown that
water retaining featuresand habitat heterogeneityare important to promote biodiversityon
artificial structuregBrowne and Chapman, 2014; Evans et al., 2015; Firth et al.,.Zis3ing trials

at Runswick Bay hawhown how increased habitat heterogenedynd water retentioncan lead to
increasel species richness and divessitn granite boulderéHall et al., 2020, 2018a, 2018b)

Granite is commonly used on coastal defence structures due to its strength agevity.However,
granite is typically a poor habitat for marine lifespecially when quarried and used for artificial
structures. The faces of the granite can be very smooth and angular which prepaessuitable
space for marine life to attach. Griém also ha a low porosity whichresults invery little water
retention when the tidegoes out. Ecological enhancement techniques on grastitectureshave the
potential to increase the suitable hahit available for marine liféo colonise For examplethe
coastal defence scheme at Runswick Bay sucdéssfareased the species richness and diversity of
the granite boulderock armourthrough the installation osawcut artificial rock poolgHall et al.,
2020, 2018h)

The aim othe currentsurveywasto determine if artificial rock poolsould be incorporated into the
existing rock anour at Staithes to enhance the ecological potential of the structure.
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2. METHODS

2.1 Site description

The foreshore aBtaithescomprises arexposedshordine with large mudstonebedrock platforms
(Figure2.1). It has a easterlyprevailing wind directin and the idal range is 5.6n during spring
tides and 4.2n duringneaptides. The harbour walls were reconstructed and reinforced with granite
rock armour in 2002with the granitebeingsourced from Norway.

Figure2.1. Locationof Staithes harbour and Staithes villageeastharbour arm is on the left of the
images andvest harbour arm is on the right of the imagéSource: North East Coastal
Observatory)

2.2 Survey protocol

Qurveys were coductedon a neap tidebetween 29" February and % March 2020 byDr Sue Hull
and Dr Alice Hall.

The relative abundance of fauna and florevere recorded using 025n? quadrats in-situ on the
existing granite rock armour on the east and west harbour breakwaiéorganismsvere identified
to the loweg taxonomic resolution possible anchptographswere obtained. TheMarine Nature
Conservation RevieMNCR) SACFOR abundanceescakre used as pétiscock(1996)

The adjacent natural bedrock platforms were also surveyed using the MNCR SACFOR abundance
scales in order to detemnine the differences between natural and artificial communities.

In addition, aeas were identified where the installation of artificial rquolscould be possible; this
was determined by accessibility, shore height, boulder size and orientation.
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3. RESUTS

3.1 Rock armour characteristics

The rock armour at Staithésmixed in terms of morphologfFigure 3.1gwith some boulderdeing
very smooth and othersxhibitingvarying levels of coarsenefSigure 3.b). Several of the boulders
have holes and groovenarks which are created during the quarrying proceg® holes in
particular, providing areas of water retentiorDue to the natural positioning of the bouldeereas

of water retention have been createon the top face of the bouldergorming small shallow rock
pools(Figure 3.1c)The small shallow rogsools supportedsimilar species to shallow rock pools on
the adjacentnatural bedrocklin addition, the rock armour was cast into concréendationswhich
facilitated somespeciesbeing able to cololise the concrete and move up onto the base of the
granite boulders.

Figure3.1. a) Overview of granite boulders, highlighting the variety of texturds) boulder with
smooth top and rough sides) shallow rockpool on the top face of a boulder
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3.2 Granite rock armour

Overall thewest arm of the harbour supported a higher number of species compared toets
arm of the harbour. In addition, thdlid shore setions of the rock armour arms supported the
greatest number of species on both sides of the harbd&igure3.2). Four of thespecies recorded
on the granite boulders are only found in areas of water retentipmcludingthe pink encrusting
Lithothamnionsp. and theCorallina officinalisThe granite rock faces were dominated by the
barnacle Semibalanus balanoideand the limpetPatella vulgata.ln areas such as crevidhe
intertidal snailLittorina littoreawere alsasupemabundant.
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Figure3.2. Species richness of the Upper & Mid shore heights on both the East and West harbour
arms.
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3.3 Granite rock armour compared taatural bedrock

A total of 22 species were recor@n the granite rock armour compared 8 recorded on the
natural bedrock Figure3.3, Table3.1, Appendix A A total of nine species were present on the
natural bedrock, butvere absenton the rock armour five algal speciedDumontia contorta, Fucus
serratus, Fucus vesiculosus, Osmandemundea, Rhoddorton purpureum, one worm species
(Spirobranchus triquetgr two lichens(Verrucariamaura and V. mucosa and one mollusc species
(Littorina obtusatd. Threespecieswere recordd on the concrete overlapping ontthe graniterock
armou and were not found on the natural bedroak the breadcrumb spongd€Halichondria
panaceg, the Ross worngSabellaria spinulogand the alggLomentaria articularta (Figure3.4).
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Figure3.3. Species richness of the granite rock armour compared to natural bedrock at Staithes in
Match 2020
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Figure3.4. Two species found only on the granite rock armour, not recorded on the natural bedrock
a) Breadcrumb spongeHalichondria panacead) red algae llomentaria articularti
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Table3.1 Species recorded at Staithes in March 2020ndicated present).

Species Granite Rock Armour Natural bedrock
Blidingiasp. * *
Ceramiumnsp. * *
Cladoplora rupestris * *
Corallina officinalis * *
Diatomfilm *
Dumontia contorta *
Fucus serratus *
Fucus spiralis * *
Algae Fucus vesiculosus *
Lithothamnionsp. * *
Lomentaria articularta *
Mastocarpus stellatus * *
Osmundea osmundea *
Osmundea pinatifida * *
Polysiphoniap. * *
Porphyra liearis * *
Rhodoborton purpureum *
Ulvaspp. * *
Annalida Sabellaria spinulosa *
Spirobranchus triqueter *
Cnidaria Actinia eqina * *
Crustacea Semibalanus balanoides * *
Lichens Verrucariamaura *
Verrucariamucosa *
Littorina littorea * *
Littorina obtusata *
Mollusca Littorina saxatilis * *
Melarhaphe neritoides * *
Nucella laplus * *
Patella vulgata * *
Porifora Halichondria panicea *
Total number of species 21 28
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3.4 Rockpools

The rockpools which had naturally formed on the granite rock armour were very similar to the
natural bedrock roclpools they were both dominated by pink encrusting algae ahdofficinialis
with O.phnatifida, P.vulgatapresent Figure3.5).

b)

Figure3.5. a) Natural shallow rockpool in bedrock b) rock pool on granite rock armour.

3.5 Areas suitable for artificial rock poatreation

On the west harbour arpl0 boulders on the lower layer were identified within the first®Owvhich
would be suitable for artificial rogkools(Figure3.6a). These boulders were large enough in size and
were orientated to retain water if a rock pool were created. These would all be accegsiblaeap
low tide; additional rock may be suitablenaa lowerspringtide, howeverthe time available for
workingin that area may be limited

On the east harbour arm only 3 was accessible on a neap tide due to a deep channel at the base
of the rock armourEightboulders were identified on the seawardte of the arm which would be
accessible and safe to install artificial rock pdbigure3.7a).

It would also be possible to install artificial rockofeon the cliff facing side of the rock armour toe
(Figure3.7b). Care would need to be taken not to damage any of the existing rock pools which have
formed naturally @ the granite boulders.
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