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A rocky shore is an intertidal area of the coastline consisting mainly of solid rock. Rocky shores are 
very much a boundary zone between terrestrial and marine habitats and therefore represent sharp 
environmental gradients.  This produces an extremely diverse and rich environment which ideal as a 
field laboratory. Because of ease of access and the abundance of a large range of animals and flora, 
they have long been the subject of interest, education and industry, spanning seaweed and shellfish 
harvesters to kids throughout the centuries rock pooling on the shore, to extensive scientific 
research.  Many shores have been central in long term biological monitoring studies of climate 
change and the testing of many of our basic and ever changing ecological concepts. 

 

Our shores experience a twice daily tidal cycle.  The heights of high and low water are determined by 

the effect of the sun and moon’s gravitational forces.  The times of high and low waters vary around 

the country and can be found in national newspapers or at various websites for the week ahead.  For 

more extensive tidal prediction, you need software or tide table books published by Dublin Port 

which  cover all main coastal stations. Spring tides have the largest range and occur when the 

gravitational pull of the sun and moon act together on the earth’s oceans. Neap tides have a smaller 

range and are a result of the sun and moon’s gravitational forces in opposition. Spring and neap 



tides cycle with an approximately fortnightly pattern: a week of spring tides followed by a week of 

neap tides. 

 

 
Note: the new moon will appear completely black to us on earth and the full moon will be a bright full moon in the sky 

Illustration showing the influence of the sun and moon on the tidal cycle (Pearson Education Inc) 

 

 

 
Excerpt from tide tables (Poltips software) 



On tide tables, the full moon is symbolised by an empty circle and the new moon is a black circle. In 

the example above, the date and day are shown with an empty circle which means full moon and 

therefore spring tides (which usually peak about three days after the full and new moons). The 

middle column refers to the tide times and the right hand column refers to tide heights (larger 

numbers being the high tides).  So, on 16th March, the high tide will occur at 1123 and 2333 and low 

water will be at 0449 and 1710. Note that there is approximately 6 hours between each tide so even 

if you were only given high water data (as happens in some tide tables) you can simply add on 6 

hours to get the low tide time.  Also, due to the rotation of the earth, low water will be 

approximately an hour later each day.  At certain times of the year, we need to allow for British 

Summer time (BST) which takes into account the changing of the clocks for daylight saving. Some 

online programs will have this as an option you can choose but if reading from paper tide tables, you 

will need to add on 1 hour for all tide times between March 30th and October 26th (2014) (or 

whatever dates the clocks are changed that year). 

 

You can interpret the tide table in terms of when to expect different parts of the shore to be 

accessible.  To sample the lower part of the shore, you will need to wait for a Spring tide (e.g. when 

low water is less than 1.0 m above Chart Datum).  You will not get access until about an hour before 

low tide and may be able to work for up to an hour afterwards.  In principle, the mid shore should be 

accessible about three hours before and after low tide on any tide (Spring or Neap).  It is common 

practise to work mainly on Spring tides, arriving about three hours before predicted low tide, 

working down the shore on the falling tide and working back up the shore as it rises, for up to three 

hours after low tide. 

 

Note that the times and heights of tides vary around the coast and can vary somewhat due to the 

weather and atmospheric pressure.  For example, strong onshore winds and low barometric 

pressure can cause water to stay on the shore for longer than predicted by tide tables.  Conversely 

high pressure can push tides out for longer.  There is also seasonal and annual variation in tide 

heights, with the lowest low tides occurring in April and October, exposing areas of shore that 

cannot usually be accessed on foot. 

 

 

 

 



 
 

Having established the tidal fluctuations that allow us to get to shores, we will now consider the 

major factors that will influence what we will find on a given part of a given shore.  Intertidal 

habitats can be thought of as being set by four major physical gradients – the gradient from the top 

of the shore to the bottom (shore height), the gradient from sheltered shores to shores exposed to 

big waves, the gradient from fully marine shores to estuarine shores and a gradient from large to 

small ‘particles’ – ie from bedrock to fine muds (Raffaelli and Hawkins, 1996).   

 

 

 
 

Rocky shores are very dynamic environments.  Because of the tides, the physical conditions vary 

dramatically along a gradient from low on the shore (mostly covered by sea) to high on the shore 

(mostly exposed to air) and these conditions also vary through time with the tidal cycle.   Rocky 

shores can be thought of in terms of three major zones, each characterised by different main species 

(Stephenson, 1972), although many species are not restricted to a single zone; the upper shore or 

littoral fringe, (littoral=region of the shore) characterised by lichens, small winkles and a brown 

seaweed called Pelvetia; a broad mid shore zone (eulittoral) mostly colonised by fucoids, barnacles, 

limpets and some mussels; and a  narrow low shore zone (sublittoral fringe, only exposed at spring 



low tides) with kelps and red algae. 

 
Diagram illustrating the terminology applied to the main zones of rocky shores (Lewis, 1964) 

 

Where you find certain species depends on their ability to adapt to exposure to the air between tidal 

immersions.  When not covered by the tide, they are subject to much greater stress and fluctuations 

in environmental conditions. The higher up the shore you live, the more extreme these changes are 

and for some species there may be up to 12 hours between immersions. Although there are some 

terrestrially derived species on rocky shores (e.g. some collembola), most species are marine in 

origin, so the environment generally presents greater challenges for them higher up the shore.  

Marine algae do not have a root system so need to be surrounded by seawater to capture nutrients 

and only some intertidal animals can respire in the air. Exposure to the air presents a lot of 

challenges for all shore organisms; increased predation by seabirds or humans (!); sunlight and 

warmer temperatures can dessicate organisms or increase temperature and salinity in pools 

 



 
The changes in environmental factors experienced by flora and fauna between the upper and 

lower rocky shore (marlin.ac.uk/The Shore Thing) 

 

through evaporation; rainfall can dramatically reduce salinity in rockpools; extreme cold can even 

lead to the shore freezing.  Many sessile animals cannot feed unless immersed in seawater (eg. 

anenomes, tube worms, mussels) so cannot live in the upper shore as they are not immersed for 

long enough periods.  In general, diversity is greater lower on the shore and many species found low 

on the shore (and in pools) cannot be found higher up. 

 

 

 
 

Species found at different heights on the shore will vary depending on the exposure of the shore to 

wave action.  You should be able to gauge the exposure of the shore both by considering its 

geography in relation to prevailing winds and by the species you observe there. For example, more 

exposed shores will have higher densities of (smaller) mussels, barnacles and the tiny black winkle, 

Melarphe neritoides.  Fucus vesiculosis will be the main fucoid species here as it is capable of 



withstanding strong wave action (although it may have short thin fronds and no bladders in very 

exposed areas – a particular growth form called F. vesiculosus var. evesiculosus or F. vesiculosus var. 

linearis).  Encrusting or coralline algae may also be common.  Sheltered shores are often dominated 

by Ascophyllum nodusum along with other fucoids including F. spiralis, F. serratus (lower on the 

shore) and also F. vesiculosus ( a growth form with long fronds and lots of bladders). Mussels here 

will be larger and barnacle cover not as extensive. If these large fucoids were on exposed shores, 

they would be too easily broken and damaged.  The species you observe are a good indicator of 

what area of the shore you are on as they have adapted to live in their ambient conditions.   

 

So how can I tell if my shore is being constantly buffeted by heavy wave action (very exposed) or 

only has gentle waves acting upon it (sheltered)? William Ballantine  devised a simple scale to gauge 

the level of exposure of any shore (Ballantine, 1961). It is a simple 8 point scale (1 being very 

exposed, say Mizen Head, West Cork and 8 being very sheltered, say Strangford Lough, Co. Down) 

based on the abundance and levels of growth of certain species found on the shore, as species on 

rocky shores are adapted to exist in different degrees of exposure to the force of waves.  

 

 
Ballantines’s exposure scale and its effect on species distribution (exposure along the x-axis and 

the various shore zones along y axis) (Ballantine 1961) 



As Ballantine admits himself, the scale is slightly circular: a shore is exposed because it has a certain 

community pattern and it has this pattern because it is exposed (Ballantine, 1961). However, this 

scale will still allow you to roughly characterise your shore’s exposure level. If you needed a more 

scientific approach or wanted to quantitatively compare different shores,  Burrows (2008) outlined a 

relatively simple method for calculating the wave action (exposure) on any shore using the wave 

fetch (the distance travelled by wind or waves across open water) and wind energy 

http://www.sams.ac.uk/michael-burrows.  

 

 
 

The salinity of the open ocean is about 35 psu but on rocky shores, this will be significantly reduced 

by freshwater run-off from the land.  Rocky shore organisms are adapted to withstand these large 

variations in salinity.  Rainfall reduces the salinity of rock pools whereas high temperatures and wind 

cause evaporation from the rock pools which increases the salinity.  However animals in pools 

between tides experience less extreme fluctuations than sessile animals that are left exposed on 

rocks between tides, some may even be exposed to almost fully freshwater regimes in heavy rainfall.  

Where rivers meet the sea, the two water masses mix as estuaries which, in general have low 

diversity as most animals cannot cope with the extreme fluctuation in salinity found here.   

 

 
 

Although this gradient spans sediments (like sand and mud) as well as rocky shores, we will focus 

only on larger particles – rocky shores – from small boulders to solid bedrock – and consider how 

variation in the structure of the rock can also influence the biota. All shores are not the same and 

will all have a different aspect, gradient and topography of rocks, boulders and crevices.  Across the 

shore, different species are associated with different micro-environments – under seaweed, under 

http://www.sams.ac.uk/michael-burrows


boulders, crevices etc. If you are looking for the small rough winkle, Littorina saxatilis or the tiny 

black winkle, Melarphe neritoides, for example, you will only find them in damp crevices or empty 

barnacle shells near the upper shore limit. Whereas the topshells, Gibbula, are usually found in the 

wet gaps between the rocks or under boulders in between tides on the lower shore.  

 

Many man-made features such as pier walls, sea walls and groynes can often provide welcome 

habitats where there may otherwise only be mobile sandy sediments which provide no foothold for 

sessile animals and marine algae.  Artificial structures provide habitat for many of the species found 

on natural rocky shores, but not all of them. 

 

 
 

The main marine Phyla and Classes 

This is by no means an exhaustive list, but includes most of the Classes you might expect to find on 

an Irish shore. Note that classifications are often revised as taxonomists accumulate new 

information and debate the relationships among species and groups of species. The classification 

presented here is based on Crothers (1997) and Hayward et al. (1996). It may not agree with all 

those you see in different texts.  Algae in particular, are not generally considered to be a Phylum and 

their classification is widely debated. 

 

Phylum Class Common name Examples 

Algae Chlorophyceae Green algae Ulva intestinalis 

   Ulva lactuca 

 Phaeophyceae Brown algae Fucus vesiculosus 

   Pelvetia canaliculata 

 Rhodophyceae Red algae Corallina officinalis 

   Chondrus crispus 

Algae/fungi  Lichens Lichina pygmaea 

   Verrucaria maura 

Porifera  Sponges Halichondria panicea 



Cnidaria Anthozoa* Anemones Actinia equina 

   Anemonia viridis 

 Anthozoa* Corals Parazoanthus axinellae 

 Scyphozoa Jellyfish - 

Platyhelminthes  Flatworms - 

Annelida Polychaeta Bristle worms Eulalia viridis 

Spirorbis spirorbis 

Mollusca Bivalvia Bivalves Mytilus edulis 

 Gastropoda Snails Nucella lapillus 

  Limpets Patella vulgata 

 Polyplacophora Chitons Acanthochitona fascicularis 

 Cephalopoda Octopuses, squid, 

cuttlefish 

Eledone cirrhosa 

Bryozoa  ‘Moss animals’ Membranipora membranacea 

Arthropoda Cirripedia Barnacles Elminius modestus 

(Sub-Phylum: 

Crustacea) 

  Semibalanus balanoides 

 Copepoda Copepods Tigriopus fulvus 

 Malacostraca Crabs Carcinus maenas 

   Cancer pagurus 

  Shrimps Palaemon elegans 

  Isopods Sphaeroma spp. 

   Idotea spp. 

  Amphipods Gammarus locusta 

Echinodermata Asteroidea Starfish Asterias rubens 

 Ophiuroidea Brittle stars Ophioderma spp. 

 Echinoidea Urchins Paracentrotus lividus 

 Holothuroidea Sea cucumbers Holothuria tubulosa 

Urochordata Ascideacea Sea squirts Ciona intestinalis 

Chordata Osteicthyes Bony fish Parablennius spp. 

* Anthozoa is classified as a Sub-Phylum, contains many Orders and includes anemones and corals. 

 

Below are listed some of the most commonly found species on our rocky shores and a short 

dichotomous key to help you identify species from the main groups. Of course these species will 



differ greatly depending on the shore.  For more detailed identification guides and reference 

material we regularly use to identify flora and fauna in samples see the “References” section at the 

end of this document.   

 

 

  



 

 

 



 

 



 

 

 



 



 

 

 



 

 

* Species Identification Key Courtesy of the Hallsannery Field Centre, Devon 

From Marlin.ac.uk/The Shore Thing 

  



 
 

These are some common references we would use in our laboratory to identify flora and fauna on 

the shore. 

Collins Pocket Guide to the Seashore, 1996 (now out of print but available through sellers 

on amazon.co.uk). Peter Hayward, Tony Nelson-Smith and Chris Shields. HarperCollins. 

Handbook of the Fauna of North-West Europe, 2000.  Edited by P. J. Hayward and J. S. 

Ryland. Oxford University Press. 

The Marine Fauna of the British Isles and North-West Europe, 2003. Volume 1, Edited by P. 

J. Hayward and J. S. Ryland. Oxford University Press 

The Marine Fauna of the British Isles and North-West Europe, 2003. Volume 2, Edited by P. 

J. Hayward and J. S. Ryland. Oxford University Press 

A Field key to the British Red Seaweeds, 1986. Sue Hiscock. Field Studies Council. Also 

available as pdf online 

http://www.nmbaqcs.org/downloads/macroalgae/EA%20Seaweed%20reference%20manual.pdf 

Field key to the shore fishes of the British Isles, 1994. Alwynne Wheeler. Field Studies 

Council 

Seasearch Guide to Seaweeds of Britain and Europe. F. D. Bunker, J. A. Brodie, C. A. Maggs, 

A. Bunker. 2012. Wild Nature Press 



Green Seaweeds of Britain and Ireland. J. Brodie, C. A. Maggs, D. M. John. 2008. British 

Phycological Society 

 British Bivalve Seashells, 1966. Norman Tebble.  Trustees of the British Museum (Natural 

History) 

A Beginner’s Guide to Ireland’s Seashore. H. Challlinor, S. Wickens, J. Clark, A. Murphy. 

1999. Sherkin Island Marine Station (gives Gaelic names of many species) 

 

 

 
There are a wealth of websites to consult out there for identification purposes, far too many to list 

here; from a simple Google image search to confirm your sighting to more detailed keys, the internet 

is a vast resource for taxonomy! 

Seaweeds: 

www.seaweed.ie 

 www.algaebase.org 

General marine species: 

Marine Species Identification Portal  http://species-identification.org/index.php 

World register of marine species WORMS http://www.marinespecies.org/ 

Polychaete identification, downloadable software, Polikey 

http://www.environment.gov.au/biodiversity/abrs/online-resources/polikey/ 

Fishbase http://www.fishbase.org/ 

Marine bivalves http://naturalhistory.museumwales.ac.uk/britishbivalves/home.php? 

 
All graphics and images used for this document were adapted from Microsoft Clip Art unless otherwise accredited.  

http://www.seaweed.ie/
http://species-identification.org/index.php
http://naturalhistory.museumwales.ac.uk/britishbivalves/home.php


 

 Be aware of the weather in advance and abort the trip to the shore if conditions are too 

windy or stormy.  Always wear appropriate clothing depending on weather; even on a sunny day, an 

exposed rocky shore/beach can be cold and windy. 

 Most shores are uneven with loose boulders and rocks which are often covered in algae and 

larger seaweeds so take care where you where you walk as it will be slippy. 

 Ideally, work with someone else or in a group.  If this is not possible, tell someone where you 

are going and what time you are expected back. 

 Know the times of low and high tides, don’t get engrossed in your work and get cut off from 

your route back to safety.  

 All rubbish should be taken home with you and at all times, minimise disturbance to shore 

flora and fauna.  If you look under rocks and boulders, be sure to return them the right way up. 

 


