
Marine Monitoring Handbook
March 2001

Edited by Jon Davies (senior editor), John Baxter, Martin Bradley, 
David Connor, Janet Khan, Eleanor Murray, William Sanderson, 

Caroline Turnbull and Malcolm Vincent

This document forms part of the Marine Monitoring Handbook the other sections 
or a complete download can be found at  http://www.jncc.gov.uk/page-2430

http://www.jncc.gov.uk/page-2430


Preface 7

Acknowledgements 9
Contact points for further advice 9

Preamble 11
Development of the Marine Monitoring Handbook 11
Future progress of the Marine Monitoring Handbook 11

Section 1 
Background 
Malcolm Vincent and Jon Davies 13
Introduction 14
Legislative background for monitoring on SACs 15
The UK approach to SAC monitoring 16
The role of monitoring in judging favourable condition 17
Context of SAC monitoring within the Scheme of Management 22
Using data from existing monitoring programmes 23
Bibliography 25

Section 2 
Establishing monitoring programmes for marine features 
Jon Davies 27
Introduction 28
What do I need to measure? 28
What is the most appropriate method? 37
How do I ensure my monitoring programme will measure any change accurately? 40
Assessing the condition of a feature 51
A checklist of basic errors 53
Bibliography 54

Section 3  
Advice on establishing monitoring programmes for Annex I habitats 
Jon Davies 57
Introduction 60
Reefs 61
Estuaries 70
Sandbanks which are slightly covered by seawater all the time 79
Mudflats and sandflats not covered by seawater at low tide 87

5

Contents

This document forms part of the Marine Monitoring Handbook the other sections 
or a complete download can be found at  http://www.jncc.gov.uk/page-2430

http://www.jncc.gov.uk/PDF/MMH-Section%201.pdf
http://www.jncc.gov.uk/PDF/MMH-Section%202.pdf
http://www.jncc.gov.uk/PDF/MMH-Section%203.pdf


Large shallow inlets and bays 94
Submerged or partly submerged sea caves 101
Lagoons 110

Section 4 
Guidance for establishing monitoring programmes for some Annex II species 
Jon Davies 119
Introduction 121
Grey seal Halichoerus grypus 122
Common seal Phoca vitulina 125
Bottlenose dolphin Tursiops truncatus 129

Section 5 
Advice on selecting appropriate monitoring techniques 
Jon Davies 133
Introduction 135
Monitoring spatial patterns 136
Monitoring biological composition 148
Future developments 161
Bibliography 161

Section 6 
Procedural guidelines 
Caroline Turnbull and Jon Davies 163

6

This document forms part of the Marine Monitoring Handbook the other sections 
or a complete download can be found at  http://www.jncc.gov.uk/page-2430

http://www.jncc.gov.uk/PDF/MMH-Section%204.pdf
http://www.jncc.gov.uk/PDF/MMH-Section%205.pdf
http://www.jncc.gov.uk/PDF/MMH-Section%206.pdf


229

Procedural Guideline No. 3-2
In situ survey of intertidal 

biotopes using abundance scales
and checklists at exact locations

(ACE surveys)
Keith Hiscock, MarLIN1

Background

This method is adapted from standard Marine Nature Conservation Review procedures (Connor and
Hiscock 1996). 

Purpose

To provide as accurate an estimate as possible of the abundance and species richness of intertidal
biotopes at exact locations. It is applicable to the following attributes.

Surveys that record the abundance of species at particular locations will be appropriate to assessing
quality in terms of species richness and the abundance of species. A generic attribute is the maintenance
or increase in species richness in the biotope and/or abundance of key (rare, fragile, declining or repre-
sentative) species in biotopes, subject to natural change.

This method can also establish or re-establish the species that are present in biotopes at a site, includ-
ing their abundance.

Advantages
Records are obtained rapidly and, if significant change is suggested, a check can be undertaken imme-
diately for possible reasons. More species can be discerned in situ than by video or photographs. The
records are sufficiently detailed to analyse against other biotope records in order to assess species rich-
ness or the presence of unusual features or rare/scarce species using the MNCR database.

Disadvantages
Abundance scale results are not amenable to statistical analysis. Worker variability can be high using
this technique. There is no video film (but there may be still photographs) to check back to if change is
suggested and results need validation.

Logistics

Equipment

• appropriate transport and safety equipment
• checklist of species to be searched for and recorded with indication of abundance scale to be used for each

1 Marine Biological Association of the UK, Citadel Hill, Plymouth, PL1 2PB, UK.
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• ‘crib notes’ or sketches to assist identification of ‘difficult’ species

• abundance scale.

• writing boards

• spade and fork (for sediment shores)

• collection equipment (reference specimens)

• camera (for site location pictures, illustrative recording or checking of records)

• digital camera (if features are to be identified on photographs for relocation but not permanently
marked)

• hand-held GPS for location of site

Personnel
Experienced marine biologists able to identify the conspicuous species likely to be present (separate
botanist and zoologist advisable where plants and animals are present).

Method

Baseline survey or repeat monitoring
Locate survey stations according to the key site attributes which have been identified and/or to repre-
sent the main biotopes present. At the precisely located survey station(s)

2
record the type of shore sub-

stratum present and the abundance of all conspicuous species but ensure that especial attention is paid
to those on the check list

3
including recording estimates of density or percentage cover where possible.

Inspection survey
Inspection surveys are a rapid check allowing several sites to be assessed in the course of one low tide
period. Locate the survey station precisely. Check the species present and their abundance against the
results of the baseline or previous monitoring survey. If any species appear to be present in greater or
lesser abundance or are not previously recorded, carefully estimate their percentage cover or density
and abundance.

Field techniques
The site must be marked or capable of easy identification (for instance, a particular overhang or boul-
der can be identified from a photograph). Marking can be temporary and included in location photo-
graphs (chalk marks, tape measure laid on a transect, etc.) or permanent (for instance, drill holes in the
rock, metal studs embedded in plastic plugs or resin – but not protruding bolts which may be danger-
ous to walkers). If the field recorder cannot identify a species, discretion can be used in collecting a
small sample or photographs can be taken. The field recorder should estimate density or percentage
cover of taxa in the field rather than try to remember the abundance scale. The abundance scale to be
used for each species must be indicated on the checklist. Repeat photographs must be taken from the
same angle of the same area as the first survey.

2 This will be an Ordnance Survey six-figure grid reference for the site supported by photographs and sketches of
the shore as required to show exact location of each survey station. On rock, the survey site must be located
exactly and this might require marking (see below). The area of rock to be included must be stated (for instance,
‘in a rectangular area 5m either side and 1m below the marker hole on the shore’). On sediment shores, a dGPS
might be required or transit marks on shore features (not usable in misty conditions). A survey brief might be, for
instance: ‘Record the abundance of epifauna over 10m2 (3.16 x 3.16m) and infauna by digging over at least 1m2
from the muddy sand avoiding areas of standing water. Use a riddle to sieve sediments from digging-over.’

3 These will be key or characteristic species or species of particular conservation importance. For instance, in the
littoral fringe on a rocky shore, Pelvetia canaliculata, Lichina confinis, Verrucaria maura, Chthamalus stellatus,
Elminius modestus, Lasaea rubra, Patella vulgata, Melarhaphe neritoides, Littorina neglecta and Littorina sax-
atilis might be checklist species – none are rare or unusual or of particular marine natural heritage importance
although increased abundance of Chthamalus stellatus might suggest warmer conditions. Including Lasaea rubra,
which is <2mm in size, ensures that it is properly searched for. On a lower shore sandflat, there might be a spe-
cial requirement to search for rare or unusual species such as the sea urchin Spatangus purpureus, and so on.
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Laboratory techniques
Identify specimens and transcribe notes to record abundance of conspicuous species on MNCR record-
ing forms. Note actual records of density or percentage cover if taken. Process photographs to check
species identification and abundance against completed forms if necessary.

Data analysis

Enter data, including digital photographs, into an appropriate database, e.g. Recorder 2000. Compare the
data with that from previous visits. Consider if differences suggested are likely to be real. All differences
of more than one abundance grade should be significant if care has been taken to exclude worker inac-
curacies. If data are entered during the field survey directly into the database, comparison with previ-
ous records and with other locations can be undertaken immediately. The abundance scale must include
specific reference to each species included in ACE survey at a location.

Accuracy testing 

Trials have shown that, if the field worker does not concentrate hard to estimate density or percentage
cover, considerable differences (± two abundance categories) can result. Some differences of interpreta-
tion also occur, particularly with regard to percentage cover, and careful reading of the abundance scale
instructions are required. Species may not be spotted or recorded unless the field worker is aided by a
checklist (produced from previous survey of the same site). Rare species are often observed by chance
and comparison of records may suggest spurious differences in presence between visits.

QA/QC 

• At the start of a survey, comparative exercises to calibrate worker variability in both identification and
estimating abundance are to be undertaken.

• All of the species to be recorded must be indicated on the abundance scale.

• Re-survey to be undertaken at the same time of year as the initial survey.

• Quadrats are to be used to aid accuracy of estimating density.

• Recording is to be backed up with photographs.

Data products

• Database records of abundance scale ratings for conspicuous species and those of conservation impor-
tance. 

• Photographs of survey locations.

• Records of survey points with co-ordinates
4

and associated notes.

Cost and time

Fieldwork
About 15 minutes per station. Surveys might record from one site on the falling tide and one on the ris-
ing tide so that workers might be at sites for four hours per tide.

4 Recorded using dGPS – see Procedural Guideline 6-1.



232 Marine Monitoring Handbook

Laboratory
Depends on how many specimens require identification but results should be written-up on the same
day as the survey.

Health and safety

• Particular care is to be taken to avoid being cut off by the tide. 
• Work should not be undertaken alone. 

• Risk assessments must be addressed for the specific locations where survey is being undertaken.
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