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SUMMARY: PLEASE READ THIS FIRST

This document contains CCW’s advice issued under Regulation 33 of the Conservation (Natural
Habitats, &c.) Regulations 1994, for the Cardigan Bay Special Area of Conservation (SAC),
namely conservation objectives and advice on operations. It also includes an explanation of the
purpose and format of CCW’s “Regulation 33 advice.”

This latest version of the Regulation 33 package has been revised to improve consistency
across the marine SACs in Wales. The intent of the conservation objectives and of the advice
on operations which may cause deterioration or disturbance to the feature is the same as in
previous versions. The Conservation Objectives are now shorter and more generic but there
has been no change in what is considered to represent Favourable Conservation Status.

Section 1 is a brief introduction to the legal context for Regulation 33 advice.

Section 2 explains in more detail the legal basis and practical requirements for setting conservation
objectives for Natura 2000 sites, as understood by CCW. It also explains the legal and practical
basis of the operations advice.

Section 3 contains a brief overall description of Cardigan Bay SAC, current operations taking place
with the SAC and information on modifications as a result of human activity.

Section 4 describes the habitats and species for which Cardigan Bay SAC has been selected as a
SAC as well as why they are considered important. The information is presented using the same
headings as those used to describe the conservation objectives so that useful underpinning
information in support of these objectives can easily be cross referenced.

Section 5 contains CCW's advice as to the conservation objectives (Regulation 33(2)(a)) for the
features for which the site has been selected as a SAC. This includes a vision statement which is a
descriptive overview of what needs to be achieved for conservation on the site. It brings together
and summarises the Conservation Objectives into a single, integrated statement about the site.

Section 6 contains CCW’s advice as to the operations which may cause deterioration or disturbance
of the habitats and species for which the site has been selected (Regulation 33(2)(b)). This is
provided to assist the relevant authorities and others in understanding the implications of the
designation of the site and the requirements of the Habitats Regulations and Government policy
towards it.

The Appendices provide a glossary of terms, a list of other types of protected areas within the SAC
and more detail on the elements of Favourable Conservation Status. Other background information
such as lists of additional species and habitats of particular note (e.g. species and habitats subject to
Biodiversity Action Plans or threatened and declining species and habitats identified by the OSPAR
Commission) and the variety of biotopes associated with Annex 1 features may be added in due
course.

The Maps show the boundaries of the SAC, the location of other protected areas which occur
within the SAC, and give an indication of the location of features for which the site was designated.
Further maps, for example of adjacent designated areas or giving an indication of the location of
habitat components (e.g. types of reef or types of mudflat and sandflat), may be added in due
course.
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1 INTRODUCTION

The 1992 EC Habitats Directive ' aims to help conserve the diversity of habitats and species across the
European Union. It represents one of the ways in which EU member states are fulfilling the commitments
they made at the “Earth Summit” in Rio de Janeiro in 1992, for the conservation of the Earth’s biological
diversity *.

The Habitats Directive requires member states to take a variety of measures aimed at the conservation of
biodiversity. These measures include the designation of Special Areas of Conservation (SACs) on land and
sea. Each SAC is to be designated for particular habitats and/or species, and they are to be managed in ways
that help conserve those habitats and species.

The Habitats Directive is given effect in the UK largely through the Conservation (Natural Habitats, &c.)
Regulations 1994 (“the Habitats Regulations”)’. These Regulations set out the powers and duties of UK
statutory bodies towards compliance with the requirements of the Habitats Directive. Under these
Regulations SACs, together with Special Protection Areas (SPAs) classified under the 1979 EC Birds
Directive for the conservation of birds, are called “European sites” and those that include marine areas are

. . 4
called “European marine sites” .

Regulation 33 of the Habitats Regulations requires the Countryside Council for Wales (CCW) to advise the
relevant authorities® for each European marine site in, or partly in, Wales as to “(a) the conservation
objectives for that site, and (b) any operations which may cause deterioration of natural habitats or the
habitats of species, or disturbance of species, for which the site has been designated.” This document
contains CCW’s advice under Regulation 33 in relation to the Cardigan Bay EMS.

None of the information contained in this document legally binds any organisation (including CCW) to any
particular course of action. However, in exercising their functions in accordance with the requirements of the
Habitats Directive, as required by the Habitats Regulations, and in accordance with government policy
towards Ramsar sites, the relevant authorities should be guided by the advice contained in this document.
This applies to, amongst other things, the establishment of a “management scheme”®, if such a scheme is
established.

Relevant authorities and others may have obligations towards the conservation of habitats and species that
are not features for which the Cardigan Bay EMS has been designated, and such obligations are not affected
by this document.

The information contained in this document is based on best available knowledge at time of writing and is
subject to review at CCW’s discretion. Further guidance relating to European marine sites is published by the
National Assembly for Wales (European marine sites in England and Wales, June 1998, Department of the
Environment and Welsh Office), CCW (European marine sites: an introduction to management, 1998, CCW
Bangor) and European Commission (Guidelines for the establishment of the Natura 2000 network in the
marine environment. Application of the Habitats and Birds Directive May 2007).

' Council Directive 92/43/EEC on the conservation of natural habitats and of wild fauna and flora (OJ No L 206)

? Biological diversity is defined as “the variability among living organisms from all sources including, inter alia, terrestrial, marine
and other aquatic ecosystems and the ecological complexes of which they are part; this includes diversity within species, between
species and of ecosystems.” (1992 International Convention on Biological Diversity, Article 2. http://www.biodiv.org/convention/)
3 ST 1994/2716, HMSO, London. http://www.legislation.hmso.gov.uk/si/si1994/uksi 19942716 _en_1.htm)

* “Marine area” is defined in Regulation 2 of the Habitats Regulations as “any land covered continuously or intermittently by tidal
waters, or any part of the sea in or adjacent to Great Britain up to the seaward limit of territorial waters”.

5 The types of bodies that are “relevant authorities™ are identified in Regulation 5 of the Habitats Regulations.

6 Regulation 34 of the Habitats Regulations.
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2 EXPLANATION OF THE PURPOSE AND FORMAT OF INFORMATION
PROVIDED UNDER REGULATION 33

The information provided under Regulation 33 is in two parts: the conservation objectives and the
advice on operations. The legal context for each of these elements, the format of the advice and its
underlying rationale are explained here. Sections 4 (conservation objectives) and 5 (operations advice)
should be read in conjunction with these explanatory notes.

2.1 CONSERVATION OBJECTIVES BACKGROUND
2.1.1 LEGAL BACKGROUND

The conservation objectives for a European marine site are intended to represent the aims of the
Habitats and Birds Directives in relation to that site. The Habitats Directive requires that measures
taken under it, including the designation and management of SACs, be designed to maintain or restore
habitats and species of European Community importance at “favourable conservation status” (FCS),
as defined in Article 1 of the Directive (see Table 1).

Table 1:
Favourable conservation status as defined in Article 1 of the Habitats Directive

Conservation status of a natural habitat means the sum of the influences acting on a natural
habitat and its typical species that may affect its long-term natural distribution, structure and functions
as well as the long-term survival of its typical species within the territory referred to in Article 2.

The conservative [sic] status of a natural habitat will be taken as ‘favourable’ when:

its natural range and the areas it covers within that range are stable or increasing, and
the specific structure and functions which are necessary for its long-term maintenance exist and
are likely to continue to exist for the foreseeable future, and

e  conservation status of typical species is favourable as defined in [Article] 1(i).

Conservation status of a species means the sum of the influences acting on the species concerned
that may affect the long-term natural distribution and abundance of its populations within the territory
referred to in Article 2;

The conservation status will be taken as ‘favourable’ when:

e population dynamics data on the species concerned indicate that it is maintaining itself on a long-
term basis as a viable component of its natural habitat(s), and

o the natural range of the species is neither being reduced, nor is likely to be reduced, for the
foreseeable future and

e there is, and will probably continue to be, a sufficiently large habitat to maintain its populations on
a long-term basis

Guidance from the European Commission’ indicates that the Directive intends FCS to be applied at
the level of an individual site, as well as to habitats and species across their European range.
Therefore, in order to properly express the aims of the Habitats Directive for an individual site, the
conservation objectives for a site are essentially to maintain (or restore) the habitats and species of the
site at (or to) FCS.

2.1.2 PRACTICAL REQUIREMENTS

In practical terms, the conservation objectives for a site set the standards which must be met if the
habitats and species (collectively referred to as “features™) are to be at FCS. There are four elements
to this. The conservation objectives must;

” European Commission (2000). Managing Natura 2000 sites: the provisions of Article 6 of the Habitats Directive
92/43/EEC. DGXI, Brussels, p.18.
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(1) form the basis for proactively identifying what actions, if any, need to be taken by those
bodies responsible for the management of operations in and around the site, in order to
conserve the features.

(i1) inform the consideration of proposed developments, or “plans or projects”®, which are likely
to significantly affect the features of the site. In order for a plan or project to proceed, it must
be ascertained that it will not adversely affect the “integrity of a site”. This depends on
whether or not the plan or project will adversely affect the conservation status of one or more
of the features and therefore requires direct reference to the conservation objectives.

(iii) set the standard against which CCW reports to government on the conservation status of the
features on the site. Government in turn will use this information, together with that from
other SACs and on the status of habitats and species outside designated sites, to report to the
EC on the implementation and effectiveness of the Habitats Directive.

(iv) set the standard against which the appropriateness of management can be judged. If the
conservation objectives are not being met it may be due to inappropriate management of the
site or to factors originating outside the site or outside the control of those responsible for
management, or a combination.

To achieve this we provide conservation objectives covering all the elements of FCS as set out in the
Directive, at the same time as being suitable for guiding the preparation of management plans and
testing the acceptability or otherwise of the effects of plans and projects. Table 2 indicates the various
aspects of conservation status described in this package to help explain the conservation objectives.
CCW also uses a related set of “performance indicators” which supports monitoring'® and allows
judgements to be made about site condition'' and conservation status of features for purposes such as
reporting and review of management.

The results of the monitoring of feature condition, combined with information on security and
suitability of management and the results of surveillance support the making of judgements about
whether or not the conservation objectives are being met. Knowledge of the dynamics of many marine
species and communities and their sensitivity is limited. Accordingly, in many cases it is not yet
possible to identify values above or below which conservation status would be considered
unfavourable. When there is a dearth of information the precautionary principle is to be applied.
Surveillance'? is necessary to:

e  gain a greater understanding of feature and factor variability,

e provide information which can assist in the interpretation of the results of monitoring of the
performance indicators e.g. information on trends in other attributes and factors can assist
the identification of the causes of changes observed in the performance indicators;

e improve the overall level of understanding of the site, its features and the factors affecting
them.

¥ Plans and projects are certain types of operation that the Habitats Directive and Regulations require be subject to specific
procedures. Plans or projects considered likely to have a significant effect on a European (marine) site must be subject to
appropriate assessment of their implications for the site in view of the site’s conservation objectives. The carrying out of an
appropriate assessment must include consultation with CCW, and such consultation is a separate process to the advice in this
document. The information in this document is intended to assist in the identification of plans and projects which are likely
to require appropriate assessments, and will form the basis for advice given by CCW in relation to individual plans and
projects.

? “Integrity of the site” is not defined in the legislation, but has been defined by the UK government as “the coherence of its
ecological structure and function, across its whole area, that enables it to sustain the habitat, complex of habitats and/or the
levels of populations of the species for which it was classified [i.e. designated]”. This definition is similar in intent to FCS.
1 Monitoring is defined as “Surveillance undertaken to ensure that formulated standards are being maintained. The term is
also applied to compliance monitoring against accepted standards to ensure that agreed or required measures are being
followed.” (A statement on Common Standards Monitoring, 1998, Joint Nature Conservation Committee, Peterborough .
http://www.jncc.gov.uk/page-2198

' The status of the site at a particular moment in time.

12 Surveillance is defined as “a continued programme of surveys systematically undertaken to provide a series of
observations in time” (A statement on Common Standards Monitoring, 1998, Joint Nature Conservation Committee,
Peterborough. http://www.jncc.gov.uk/page-2198
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The performance indicators and surveillance requirements for the features of the site are not included
in this document. Information about these will be provided by CCW in due course.

Each of the habitat features of the SAC represents part of the range and variation of that feature within
the UK and Europe. The SAC and all its features makes up part of a suite of sites across the UK that
were selected to represent the range and variation of all relevant features within the UK, and to
become part of the pan-European network of conservation areas — Natura 2000. Additional
information about the selection of SACs in the UK is provided on the website of the Joint Nature
Conservation Committee'.

TABLE 2:
Elements of favourable conservation status described in this document
to help explain the conservation objectives*

(I) For each HABITAT feature

e RANGE - including distribution and extent

e STRUCTURE & FUNCTION - including geology, sedimentology, geomorphology, hydrography &
meteorology, water and sediment chemistry and biological interactions

e TYPICAL SPECIES - including species richness/eveness, population dynamics and range and
as defined for species features (below)

¢ NATURAL PROCESSES

(Il) For each SPECIES feature

POPULATION - including size, structure, production and physiological health

e RANGE - including areas of the site which the population/individuals use

e SUPPORTING HABITATS & SPECIES - including distribution and extent, structure, function and
quality and prey availability & quality.

For both habitats and species information is provided on natural processes, current condition and
modifications as a result of human activity.

More detail on why these elements are important is provided in Appendix 4

*The information is limited by the availability of data and in many cases our understanding of these elements in particular
locations is incomplete. All descriptions are therefore based on the best available information at the time of writing.

2.2 OPERATIONS WHICH MAY CAUSE DETERIORATION OR DISTURBANCE
2.2.1 LEGAL CONTEXT

CCW’s specific duty in Regulation 33 to give advice on operations that are potentially damaging
needs to be seen in the context of the Habitats Directive, which requires that for a SAC:

e the necessary conservation measures are established which correspond to the ecological
requirements of the habitats and species on the site;

e  appropriate steps are taken to avoid deterioration of habitats and significant disturbance of
species.

e any plan or project which is likely to have a significant effect on a site is subject to an
appropriate assessment in view of the site’s conservation objectives.

The operations advice, in combination with the conservation objectives, is designed to assist relevant

authorities and other decision-makers in complying with these provisions. The operations advice

given in this document is without prejudice to other advice given, including the conservation

13 http://www.jncc.gov.uk/page-2198
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objectives themselves and other advice which may be given by CCW from time to time in relation to
particular operations.

The term “operations” is taken to cover all types of human activity, irrespective of whether they are
under any form of regulation or management.'* This is because the obligations in the Directive are
defined by the conservation requirements of the habitats and species, not by existing regulatory or
management regimes. Thus the advice contains reference to operations which may not be the
responsibility of any of the relevant authorities.

2.2.2 PRACTICAL REQUIREMENTS

Operations manifest themselves through one or more factors'”. The conservation status of a given
habitat or species could potentially be affected by many different types of factor, and hence many
different types of operation.'® The key practical purpose of the Regulation 33 operations advice is to
assist in the identification of priorities for management, by identifying operations to which features
are both ‘sensitive’ and ‘vulnerable’. Sensitivity is defined as ‘the intrinsic intolerance of a habitat,
community or individual of a species to damage from an external factor.” Vulnerability is defined as
‘the likelihood of exposure of a habitat, community or individual of a species to a factor to which it is
sensitive’.'” Thus the potential for an operation to deteriorate or disturb a feature depends both on the
sensitivity of the feature to the operation — through its associated factors - and the location, intensity,
duration and frequency of the operation and the factors that it affects or causes.

Formulating the operations advice has three main elements:

1. Identifying factors to which the features are sensitive.
2. Identifying the types of operation that can cause or affect those factors.
3. Assessing the likelihood of those factors (and hence the features) being affected by those

operations,. in other words assessing the vulnerability of the features to those effects.

The first and second of these elements relies on current understanding of the inherent sensitivity of
features to particular factors, and the effect of operations on factors. Although there will be site-
specific elements to this information, it may often rely on information from a variety of sources which
are not specific to this site. The third stage is very site-specific, relying on information about the
types, location, intensity, duration and so on, of operations occurring or likely to occur in or around
the site.

Given that in many cases, information of the type indicated in the previous paragraph is rudimentary,
or simply not available a precautionary approach is adopted for the identification of factors and
operations. This means that where there is uncertainty about the relevance or otherwise of a factor or
operation, CCW favours including it in Regulation 33 advice. The output from this process is a list of
operations that CCW considers may cause deterioration or disturbance to the features of the site, with
accompanying information on the factors through which the each operation affects the feature. The
operations advice clearly has to be based on the best available knowledge at the time and is subject to
continual review. It necessarily involves an element of risk assessment, both in terms of assessing the
likelihood of an operation or factor occurring, and the likelihood of it having an adverse effect on a
feature.

'* The term also includes what the Habitats Directive and Regulations call “plans and projects” (see footnote 9).

15" A factor is defined as “A component of the physical, chemical, ecological or human environment that may be influenced
by a natural event or a human activity” (Sensitivity and mapping of inshore marine biotopes in the southern Irish Sea
(Sensmap): Final report. CCW, Bangor, December 2000.)

' The complexity of formulating operations advice is compounded by the “many-to-many” relationship that exists between
operations and factors, where an operation may manifest itself through several factors, and a factor may be affected by
several operations, in different ways and to different magnitudes.

17 Adapted from Hiscock, K. [ed] 1996. Marine Nature Conservation Review: rationale and methods. Peterborough: JNCC.

5
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CCW’s advice to the relevant authorities is that, as a minimum, the extent and management of the
operations identified in Section 6 should be reviewed in the context of the conservation objectives.
The list should also help identify the types of plans or projects that would be likely to have a
significant effect and should be subject to appropriate assessment, noting that such judgements will
need to be made on a case-specific basis.

The advice in Section 6 of this document is not a list of prohibited operations, or operations
necessarily requiring consultation with CCW, or CCW’s consent'®. The input of the relevant
authorities and others is a legal and practical necessity in determining the management needs of the
site. Thus, the operations advice is provided specifically with the intention of initiating dialogue
between CCW and the relevant authorities.

8 However, in relation to land included within the SAC, which has been notified as a Site of Special Scientific Interest
(SSSI), owners or occupiers require CCW’s consent for any operations included in the SSSI notification, and statutory
bodies intending to carry out or permit potentially damaging operations must notify CCW and comply with certain other
provisions. (Wildlife and Countryside Act 1981, section 28, as amended by the Countryside and Rights of Way Act 2000,
section 75). General guidance on the operation of SSSIs is given in the CCW leaflet Sites of Special Scientific Interest: A
guide for landowners and occupiers (Countryside Council for Wales, Bangor, 2001).

6
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3. SITE AND FEATURE DESCRIPTION

3.1 INTRODUCTION

Cardigan Bay is one of the largest bays in the British Isles, measuring over 100km (60 miles) across
its westernmost extent from the Lleyn Peninsula to St. David’s Head.

A population of bottlenose dolphins forms a primary interest of the Bay and it was for this that the
Bay was first selected as a Special Area of Conservation. Early surveys by Greenpeace and others in
the 1990’s identified the importance of the Bay for bottlenose dolphins, Other research since then,
encouraged by the earlier work, has broadened our knowledge of the marine habitats of the bay as
well as it’s more charismatic inhabitants.

Bottlenose dolphins range widely throughout UK waters and considerably further afield, but Cardigan
Bay is one of the very few areas around the UK where significant numbers are known to occur
regularly.

The Cardigan Bay SAC is a multiple interest site which has been selected for the presence of 7
interest features that qualify under Annex I and Annex II of the Habitats Directive. For the qualifying
habitats and species the SAC is considered to be one of the best areas in the UK for:

« Tursiops truncatus — bottlenose dolphin
and to support a significant presence of:

* Reefs

e Sumberged or partially submerged sea caves

»  Sandbanks which are slightly covered by seawater all the time
* Halichoerus grypus — grey seal

» Lampetra fluviatilis — river lamprey

» Petromyzon marinus — sea lamprey

The features are distributed throughout the SAC with no single feature occupying the entire SAC and
with features overlapping in some locations. The SAC boundary and the general location of the
Annex [ habitat features are shown in maps 1 and 3. These are indicative maps as the extent of most
features is not known precisely and some, such as sandbanks, are dynamic and can be highly mobile.
A number of habitats and species also have Biodiversity Action Plans or are on other lists specifying
conservation action such as, ‘Nationally Rare and Scarce Species’.

3.1.1 SOURCES AND LIMITATIONS OF SITE INFORMATION

All feature descriptions are based on best available knowledge at the present time and in some cases
this is limited. Detailed information on the bathymetry within Cardigan Bay, for example, is quite
poor. The distribution of submerged reefs is mainly derived from marine biological surveys and
published bathymetric data, supplemented by a broad-scale acoustic survey. As much of this is point
data it does not indicate the exact extent of features such as reefs and sandbanks. Likewise, unless
there is evidence to the contrary, gaps on a map between locations identified as being a particular
feature do not necessarily mean that it is absent. There is much better information on the extent of
intertidal habitats which have been identified and mapped.

Understanding of the Cardigan Bay bottlenose dolphin population is only just beginning and there are
many aspects requiring further research. At the same time assessing the abundance, health,
reproduction and survival rates of such long-lived marine mammals is necessarily a long-term
process. For example it has been estimated that to detect any trends in population number will require
more than 8§ years of research effort. International collaboration is also important to increase the
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understanding of cetacean distribution and abundance and interactions with dolphins from other areas.

Strandings provide data on the occurrence and distribution of stranded dolphins and post-mortem
analysis provides information on patterns of mortality, disease and diet. This is an important baseline
for detecting unusual mortality events and the programme continues to add to a collection of
biological samples that can provide additional data on the life history characteristics and foraging
ecology of the population.

Summary climate information is available from the UK Meteorological Office and historical and
current datasets are available from several local coastal stations however this frequently under-
represents the extremes (particularly wind strength) experienced around the west Pembrokeshire coast
(Met Office, pers comm).

3.2 SUMMARY SITE DESCRIPTION

The Cardigan Bay SAC encompasses areas of sea and coast that support a wide range of different
marine habitats and wildlife some of which are unique in Wales. Sites of Special Scientific Interest
(SSSI) that are partly or wholly within the SAC or adjacent to the SAC are listed in Appendix 2 &
shown in Map 2).

All references to depths should be taken as Below Chart Datum (BCD) unless stated otherwise.

a) Range

The Cardigan Bay SAC is sited off the south Ceredigion and north Pembrokeshire coast, in the
southern part of Cardigan Bay. The landward boundary runs along the coast from Aberarth to Ceibwr
just south of the Teifi Estuary, typically following the back of the shore or the first hedge line beyond
the top of the cliff or coastal slope (Map 1). The boundary of the site was determined to encompass
the features for which the site was selected, primarily what was regarded as the main area of
importance for the bottlenose dolphins; it is not a representation of the precise extent of any one
feature '°. The site extends approximately twelve miles offshore and occupies approximately 960
square kilometres.

b) Structure

i. Geology

The geology of Cardigan Bay consists of an almost complete arc of Pre-Cambrian and Lower
Palaeozoic rocks cradling a post-Palaeozoic sedimentary basin. It is oriented south-west to north-east
extending from St. George’s Channel to the coastline of Tremadoc Bay. The area was subject to
periods of intense erosion during glaciations, at which time sediments were deposited, particularly in
the Celtic Trough. Quaternary sediments completely cover Cardigan Bay except for small areas of
exposed basement rocks, for example off Bardsey and the north Pembrokeshire coast.

Exposed boulders and bedrock mainly occur in regions dominated by strong tidal currents or wave
action, such as headlands and the intertidal zone (?). The distribution and extent of the main intertidal
rock types is well known though the distribution and extent of subtidal rock types is incompletely
known and largely inferred.

ii. Sedimentology

Cardigan Bay SAC supports an extremely wide range of sediments, from well sorted, highly
homogenous sands to well mixed muddy gravels, pebbles and cobble (Map 2). The stable seabed in
the western part of the SAC is largely sandy and gravely with occasional areas of mega ripples. The

1 «As a general principle, site boundaries have been drawn closely around the qualifying habitat types or the
habitats of species for which the sites have been selected, taking into account the need to ensure that the site
operates as a functional whole for the conservation of the habitat type(s) or species and to maintain sensible
management units.” McLeod et al, 2002.
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eastern and inshore areas are more variable, constituting mixed ground with areas of sand, mud,
muddy gravels, pebble cobble and boulder. The coastal areas are generally dominated by sands, but
with some intrusions of gravel such as the area adjacent to New Quay.

iii Geomorphology

Cardigan Bay is a relatively shallow and gently sloping embayment of the Irish Sea, generally
reaching 50m only in the outer parts of the bay towards St. George’s Channel. Most of the SAC is less
than 30m deep, with deeper areas off Aberporth and in the south western part of the site (Map 3).
Because of the general shallowness, wind and wave action dominate the physical dispersion
processes. The seabed is relatively level with gentle banks and troughs but there are areas of greater
topographical interest, particularly closer to shore and in the vicinity of headlands.

The coast is dominated by rugged headlands, interspersed by bays and the Teifi inlet. Shores tend to
become more rugged and rocky towards the southern end of the site, typically with sandy bays.
Towards the north the headlands consist of softer rocks and the shores tend to be dominated by
cobble, pebble and boulders.

c) Function

i. Hydrography and meterology

The Irish Sea is a relatively enclosed body of water with moderate tidal ranges. In the southern part of
Cardigan Bay, for example, mean spring tidal ranges are approximately 4-5m. Tides in this area are
predominantly semi-diurnal, with high and low water times getting progressively later further north.
The tide enters the Bay via St. George’s Channel with a weak average flow northwards of both
surface and bottom currents, running north during flood tides and south during the ebb.

Tidal currents are generally low within the bay (max 1.8 knts) but locally variable, and little is known
about water transport patterns. The weakest tidal currents are within Tremadoc Bay, increasing to the
south and west. Currents are slightly stronger near headlands and estuaries with some of the strongest
currents along the SAC coast run between Cardigan Island and the mainland.

The bay has a mainly open coastline, exposed to the prevailing south-westerly and westerly winds
however as the Irish Sea is relatively sheltered, the majority of waves reaching the Cardigan Bay coast
are locally generated, of fairly short period and therefore steep. A substantial swell develops during
prolonged periods of high winds. During the winter when gales are common, the wave height exceeds
Im for about half the time, compared to about a quarter of the time during the summer months.
Depending on the wind direction, small embayments within the SAC may provide some shelter during
stormy conditions in the areas of New Quay, Ynys Lochtyn, Aberporth, Mwnt and the Teifi estuary.
The water masses are partly of coastal origin (Bristol Channel and southern Irish Sea circulation) with
an oceanic input through the Celtic Sea. The general pattern of near-surface water movement in the
Irish and Celtic Seas and south-western approaches indicates the possibility of a certain amount of
water recirculation; this is of significance for larvae and spore dispersal. Water circulation is
seasonally modified as a result of summer heating and stratification (density layering) in the Celtic
and Irish Seas.

Parts of the Irish Sea have a marked seasonal variation in turbidity and this is particularly true in
Cardigan Bay. During the summer suspended sediments settle out in the relatively calm bay whereas
during the winter when winds increase, bottom sediments are mixed throughout the water column and
produce turbid surface waters, particularly close to the coast. Turbidity of inshore waters is also
strongly affected by outflow from the rivers such as the Aeron, Ina, and Teifi, as well as smaller
outflows. Sediments from the Gwaun and Nevern Rivers adjacent to the southern boundary of the site
are also carried into the SAC by tidal currents, and together these turbid waters often form darker
coloured bands that spread out from the estuaries and follow the line of the coast. Seasonal
phytoplankton blooms temporarily increase particulate concentrations and decrease water clarity.

The coastal strip of south-west Pembrokeshire is amongst the sunniest places in Britain although
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summer sea breezes increase cloud cover over the inland areas of the site. The site is very wind
exposed, but variable depending on location and topography.

ii. Water & sediment chemistry

Salinity within Cardigan Bay is influenced not only by incoming Atlantic water, but also by
freshwater input from rainfall, run-off from rivers and estuaries within the bay as well as the Severn,
and the effects of evaporation, currents and mixing. Surface salinities within the Bay in summer are
generally less than 34%o, decreasing towards the shore. During the summer months when the inshore
waters of Cardigan Bay are stratified, salinity also varies with depth with fresher water overlying
more saline water, particularly near the mouths of rivers and estuaries.

Rainfall into the Irish Sea contributes a volume of water equal to about one third of the riverine input.
Cardigan Bay receives an average freshwater flow from rivers of 113m *s™ with rivers adjacent to the
SAC including the Aeron, Ina and Teifi, contributing the greatest input of freshwater into the SAC.
Smaller streams and freshwater from the rivers Nevern at Newport and the Gwaun at Fishguard also
affect salinity, particularly in the southern inshore waters of the SAC. River discharges are highly
variable and the largest inputs to Cardigan Bay occur between December and February and the
smallest in July.

The limited marine monitoring undertaken in Cardigan Bay has found the water quality to be good
however sediment analysis has found significant levels of contaminants at several locations in the bay.

iii Sediment processes

Detailed sediment processes in St George’s Channel are poorly known but inferred to be dominated
by tidal current action on mainly coarse, relict or locally derived strong currents have prevented the
accumulation of fine sediment. Long period wave action also has a major local modifying effect.

There is a net westward transport of sediments from the Bristol Channel across and into southern Irish
Sea. The sand fraction is transported near-bed and the muddier fractions in suspension, possibly
resulting in different transport paths. The presence of major sandy bed-forms (well south of Cardigan
Bay SAC) indicates the transport of large volumes of material. Shoreline and near shore sediment
process have been studied in more detail and are mostly described within the Ceredigion Shoreline
Management Plan.

iv Biological interactions

Species interactions within the SAC are complex and inter-related. Bottlenose dolphin and grey seal,
for example, are top predators and therefore affected by changes at lower levels in the food chain.
These food chains extend beyond the confines of Cardigan Bay, as both the dolphins and seals rely
heavily on prey that spend much of their time outside the site and which, in turn, may interact with
species populations some distance away. Impacts on biological interactions taking place some
distance from the site may can therefore have a significant effect on these predators.

d) Typical species

Current biological survey data provides limited indicative information on the distribution (range) of
some species within the site, particularly the most widely distributed and frequent. However, the
spatial and temporal resolution of the data is insufficient to show precise distribution or temporal
variation in distribution.

3.3 OPERATIONS WITHIN THE SAC

Human activity within Cardigan Bay is relatively light and forms a backdrop to dominant natural
forces. The shoreline, backed by agricultural land, is little developed with shoreline activities greatest
in the summer months when the small villages, caravan and camping sites become busy with an influx
of tourists. Industry is light and limited largely to the fishing sector. Static gear such as pots and set
nets predominate, and are focussed close to shore. Scallop fisheries, particularly in the outer part of
the SAC, can become quite intensive.
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Shipping passes by far out to sea and the inshore waters are generally quiet except for the summer
months when recreational boaters and tourist boat trips are busy along the coast adding to the seasonal
increase in fishing activity.

3.4 MODIFICATIONS AS A RESULT OF HUMAN ACTIVITY

Various anthropogenic activities currently taking place within the SAC have an influence on the
habitat and species features. Section 6 provides additional information on the ways in which such
activities might affect the features. Some of the activities will have a direct effect whilst others will
have an indirect effect, by altering or modifying the physical, chemical and environmental factors and
processes (structural and functional characteristics) which affect the habitats and species. Whilst the
structural and functional characteristics of the SAC and its habitat features are inherently important
attributes of the marine ecosystem, it is the effect that these characteristics have on the wildlife of the
SAC that is of conservation importance.

The abundance and range of bottlenose dolphins has clearly declined over the past few centuries as a
consequence of human activities. Current human activities clearly impact upon the bottlenose
dolphins, such as disturbance (recreational and tourist trip boats), pollution (particularly organo-
halides), prey depletion (fisheries) and fisheries activities. These can directly or indirectly cause
deaths, affect survivorship or reduce reproductive potential. The degree to which these damaging
influences are currently significant in terms of population maintenance is not known.

The limited marine monitoring undertaken in Cardigan Bay has found the water quality to be good.
However, sediment analysis has found significant levels of contaminants at several locations within
the bay, typically associated with small harbours such as those at Aberystwyth, Aberaeron and New
Quay. These have included raised levels of Tributyl Tin (TBT), Polychlorinated Biphenyls (PCBs)
and metals such as lead, copper and zinc. Furthermore, analysis of tissue samples from stranded
marine mammals in the area show raised levels of heavy metals, mercury and organo-halide
compounds. Fish in Cardigan Bay have been recorded with some of the highest prevalence of liver
cancer in UK waters.

The majority of the consented discharges to the SAC are of domestic sewage effluent with a few
being from an industrial source. However, diffuse run off and effluent from agricultural land and the
continuing impact from historic mining activity (metals) provide the major landward inputs in central
Cardigan Bay. The scale and significance of contaminant input from outside the site, via the
movement of marine waters and sediments or the movement of marine organisms (e.g. dolphin prey),
is not known.

Species subject to commercial fisheries exploitation are known, or inferred, to be depleted below pre-
exploitation levels, some very significantly. Impacts of non-target species bycatch and consequential
physical impacts of demersal gear are well documented. Scientific evidence suggests that aspects of
ecosystem functioning will be modified as a consequence. Cardigan Bay has a history of fishery
boom and bust, and some species once forming an important industry in the area (e.g. Herring) are
now hardly fished at all as a result of over exploitation. Strong links exist between exploited species
and features of the SAC and changes have undoubtedly taken place as a result of man's activity with
implications for other wildlife including the status of the two marine mammal species for which the
site has been designated

An assessment of the conservation status of each of the habitat features was first reported in 2001 and
then again in 2007,

20 Joint Nature Conservation Committee. 2007. Second Report by the UK under Article 17 on the implementation of the
Habitats Directive from January 2001 to December 2006. Peterborough: INCC. Available from: www.jncc.gov.uk/article17
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4 FEATURE DESCRIPTIONS

4.1 BOTTLENOSE DOLPHIN (TURSIOPS TRUNCATUS)

Bottlenose dolphins (Tursiops truncatus) are a cosmopolitan species, widely distributed in a range of mainly
nearshore coastal habitats from tropical to temperate seas, in sheltered and exposed areas of estuaries, lagoons,
continental coasts, and also in pelagic waters offshore and around oceanic island coasts. In Britain, bottlenose
dolphins have been recorded most frequently in coastal waters, predominantly in two areas: Cardigan Bay and
the Moray Firth. Small groups have been recorded regularly elsewhere including along the Cornish, Devon and
Dorset coasts, in the waters around the Hebrides, off the Irish coast particularly in the Shannon Estuary, and
occasionally in offshore waters of the North-east Atlantic, Irish Sea and St. George’s Channel.

Dolphins from all of these areas may occasionally move some distance from their apparent core range. For
example, regular sightings in the Firth of Forth probably involve dolphins from the Moray Firth and sightings in
North Wales involve Cardigan Bay dolphins. Other dolphin groups, presumed to be transients, are recorded
further offshore in deeper water in the Celtic Deep and to the west of Scotland.

The total population in UK inshore waters is probably less than 500 individuals (Reid et al., 2003) and
abundance estimates from the SCANS II survey were 5,370 for the offshore Celtic Sea area and 12,643 in total
for the European Atlantic continental shelf (Hammond & Macleod, 2006). The species was formerly more
widespread, especially in the southern North Sea and English Channel and has certainly declined in range.

4.1.1 Populations dynamics

Bottlenose dolphins are seen year-round in Cardigan Bay. The number of individuals increases during
the summer months as does group size reaching a peak in late September and October when quite
large aggregations of more than 60 individuals may be seen. The dolphins are reported less frequently
and in fewer numbers during the winter months, but this may partially be a reflection of poorer
weather conditions and fewer observers watching the coast. Aerial surveys in Cardigan Bay in winter
2007 showed a clear preference for the offshore areas of the bay.

In the early 1990’s there were estimated to be about 127 bottlenose dolphins in Cardigan Bay. More
recent estimates indicate a relatively small number of individuals, between around 100 -200. Most of
the individuals identified during studies have been seen more than once, and a substantial proportion
of these animals have also been recorded in more than one year. Some dolphins have been identified
in the Bay every year for periods of five years and more, while others appear to return to the area after
a gap of one or two years. There appears to have been an overall increase in population size between
2001-7 but there is considerable variability between years and low confidence in some estimates.
Further research is required in order for us to tell whether the population interacts with dolphins from
other areas such as Ireland or the south of England, and whether the number of animals using
Cardigan Bay is stable, increasing or declining.

Bottlenose dolphins are highly social animals with group sizes varying seasonally. Although
occasionally found alone they are more often found in groups of anything from a few individuals up
to several hundred. The larger aggregations are seen more often in exposed, open coastline or offshore
waters rather than sheltered habitats close inshore. The variation in average herd size could be related
to foraging strategies and the increased protection from predators provided by larger groups.

The social structure varies from population to population, but in general the associations are relatively
fluid. Bottlenose dolphins tend to swim together in bands with other individuals of similar
reproductive state rather than family groups, often forming long-term associations within groups that
change in composition and interact with each other. For example, pregnant females and mothers with
calves may gather together in bands that may include related individuals. The strongest social bonds
are between mothers and young calves during suckling and weaning. Calves are weaned between 24
to 34 months, but continue to associate closely with the mother for 3 to 6 years until they leave to join
mixed groups of other juveniles. Sub-adults remain in these bachelor groups until they reach sexual
maturity that, in the wild, ranges from 7-12 years of age for females and 10-13 years old for males.
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Sexually mature males tend to move about individually or in small groups, in some areas forming
long-term partnerships or alliances of 2-3 males that travel from one band to another searching for
receptive females. Males commonly have only brief associations with females for mating and do not
play a part in rearing the young calves.

Intensive research of the Cardigan Bay dolphin population only started in 2001 therefore key
population parameters can only be derived from other research undertaken elsewhere. There are a
long-lived species that may survive in the wild for 40-50 years or more. Males commonly have a
shorter lifespan of 25-35 years, while females are known to have lived over 50 years. The
reproductive rate of bottlenose dolphins is low. Females produce a single calf every 2-6 years,
following a gestation period of about one year, and the pregnancy rate does not appear to decrease
with age. The timing of birth varies greatly and is likely to be influenced by many interacting factors.
Calving periods are probably timed to take advantage of seasons when food is particularly abundant
and, where predation is an important factor, when fewer predators are around.

Calving is known to have taken place within Cardigan Bay and newborn and very young calves have
been reported in Cardigan Bay from April to September, suggesting a seasonal pattern to calving.
There is a likely preference for more sheltered shallow areas for calving. In the Moray Firth the crude
birth rate (i.e. the number of births recorded each year related to estimates of abundance) was 5.8%
+/- 1.48% which is comparable with other populations and there is no known reason to suppose that
this would be different in Cardigan Bay. Annual calf mortality rates (for animals less than 3 years old)
of 38.3% +/- 6.28% were high in the Moray Firth compared with Sarasota Bay and Sado Estuary but
similar to Shark Bay and Doubtful Sound.

Both age frequency and sex ratio is unknown given that it is extremely difficult to determine the size,
age or sex of wild dolphins. Any population modelling would assume a 1:1 sex ratio and a stable
population structure that is unlikely to be realistic and highlights a major gap in our understanding.

A range of viral, bacterial and parasitic diseases are known to be endemic within bottlenose dolphin
populations but have a limited effect on healthy, unstressed adult animals. Bottlenose dolphins are
susceptible to certain diseases of domestic animals such as such as brucellosis and morbilliviruses, as
well as cross infections from interactions with humans.

Most of the dolphins identified in Cardigan Bay have injuries or lesions on their skin. This is common
in bottlenose dolphins world-wide, and the severity in Cardigan Bay is about average in comparison
with other populations. One study found that temperature and salinity have had a more significant
effect on skin condition than pollution.

Pollution is a real threat to the health of the Cardigan Bay dolphins and their environment. That 15
bottlenose dolphins were found to have levels of PCBs over 80mg/kg, which is well over the 17mg/kg
threshold for adverse effects, was considered of great concern. Especially as this is a long-lived apex
predator of relatively small population size that only reproduces every 4 years or so.

There is a great deal yet to learn about bottlenose dolphin behaviour and to be able to determine
whether behavior patterns have any physiological basis. For example, it is not understood why
bottlenose dolphins in the Moray Firth and Cardigan Bay have been recorded as killing harbour
porpoise.

4.1.2 Range

The Cardigan Bay dolphins represent a mobile and wide-ranging population of variable individual
residence. Their full range is not known but individuals recorded regularly along the southern coast of
the Bay have also been seen both north and south of the SAC. Minimum inshore ranges of identified
dolphins vary from about 160km? to at least 774km®. Species range varies from year to year and this
variation is likely to be predominantly as a consequence of natural environmental changes such as
prey distribution, sea conditions etc.
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Bottlenose dolphins have been seen all round the Welsh coast since the early part of this century, but
mainly throughout Cardigan Bay where they are reported most frequently inshore from about
Aberystwyth to the Teifi Estuary. Along this southern coastline, dolphins are often sighted within the
SAC off headlands and in more sheltered areas near New Quay, Ynys Lochtyn, Aberporth, Mwnt, and
the Teifi Estuar. It should be noted that the coast between New Quay and Cemaes Head has been the
area of greatest observer effort over the years.

Recent surveys show that the numbers of bottlenose dolphins are greatest between July and October
and only a few animals are seen between November and April, although some animals are present
near shore in every month of the year. They are most commonly seen in within 10 miles of the coast,
from April to October and most concentrated within 2 miles near headlands, estuaries and in
embayments.

The dolphins of the Cardigan Bay are not sedentary. Surveys in North Wales (particularly from
Anglesey eastwards towards Liverpool Bay) during 2007-08 have revealed that a sizeable portion
spend at least part of the winter in this area. Even in summer, there are bottlenose dolphins regularly
using the waters around North Wales northwards to at least the Isle of Man and Cumbrian coast.
There is also evidence for periodic range shifts that suggests that distribution patterns are more
flexible than previously believed. Variable trends have been found round the UK coastline, with
bottlenose dolphins being absent or scarce from some areas for some periods of time and more
abundant in others, although no trends could be detected statistically.

Strandings data indicate that some large changes have occurred for this species in UK waters. From
1948 to 1966 bottlenose dolphin strandings occurred in relative large numbers on north western
British coasts, around the Irish Sea and in the south east along the English Channel to East Anglia.
Since 1990 most strandings have occurred in West Wales and the Moray Firth reflecting the resident
populations concentrated in those regions. The numbers of animals stranding have declined. In the
1940s through to 1960s this species was the second to third most commonly stranded. Over the last 15
years their ranking has dropped to 10" or 11",

4.1.3 Supporting habitat and species

The precise habitat requirements of bottlenose dolphins are poorly understood, but includes habitat
that is of sufficient quality for feeding and calving, as well as resting and travelling. The Cardigan
Bay SAC provides a proportion of the overall habitat requirements of the bottlenose dolphins that
occur within the site, with different being areas used throughout the site. In coastal waters they appear
to favour habitat with uneven topography and/or strong tidal currents and acoustic monitoring has
demonstrated the importance of sandbanks and reefs for foraging. The high frequency of sightings
along the coast from Aberaeron to Cardigan and around Fishguard suggests these arecas may be of
particular significance. Shelter may be afforded to the bottlenose dolphins during stormy conditions in
Cardigan Bay by the small embayments such as New Quay, Ynys Lochtyn, Aberporth, Mynt, Teifi
Estuary and Tremadog Bay.

The animals make regular use of areas with strong tidal currents, especially near headlands, and
behaviour interpreted as feeding has been observed and reported. There are also observations of
bottlenose dolphin aggregations in the SAC at the entrances to estuaries. Sea trout are concentrated in
estuary mouths during settled weather awaiting rising river levels to make their way upstream
indicating that the catchments of freshwater tributaries entering the site contribute to the overall site
integrity for this species.

Bottlenose dolphins are generalist and opportunistic feeders eating a wide range of fish, crustaceans
and molluscs. Prey species include haddock Melanogrammus aeglefinus, saithe Pollachius virens, cod
Gadus morhua, hake Merluccius merluccius, mullet Mugil spp., eels Anguilla anguilla and Conger
conger, salmon Salmo salar, trout Salmo trutta, bass Dicentrarchus labrax and sand eels
Ammodytidae, as well as octopus Eledone cirrhosa, Loligo spp., and other cephalopods. The only
natural predator, the killer whale Orcinas orca is infrequently sighted in Cardigan Bay.
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From visual observations of the surface behaviour of bottlenose dolphins in Cardigan Bay, it is known
that they capture pelagic fish such as sea trout (sewin), salmon, bass, mullet, mackerel, and garfish.
There is little knowledge of the degree to which the species preys upon demersal fish or benthic
invertebrates. Several studies have related visual and acoustic behavioural observations to foraging
activities and have indicated the importance of sandbank and reef habitats.

As bottlenose dolphins forage widely a decline in prey species in one area may not immediately
impact the population. The status of likely prey species and the degree to which the bottlenose dolphin
population is limited by current, reduced, prey availability is generally unknown. Prey availability is
likely to be a key factor in determining the abundance and distribution of dolphins in Cardigan Bay.

Feeding activities have been recorded throughout the inshore waters of the Bay, with the distribution
and movement of prey believed to influence the distribution and movement patterns of cetaceans.
Understanding of the behaviour of Cardigan Bay dolphins is still in its infancy, but it is possible that
the fatal interactions between bottlenose dolphins and porpoises may involve competition for prey as
both species have been observed feeding at the same time when porpoise have been killed by
bottlenose dolphin. In Newport Bay for example, herring were spawning in the area and in North
Wales whiting were present in large concentrations when such behaviour was observed.

4.1.4 Modifications as a result of human activity

A summary of potential threats to the bottlenose dolphin population was commissioned by CCW in
1995 and factors that influence or may influence the population are described in the Cardigan Bay
SAC Management Plan. The population of bottlenose dolphin in the SAC is small and vulnerable and
apart from the 2001-07 estimate is below the IUCN’s value of 250 for a critically endangered
population. It is also well below the guideline minimum for a viable population size of 500
individuals for both marine and terrestrial mammals. There are various potential human causes for
inhibition of calf production and survival, e.g. pollutant burdens or modification of prey availability,
but there is no evidence to suggest calf production is currently significantly modified by human
action. There is also no contemporary evidence to suggest age frequency or sex ratio is being
modified by human action.

The uptake of organochlorine pollutants in cetaceans in Cardigan Bay has been studied and the causal
relationship between chronic exposure to PCBs that predisposes harbour porpoises in the UK to
infectious disease mortality via immuno-suppression has been demonstrated. Data on persistent
pollutants burdens is known from limited post-mortem examinations of bottlenose dolphins from
within the site and further afield; the limited post mortem data shows tissue levels of persistent
pollutants should be of great concern.

The effects of persistent pollutants burdens or modified food resources on health or reproductive
capability have not been investigated within the site and any modification caused by burdens of
persistent pollutants or modified food resources is unknown. However, contaminants are present
within dolphin food chains, including those that are persistent and those that tend to bioaccumulate
and biomagnify. Lipophyllic contaminants such as organohalides (e.g. polychlorinated biphenyls) are
of particular concern, as they tend to accumulate within fatty tissue and are remobilised during
lactation.

The presence of artificial inert or toxic materials, e.g. synthetic plastics and fibres, hydrocarbons, can
cause entanglement and incidental capture. At least one bottlenose dolphin calf has died in Cardigan
Bay as a result of entanglement in a net. There is little evidence to suggest that entanglement in
fishing gear or the ingestion of marine debris is a particular problem in Cardigan Bay although a
number of harbour porpoise deaths (?) have been reported following the introduction of tangle nets.

The degree to which range is being affected by change to prey stocks and human disturbance is not
known. There has been a very considerable decline in commercial fish stocks over the last two
centuries, and particularly in the last 50 years. Population levels of most species are at a fraction of
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their pre-exploitation levels. The majority of commercial fish populations assessed in the Irish Sea are
currently recorded as being outside safe biological limits.

Disturbance by human activity may occur within close proximity to the dolphins or at some distance,
for example through use of underwater sonar equipment that has to potential to have a lethal effect on
cetaceans.

There is a continual increase in the number of power craft of all sizes operating within the SAC and
Cardigan Bay as a whole. Bottlenose dolphins in Cardigan were observed to respond to approaching
boats at a distance of 150-300 metres by making longer dives and moving away from the source of the
sound in a study using recordings of underwater sound. Although relatively quiet in terms of
underwater noise, fast manoeuvrable craft such as jet skis were considered to have the potential to
startle dolphins with their sudden approach. Elsewhere changes in habitat use and avoidance of
previously preferred areas have been associated with increase in boat traffic. Commercial wildlife
watching activities has increased in recent years. Separation distances between bottlenose dolphins
and passenger boats carrying visitors were significantly greater after the introduction of a boat
operator’s code of conduct.

Collision is a risk, although no cases have been reported, despite ferry routes between Holyhead and
Dublin, and between Fishguard and Rosslare, using both traditional ferries and high-speed catamarans
with water jet-drives. There are no records of bottlenose dolphins being killed by boats but propeller
injuries sustained by one sociable dolphin off the UK coats were considered serious enough to have
almost caused a fatality.

4.2 GREY SEAL (HALICHOERUS GRYPUS)

Grey seals Halichoerus grypus are among the rarest seals in the world: the UK population represents
about 50% of the world population and 95% of the EU population. At the start of the 2000 breeding
season, Great Britain held some 124,000 grey seals, with a further 300-400 found around the Isle of
Man and Northern Ireland.

The south-west Wales population is the most southerly in Europe of any significant size and is
relatively isolated from those elsewhere in the UK. It forms around 4% of the UK population or about
3.5% European population. This sub-population or stock is centred on the west Pembrokeshire coast.

The breeding ecology differs from that of grey seals elsewhere in the British Isles as the seals here
tend to use secluded coves and caves for pupping instead of forming large ‘rookery’ congregations of
pupping females on open sites. Whilst most of the important pupping beaches, caves and haul-out
sites occur in Pembrokeshire, grey seals are known to range throughout Cardigan Bay and there are a
significant number of pupping sites in south-western Ceredigion.

4.2.1 Population dynamics

Grey seals present within the site at any one time do not form a discrete population, but are part of the
SW Wales population. This population itself is not completely isolated but extends to SW England
and SE Ireland, and from this population there are seasonal movements further afield and exchanges
with distant populations.

The south-west Wales ‘population’ size, determined from pup production estimates, is approximately
5000 individuals. Pup production within the site represents a small proportion of the south-west Wales
production. Most long-term survey data collected is from small parts of the Pembrokeshire Marine
SAC with trends for the south-west Wales population inferred from this data.

Following several decades of irregular but substantial population increase, the population size
(measured as pup production) slowed or possibly stabilized in the late 1990s to the early 2000s. A
comparable slowing of increase has been observed in Scottish populations and there is evidence that
this slowing is density dependent.

16



CARDIGAN BAY REGULATION 33 FEBRUARY 2009

The population is not known to be subject to predation although potential predators such as killer
whales and large sharks are occasionally recorded within the Irish Sea.

In terms of reproductive success pupping numbers diminish rapidly from the Teifi estuary northwards,
with Cemaes being of greatest importance, although significant numbers of pups are also born near
Lochtyn, Aberporth and Cardigan. The average number of pups born within the Cardigan Bay SAC
between 1992-94 was 66 pups per year representing approx. 1.7% of the total recorded pups born
within West Wales. Data from Pembrokeshire shows an average of 80% pup survival to weaning
which is equal to long-term UK national average. On average, one pup in five dies during first three
weeks from natural causes such as desertion, disease or physical injury and only about 65% survive to
one year. Population estimates derived from pup production information currently assume a fixed
pupping female: population size ratio. There is currently insufficient data for Cardigan Bay SAC to
ascertain within-site pup survival.

The age frequency and sex ratio of the population is unknown as is the reproductive capability and
physiological health.

4.2.2 Range

As highly mobile predators, seals are widely distributed within (and travel beyond) the site. A small
number make long foraging trips offshore and up the Irish Sea to deeper waters. Only their pupping
and regular moulting sites may be determined with precision and these range throughout the site.
Pupping is greatest towards the south-western end of the SAC in suitable habitat (i.e. physically
accessible, remote and/or undisturbed rocky coast beaches, coves and caves). The high proportion of
use of sea-caves by the south-west Wales population is a particularly unusual variation in breeding
behaviour. Moulting and resting haul-out sites are scattered along the site. None are used as haul-outs
by large numbers of seals, instead they generally haul-out singly or in small groups in undisturbed
locations throughout the site.

4.2.3 Habitat and species

The exact habitat requirements of grey seals is not known (seemingly suitable habitat is often not
occupied) but must include suitable feeding, pupping, moulting and resting haul-out areas. They are
assumed to feed throughout the site and they may also travel some distance from the site to forage.
Preferred pupping sites tend to be the most secluded, sheltered from heavy wave action and accessible
by females at all states of the tide. Pupping tends to occur at a limited number of favourable sites
(mostly towards the south-western end of the SAC) with some use of less optimal sites. Moulting /
resting haul-out habitat requirements are not known precisely but suitable habitat is extensive
throughout the southern part of the site and is assumed to be adequate. The structure of pupping
beaches and caves, moulting and resting haul-out sites and feeding range throughout the site, and the
associated functional processes, are almost entirely determined by inherent coastal geomorphology
and hydrography. Grey seal diet is known to be highly varied and assumed to be a reflection of local
prey availability.

4.2.4 Modifications as a result of human activity

Grey seals inhabit and are adapted to an inherently harsh environment. However, artificially
introduced hazards and reductions in the natural quality and suitability the grey seal habitat include:
the presence and persistence of artificial inert or toxic materials contamination of prey, decrease in
seclusion because of noise and visual disturbance and competition with human activities for space
causes displacement, collision, noise and visual disturbance resulting in increased density dependent
pressure on preferred sites, exposure to disease and increased stress rendering animals susceptible to
the effects of normally dormant endemic viral diseases. There are occasional, often unattributable,
anecdotal reports of seals being shot or accidentally captured and drowned in fishing gear; the
magnitude or importance of such deaths to population dynamics are unknown.

Although there are various potential human causes for inhibition of pup production e.g. pollutant
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burdens or modification of prey availability, there is currently no evidence to suggest pup production
at the site is significantly, directly modified by human action. There is limited hard evidence for
significant direct modification of pup survival as a result of human action. Entanglement in persistent
synthetic debris (particularly fishing gear debris) causes low-level mortality and there are historical
records of pup deaths elsewhere (Skomer and Ramsey Islands) caused by oil spills. Disturbance may
disrupt the mother-pup bond and cause separation, but the magnitude and consistency of effects are
unknown. Animal welfare activities (capture and treatment) are known risks but have unknown
impacts.

The very limited post mortem data from seals collected in Cardigan Bay indicate significant levels of
several persistent pollutants. The effects of persistent pollutant burdens or modified food resources on
health or reproductive capability have not been investigated within the site and any modification
caused by burdens of persistent pollutants or modified food resources is unknown. However,
contaminants are present within seal food chains, including those that are persistent and those that
tend to bioaccumulate and biomagnify. Lipophyllic contaminants such as organohalides are of
particular concern as they tend to accumulate within fatty tissue and are remobilised during lactation.
Contamination of female seals by hydrocarbon residues may be detrimental to suckling pups.

Seals are considered at risk from some diseases of domestic animals (€.g. canine distemper).
Seals are regularly recorded entangled in persistent synthetic materials (predominantly fishing nets);
unknown numbers are killed.

Minor, temporary, modifications of distribution are routinely caused by various coastal and maritime
human activities. The inaccessibility and predominantly winter use of moulting haul-out sites
minimises the exposure of grey seals however pupping activity appears modified by both avoidance
of sites easily accessible by and often used by humans, and by increasing tolerance of human
presence; these influences have opposing effects.

It is not known whether seals taking prey from commercial fishing gear, aquaculture operations or at
fish concentration points (€.9. fish passes) is opportunistic exploitation or an indicator of increased
energy-economic costs of catching free-ranging prey. Major shifts in seal diet have been recorded,
attributable to major reductions in commercial stocks. The frequency and magnitude of contamination
of prey is unknown, but some prey is inferred, from the very limited post mortem data for seal
contaminant burden, as contaminated with persistent pollutants. However, the quality status of likely
prey species is generally unknown.

The extremely limited post-mortem data available does not suggest that the physiological health of
grey seals in this part of the UK is being adversely affected by any specific pollutants or diseases. A
range of viral, bacterial and parasitic diseases are known to be endemic within seal populations but
appear to have limited effect on healthy, unstressed, adult seals. Disease probably exerts a (density
dependent) population control mechanism.

4.3 RIVER LAMPREY (LAMPETRA FLUVIATILIS) AND SEA LAMPREY (PETROMYZON MARINUS)

Lampreys are primitive type of fishes that have a distinctive suckered mouth, rather than jaws. The
river lamprey Lampetra fluviatilis is found only in Western Europe, where it has a wide distribution.
The sea lamprey Petromyzon marinus occurs over much of the Atlantic coastal area of western and
northern Europe and eastern North America where it is found in estuaries and easily accessible rivers.

River lampreys are widespread in the UK, occurring in many rivers. They spend much of their adult
life in estuaries and inshore waters but spawn and spend the juvenile part of their life cycle in rivers.
The larvae (ammocoetes) spend several years buried in sandy sediment in rivers feeding on organic
matter before metamorphosing after around 4 years. Juveniles migrate to estuaries and inshore waters
where they feed parasitically on various fish species. Once fully grown, they migrate upstream to
spawn. There are a few land-locked populations, including one in Scotland. During their marine
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phase, river lampreys are predominantly an inshore species feeding on small fish such as herrings and
sprats.

Sea lampreys have a similar life cycle to the river lamprey, although much larger and more oceanic,
feeding parasitically on big species such as basking sharks. It is an anadromous species (i.e. spawning
in fresh water but completing its life cycle in the sea). Like the river lamprey, sea lamprey need clean
gravel for spawning, and marginal silt or sand for the burrowing juvenile ammocoetes. However,
unlike the other species, they tend to spawn in the lower to middle reaches of rivers, in deep, fast-
flowing waters. Sea lampreys occur in many Welsh rivers, including the Teifi, Tywi, Usk, Wye,
Cleddau and Dee. These sites all include estuaries or areas adjacent to estuaries that are thought to be
either part of the migratory route or used by river lampreys.

4.3.1 Population dynamics

Lampreys use the site as an access corridor between the open sea and riverine breeding habitat. The
numbers of individuals within the site at any time, and their distributions and proportions of wider
populations, are likely to be dynamic and are unknown. Presence is inferred to be highly seasonal.

There is no contemporary data for marine waters but sea lampreys have been seen within Aberaeron
Harbour ascending the River Aeron. The most recent surveys of the Teifi catchment found no sea
lamprey. River lampreys were present but numbers were not sufficiently high to record the
populations conservation status as favourable.

The age and sex of individuals is unknown but inferred to reflect breeding activity according to
season. Their physiological health is also unknown.

4.3.2 Range

The large catchment of the River Teifi is of high conservation value for spawning river lamprey and is
notified as a SAC in its own right. River lampreys have been recorded migrating up the River Aeron
These fish use the waters of the Cardigan Bay SAC as part of their migratory route. Lampreys are also
likely to use the coastal waters of Cardigan Bay SAC during the non-breeding stages of their lifecycle.

4.3.3 Habitats and species
Water column throughout site is assumed to be suitable habitat. Lamprey feed on other fish but the
importance of the site for feeding unknown.

Specific feeding requirements of populations within the site are unknown. Lamprey are reliant on fish
for food and many commercial fish stocks in the area are severely depleted however, although food
availability is reduced compared to historical levels, the degree to which this affects/affected the
lamprey populations is unknown as are any potential contaminant levels in their prey.

4.3.4 Modifications as a result of human activity

Very little is known about impacts of human activity on these species in this site. For example there is
no known information on historical or contemporary by-catch within the site, and no known evidence
of incidental capture. The absence of known by-catch records suggests a low direct risk from
fisheries. There is also no known evidence that shad and lamprey habitat structure is inadequate.
Water column contaminants are a threat to physiological health, but water quality is assumed to be
sufficiently high in open coastal waters. Water quality obstacles within adjacent river catchments are
unknown.

There are no known or likely physical impediments to access within or transit though the site, though

there are within the adjacent rivers (e.g. weirs). The presence and persistence of artificial inert
materials (e.g. plastics and synthetic fibres) creates an entanglement risk within the site.
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4.4 REEFS

Reefs are widespread in northern and southern Europe and occur widely around the UK coast. They
are defined in the EU Interpretation Manual *' as:

“either biogenic concretions or of geogenic origin. They are hard compact substrata on solid and soft
bottoms, which arise from the sea floor in the sublittoral and littoral zone. Reefs may support a
zonation of benthic communities of algae and animal species as well as concretions and corallogenic
concretions.”

Rocky reefs are extremely variable, both in structure and in the communities they support. They range
from vertical rock walls to horizontal ledges, sloping or flat bedrock, broken rock, boulder fields, and
aggregations of cobbles. Reefs are characterised by communities of attached algae and invertebrates,
usually with a range of associated mobile animals. Algae tend to dominate the more illuminated
shallow water and intertidal areas and animals the darker deeper areas. The specific communities vary
according to a variety of factors such as, rock type, wave exposure, slope, aspect, and tidal streams.

There is less variation in biogenic reefs, but the associated communities can vary according to local
conditions of water movement, salinity, depth and turbidity. The main species which form biogenic
reefs in the UK are blue mussels Mytilus edulis, horse mussels Modiolus modiolus, ross worms
Sabellaria spp., the serpulid worm Serpula vermicularis, and cold-water corals such as Lophelia
pertusa.

4.4.1 Range

Cardigan Bay SAC supports both rocky and biogenic reef types. Its rocky reefs are widespread and in
the subtidal form a mosaic with areas of sand and gravel. Reefs in the bay consist largely of boulder,
cobble and pebble, but along the beaches and just offshore there are occasional areas of bedrock.
Biogenic reefs of the honeycomb worm Sabellaria alveolata are common in the intertidal and shallow
subtidal environment, particularly in the northeast of the site. Indications are that subtidal reefs of the
closely related species Sabellaria spinulosa may also be present.

Subtidal reefs are concentrated in the east of the SAC and tend to be more frequent close to shore in
the south and west. The seabed of Cardigan Bay appears to be very patchy, forming a mosaic of
seabed types, some of which seem to run parallel to the shore. This heterogeneity is greatest in the
east and near shore, becoming more homogeneous offshore in the west. The distribution and extent of
reefs within the site is therefore uncertain especially for subtidal areas.

4.4.2 Structure and function

The Bay’s reefs fall into three main geomorphological categories;

e Raised areas of hard ground consisting of pebble, cobble and boulder. Present both subtidally and
intertidally. They cover wide areas and appear to form a patchwork with more mobile patches of
sediment.

e Biogenic reefs of the polychaete worm Sabellaria alveolata. Present predominantly in the
intertidal, but extending into the sublittoral. They grow on top of bedrock and hard ground where
wave action suspends the sediment particles required by the worm for reef creation.

e Hard bedrock reef. Present subtidally and intertidal. These reefs have considerable topographical
character and contain many fissures and crevices. The rocky shores of the south and west are
typical of moderately exposed bedrock shores, with a good range of specialised habitats such as
gullies, overhangs and pools. These reefs typically consist of bedrock ridges on the shore and into
the subtidal, becoming broken bedrock that merges into boulders on sediments before eventually
petering out into subtidal sediment plains. At the southern end of the site around Cemaes Head
and Cardigan Island these reefs can extend a few kilometres offshore, but this diminishes rapidly

Interpretation Manual of European Union Habitats. EUR27, July 2007. European Commission. DG
Environment.
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up the coast so that bedrock reefs quickly become limited to the shore and immediately adjacent
subtidal. Most of the sites sea-caves are also found here.

The majority of reef within Cardigan Bay SAC is moderately exposed, tide and/or sand swept mixed
ground. The aggregations of consolidated and unconsolidated hard substrata (such as pebbles, cobbles
& boulders) are intermixed with silts, sands and gravels. Although generally being sufficiently stable
to support sessile organisms, the mobility of the reef structure and the scouring and smothering effects
of the shifting sands and gravels have a strong influence on the habitat's community composition.

Large areas of reef surfaces are subject to intermittent or regular, long or short-term sediment cover
depending on depth, topography, exposure to water movement and proximity to sediment sources.
Overlying sediments vary from very fine deposits in wave and / or current sheltered locations to
extremely coarse sands and fine shell gravel in current exposed offshore locations.

The biological interactions structuring reef ecology are known to be complex and include inter- and
intra-species competition for space and resources, grazing and predation. The status of many
biological interactions structuring ecology of reef communities and the population structures and
dynamics of most key ecological structuring species are poorly known.

4.4.3 Typical species

The limited information on Cardigan Bay reefs suggests that species richness is inherently high,
though variable between and within reef habitats and over time. The range of substrate type,
topography, depth, wave and tidal current exposures and light contribute to the high species variety.

The population sizes of particular species are unknown or poorly known as is population structure,
biomass, physiological health and reproductive capability. Many invertebrate species on reefs have
planktonic juvenile stages and are likely to be at least partly dependant on recruitment from outside
the site.

The spatial range of most species characteristic of reef habitat is extensive, though the habitat range of
many, particularly highly specialised species, is restricted in distribution and / or extent. Because of
the hydrodynamic regime and the continuous throughput of water masses of distant and varied

origins, species are inferred to be likely to be both capable of recruiting from and contributing to
recruitment from both nearby and distant populations. The true ranges of apparently rare or scarce
species are unknown.

4.4.4 Natural processes

The distribution and extent of reefs are shaped predominantly by physical conditions, including
geology, geomorphological processes, water movement (mainly wave action and tidal streams) and
sediment transport processes and, as such is dynamic and fluctuates.

The diversity and type of wildlife communities found on reefs varies according to the nature and type
of rock habitat present and is strongly influenced by a number of physical characteristics, in particular
how exposed or sheltered a site is to wave action and tidal currents. Extremely exposed areas are
dominated by a robust turf of animals such as sponges and anemones and, in shallower water, foliose
red seaweed, while reefs in the most sheltered locations such as sea lochs and rias support delicate or
silt-tolerant seaweed, fan-worms, sea squirts and brachiopods. Stronger tidal streams often increase
species diversity, although some communities require very still conditions. Other physical, chemical
and biological factors are also an important influence on reef communities, such as depth, clarity of
the water, salinity, whether there is a lot of sediment nearby or held in suspension in the water and has
a scouring effect and availability of food supply. Temperature also has an important influence and in
the UK there is a marked biogeographical trend in species composition related to temperature, with
warm, temperate species such as the pink sea-fan (Eunicella verrucosa) occurring in the south, and
cold-water species, such as the deeplet sea anemone (Bolocera tuediae) in the north.
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Biogenic reefs are not as varied in comparison but do differ according to the local conditions of water
movement, salinity, depth and turbidity. The main species which form biogenic reefs in the UK are
blue mussels (Mytilus edulis), horse mussels (Modiolus modiolus), ross worms (Sabellaria spp.), the
serpulid worm (Serpula vermicularis), and cold-water corals such as Lophelia pertusa. In addition to
the reef-building animals, biogenic reefs can be very rich in other species as the structure often
provides more than one type of habitat. For example the sediment and spaces in and amongst the
mussels of a horse mussel reef are suitable for some species whilst others live attached to the surface
of the mussel bed. Biogenic reefs are often highly productive and may be important ecologically as
feeding, settlement and breeding areas for many other species.

4.4.5 Modifications as a result of human activity
Reef features have historically been modified by human activity, for example as a result of coastal
defence works, coastal construction, and use of heavy mobile fishing gear.

Reef geomorphology is assumed to be predominantly unmodified throughout the site with the
distribution and extent of topographical reef types not known to have been reduced by human action.
There is also no known evidence for modification of reef surface microtopography as a result of
human activity, other than as part of gross modification of reef, but the use of heavy mobile fishing
gear like bottom trawls and dredges is known to alter the topography of reef structures in quite major
ways. The degree to which this has occurred within the site is unknown.

Remains of shipwrecks, lost and discarded fishing gear and persistent rubbish are present throughout
the reef habitat and create a physical hazard to some species and may also be a source of chemical
contamination. Modern synthetic fishing gears are capable of ‘ghost fishing’ both commercial and
non-commercial species for prolonged periods. Many inert materials are colonised by marine wildlife
(forming ‘artificial reefs”) though usually to the detriment of other, previously existing, species
populations. Very small areas of intertidal reef have been covered by anthropogenic structures (e.g.
outfall pipes).

There are limited localised anthropogenic influences on turbidity as a consequence of discharges
(from sewage treatment works and local industry) and more pervasive influences as a consequence of
land use influenced runoff, including farming practice and urban development. Increased storminess
as a consequence of climate change is also likely to result in increasing levels of turbidity. Freshwater
flows have been locally modified in the vicinity of managed or engineered watercourses where
freshwater flow is concentrated. Long term outcome due to modified precipitation as a consequence
of anthropogenically influenced climate change is uncertain.

The physiological health and reproductive capability of some species is inferred as potentially
modified in areas of contaminant elevation and a variety of population dynamics have been, and
continue to be, degraded by fishing activity.

Mobility of species larvae and juveniles are inferred, from the absence of substantial modification or
impedance of water movement by human action, to be unimpeded. The mobility of commercially

exploited species are (obviously) impeded by capture methods and free-swimming vertebrate species
are locally impeded by commercial fishing gear and distributions are influenced by human presence.

4.5 SUBMERGED OR PARTIALLY SUBMERGED SEA CAVES

Submerged or partially submerged sea caves (abbreviated to sea caves) are defined in the EU
Habitats Interpretation Manual as “Caves situated under the sea or opened to it, at least at high tide,
including partially submerged sea caves. Their bottom and sides harbour communities of marine
invertebrates and algae.”

22



CARDIGAN BAY REGULATION 33 FEBRUARY 2009

Caves can vary in size, from only a few metres to more extensive systems, which may extend
hundreds of metres into the rock. There may be tunnels or caverns with one or more entrances, in
which vertical and overhanging rock faces provide the principal marine habitat. The UK has the most
varied and extensive sea-caves on the Atlantic coast of Europe. Sites encompass the range of
structural and ecological variation of sea-caves and cover their geographic range in the UK. Selection
was confined to well-developed cave systems, with extensive areas of vertical and overhanging rock,
and those that extend deeply (ca. 4 m and more) into the rock, which are likely to support a wider
range and higher diversity of plants and animals.

Some of the Welsh sea-caves are used as pupping sites by grey seals Halichoerus grypus. All the sea-
caves in Welsh SACs are considered to be of significant conservation value.

4.5.1 Range

Intertidal sea-caves are distributed widely throughout the site and are common wherever there are
suitable geological exposures. The general distribution is generally well known but is poorly
documented or mapped. The majority of caves are found towards the south-western end of the site,
but are present almost anywhere where there are sea cliffs of relatively hard rock.

Submerged and partially submerged sea caves are widely distributed throughout the southern part of
the site. The distribution of partially submerged sea caves is reasonably well known, though that of
submerged sea-caves within the site is not. The extent of partially submerged sea-cave habitat is
poorly known and that of submerged sea-caves is almost completely unknown.

The total number of sea caves is unknown and their extent is poorly known although the size and
shape of surveyed sea caves is small relative to the areas of the SAC. Individual sea caves range in
size from little more than deep enclosed overhangs to Exmore than 100m long. The extent of
submerged sea caves is almost completely unknown except for the few that have been specifically
documented. The area and volume of known sublittoral caves is estimated as small.

4.5.2 Structure and function

Steep cliffs and eroding banks of alternating layers of Ordovician slates, shale and sandstones,
characterise the coastline of the Cardigan Bay SAC. This geology along with prevailing
hydrodynamics has a dominating affect on cave geomorphology. Rock structure, faulting and folding
determine cave structure and axis of orientation. Combined with exposure, these determine erosion
which modifies cave structure and function.

The floors of many sea caves are areas of sediment or mixtures of sediment and pebbles, cobbles and
boulders, with sheltered locations in caves tending to accumulate silt. The sediments contribute to the
habitat and species diversity and composition and have a strong influence on the amount of scouring
of cave walls. Caves within the site have a wide range of shape, size, orientation and aspect, resulting
in an equally wide range of hydrographic conditions and habitat variation.

Caves with boulder floors at and just below sea level are typically heavily scoured, with walls
polished smooth by boulders thrown around by heavy wave action. The seabed slopes gradually away
from the coast in much of the area, the seabed here is mixed sediment, predominantly sand, and is
easily churned up to add to the scouring action and heavy siltation which is characteristic of this area,
particularly in the vicinity of the mouth of the Afon Teifi.

Many of the cave mouths face west where wave action has eroded out the strata of naturally weaker
shale and slates leaving the harder sandstones. There are a greater number of caves to the west of
Ynys Lochtyn where the rock is more suitable for cave formation and Cardigan Bay caves,
particularly those at the western end of the site, can extend 100m into the cliff face due to the frequent
vertical orientation of the rock layers.

The hydrography of the water column within and in the vicinity of sea caves is complex and highly
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variable spatially and temporally. Exposure to water movement varies throughout the site determined
by depth / height, orientation, aspect, adjacent seabed / shore topography and sea cave morphology.
Most caves are sheltered from currents inside while tidal streams outside can vary considerably. Most
of the partially submerged sea caves are subject to at least moderate wave action. Many are regularly
subject to extreme wave action and others are sheltered from all but the most severe wave action.
Submerged sea caves are particularly exposed to strong wave surge.

The amount of light entering sea caves depends on their location, shape, aspect and adjacent coastal
topography, and is a major influence on the species composition and diversity. Ambient light levels
can be very different between caves. Caves with large entrances and a generally southern aspect
usually receive some natural light in their deepest recesses, though in some cases insufficient to
support plant growth. Many others, particularly with different aspects, that are narrow, have small
entrances and are deep receive no natural light, like the submerged caves and long, north facing caves
on Ramsey Island.

Particulate concentrations are generally significantly higher in sea caves subject to water movement
with sediment floors or with a nearby sediment source, than levels in the adjacent external water
column but also geographically and seasonally highly variable. The water and sediment chemistry is
mostly likely to reflect that of the adjacent water column but modified by any groundwater seeps
particularly in intertidal sea caves.

The mobilisation and deposition of sediment as a result of water movement is regular and widespread
and many sea caves with sediment floors are therefore subject to rapid and considerable fluctuations
in floor height and sedimentology. Intertidal sea caves (in particular) in the vicinity of sediments are
subject to varying degrees of scouring from sediment movement, particularly low on cave walls.

Many sea caves provide highly favourable environmental conditions for key ecological structuring
species (e.g. grazing molluscs, scavenging crustaceans). The possible presence of species atypical of
areas immediately external to caves provides further opportunity for additional species interactions.

4.5.3 Typical species

The wide range of rock type, cave morphology, topography, depth and exposures to water movement,
scour and light contribute to the high species diversity in sea caves within the site. Sea caves also
typically support species that seem out of place, because caves provide environmental conditions
which differ from those immediately outside the cave, for example sponges typical of deep-water are
sometimes found in intertidal caves and mud dwelling anemones in sediments on the floor of caves in
exposed rocky areas. The number of marine algal and invertebrate species associated with sea-caves
can be high, though highly variable between and within sea-caves.

Species populations in sea caves include those tolerant of scour, of extreme wave surge and cryptic,
apparent cave specialist species, including the rare snail Palludinella littorina. The range of caves in
different rock types increases species variety; caves in limestone have high diversity in part because
of the complex microtopography of the rock surface and the species that can bore into the rock.
Stable boulders and bedrock on the lower shore portions of the cave floors in the Cardigan area are
colonised by Sabellaria alveolata. Although not often found as the large hummocks of honeycomb-
like tubes found on the open coast, the fresh growth of tubes in several of the caves reflect the turbid
and sand-scoured conditions not found in caves in the other SACs in Wales.

Above high water mark, deep inside the caves, the walls support little other than biotic films grazed
by small molluscs such as the limpet Patella vulgaris. Where scour from cave floor sediments is high
there is generally a largely barren zone of bedrock just above the mobile boulder floor. On the roofs of
the caves, if out of reach from main surge, spiders Meta monardi are found with thin crusts of blue-
green algae, green algae, red velvety patches of Audouinella sp. and lichens where small amounts of
light reach the rocky surfaces.
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Spirorbid worms and barnacles (Verruca stroemia and Semibalanus crenatus) with patchy thin crusts
of sponge including Halichondria panicea, Myxilla incrustans and other yellow encrusting sponge
species and sparse anemones (Actinia equina) cover the less scoured intertidal parts of the cave walls
towards the backs of the caves. Barnacles, anemones and limpets are more common towards the cave
entrance eventually merging with biotopes normally encountered on open wave-exposed rock all
along this stretch of coast.

Where cave walls have a lower shore and shallow subtidal section, for example on the south-west side
of Cardigan Island and the east side of Cemaes Head, the sea squirt Dendrodoa grossularia is
occasionally found at high densities, mixed with smaller patches of the white lace sponge Clathrina
coriacea. These species are highly characteristic of wave-surge conditions. The most species-rich
sections occur just below chart datum between 10-30m into caves. Patches of bright yellow sponge
Aplysilla sulfurea and red A. rosea and Ophlitaspongia seriata are found on the walls, interspersed
with colonial ascidians Botrylloides leachii and encrusting bryozoans such as Flustrellidra hispida.
Towards the entrance, these short faunal turfs become more species-rich with other hydroids,
ascidians and bryozoans.

Sea caves with beaches undisturbed by human activity are a favoured by grey seals for breeding and
resting sites and tall sea caves with dry ceilings are favoured as bat hibernation sites. There is very
little population data for non-mammalian species in sea caves and population structure is also poorly
known or unknown for most species. The population dynamics of the typical reef and sediment living
species is most likely to reflect those of the populations from which the species are recruited in the
wider environment. The dynamics of species requiring highly specific cave conditions and with
restricted range are unknown and the same is true in relation to physiological health,
reproductive capability and recruitment.

The range of few cave-dwelling species is constrained by habitat requirements with most species
living in sea caves being part of wider populations in nearby suitable habitats. Their distribution is
mostly determined by recruitment from populations with widespread distributions both within and
outside caves. A few cave specialists have a restricted distribution and are only known from few
locations but it is unclear whether this is a function of survey effort or represents truly limited
distribution. Species populations with genuinely restricted distribution are more vulnerable than those
that may recruit from large, widespread populations.

4.5.4 Natural Processes

Cave morphology and topography is strongly determined by the underlying geology and erosion
processes and has an important influence on qualities as a substratum for plants and animals. The
microtopography, derived as a result of rock type and exposure to physical, chemical and biological
processes also strongly influences niche diversity within caves. Localised protection from scour
provided by microtopographical features for example, often strongly influences the distribution of
sessile organisms within caves.

Physical conditions, such as inclination, wave surge, scour and shade, change rapidly from the cave
entrance to the inner parts of a cave and this often leads to a marked zonation in the communities
present. The combined effects of scour from suspended particulates and sediment and food particle
supply is particularly important to the development, survival and diversity of cave species
populations, especially in caves adjacent to sediment or with sediment floors.

Caves on the shore and in the shallow sublittoral zone are frequently subject to conditions of strong
wave surge and tend to have floors of coarse sediment, cobbles and boulders. These materials are
often highly mobile and scour the cave walls. Caves that occur in deeper water are subject to less
water movement from the surrounding sea, and silt may accumulate on the cave floor. Intertidal sea
cave communities and species ecology and function are strongly influenced by humidity and air
temperature, mediated by air movement. Although overall air movement is climatic, movement may
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be reduced in sea caves depending on their structure and exposure to wave action. Air temperatures
may be buffered as a result of restricted airflow, seawater and / or underground rock temperatures,

and incident sunlight, compared to the adjacent external environments. Humidity may also be elevated
as a result of reduced airflow as well as use by grey seals. In combination, these conditions in
intertidal sea caves tend to favour species sensitive to desiccation.

4.5.5 Modifications as a result of human activity

Sea cave geomorphology is predominantly unmodified by human activity throughout the site. Other
than gross modifications arising from sea cave collapse or infilling, there is no known evidence for
modification of sea cave structural integrity, distribution, sedimentology or surface microtopography
as a result of human activity.

Discarded and accidentally misplaced artificial materials are present in some sea caves. Lost and
discarded fishing gear and persistent rubbish form a physical hazard to many species, particularly grey
seals and other vertebrate species, and some are a source of chemical contamination. The variation in
cave structure and hydrodynamics tends to both retain and flush out chemical contamination,
including hydrocarbons, depending on exposure to water and air movements.

The gross physical hydrography and tidal streams within, and in the vicinity of sea caves, is
considered little modified as a result of human activity. There is also no known evidence for
modification of ambient light levels within sea caves as a result of human activity. Suspended
particulate concentrations may be modified by localised or distant human activity including, for
example, dredge spoil disposal, coastal protection or construction operations.

There is no known evidence for modification of sea cave air temperatures a result of human activity.
However, it is possible that regular use of sea caves for recreational or eco-tourism purposes may
increase air exchange (and also introduce atmospheric pollutants e.g. hydrocarbon exhaust fumes) No
known evidence of modification of salinity in sea caves as a result of human activity but there is the
potential for modification from changes in management of overlying land and watercourses.

Species populations in Sea caves are exposed to nutrients and contaminants in groundwater seeps
strongly influenced by agricultural or other management practices on overlying land surfaces. The
magnitude and persistence of elevated hydrocarbons and exhaust gases in sea caves used by powered
craft, and the potential consequences of such contaminants are unknown. Ecosystem functioning
determined by grazing molluscs has been subject to temporary acute modification by pollution
incidents. There is no known documented evidence of human activity having restricted physical
access by grey seals to sea caves, other than temporary inhibition caused by human presence.

4.6 SANDBANKS WHICH ARE SLIGHTLY COVERED BY SEA WATER ALL THE TIME

Sandbanks which are slightly covered by sea water all the time are defined in the EU Habitats
Interpretation Manual as:

“elevated, elongated, rounded or irregular topographic features, permanently submerged and
predominantly surrounded by deeper water. They consist mainly of sandy sediments, but larger grain
sizes, including boulders and cobbles, or smaller grain sizes including mud may also be present on a
sandbank. Banks where sandy sediments occur in a layer over hard substrata are classed as sandbanks
if the associated biota are dependent on the sand rather than on the underlying hard substrata.

In this document they are referred to as ‘subtidal sandbanks’.

Within the UK’s inshore waters subtidal sandbanks can be categorised into four main sub-types:
e gravelly and clean sands
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e muddy sands;
e eelgrass Zostera marina beds;
e maerl beds (composed of free-living Corallinaceae).

A variety of different sandbank types and their associated communities exist in Wales. Of the few
moderate sized sandbanks in Wales there are those that are exposed to prevailing winds and currents
eg. Devils Ridge, Bastram Shoal (Pen LIyn) and Bais Bank (Pembrokeshire) and those that are less
exposed to these conditions e.g. the Four Fathom Banks complex and Constable Bank (off Colwyn
Bay). As well as these types that occur in fully marine environments there are also extensive mobile
sandbanks that exist under reduced or variable salinity and turbid regimes in the Severn Estuary. The
sandbanks of the Cardigan Bay SAC are of sub-type gravelly and clean sands.

4.6.1 Range

The sandbanks of Cardigan Bay SAC are largely low-lying and most abundant in the east of the site,
to the north and west of New Quay. There have been a few general studies in the bay that have
sampled the sand bank areas and only one dedicated survey of sandbank habitat. The precise extent of
sandbank features within the site is unknown however the general location of known subtidal
sandbanks is shown in Map 3.

4.6.2 Structure and function
The Subtidal sandbanks vary considerably throughout the site according to sedimentology, seabed
structure, bathymetry and hydrodynamics.

The sandbank features illustrate the variation between exposed (as these sandbanks are) and less
exposed (to prevailing winds and weather) sandbanks. Their orientation is primarily along the axis of
predominant tidal streams and the aspect varies within variation in axis of the tidal streams.

Very limited data are available on the sedimentology. The micro-distribution of sediments within the
larger banks appears likely to be highly dynamic, while the gross distribution of the main banks
themselves appears quite stable and stability is likely to increase with depth. The sandbanks are
generally more sorted towards their tops with more mixed sediments towards their base. Sediments
sampled in detail include banks in the New Quay area where they range from coarser-fine sand
through to sandy grave in the western part. The seaward side has a more mixed muddy sandy gravel
substratum. The dune, wave and ripple microtopography of sandbanks are important sandbank micro-
niches that contribute to habitat and species diversity.

Suspended particulate concentrations and water transparency are geographically and seasonally
variable, though normally highest in open coast waters. Highest turbidity occurs during and following
strong wave action, spring tides and heavy rainfall, typically in the winter months. There are also
prolonged periods of low turbidity especially during spring and summer and in areas of weak tidal
current streams. Whilst the exposed nature of the sites open coast sandbanks tends to minimise the
presence of photosynthesising organisms such as Zostera spp, suspended fine particulates are relevant
in terms of faunal feeding and respiration.

Nutrient concentrations within sediment structure are likely to be at or close to that of the surrounding
water column although localised modification occurs where there are river and wastewater discharges.

Sandbanks are important, not just for the range and variation of community types and species present,
but for their influence on the wider structural integrity of the surrounding habitats.

4.6.3 Typical species

The prevalent sandy community type along the Cardigan Bay coast is a ‘shallow Venus community’
or an ‘offshore sand association’. Because of the varied sediments the communities correspond with a
variety of biotopes, including affinities with the shallow sand faunal communities. The west New
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Quay bank has a very rich and diverse range of taxa, mainly due to the coarse sands at the seaward
side of the bank. Polychaete worms are common across the bank and other species recorded include
shrimp-like crustaceans, bristleworms, molluscs, echinoderms and nemerteans

The medium-fine sands of the sandbanks are often dominated by the polychaete worms Mediomastus
fragilis and Ampharete lindstroemi, and the crustacean Bodotria arenosa. The coarser, more mixed
sediments show a different collection of species and greater species diversity. Species found in large
densities include the amphipod Phtisica marina, the tubeworm Pomatoceros lamarckii, and the Ross
worm Sabellaria spinulosa. Species found in lesser numbers include the mollusc Corbula gibba, the
rosy feather star echinoderm Antedon bifida, the polychaete worms Nereis elitoralis and Caulleriella
alata, and the amphipod Ampelisca tenuicornis, along with many other species and taxa that are often
only found in mixed sediment environments. Uncommon polychaete worm species such as Armandia
polyophthalma and the rare mantis shrimp Rissoides desmaresti have also been recorded here.

4.6.4 Natural processes

Subtidal sandbanks are dynamic features with their size, shape, aspect and orientation, as well as the
macro- and micro-topography and sediment characteristics largely determined by the sediment supply
and the influence of the hydrodynamic processes affecting each bank. They change shape over time
and while some are ephemeral others may be relatively stable and long established. Mobile sediments
that form temporary sandbanks are considered to be associated sediments that should be retained in
the system but their location may change.

4.6.5 Modifications as a result of human activity

There is no known evidence of modification of exposure of the sandbanks to wave action or tidal
streams or any changes in orientation as a result of human activity however the microtopography may
have been modified by demersal fishing gear.

Sandbank structure has not been modified by sediment extraction within the site but dredge spoil
disposal may have influenced the quality. The sediment composition has been modified such that
there are raised levels of metals, particularly lead, due to historical mining activity. Mine waste waters
enter the bay via river catchments, the Ystwyth and Rheidol being particularly significant. These
continued inputs are of concern and the degree to which this represents a long-term cumulative threat
is unknown. Evidence that cetaceans within the bay have raised levels of PCBs (see above) may
indirectly reflect levels present in sediments and/or the water column.
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5 CONSERVATION OBJECTIVES

This latest version of the Regulation 33 package has been revised to improve consistency
across the marine SACs in Wales. The intent of the conservation objectives and of the
advice on operations which may cause deterioration or disturbance to the feature is the
same as in previous versions. The Conservation Objectives are now shorter and more
generic but there has been no change in what is considered to represent Favourable
Conservation Status.

In order to meet the aims of the Habitats Directive, the conservation objectives seek to maintain (or
restore) the habitat and species features, as a whole, at (or to) favourable conservation status (FCS)
within the site.

The Vision Statement is a descriptive overview of what needs to be achieved for conservation on the
site. It brings together and summarises the Conservation Objectives into a single, integrated statement
about the site.

VISION STATEMENT

Our vision for the Cardigan Bay Special Area of Conservation (SAC) is one of a high quality
marine environment, where the protected habitats and species of the site are in a condition as
good as or better than when the site was selected; where human activities co-exist in harmony
with the habitats and species of the site and where use of the marine environment is undertaken
sustainably.

CONSERVATION OBJECTIVES FOR THE CARDIGAN BAY
SPECIAL AREA OF CONSERVTION

To achieve favourable conservation status all the following, subject to natural processes, need
to be fulfilled and maintained in the long-term. If these objectives are not met restoration
measures will be needed to achieve favourable conservation status.

HABITAT FEATURES

Sandbanks which are slightly covered by seawater all the time
Reefs
Submerged or partially submerged sea caves

RANGE

The overall distribution and extent of the habitat features within the site, and each of their main
component parts is stable or increasing.

For the reef feature these include;
e Intertidal bedrock reefs
Intertidal cobble, pebble with Sabellaria alveolata (biogenic) reefs
Subtidal bedrock reefs
Subtidal pebble, cobble and boulder reefs
Sea caves
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STRUCTURE AND FUNCTION

The physical biological and chemical structure and functions necessary for the long-term maintenance
and quality of the habitat are not degraded. Important elements include;

- geology,

- sedimentology,

- geomorphology,

- hydrography and meteorology,

- water and sediment chemistry,

- Dbiological interactions.

This includes a need for nutrient levels in the water column and sediments to be:
e at or below existing statutory guideline concentrations
e within ranges that are not potentially detrimental to the long term maintenance of the features
species populations, their abundance and range.

Contaminant levels in the water column and sediments derived from human activity to be:
e at or below existing statutory guideline concentrations
e below levels that would potentially result in increase in contaminant concentrations within
sediments or biota
e below levels potentially detrimental to the long-term maintenance of the feature species
populations, their abundance or range taking into account bioaccumulation and
biomagnification.

TYPICAL SPECIES

The presence, abundance, condition and diversity of typical species is such that habitat quality is not
degraded. Important elements include

- species richness:

- population structure and dynamics,

- physiological heath,

- reproductive capacity

- recruitment,

- mobility

- range

As part of this objective it should be noted that:

e populations of typical species subject to existing commercial fisheries need to be at an
abundance equal to or greater than that required to achieve maximum sustainable yield and
secure in the long term

e the management and control of activities or operations likely to adversely affect the habitat
feature is appropriate for maintaining it in favourable condition and is secure in the long
term.

SPECIES FEATURES

30



CARDIGAN BAY REGULATION 33 FEBRUARY 2009

Grey seal
Bottlenose dolphin
River lamprey

Sea lamprey

POPULATIONS

The population is maintaining itself on a long-term basis as a viable component of its natural habitat.
Important elements include:

- population size

- structure, production

- condition of the species within the site.

As part of this objective it should be noted that for bottlenose dolphin and grey seal;
e Contaminant burdens derived from human activity are below levels that may cause
physiological damage, or immune or reproductive suppression

For grey seal populations should not be reduced as a consequence of human activity

RANGE

The species population within the site is such that the natural range of the population is not being
reduced or likely to be reduced for the foreseeable future.

As part of this objective it should be noted that for bottlenose dolphin and grey seal
e Their range within the SAC and adjacent inter-connected areas is not constrained or hindered
o There are appropriate and sufficient food resources within the SAC and beyond
o The sites and amount of supporting habitat used by these species are accessible and their
extent and quality is stable or increasing

SUPPORTING HABITATS AND SPECIES

The presence, abundance, condition and diversity of habitats and species required to support this
species is such that the distribution, abundance and populations dynamics of the species within the
site and population beyond the site is stable or increasing. Important considerations include;

- distribution

- extent

- structure

- function and quality of habitat

- prey availability and quality.

As part of this objective it should be noted that;
e The abundance of prey species subject to existing commercial fisheries needs to be equal to or
greater than that required to achieve maximum sustainable yield and secure in the long term.
o The management and control of activities or operations likely to adversely affect the species
feature is appropriate for maintaining it in favourable condition and is secure in the long term.
e Contamination of potential prey species should be below concentrations potentially harmful
to their physiological health.
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¢ Disturbance by human activity is below levels that suppress reproductive success,
physiological health or long-term behaviour

Restoration and recovery
As part of this objective it should be noted that for the bottlenose dolphin populations should be
increasing.

5.1 UNDERSTANDING THE CONSERVATION OBJECTIVES

A dynamic marine environment

The conservation objectives recognise and acknowledge that the features are part of a complex,
dynamic, multi-dimensional environment. The structures, functions (environmental processes) and
species populations of habitat features are inextricably linked. Marine habitats are complex ecological
webs of species, habitat structure and environmental functions that vary dynamically in time and
space. Variety and change in habitat structure is primarily driven by environmental and physico-
chemical factors, including water movement, water quality, sediment supply and prevailing weather
conditions.

The species populations associated with these habitats also vary in time and space and this is, in part,
a direct reflection of the variable habitat structure and dynamic environment. It is also the product of
stochastic events and the great variation in survival and recruitment of species, particularly those with
dispersive reproductive strategies.

Within the dynamism of habitats and species, there is also an element of stability and persistence,
where species’ and communities’ populations as well as physical habitat structure show little overall
long-term variation.

Human activities

These conservation objectives recognise and acknowledge that human activity has already modified
and continues to modify habitats and species populations in various ways, to varying degrees and at
varying spatial and temporal scales, either acutely or chronically. The conservation objectives do not
aim to prevent all change to the habitat and species features, or to achieve an indefinable, abstract
natural or pristine state, since these would be unrealistic and unattainable aspirations. Rather, they
seek to prevent further negative modification of the extent, structure and function of natural habitats
and species’ populations by human activity and to ensure that degradation and damage to the features
that is attributable to human activities or actions is prevented. Consequently, in order to meet the
requirements of the Directive and ensure the site makes its appropriate contribution to conservation of
biodiversity, the conservation objectives seek to:

Encompass inherent dynamism rather than to work against it;

e Safeguard features and natural processes from those impacts of human activity that cause damage
to the features through the degradation of their range, extent, structure, function or typical
species;

e Facilitate, where necessary, restoration of features or components of features that are currently
damaged or degraded and in unfavourable condition.

The term degradation is used to encompass damage or deterioration resulting only from such human
activities or actions as have a detrimental effect on the feature. The magnitude of any degradation is
dependent on the longevity and scale of the impact and the conservation importance of the species or
habitats on which the impact occurs. This is influenced by:

e the type of human action, its nature, location, timing, frequency, duration and intensity,

e the species or habitats, and their intolerance and recoverability.
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Outcomes arising from human action that are likely to be considered detrimental include such effects

such as:

e permanent and long-term change of distribution or reduction in extent of a feature or feature
component, or temporary modification or reduction sufficiently significant to negatively impact
on biota or ecological processes;

e reduction in ecological function caused by loss, reduction or modification of habitat structural
integrity;

e interference in or restriction of the range, variety or dynamism of structural, functional or

ecological processes, e.g.: alteration of habitat structure, obstruction of tidal streams, chronic or

acute thermal, salinity or suspended sediment elevations or reductions;

hypertrophication or eutrophication;

contamination by biologically deleterious substances;

reduction in structure, function and abundance of species populations;

change in reproductive capacity, success or recruitment of species populations;

reduction in feeding opportunities of species populations

reduction of health to a sub-optimal level, or injury, rendering the population less fit for, inter

alia, breeding, foraging, social behaviour, or more susceptible to disease;

e increase in abundance and range of opportunist species through the unnatural generation of
preferential conditions (€.9. organic enrichment), at the expense of existing species and
communities.

e increase in abundance and range of non-native species.

The following table provided illustrative examples of specific changes and whether they would
constitute degradation of the feature.

Degradation Not Degradation
Reduction in grey seal reproductive potential as a Reduction in grey seal reproductive potential as a
result of sub optimal physiological health caused by result of sub optimal physiological health caused by
high tissue burdens of anthropogenically derived density dependent incidence of endemic disease.
contaminants.
Modification of a seabed community by organically Modification of a seabed community as a result of a
rich effluent from a new sewage outfall. reduction in organic material entering the sea from a

sewage outfall.

Change in seabed community composition as a result | Change in seabed community composition as a result

of coastal engineering that has altered local wave of a cliff fall, the debris from which has altered local
exposure. wave exposure.

Change to the species composition of a seabed Change to the composition of a seabed community as
community as a result of an increase in scallop a result of a reduction in scallop dredging intensity.

dredging intensity.

Permanent reduction of extent of sand and mud-flat as | Permanent reduction of extent of sand and mud-flat
a result of new coastal development. as a result of long-term natural changes in sediment
transport.

Changes in sediment granulometry as a result of beach | Changes in sediment granulometry as a result of
recharge operations natural cliff fall and erosion

It is important to note that many human activities can either be beneficial (reduce or reverse
detrimental human influence (e.g. improve water quality)), trivial (e.g. no significant and/or
substantive long-term effect) or benign (no outcome) in terms of their impact on marine habitats and
species.
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Advice on potentially detrimental human activities is provided in Section 6 (activities or operations
which may cause damage or disturbance to features).

Use of the conservation objectives — Site management

The components of favourable conservation status detailed in the conservation objectives have
different sensitivities and vulnerabilities to degradation by human activities. Conservation and
protection of site features is provided by management, which should be based on levels of risk. The
form of management and degree of protection necessary will vary spatially, temporally and from one
feature component to another due to their differences in conservation importance and their sensitivity
and susceptibility to change as a result of human action. Therefore it needs to be understood that these
conservation objectives require a risk-based approach to the identification, prioritisation and
implementation of management action.

Security of management is provided in part by sections 48 to 53 of the 1994 Conservation
Regulations, which require the assessment of plans and projects likely to have a significant effect on
the site.

Where there is a potential for a plan or project to undermine the achievement of the conservation
objectives, CCW will consider the plan/project to be likely to have a significant effect and require
appropriate assessment. Unless it is ascertained, following an appropriate assessment, that a plan or
project will not undermine the achievement of the conservation objectives, the plan/project should be
considered as having an adverse affect on the integrity of the site®.

Appropriate and secure management of activities may also be provided through a site management
plan.

22 Uncertainty should not result in a conclusion of no adverse affect on site integrity.
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6 ADVICE AS TO OPERATIONS WHICH MAY CAUSE DETERIORATION OR
DISTURBANCE TO THE FEATURES

The range of different habitat types within each of the SAC’s features is extremely wide and marine
habitats and species populations are inherently dynamic. The range and scale of both natural and
anthropogenic stressors on the marine habitats and species within the SAC are also very large.
Human activities have the potential to impose stresses on each habitat’s structure and function in
many ways that result in acute, chronic or permanent impacts at different spatial scales. Species
populations may also be affected at many levels e.g. physiological, genetic, single organism,
population and groups of species.

The following table identifies where there is a potential for operations or activities to have an adverse
effect on a feature or component of a feature exists. This does not imply a significant actual or
existing causal impact. The potential for, and magnitude of, any effect will be dependent on many
variables, such as the location, extent, scale, timing and duration of operations or activities, as well as
proximity to features that are sensitive to one or more factors induced or altered by the operation.
Due to the complexity of the possible inter-relationships between operations or activities and the
features, the factors and effects listed in this table are the predicted most likely effects and are not
exhaustive.

e The ‘activity’ column lists potentially damaging operations and gives an indication of their
current known status within the SAC. Operations or activities marked with an asterisk (*) may
have associated consents, licences, authorisations or permissions which are (or may be) plans or
projects, within the meaning of Article 6 of the Habitats Directive. (The potential effects of the
construction phase of operations marked with a hash (#) are included in the general operation
‘construction’.

e The ‘key relevant factors’ columns (physical, chemical and biological factors) give an indication
of the key mechanisms by which the operation or activity may cause an effect on each habitat
feature.

e The ‘most likely effects’ columns indicate the most likely components of Favourable
Conservation Status that might be affected by each operation or activity.

e The ‘features’ columns indicate which Annex 1 habitats and Annex II species could potentially be
affected by the operation or activity.

e The ‘advice as to likely required action’ column provides an indication of the actions required
(from CCW and others) to undertake specific risk assessments of relationships between the
operation or activity and relevant features, including any further information that would be
necessary to further refine / tailor advice.
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Most likely | Most likely
Key effects on effects on
Activity Relevant FCS FCS Features Advice/Action/Notes
factors elements elements
Habitats Species
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DOCKS, MARINAS & SHIPPING

Dock, harbour & marina structures: vV v VI VI IiVIVIVIVI|IV]V|V| V| V| V| v | Treatasplan or project as appropriate.

construction * Consenting bodies ensure appropriate integration, inclusion and

Occasional in harbours consultation
Consenting bodies ensure assessment of cumulative effects in
association with other plans and projects

Dock, harbour & marina structures: viv VIiVvIivIvIvIv|v|v|v| v v| v | Treatasplan or project as appropriate.

maintenance * Review, revise or establish management practices and spatial, temporal

Common in harbours & technical operational limits suitable to secure features at FCS;
monitor compliance and enforce.

Dredging: capital * v iviv VI iVvIiVvIVvIVvI|Vv|Iv|v|v| v| v| v | Treatasplan or project as appropriate.

None at present. Future proposals for Teifi Establish best operational practices suitable to secure features at FCS

estuary possible.

Dredging: maintenance * v iviv VI iVvIVvIVvIVv|Vv|Iv|v]|Vv| v| v | vy | Treatasplan or project if appropriate.

Regular in harbours Review, revise or establish management practices and spatial, temporal
& technical operational limits suitable to secure features at FCS;
monitor compliance and enforce.

Shipping: vessel traffic vVIiv|v VIiVvIVvIVIVIVIV|V| V| V| V]| v | Determine effects of vessel movement on sediment transport,

Large commercial ships: Unlikely, although some mobilisation and turbidity.

areas may be used for sheltering purposes in Review, revise or establish management practices and spatial, temporal

poor weather conditions. & technical operational limits suitable to secure features at FCS;

Visitor passenger boats: Common, but limited in monitor compliance and enforce.

extent as they repeatedly use the same routes Secure appropriate management of vessels transiting coastal waters to

(seasonally skewed between April — October) minimise risk to features FCS

Fishing vessels: widespread but minimal impacts

Shipping: moorings * vViv|v vIiv vVivIv v | Treat new mooring developments as plan or project as appropriate.

Commercial vessels (fishing vessels): Common Review, revise or establish management practices and spatial, temporal

and widespread in harbours and the Teifi Estuary & technical operational limits suitable to secure features at FCS;

Recreational vessels: Common and widespread in monitor compliance and enforce.

harbours and the Teifi Estuary (seasonally Secure appropriate management of moorings in open coastal locations

skewed between April — October)

Shipping: anchoring v iviv v v V| v v Review, revise or establish management practices and spatial, temporal

Commercial vessels: unlikely although some & technical operational limits suitable to secure features at FCS;

areas may be used for sheltering purposes in monitor compliance and enforce. Secure appropriate management of
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Most likely | Most likely
Key effects on effects on
Activity Relevant FCS FCS Features Advice/Action/Notes
factors elements elements
Habitats Species
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poor weather conditions open coastal locations used as commercial anchorages and for casual
Recreational vessels: Widespread & common recreational anchoring
(seasonally skewed for recreational vessels
between April — October)
Shipping: vessel maintenance (incl. antifouling) | | v | v~ VIiVvIVIVIVIVIV|V| V| V| V]| V| Review, revise or establish management practices and spatial, temporal
Widespread & common for recreational and & technical operational limits suitable to secure features at FCS;
local commercial vessels monitor compliance and enforce.
Shipping: ballast water discharge ViV VIiVvIVIVIVIVIV|V| V| V| V]| V| Review, revise or establish management practices and spatial, temporal
Discharges unlikely within SAC. & technical operational limits suitable to secure features at FCS;
Discharges outside SAC boundaries may have monitor compliance and enforce.
implications on SAC features. Secure appropriate management of vessels transiting coastal waters to
minimise risk to features FCS
Shipping: refuse & sewage disposal v v VI iVvIivIiIvIv|vI|Iv|v|v| v| v | v | Management practices and spatial, temporal & technical operational
Likely to be widespread offshore. limits suitable to secure features at FCS; monitor compliance and
enforce.
Secure appropriate management of vessels transiting coastal waters so
as to secure features at FCS
Apply existing legal mechanisms, monitor compliance and enforce, to
secure features at FCS
Shipping: operational discharges vV v VI VI IVIVIVIVIVIV|V| V| V| V| Review, revise or establish management practices and spatial, temporal
Not significant - minimal due to limited boat & technical operational limits suitable to secure features at FCS;
traffic monitor compliance and enforce.
Secure appropriate management of vessels transiting coastal waters so
as to secure features at FCS
Shipping: accidents -may be associated with vVIiv|v vVIivIivIivIiv v'| V| v'| v'| v | Maintain, keep under review and improve as appropriate, shipping
cargo / bunkers discharges management and operational practices suitable to secure features at
Rare FCS; monitor compliance and enforce.
Secure appropriate management of vessels transiting coastal waters so
as to secure features at FCS
Seek advice from relevant environmental agencies (CCW, EAW)
Shipping: accidents -fuel oil & / or vViv vVIivIivIivIivIvIv|v| v v v]| v | Maintain, keep under review and improve as a appropriate, shipping
petrochemical discharges management and operational practices suitable to secure features at
Rare. FCS; monitor compliance and enforce.
Secure appropriate management of vessels transiting coastal waters so
as to secure features at FCS
Seek advice from relevant environmental agencies (CCW, EAW)
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Most likely | Most likely
Key effects on effects on
Activity Relevant FCS FCS Features Advice/Action/Notes
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Shipping: accidents -non-petrochemical cargo | /| v VIiVvIivIvIvIvI|v|v|v| v v| v | Practices suitable to secure features at FCS; monitor compliance and
losses / discharges enforce.
Rare Secure appropriate management of vessels transiting coastal waters so
as to secure features at FCS
Seek advice from relevant environmental agencies (CCW, EAW)
Shipping: accidents - salvage operations vV v VI iVvIiVvIVvIVv|VvIV|V| V| V| V| v | Maintain, keep under review and improve as a appropriate, management
Rare and operational practices suitable to secure features at FCS; monitor
compliance and enforce.
Secure appropriate management of vessels transiting coastal waters so
as to secure features at FCS
Provide environmental advice to salvage managers and salvors.
CIVIL ENGINEERING
Construction * v v VIiVvIiVvIiIVvIVvIVvIvI|Iv|v|v| v v| v | Treatasplan or project, taking into account proposed subsequent
Not intensive. operational use and maintenance.
Consenting bodies ensure appropriate integration, inclusion and
consultation
Consenting bodies ensure assessment of cumulative effects in
association with others plans and projects
Land claim *# v v VI iVvIivIivIvIVvIv|v|v|v| v| v| v | Treatasplan or project as appropriate, taking into account proposed
Historically evident, but negligible. subsequent operational use and likely effects.
Coast protection / defence (including beach v v VI iVvIiVIVIVIVIVIVIV|V V| V]| V| Asabove
replenishment) *#
Widespread adjacent to coastal settlements
Barrages: (amenity, storm surge, tidal) *# vViv VivIivIivIiIVvIVIVIVIVIV| V] vV v| Asabove
None at present — unlikely in future due to lack of
suitable locations.
Artificial reef *# viv VI iVvIivIvIvIvIv|v|v| v v| v | v | Treatasplan or project as appropriate.
None at present within SAC.
Proposals for a reef at Borth (north of SAC
boundary is being considered at present)
Engineered freshwater watercourses *# vViv vVIivIivIivIiv
Limited.
Power station *# v iviv VI iVvIiIVvIVIVIVvIVvIVv]|Vv|v|v| v]| Asabove

39




CARDIGAN BAY REGULATION 33 FEBRUARY 2009
Most likely | Most likely
Key effects on effects on
Activity Relevant FCS FCS Features Advice/Action/Notes
factors elements elements
Habitats Species
—_ | = | = o = n = [5) ] > o>~ = =] A 3 ¥]
zls8le| || |2~ 2|E|E| |2 21 =
| S| 2 2| 2] & [ I~ O e S| &
e 2| 3|2 Llsls|9] 2 2|3
2| & 5|72
£|F i =
Q < °
g = 2
w2
None at present within SAC.
Discharges from nuclear power stations outside
SAC boundaries may have ramifications for SAC
features.
Pipelines *# V4 V4 I RV RV RV RV RV R4 v v V4 V4 V4 RV IV
To be confirmed
Power / communication cables *# v VI iVvIivVvIiVvIVvIVIVIVIVIVIVIV]v| V| Asabove
Present
WASTE DISPOSAL
Effluent disposal: * (sewage & chemical) VIiVvIiIVvIVvIVIVIVIV| V|V V]V V| V| V| v | Treatnew discharges and proposed changes to existing discharges as
Widespread & common plan or project as appropriate.
Effluent disposal: thermal * vViv vIivIivIivIivIivIvIiv|v|v| v v| Asabove
None at present
Sludge dumping * vV v VI VI IiVIVIVIVI|IV|V|V| V| V| V| v| Treatasplan or project as appropriate.
None at present
Wastes & debris (including refuse & litter) vViv VivIiVvIVvIVvIVIVIVI]V| V| V] v | v | Maintin, keep under review and improve as appropriate port waste
Widespread & common management plans
Secure appropriate promulgation & enforcement of national and
international dumping at sea measures so as to minimise risk to
features” FCS
Education & awareness raising
Dredge spoil disposal *Aberystwyth: dredge vViv VIiVvIVIVIVIVIVIVIV| V| V]| V| V| Treatproposed spoil disposal outwith a designated spoil disposal site as
spoil used to replenish beach immediately north plan or project as appropriate.
of Aberystwyth south beach. Sediment Develop and implement best practice appropriate for disposal sites
resuspended and flushed by neap
tides.Aberaeron: dredge spoil used to replenish
Aberaeron North beach. Sediment resuspended
and flushed by neap tides.New Quay: dredge
spoil used to replenish Traeth y Dolau.
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Urban & industrial run-off * viv v iVvIivIvIvIvIv|v|v|v] v| y| v | Continuedsurveillance and monitoring of inputs and water quality by
Widespread & common EAW.
Continued development and promulgation of good practice.
Maintain review of consents to take account of new scientific
information.
Include in assessment of plans and projects as appropriate
Agricultural run-off viv v ivIivIvIvIvIv|v|v|v] v| v| v | Continuedsurveillance and monitoring of inputs and water quality by
Widespread & common EAW; continued development and promulgation of good practice.
EXPLOITATION OF LIVING RESOURCES
Trawling (beam, otter) & dredging: scallop VI vV vVIivIivIiVIVIVIVIVIV|Y v’ | Where appropriate, review, revise or establish, monitor and enforce
(and other relatively rapidly towed, heavy operational limits (spatial, temporal, technical, effort) suitable to secure
seabed gears not listed below) * features at FCS.
Scallop dredging widespread & common. Treat new fisheries and new gear as plan or project as appropriate.
Trawling occurs offshore. All activities fluctuate Monitor and manage fisheries so that populations of prey species
from year to year subject to existing commercial fisheries are equal to, or at greater
abundance, than that required to achieve maximum sustainable yield.
Dredging: mussel and oyster * v iviv VI iVvIiVvIiIVvIVv|VvI|Iv|v]|Vv| v| v| v | Treatnew fisheries and new gear as plan or project as appropriate.
None at present, possible development of mussel Monitor and manage fisheries so that populations of prey species
seeding in the future. subject to existing commercial fisheries are equal to, or at greater
abundance, than that required to achieve maximum sustainable yield.
Dredging: hydraulic dredge * vViv|v vIivIivIivIivIiIvIvIiv|v|v| v v| Asabove
None at present, but authorised in South Wales
Sea Fisheries Committee district (south of Teifi
estuary) in water depths of >10m.
Netting: (gill, tangle, trammel, beach seine, v v VI VI IVIVIVIVIV|V| V| V| V| V| Review, revise or establish, monitor and enforce operational limits
demersal seine, salmon, fyke) * (spatial, temporal, technical, effort) suitable to secure features at FCS.
Gill netting — localised & seasonal Monitor and manage fisheries so that populations of prey species
Tangle netting increasing in response to subject to existing commercial fisheries are equal to, or at greater
increases in Spider crab abundance, than that required to achieve maximum sustainable yield.
Other nets not known to be used within SAC at
present
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Potting* v v VIiVvIivIVvIVvIvI|v|v|v| v v| v| Review, revise or establish, monitor and enforce operational limits
Widespread & common (inshore waters) (spatial, temporal, technical, effort) suitable to secure features at FCS.
Monitor and manage fisheries so that populations of prey species
subject to existing commercial fisheries are equal to, or at greater
abundance, than that required to achieve maximum sustainable yield.
Commercial line fishing * v v vVIivIivVvIiVIVIVIVIVI VY v’ | Asabove
Occasional and localised hand fishing
(mackerel),
Hand gathering: (collection, boulder vViv|v vVivIivIivIivIivI vy v Review, revise or establish, monitor and enforce operational limits
turning)*, Digging, raking, spearfishing) (spatial, temporal, technical, effort) suitable to secure features at FCS.
Widespread but low intensity Monitor and manage fisheries so that populations of prey species
subject to existing commercial fisheries are equal to, or at greater
abundance, than that required to achieve maximum sustainable yield.
Bait collection: commercial* v iviv vVIivIivIivIivI vy v iviv Urgent review and establishment of adequate spatial, temporal,
None known of at present, likely to present at technical and effort operational limits to secure features at FCS;
limited levels. monitor compliance and enforce
Appropriate implementation of SSSI procedures
Education & awareness raising
Collection, for aquarium / curio trade* v v vVIivIivIivI vy v'| v'| v/| Review, revise or establish, monitor and enforce operational limits
Extent poorly known (spatial, temporal, technical, effort) suitable to secure features at FCS
Gathering of algae for human consumption * v VivIivIiIvIivIvI| vV v As above
(see also vehicles on foreshore)
None known of at present, likely to present at
limited levels
CULTIVATION OF LIVING RESOURCES
Aquaculture: wild stock enhancement / VIiVvIiVIVIVIVIVIVIY
‘ranching’ *
(i.e. deposition of juveniles on seabed, semi-
managed ongrowing and later collection of
commercially sized individuals; see also mussel
dredging) None at present
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Aquaculture: finfish, crustaceans; sea or VIivIivIivIivIivIivIivIiy
waterway based cages or impoundments *#
None at present
Aquaculture: molluscan ‘farming’ *# VIivIivIivIivIivIivIivIiy
(molluscan culture using trestles, ropes, cages or
other structures)
None at present although interest has been
expressed. Some mussel seed trials present.
Aquaculture: land based semi-enclosed / vV v VIivIivVIiVIVIVIVIV VYV Consider as industrial effluent
recirculation *# Treat new proposed developments as plan or project as appropriate.

None at present

EXPLOITATION OF NON-LIVING

RESOURCES
Water abstraction *# vIiviy vivivIivIvIivivIivIiv|ivy vy’ | Treat new proposed developments as plan or project as appropriate.
Abstraction from freshwater inputs site-wide. Review existing consents

Aggregate extraction * (mineral & biogenic VIiVvI VvV
sands & gravels)
None at present

Y
Y
«
Ay
AN
AN
Y
Ay
AN
AN

Treat as plan or project as appropriate.

Oil & gas exploration: seismic survey * v
Interest expressed.

<
<
<
AN

v v/ | Treat new proposed developments as plan or project as appropriate.

Oil & gas exploration & production: drilling v v VIivIivIivIivIivIiy v’ | Asabove

operations * Interest expressed.

Oil & gas exploration & production: vV v VI iVvIivVIivIVvIVvI|V v’ | Asabove
operational * & accidental discharges .
Interest expressed.

Renewable energy generation: tidal barrage *# | | v VI VI IiVIVIV|VI|IV]V|V| V| V| V]| V| Treatasplan or project as appropriate.
None present, unlikely due to lack of suitable

locations.

Alternative energy production: coastal wave & | /| v VIiVvIivIivIvIvIivIiv|v|v]| v y| v| Asabove

tidal current *#
None at present.

Renewable energy generation: wind *# v v VIivIivIivIiVvIvIvivy v As above

Development interest feasible.
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POLLUTION RESPONSE
Qil spill response: at sea vViv VIiVvIVIVIVIVIVIV] V| V| v]| v | Develop and maintain appropriate pollution response contingency plans
Reactive only. No recent activity Inclusion and maintenance of information on site features and
sensitivity to at-sea response activities in West Wales standing
Environment Group pollution response advice contingency plan
Oil spill response: shore cleaning — washing v v VIivIivIivIivIivIivIiVvIivIiY v’ | Asabove
Reactive only. No recent activity.
Oil spill response: shore cleaning - chemical v v VIivIivIivIivIivIivVIiVvVIiVvIY v’ | Asabove
Reactive only. No recent activity.
Oil spill response: shore cleaning - physical vViv vVivIivIivIivIivIiIvIivIiVvIiv As above
Reactive only. No recent activity.
Oil spill response: shore cleaning - ancillary ViVvIiVIVIVIVIVIVIVIVIVIVIVIV Develop and maintain appropriate pollution response contingency plans
activities (access creation, vehicular impacts, Inclusion and maintenance of information on site features and
wildlife rescue) sensitivity to on-shore cleaning activities in West Wales standing
Reactive only. No recent activity. Environment Group pollution response advice contingency plan
Treat as plan or project as appropriate.
RECREATION
Angling Unquantified observations. Throughout | /| | v VIivIivIivIivI vy v’ | /| Education & awareness raising
bay; boat and shore; no data available on Effort surveillance
frequency; intensity unknown. ‘Hotspots’. Establish, monitor and enforce spatial, temporal, technical and effort
Anecdotal observations of intense pressure, e.g. operational limits suitable to secure features at FCS.
competitions.
Bait collection: boulder turning* v v VARVARARARARARA v As above
Widespread low intensity.
Bait collection: digging & other sediment vVIiv|v VIivIiIvIivIivIiIvIvy vViv As above
shore collection techniques*
Widespread low intensity.
Recreational boating: high speed power craft vViv vVivIivVIVIVIVIVIVIV VYV Education & awareness raising
(see also mooring and anchoring) Activity surveillance
Present, particularly in summer months close to
shore and points of access/safe havens.
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Recreational boating: low speed power craft v v VI ivIivIivi]ivy As above
(see also mooring and anchoring)
Present, particularly in summer months close to
shore and points of access/safe havens
Recreational boating: sail vViv VIiVvI VIV As above
(see also mooring and anchoring)
Present, particularly in summer months close to
shore and points of access/safe havens
Recreational boating: canoeing v VARVARVAR4 As above
Present, particularly in summer months close to
shore and points of access/safe havens. Low
intensity.
Recreational boating: other non-mechanically | VIivIivI|v As above
powered craft (e.g. kite-surfing, board-sailing,
etc.) Low intensity.
Recreational boating: moorings * VivIivVIiIVvIVIVIVIVIVIVIY v Treat new mooring developments as plan or project as appropriate.
Localised, low intensity. Review, revise or establish management practices and spatial, temporal
& technical operational limits suitable to secure features at FCS;
monitor compliance and enforce.
Secure appropriate management of moorings in open coastal locations.
Recreational boating: anchoring v iviv vVIivIivIivIivI vy v Review, revise or establish management practices and spatial, temporal
Localised low intensity. & technical operational limits suitable to secure features at FCS;
monitor compliance and enforce. Secure appropriate management of
open coastal locations (i.e. outwith MHPA port limits) used as
commercial anchorages and for casual recreational anchoring
Casual shore recreation viv VIivIivIivIivIivIivIivivy Education & awareness raising
(bathing, dog walking, coasteering, etc.)
Present, widespread; seasonally skewed;
spatially variable. Numbers and spatial
distribution unquantified.
Vehicles on foreshore* vV v vVIivIivIivVIVIVIVIV VY Activity surveillance
Infrequent. Education & awareness raising
Appropriate implementation of SSSI procedures & access byelaws
Light aircraft v vVIivIivi|iv Activity surveillance
Occasional
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Wildfowling vIiviy vivIivIivIvIivivIivIiv|iyvy Activity surveillance
None present.. Education & awareness raising
Review, monitor and enforce spatial, temporal and effort operational
limits suitable to secure features at FCS
Appropriate implementation of SSSI procedures & access byelaws
Marine wildlife watching / eco-tourism v VARVARARAR4 Activity surveillance
Present, moderate to high intensity. Seasonally
skewed.
MILITARY ACTIVITIES
Military activity: ordnance ranges* vViv vVIivIiIvIivIivIiIvIv vVIiv Research potential effects on features
Present
Military activity: marine exercises vViv vVivIivIivIivI v viv As above
Present
Military activity: aircraft v VI ivIivI|iy v Activity surveillance
Present
MISCELLANEOUS OPERATIONS AND
USES
Marine archaeology & salvage* v v vIivIivIivIivIvIivIivIiVvIvYy Education & awareness raising
No data available.
Education & science* v v vivivIivIvIivivIivIiv|ivy Review, develop and/or implement and monitor best practice suitable to
Education unknown; science limited, focussed on secure features at FCS
dolphins.. Appropriate implementation of SSSI procedures & access byelaws
Development and encouragement of information exchange
Animal welfare operations & sanctuaries vVIiv|v VIiVvIVvIv Activity surveillance
Present Education & awareness raising
Review, develop and/or implement and monitor best practice suitable to
secure features at FCS
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APPENDIX 1

Glossary of Terms

Common appreciation of the meaning of the terms employed in these conservation objectives
is critical to their understanding. Many terms may be understood differently and are
therefore potentially ambiguous. To overcome any preconceptions and to ensure the greatest
clarity, the meanings of certain terms for the purpose of this document, are defined below.

baroclinic

Seawater circulation pattern arising when density and pressure gradients are perpendicular to each
other

benthos; benthic

The forms of marine life that live on, or in, the sea or ocean bottom. Pertaining to the sea or ocean
bottom.

bioaccumulation The uptake and retention of a ‘bioavailable’ chemical form from any one of, or all possible
external sources (Cf biomagnification qv).

biodiversity Biodiversity has been widely defined and is understood in various ways. It is widely used to
capture the concept of the “variety of life’ and includes genetic, species and community diversity.

biogenic Produced directly by the physiological activities of organisms, either plant or animal (Baretta-
Bekker et al 1998 ). Biogenic reefs — long-lived, hard, biological structures comprised of large
numbers individual organisms such as mussel or sand-tube building worms Sabellaria.

biomagnification The process whereby a chemical, as it is passed through a food chain or food web, builds to

increasingly higher concentrations in the tissues of animals at each higher trophic level (cf
bioaccumulation qv).

biotic and abiotic
factors (qv)

Biotic: “Pertaining to life ... influences caused by living organisms”, cf abiotic: “characteristics
and elements of the environment (which) influence survival or reproduction of organisms, that are
not alive themselves” (Baretta-Bekker et al ibid)

Influences and elements of both a biological and non-biological nature that:

contribute to the composition of a habitat, its structure, function or biology (i.e. the factors that
the comprise habitat, as defined in Habitats Directive, Article 1f: “habitat of a species means an
environment defined by specific abiotic and biotic factors, in which the species lives at any stage
of its biological cycle”);

contribute to a result or to bringing about a result;

affect the course of events.

Many factors are processes (qv)

Biotic factors include competitive interaction (e.g. for space and food, predation, scavenging and

grazing).

bioturbation

Biological perturbation, or reworking, of sediment by organisms, affecting the exchange of
organic matter, oxygen, nutrients etc between buried sediment and the sediment surface and
overlying waters.

by-catch

“The catch of non-target species and undersized fish of target species.” (CCW 2001%*). “The
part of the catch that does not belong to the retained part of the target species of a fishery. ...
unmarketable component of target species, marketable species which were not aimed for, ...
accidental catches. The term is often used rather loosely” (Baretta-Bekker et al ibid)

contaminant

Anthropogenically synthesised chemicals (e.g. PCBs, biocides etc) and anthropogenically
elevated naturally occurring chemical components (e.g. heavy metals) that are toxic or otherwise
detrimental to the physiological health or well-being of typical species.

degrade

(degrade: to lower in rank or grade, to lower in character, value or position or in complexity;
degraded: declined in quality or standard. Chambers Dictionary 1998). In this document, the
meaning of degrade is applied to damage or impairment resulting from such human action as has
a detrimental outcome for features. See also section 5.1

demersal

Living on or near the seabed.

detrimental

Causing damage or harm; damaging, disadvantageous

dioecious

Sexes separate, i.€. not hermaphrodite

epifauna (-flora, -
biota)

Animals (fauna), plants (flora), organisms (biota) that live on top of seabed or other organisms,
either attached to them or freely moving over then; cf infauna (qv)

23 Baretta-Bekker, Duursma & Kuipers (eds) 1998. Encylopedia of marine sciences. Second edition. Springer
2 CCW 2001. Glossary of marine nature conservation and fisheries. CCW Bangor
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eutrophic Waters rich in mineral and organic nutrients that promote a proliferation of plant life, especially
algae, which reduces the dissolved oxygen content and photosynthetically active radiation and
often causes the reduction or extinction of other organisms.
evolve To alter with time, either remaining stable (qv) or changing
extent The area a feature, or one of its components, covers within its natural range (qv) within the site.
factor A circumstance, fact, influence or element that:
e  contributes to composition of a habitat, its structure, function or biology;
e  contributes to a result or to bringing about a result;
e affects the course of events.
Many factors are processes (qv)
functions Functions are processes that may, directly or indirectly, influence:

o the state of a physical habitat;
e  the marine life associated with that habitat.

habitat components

Contributing to the composition of a habitat. This includes physical and biological sub-habitats
e.g. different types of reef, as well as different elements such as particular communities that make
up reef habitats

halocline The boundary zones between layers of seawater at different salinities (see also thermocline and
oxyclines). Together with thermoclines, halocline have a strong influence on seawater density,
circulation and species distribution

hydrodynamics The mechanical effects of moving fluids; i.e. the motions of the sea. (Baretta-Bekker et al ibid)

hydrography The description of the seas: 1) “marine cartography” (coastlines, bathymetry); 2) “descriptive
oceanography” (the “description of water properties, their distribution and variation”;
encompasses hydrodynamics qv) (Baretta-Bekker et al ibid)

hypertrophic Waters in which mineral and organic nutrients are elevated above natural levels (cf eutrophic qv).

infauna Animals that live within sediment

inherent Existing in and inseparable from something else; innate; natural; the relation between a quality
or attribute and its subject (Oxford English and Chambers Dictionaries)

inhibit To hold in or back; to keep back; to restrain or check; to restrict or prevent

maerl A calcareous red alga (seaweed) that is an important habitat-structuring component. Maerl is very

slow growing and maerl beds tend to support particularly rich and biodiverse marine
communities.

maximum sustainable
yield (MSY)

Maximum use that a renewable resource can sustain without impairing its renewability through
natural growth or replenishment.

Fishing at MSY levels means catching the maximum proportion of a fish stock that can safely be
removed from the stock while, at the same time, maintaining its capacity to produce maximum
sustainable returns, in the long term.

Considered as an international minimum standard for stock rebuilding strategies (i.e. stocks
should be rebuilt to a level of biomass which could produce at least MSY).

See EU press release

mega, macro, and
meio- (biota / flora /
fauna)

The sizes of plants and animals. Mega-: no internationally agreed definition, but commonly
defined as large enough to be seen discriminated in photographs, 2 cm or larger. Macro - large
enough to be seen by the naked eye, greater than 0.5 mm, to up to 2cm. Meio-: organisms that
cannot be observed without a microscope; organisms between 0.03 or 0.06 mm and 0.5 mm (cf
micro-: organisms invisible to the naked eye, smaller than meiofauna; defined as <32pum)
(Multiple references)

natural

In this document, the meaning of natural is taken to be as defined in standard English dictionaries:
inherent, innate, self-sown and uncultivated, not the work of or the direct product of interference
by human action; in accordance with nature; relating to or concerning nature; existing in or
produced by nature; in conformity with nature; not artificial. It does not mean or imply pristine
(i.e. an original, unmodified, state).

oxycline

The boundary zones between layers of seawater with different dissolved oxygen concentrations
(see also halocline and thermocline). Strong influence on species distribution.

process

A series of actions, events or changes that vary in space and over time. In this context processes
include physical, chemical and biological environmental changes which are inherently natural but
which may be modified by human activity (e.g. wave action, nutrient fluxes).
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All processes are factors.

quality (of habitat) The relative absence of anthropogenic modification of naturalness of habitat extent, structure,
function and typical species as a result of, inter alia:
e change in distribution, extent, geology, sedimentology, geomorphology, hydrography,
meteorology, water and sediment chemistry and biological interactions;
e  change in species richness, population structure and dynamics, physiological health,
reproductive capacity, recruitment, mobility and range
or of anthropogenic modification of suitability of habitat as a result of, inter alia;
e level of disturbance
e alternation of prey/food supply
e  contamination of food supply
range The natural spatial distribution of a feature, habitat, habitat component or species. Depending on

the context, this term either describes the global distribution of the feature or, in the context of the
site, the distribution of the feature within the site

safe biological limits

ICES definition of fisheries sustainability. “Within SBL” defined as stock at full reproductive
capacity and harvested sustainably. ICES Advice Autumn 2004 & summarised at

www.defra.gov.uk/environment/statistics/coastwaters/cwfishstock.htm

salinity

Seawater salinity is measured in parts of salt in one thousand parts water (%o).

salt wedge

When freshwater and seawater meet in an estuary or sheltered marine inlet, the two water masses
or different density often do not mix completely. A distinguishable inflowing tongue of dense
seawater beneath a less dense layer of freshwater is referred to as a salt wedge. The shape of the
salt wedge in Milford Haven is measurably deflected to the south side of the Haven by the earth’s
rotation.

sessile

Benthic (qv) organisms living attached to the seabed substrate.

species richness

Variety of species. The total number of species:
e among a fixed number of individuals;
e  per unit of surface area (of habitat).

spraint Descriptive term for otter faeces. Spraint has a distinctive smell and appearance; it contains
indigestible food remains from which prey species may be identified.

stable Tendency towards an equilibrium state in spite of varying external conditions

structure The composition and arrangement of those:
e  parts of the feature,
e  parts of the natural environment,
e  circumstances,
that constitute the feature or are required by the feature for its maintenance in both the long term
and foreseeable future.

stochastic Random, chaotic, possible but unpredictable.

thermocline A boundary zone between layers of seawater at different temperatures (see also halocline and

oxycline). Together with haloclines, thermoclines have strong influences on seawater density,
circulation and species distribution.

supporting sediments

Sediments with strong geomorphological / sediment-transport links to the feature. Particularly
relevant to areas of sediment exchange and supply.

thermohaline
circulation

Seawater circulation driven by density differences caused by seawater temperature and salinity
differences.

typical species

Species that are, from time to time, associated with a specified habitat within the site; i.e. all
species that contribute to the biodiversity of the specified habitat within the site.
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APPENDIX 2 List of SSSIs and SPAs partly or wholly within the SAC

Sites of Special Scientific Interest that are partly or wholly within the SAC

Aberarth — Carreg Wylan
Caeau Crug Bychan, Ty Gwyn a Llwyn Ysgaw
Afon Teifi

Locations are shown on Map 2

There are no Special Protection Areas that are partly or wholly within the SAC
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APPENDIX 3 Important elements of Favourable Conservation status

HABITATS

ELEMENT Rationale

RANGE

Distribution Distribution of habitat features within the site, and also within a national and European context, has a key role in
determining the distribution and abundance of typical species. Also important is the distribution within a habitat feature of
components of habitat structure (e.g. Sediment granulometry) and of habitat function (e.g. Wave exposure).

Extent Overall extent, large examples or extensive areas are inherently highly rated and contribute to conservation of structure and
function
The extents of habitat components, both structural functional are important determining factors of habitat and species
diversity.

STRUCTURE | Physical structures of habitat features and their variation are the foundation of habitat diversity and, accordingly, species
diversity. Along with environmental processes (function), habitat structure strongly influences where things live.

Geology Geology at all spatial scales underpins the structure of the habitats, from overall coastal structure, which determine
exposure to major environmental processes, to local habitat structure. The range of rock types and the distribution of rock
folding, faulting and fracturing determine the overall complexity of shape of the seabed and coast and the diversity of
habitats.

Sedimentology | Sedimentology is the result of complex processes significantly influenced by water movement. Sediment granulometry,
structure and degree of sorting (from well sorted fine — medium sands and muddy sands to poorly sorted, mixed substrata
containing mud, gravel, shell and stones) creates an extremely wide range of sediment habitats.

Geomorphology

morphology The gross shape of features and of individual sections of features is an essential component of habitat structure and

(shape) contributes to habitat diversity.

topography Surface relief of all substrates is a fundamentally important component of habitat structure, underpinning biological

(surface diversity through the provision of different habitats and microhabitats and a range of depths below sea level or intertidal

structure) drying heights.

Topography, together with morphology, has a critical influence on hydrodynamic processes.

Rock topography is fundamentally determined by geology. The range of rock topography is a particularly important

contributor to reef biodiversity.

Sediment topography is important in sediment habitats. For example granulometry and slope together determine sediment

flats’ ability to retain water during low tide (the amount of interstitial water retained is important in determining

community composition); the breadth of the shore (related to slope) in combination with shore aspect, is important in

determining the degree of wave energy expended on any part of the shore, therefore influencing community composition.
microtopography| Rock microtopography is determined by geology, with surface pits, cracks, fissures, bore-holes etc providing additional

niches for marine wildlife. The microtopography of sediment flats is important in determining water runoff (including the
formation of rips) and retention and, in turn, influences the distribution of surface biota and granulometry.

orientation and
aspect

Orientation and aspect are products of morphology and topography that, in combination with functional processes such as
wave or light exposure, extend the variety of niches provided by habitat features. Range and variation in orientation and
aspect enhance habitat and species diversity.

bathymetry

Bathymetry is determined by other structural components and by hydrodynamic and sediment processes. Depth of seabed
is in turn a critical influence on hydrodynamic processes, such as wave exposure and tidal streams. In combination with
water clarity, depth determines light attenuation through the water column thereby contributing directly to community
structure. Bathymetric variation within and between individual parts of features enhances habitat and species diversity

FUNCTION

Distribution, extent, abundance and variety of species populations is shaped by spatial and temporal variation of a wide
range of physico-chemical and biological processes (functions).

Hydrography &
meteorology

Hydrographic & meteorological processes are fundamental to the structure and function of habitats and their species
populations. The magnitude of hydrographic factors varies along gradients determined by the underlying geomorphology
of the site and complex interactions with other functional processes.

hydrodynamics
(water
movement)

Water movement is a fundamentally important environmental process that determines the species composition present at
any particular location, both directly and indirectly through its effect on other important processes such as nutrient,
sediment and dissolved gas transport. The range of relative contributions of tidal streams, wave action and residual
currents to water movement is particularly important in determining biological composition.

Tidal range and rise - fall is of critical importance to structure, function and species population of habitats both directly —
determining extent of intertidal areas and the emergence regime; and indirectly through the action of tidal streams.

Tidal streams (currents): the strength, patterns, relative constancy, lack of attenuation with depth, general bidirectionality
and spatial and temporal variations in tidal streams are important in structuring the distribution of species populations;
food, sediment and chemical transport processes; water mixing.

Wave exposure. Wave action is one of the most physically powerful, chaotic and relatively unpredictable processes.
Exposure to wave action is determined by habitat morphology, topography, aspect, attenuation with depth and
meteorological processes and has a major influence on distribution of species populations; water clarity and water mixing.
The range of wave exposure within the site is extreme.

Residual current flows modify local hydrodynamic and meteorological processes for example through inputs of water
masses with elevated suspended sediment loads, temperature and / or nutrients and contaminants.

temperature
(water)

Water temperature strongly influences water chemistry and biological processes, such as reproduction and metabolism.
The biogeographical location of the sites and the degree of buffering of winter minima and summer coastal warming by
oceanic waters (North Atlantic Drift) strongly influences and limits the sea temperature range. Temperature range is
important in mediating reproduction and survival of species, shielding submerged species from the more extreme
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ELEMENT Rationale
temperatures experienced by intertidal species and reducing the ability of some non-native species to become established.
Global processes (global warming, shifts in ocean currents), influenced by climate change, also influence local seawater
temperature regime temporarily, seasonally or chronically.

light intensity Seabed light intensity has an important influence on community structure, particularly through algal species distribution,

(ambient seabed | mediated by bathymetry, water transparency and localised shading (e.g. from overhangs, caves or aspect).

and water Spatial and temporal variation in light intensity has considerable broad and local scale impacts on species population

column) distributions and community variation. Water column light intensity in combination with shelter from extreme water
movement and elevated nutrients is important in the occurrence and distribution of seasonal plankton blooms.

Seston Seston (suspended particulate matter) concentrations are critically importance as a food-energy resource, is a factor in

concentrations | sediment processes and deposition including smothering and scouring of biota, and through absorption of light modifing

and water light availability at seabed and in water column.

transparency Seston composition and water column loads are determined by the origins of the particulate matter — biological

(clarity/ productivity and / or riverine, coastal or oceanic water inputs.

turbidity)

meteorology

temperature (air)

Air temperature is an important factor in several aspects of intertidal habitat function (heat / cold tolerance, control of
reproduction, desiccation, dissolved oxygen, salinity). Although overall air temperature is climate controlled, it is subject to
local modifications by habitat structure and species populations.

light (solar Solar irradiance is a fundamental requirement for plant primary production. It is determined by meteorological conditions,

irradiance) and seabed and water column irradiance is mediated as described above. It also has direct effects on temperature,
desiccation, UV exposure, dissolved oxygen and salinity in intertidal habitats, where it is mediated by localised shading (eg
from overhangs, caves or aspect).

humidity In association with temperature and air movement, humidity is an important factor controlling evaporation, and

consequently salinity and the desiccation of intertidal species. Although overall humidity is climate controlled, it is subject
to local modifications by habitat structure and species populations.

air movement
(wind)

Wind strength, direction and fetch are the fundamental influences on wave action. The effect of air temperature and
humidity on intertidal species and communities is strongly influenced by air movement. Although overall air movement is
climate controlled, it is subject to local modification by habitat structure and local topography.

precipitation

Rainfall locally modifies salinity in intertidal areas, modifies temperature and humidity and increases transport of terrestrial
sediments and other materials (g nutrients, contaminants) into the marine environment. Land use and surface water
management influences the effect of heavy rainfall in creating spate events that increase short term flow rates, soil erosion
and particulate suspension.

Water & sediment chemistry

salinity Salinity is of fundamental physiological and ecological significance. Horizontal and vertical salinity gradients from average
fully saline open coast seawater through brackish to freshwater and temporal variation in the gradients are of primary
importance in species distribution.

nutrients Dissolved organic nutrients and trace elements are essential to biochemical processes. Major nutrients in unmodified
conditions vary seasonally within ranges characteristic of individual water bodies with the uptake by and decomposition of
biota. Acute or chronic anthropogenic elevation causes ecologically important eutrophication or toxic effects.

contaminants Levels of acutely or chronically toxic anthropogenically synthesised chemicals (e.g. PCBs, biocides etc) and anthropogenic
elevation of naturally occurring chemical components (e.g. some hydrocarbons, heavy metals) are critical influences for
example on species survival, physiological health, and reproductive capacity

dissolved Oxygen availability is of fundamental physiological and ecological significance.Availability is influenced by water

oxygen movement and surface disturbance, water temperature, sediment granulometry and disturbance, organic content and

biological oxygen demand. Reduced oxygen flow and / or increased oxygen demand (through decomposition of trapped
organic matter) within sediments tends to result in significantly reduced levels; anaerobic conditions in sediments may
result in the formation of toxic substances (€.g. hydrogen sulphide).

Sediment process

€S

Sediment erosion, transport and deposition are critical in determining extent, morphology and functional processes of
sediment based habitats and have important functional influences on rock-based habitats. Sediment processes in the site
are a reflection of many complex causal processes and are themselves complex, contributing to high habitat and community
diversity.

TYPICAL As the rationale for selection of components of species conservation status is similar for both species features and typical
SPECIES species of habitat features the rationale for both has been combined and is given the species table below
TYPICAL SPECIES & SPECIES FEATURES
ELEMENT Rationale
SPECIES Species richness is most likely to be applicable as a component of FCS for typical species of Habitat features.
RICHNESS However, the variety of available prey is likely to be important to predatory species features such as dolphins, seals,
(Variety of otter, lamprey and shad, and, as such, it forms an important measure of a species features habitat quality.
species)

Biological variety is a key contributor to biodiversity and applies at both taxonomic and genetic levels.

Species variety “typical” of different habitats is dependent on the ecological opportunities available (niche diversity),
particularly the degree of stress from natural processes.

Habitats and communities subject to moderate levels of disturbance tend toward high species diversity. A high
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ELEMENT Rationale
proportion of the species in such highly diverse communities are usually present at low frequencies and, individually,
may make a small contribution to the overall functioning of the community. Nevertheless, such “species
redundancy” is a vital contribution to biodiversity in many marine habitats and communities, and is consequently
extremely important in terms of the conservation of the habitat features.

POPULATION | Species population dynamics are inherently important in maintaining viability of species populations and species

DYNAMICS variety.

Population size

Population size
(species
abundance)

Sizes of species populations vary widely depending on their biology and ecology (e.g. Reproductive, competitive,
survival and life history strategies; recruitment, habitat requirements; adaptation to natural processes and factors) and
stochastic events.

For a species feature, population size is a key measure of the species ecological success or failure. Along with a
typical species’ distribution, its population size determines its contribution to biodiversity and to habitat structure and
function.

Population sizes of small, short-lived, rapidly reproducing species are orders of magnitude greater than large, long-
lived, slowly reproducing and infrequently recruiting species. Populations of many species fluctuate widely in
response to natural and artificial perturbations and opportunities; many others remain stable for long periods and
many of these are particular sensitive to anthropogenic disturbance or habitat degradation.

Contribution to
the integrity of
wider
population

The full range of some species features are only partly encompassed by the site. The long-term viability of the species
population may therefore be in part or mainly determined by stock outside the site, and vice versa (e.g. through
immigration and emigration, genetic variation etc). The contribution a species population occurring within a site
makes to the wider population status is important to the long-term viability of the species as a whole, including that
occurring within the site.

Biomass

Biomass is the potential energy of species populations, and thus fundamental to species physiological health,
reproductive capacity and energy reserves, and is an energy resource for other species.

Sediments with high organic input typically support a species biomass and rate of turnover (productivity) sufficiently
high to contribute significantly to the maintenance of predatory typical species such as fish and waders and wildfowl.
However, high biomass and low species variety may also be indicative of environmental stress or perturbation.
Biomass of different reef habitats is extremely variable, varying with species composition and recruitment, age
structure, health and environmental stress and consequently frequently varies widely within a small area of apparently
similar habitat for a variety of reasons.

Reproductive
success

The ability to successfully reproduce is critical to a species population’s long-term viability. Reproductive success is
a function of reproductive capability and the survival of young.

Reproductive capability is a function of many factors including physiological health, temperature regime and
population density. Reduced physiological health and other stressors can reduce reproductive capability as, under
these circumstances, most species concentrate internal resources on survival instead of reproduction. For many
species (not mammals and birds) gonadal somatic index (ratio between body mass and gonad mass) is a good
measure of reproductive capability. High reproductive capability does not necessarily translate to high reproductive
success.

Survival of young to age of recruitment to the population is a function of reproductive strategy and varies by orders
of magnitude depending on the strategy, ecological hazards and stochastic events. Dispersive invertebrate larval
stages vary extremely in the numbers surviving from place to place and time to time with weather, currents,
availability of food, period spent in the plankton, predation and intrinsic variability in processes killing and removing
species e.g. competition for food and space, predation. At the other extreme, survival of young marine mammals is
very high because of the heavy parental investment in low numbers of offspring. However, the relative survival rates
of all strategies are vulnerable to modification by stochastic events.

recruitment

Recruitment of young is critical to the maintenance of species population’s long-term viability. Natural variation in
successful recruitment is a critical factor contributing to species variety. Many invertebrate and algal species are at
least partly dependant on recruitment from outside the feature.

Population structu

e

Age frequency

Age frequency is important in determining the degree of success of population reproduction and resilience to
perturbation for many species. Variation in population structure contributes to the complexity of community mosaics
and to biodiversity. Age or size frequency is an important indicator of a species population’s long-term viability.

Sex ratio Sex ratio is important in determining the degree of reproductive success and therefore the long-term viability of
dioecious species populations.

Physiological Physiological health is a critical component of a species population’s long-term viability. It encompasses both

health genetic and physiological fitness. Knowledge of the physiology of most marine species is inadequate to directly

express health in positive terms. Indicators of healthiness include reproductive capacity (e.g. gonadal somatic index)
and immunity to disease; and of potential poor health: contaminant burden, immunosuppression, epibiota burden,
nutritional state and physical damage.

Immunity to
endemic disease

Reduced physiological health, e.g. through raised stress or chemical contamination, typically increases susceptibility
to endemic diseases.

Exposure to

Certain species may contract diseases of humans and domesticated animals. Certain anthropogenic activity can

anthropogenic increase the risk of this. Whilst diseases that can cross such species barriers are few, if it were to occur there is the
disease potential for very significant impact on the wild species population.

RANGE

Distribution Species populations are distributed within their habitats according to their ecological requirements (particularly

throughout site

sessile species). The distribution of most species across and along environmental gradients results in extremely
complex mosaic of communities (aggregations of species) that vary over time. The distribution and extent of species
are, within constraints of species’ adaptation to physical factors and biological interaction, variable in time and space.
Modification of structural and functional factors by human action will likely result in alterations to species
distribution, extent and abundance.
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ELEMENT

Rationale

Distribution of

Some mobile species (e.g. dolphins, seals, spider crabs & bass) use different parts of their habitat for different

specific behavioural purposes (e.g. feeding, moulting and breeding). The locations used are usually important for the
behaviours particular behaviour displayed. Displacement of this behaviour to other less favourable locations can be detrimental
throughout the to the species.

site

Mobility For most non-sessile species the ability to move around unimpeded is a prerequisite to maintenance of viable

(ability to move
about the site,

populations through, inter alia, successful feeding, predation-avoidance and reproduction.
This includes both territorial species with localised mobility requirement and highly mobile and / or migratory

within and species which are dependent on features for a part of their ecological requirements (inter alia otter, seals, sea and river
between lamprey, shad, herring)

features, Unimpeded mobility of reproductive products, larvae and juveniles of species is critical to the maintenance of viable
unimpeded) species populations.

SUPPORTING Any components of habitat conservation status (Table 2.1 above) will apply to typical species of habitat features, and
HABITAT & may apply to a species feature where the component is relevant to the conservation of that species feature. The most
SPECIES likely components of habitat conservation status that are relevant to the conservation of species features are given

below.

Distribution and extent

Preferred
habitat

The habitat used by the species within the site. For wide ranging species this will likely be the whole area of the site.

Habitats utilised
for specific
behaviours

The distribution and extent of habitat necessary for specific behaviours, such as feeding, breeding, resting and social
behaviour.

Structure & functi

on

Structural and
functional
integrity of
preferred and
specific habitats

The structure and functions that maintain the habitat in a form suitable for the long-term maintenance of the species
population. This is linked to habitat quality.

Quality of
habitat

The natural quality of habitat features may be reduced by modification of structural components identified above and,
including by:

the presence and persistence of artificial inert or toxic materials (e.g. synthetic plastics and fibres, hydrocarbons)
causing entanglement, smothering or ill-health;

decrease in seclusion because of noise and visual disturbance. Human activity with the potential to cause disturbance,
affecting behaviour or survival potential includes waterborne leisure and commercial activities, wildlife watching;
competition for space, causing displacement, collision, noise and visual disturbance, increased density dependent
pressure on preferred sites, exposure to disease (see above);

Contamination of prey (see below);

Prey availability

The presence and abundance of prey within the site may contribute to the species presence and its long term viability.

Prey
contamination

Contamination of species feature prey can reduce the long-term viability of the species population. Contaminants that
bioaccumulate and biomagnify and which affect the species physiological health would be of particular concern.
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