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Evidence at Natural Resources Wales

Natural Resources Wales is an evidence based organisation. We seek to ensure
that our strategy, decisions, operations and advice to Welsh Government and others
are underpinned by sound and quality-assured evidence. We recognise that it is
critically important to have a good understanding of our changing environment.

We will realise this vision by:

¢ Maintaining and developing the technical specialist skills of our staff;

e Securing our data and information;

e Having a well-resourced proactive programme of evidence work;

e Continuing to review and add to our evidence to ensure it is fit for the challenges
facing us; and

e Communicating our evidence in an open and transparent way.

This Evidence Report series serves as a record of work carried out or commissioned

by Natural Resources Wales. It also helps us to share and promote use of our

evidence by others and develop future collaborations. However, the views and

recommendations presented in this report are not necessarily those of NRW and
should, therefore, not be attributed to NRW.
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Crynodeb Gweithredol

e Cafodd y gwaith a ddisgrifir yn yr adroddiad hwn ei wneud er mwyn esgor ar
wybodaeth angenrheidiol i lunio adroddiad ar gyfer Ewrop yn sén am gyflwr Safle
Morol Ewropeaidd Pembrokeshire Marine/Sir Benfro Forol, cyfarwyddo’r modd y
rheolir y safle a hwyluso gyda chyngor ynghylch cynlluniau a phrosiectau.

e Mae’r adroddiad hwn yn ategu’r adroddiadau ynghylch tueddiadau mewn
cymunedau a geir yn Bunker & Brazier (2013) rhwng 2007 a 2010, lle nodir llinell
sylfaen y gellir ei defnyddio i bwyso a mesur newidiadau yn y dyfodol.

e Mae’r adroddiad hwn yn ystyried data a gasglwyd rhwng 2005 a 2014 oddi mewn i
gwadratau monitro parhaol ar wyth o safleoedd creigiog yn ACA Pembrokeshire
Marine/Sir Benfro Forol. Cyfrifwyd amlder cyfartalog y rhywogaethau a’'r grwpiau
rhywogaethau hollbwysig a chymharwyd yr wybodaeth dros amser er mwyn
canfod tueddiadau o safbwynt amlder ar y safleoedd gwahanol.

¢ Dengys y canlyniadau amrywiadau yn nifer y rhywogaethau (neu’r grwpiau o
rywogaethau) ar y safleoedd monitro dros amser, a phwysleisir rhai o'r
gwahaniaethau mawr rhwng y glannau.

¢ Caiff y tueddiadau a ddangosir gan y gwahanol rywogaethau eu trafod, gan
gyfeirio at lenyddiaeth gyhoeddedig, a chyflwynir argymhellion ar gyfer gwaith yn y
dyfodol a fyddai’n ddefnyddiol i wella ein dealltwriaeth o’r rhywogaethau a’r
cymunedau.
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Executive Summary

e The work described in this report was undertaken to provide information necessary
to report to Europe on the condition of Pembrokeshire Marine European Marine
Site and inform on management of the site and to facilitate with advice of plans
and projects.

e This report compliments the reporting of trends in communities in Bunker & Brazier
(2013) from 2007 to 2010, which identified a baseline against which future
changes can be considered.

e This report considers data collected between 2005 and 2014 from permanent
monitoring quadrats on the eight rocky sites in Pembrokeshire Marine SAC.
Average frequencies of key species and species groups were calculated and
compared over time to view trends in abundance at the different sites.

e The results show fluctuations of species (or species group) abundances at the
monitoring sites over time and emphasise some of the major differences between
the shores.

e The trends shown by the different species are discussed with reference to
published literature and recommendations are given for future work that would be
useful to further our understanding of the species and communities.
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1. Introduction

Aquatic Survey & Monitoring Ltd. (ASML) were contracted by the Countryside Council for
Wales (CCW), now National Recourses Wales (NRW) to work as a team with HQ and Regional
staff to develop and manage the intertidal monitoring program for each marine SAC in Wales.
The monitoring program was first implemented in 2005 by CCW and the Institute of Estuarine
and Coastal Studies (IECS, University of Hull). From 2007 on, the monitoring program has
been managed by ASML, except for 2010 where the project was managed solely by CCW.

The Pembrokeshire Marine SAC feature and attribute prioritised by CCW for the survey work
Is intertidal rocky reef (see Table 1).

Table 1 Features, study sites and purpose of surveys described

Feature / attribute  Site(s) Purpose

Reefs (rocky shores) Lawrenny Quay, Pembroke Ferry, To provide data to support a condition
Hazelbeach, Pembroke Power assessment of the feature by
Station, South Hook Point, Monk undertaking quantitative monitoring of
Haven, West Angle Bay, Nolton the biota colonising sloping emersed
Haven bedrock at six rocky shore sites within

the Milford Haven waterway and one
open coast site at Nolton Haven.

Six permanent monitoring sites were established in 2005 (Hull et al, 2006) within the Milford
Haven Waterway. These comprised of Lawrenny Quay, Pembroke Ferry, Hazelbeach, South
Hook Point, Monk Haven and West Angle Bay. A further study site, Nolton Haven was
established in 2007 on the open coast of St Bride’s Bay, north of Milford Haven (Mercer,
2008) and a monitoring site adjacent to Pembroke Power Station outfall was added in 2011.
Pen-Y-Holt in South Pembrokeshire was established as a study site for rock pools, limpets
and barnacles in 2008. A map showing the locations of the Pembrokeshire Marine rocky reef
shore study sites is given in Figure 1.

www.naturalresourceswales.gov.uk Page 1
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Figure 1 Location of Pembrokeshire Marine SAC intertidal rocky shore monitoring sites
(showing the SAC boundary)

This report considers data collected between 2005 and 2014 from permanent monitoring
quadrats on the eight rocky sites listed in Table 1. Although the study aims to collect data
annually from all sites, this has not been possible. No contract was in place in 2006 so data was
not collected. Also, Monk Haven was omitted from the 2011 survey due to time and manpower
constraints. It should be noted that Nolton Haven was first set up as a survey site in 2007 and
Pembroke Power Station in 2012.

The main methodology employed in the rocky shore studies was to collect frequency data from
4 fixed 1 m? quadrats in each of the upper shore (US), middle shore (MS) and lower shore (LS)
zones at each site, together with limpet counts and measurements, percentage cover of barnacle
species and for Lawrenny Quay only, Ascophyllum nodosum measurements.

The initial findings of the rocky shore studies are presented in Hull, Tobin et al. (2006), Mercer
and Brazier (2008) and Bunker and Brazier (2013). In Bunker and Brazier (2013) the data sets
from 2005 to 2010 were analysed using multivariate statistical techniques and the following
statements were made about the data:

1. A general trend was noted with the number of species increasing down the shore and
decreasing with exposure.

2. The data grouped together into 9 main cluster groups:

i. MS Lawrenny Quay (all years), LS Lawrenny Quay (all years)
ii. US Hazelbeach, Lawrenny Quay, Pembroke Ferry (all years)
ii. LS Hazelbeach (all years)
iv. US South Hook (all years), West Angle (all years), Monk Haven (all years), Nolton
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Haven (all years), MS Hazelbeach (2005), MS Monk Haven (2005).
v. MS Nolton Haven (all years) and LS Nolton Haven (all years)
vi. LS Pembroke Ferry (all years), LS Monk Haven (all years), LS West Angle Bay (2005),
MS West Angle Bay 2005, LS South Hook (all years).
vii. MS Nolton Haven (2010), MS West Angle (2007 to 2010) MS South Hook (2009), MS
Hazelbeach (2008 and 2010), LS West Angle (2007 to 2010), LS Monk Haven (2009
and 2010),
viii. MS Hazelbeach (2007 and 2009), MS Pembroke Ferry (all years)
iX. MS Monk Haven (except 2005), MS South Hook (all years except 2009)

Long term rocky shore study data sets have been collected from the Skomer Marine Nature
Reserve (now Skomer Marine Conservation Zone (SMCZ)) in Pembrokeshire, since 2002. A
conclusion reached by the Skomer MCZ team is that at least 6 years of annual sampling is
required in order to start seeing patterns in the data set, which can be separated from natural
variability (Lock, Burton et al., 2015).

Pembrokeshire Marine SAC rocky intertidal monitoring was designed to be analysed by
multivariate statistical techniques, but such analyses will not readily highlight changes in
abundance of particular species.

Rather than repeat the multivariate analyses employed by Bunker and Brazier (2013), it was
decided in this report to examine how the abundance of some of the more common species
and species groups from a variety of phyla vary over time. Although the abundance data for
individual species and species groups at individual sites is not suitable for statistical analysis,
probable trends in changes of abundance can be noticed by examining changes in frequency
over time.

2. Method

2.1.Field methods
All field methods have remained consistent and are described in Mercer and Brazier (2008).

2.2.Data preparation and analysis
Prior to analysis, the data for each species at each zone at each site were averaged for each
year. For the years 2005 to 2011 the data preparation was carried out by Mark Burton (CCW,
Skomer MC2).

Some rationalisation of the data was undertaken by Mark Burton who aimed to combine the
data from the shores described in this report combined with the data from shores surveyed
around the Skomer MCZ. Some further rationalisation was then carried out by Francis
Bunker and applied to the data set as a whole. Rationalising the data mostly involved
combining species data where there was inconsistent naming of the same entity.

The following question was asked of the data:
‘Have particular species or species groups changed over the years?’

To investigate possible changes over time, the averaged data was plotted graphically in Excel
in order to give a visual interpretation of trends.

2.3. Photography
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A variety of digital cameras were used to take pictures on site. Pictures of each quadrat were
taken as well as general location shots and other subjects thought to be relevant at the time of
survey.

Jpeg photographs from individual cameras were re-named using the following convention:

‘Date (year month day)’ underscore ‘Survey location’ underscore ‘Photographers Initials’ (up
to 5 letters, extra underscore at end if only 2 letters) underscore ‘photograph number’

e.g. 20080902_WestAngle BAB_0165.jpg

The photographs were organised using Apple Aperture software where captions and keywords
were added. A catalogue of photographs was exported to Microsoft Excel and has been
archived by NRW.

2.4. Species identification and nomenclature
Species have been named according to WoRMS (December 2014). The species lists were
uploaded to WoRMS and spell checked and matched to authorities using the ‘Match Taxa’
feature on the web site.
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3. Results

The abundances over time for a selection of seaweed and animal species found in
the monitoring quadrats are presented in this section and noticeable trends are

outlined.

A key to the graphs and tables presented in this section is given in Table 2.

Table 2 Abbreviations used in the graphs and figures of this results and discussion sections.

LQ Lawrenny Quay

PF Pembroke Ferry

HB Hazelbeach

PS Pembroke Power Station
SH South Hook

MH Monk Haven

wWB West Angle Bay

NH Nolton Haven

MHWN Mean High Water Neaps
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3.1.Brown Seaweeds
3.1.1. Pelvetia canaliculata

The upper shore brown seaweed Pelvetia canaliculata is most abundant at
sheltered sites, with the exception of South Hook where dense growths are
noticeable. At Lawrenny Quay and Hazelbeach there is little variation in the
abundance of this species over time. At Pembroke Ferry there appears to be a
fairly steady decline and at most sites there appears to be a decline in 2014
(see Figure 2 and Table 3)

Change of abundance of Pelvetia canaliculata over time at
Pembrokeshire Marine intertidal monitoring sites
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Figure 2 Pelvetia canaliculata abundance graph 2005 to 2014

Table 3 Pelvetia canaliculata average frequencies on the shore (US to LS) 2005 to 2014

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 2012 | 2013 | 2014
LQ
PF
HB
PS
SH
mH |9l | o] 1775| 45| 1a75) | us| 25| 7
WB
NH
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3.1.2. Fucus spiralis

The brown seaweed Fucus spiralis is most abundant at Pembroke Ferry but
the abundance appears to vary a lot between years. At both Lawrenny Quay
and Hazelbeach, a steady increase in abundance has been recorded over the
years. There has also been an apparent increase in abundance at South
Hook. See Figure 3 and Table 4.

Change of abundance of Fucus spiralis over time at Pembrokeshire
Marine intertidal monitoring sites
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Figure 3 Fucus spiralis abundance graph 2005 to 2014
Table 4 Fucus spiralis average frequencies on the shore (US to LS) 2005 to 2014
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3.1.3.

The brown seaweed is found sporadically over the sites but is only present in
significant quantity at Pembroke Ferry and Nolton Haven. At Nolton Haven it
exists as the robust bladderless form known as Fucus vesiculosus var.
evesiculosus. A decline in population followed by recovery can be seen at both
sites. See Figure 1 and Table 5.

Fucus vesiculosus
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Change of abundance of Fucus vesiculosus over time at Pembrokeshire

Marine intertidal monitoring sites
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Figure 4 Fucus vesiculosus abundance graph 2005 to 2014

Table 5 Fucus vesiculosus average frequencies on the shore (US to LS) 2005 to 2014
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3.1.4. Ascophyllum nodosum

The brown seaweed Ascophyllum nodosum is only found in any significant
guantity at Lawrenny Quay, where it dominates the middle shore. The graph in
Figure 1Figure 5 indicates a decline since 2005. Other than Lawrenny Quay,
the only other shores where A. nodosum occurs are Pembroke Ferry and
Pembroke Power Station and it is at a fairly low frequency at both. See Figure
5 and Table 6.

Change of abundance of Ascophyllum nodosum over time at
Pembrokeshire Marine intertidal monitoring sites
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Figure 5 Ascophyllum nodosum abundance graph 2005 to 2014
Table 6 Ascophyllum nodosum average frequencies on the shore (US to LS) 2005 to 2014
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3.1.5.

Fucus serratus

The brown seaweed Fucus serratus exists mainly on the lower shore. It is fairly
abundant at Lawrenny Quay and to a lesser extent at Pembroke Ferry but
generally rare elsewhere. The results indicate a fluctuating population possibly
showing a general increase in abundance at Lawrenny Quay, whereas the
population at Pembroke Ferry shows a general decline. See Figure 6 and

Table 7.
Change of abundance of Fucus serratus over time at Pembrokeshire
Marine intertidal monitoring sites
35
42 30
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Figure 6 Fucus serratus abundance graph 2005 to 2014

Table 7 Fucus serratus average frequencies on the shore (US to LS) 2005 to 2014
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3.1.6. Laminaria digitata

The kelp Laminaria digitata is most abundant around the low spring tide mark
and is therefore not abundant in the monitoring quadrats (which are generally
positioned at the top of the lower shore). The only site where this species is
relatively common is Lawrenny Quay that is until 2014, when no plants were
found. See Figure 7 and Table 8.

Change of abundance of Laminaria digitata over time at Pembrokeshire
Marine intertidal monitoring sites
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Figure 7 Laminaria digitata abundance graph 2005 to 2014
Table 8 Laminaria digitata average frequencies on the shore (US to LS) 2005 to 2014
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3.2.Red Seaweeds
3.2.1. Bostrychia scorpioides

The red seaweed Bostrychia scorpioides is found in the upper shore at
sheltered sites in Milford Haven and occurs both at Lawrenny Quay and
Pembroke Ferry. The populations appear to fluctuate at both sites. See Figure

8 and Table 9.

Change of abundance of Bostrychia scorpioides over time at
Pembrokeshire Marine intertidal monitoring sites
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Figure 8 Bostrychia scorpioides abundance graph 2005 to 2014

Table 9 Bostrychia scorpioides average frequencies on the shore (US to LS) 2005 to 2014
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3.2.2. Catenella caespitosa

The red alga Catenella caespitosa favours sheltered, shaded situations and
occurs mainly at Pembroke Ferry, Pembroke Power Station, Lawrenny Quay
and Hazelbeach. Populations at Pembroke Ferry have remained fairly constant
whereas at Lawrenny Quay and Hazelbeach the population appears to have
declined around 2008 / 2009 and grown in size again since then. See Figure 9
and Table 10.

Change of abundance of Catenella caespitosa over time at
Pembrokeshire Marine intertidal monitoring sites
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Figure 9 Catenella caespitosa abundance graph 2005 to 2014

Table 10 Catenella caespitosa average frequencies on the shore (US to LS) 2005 to 2014
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3.2.3. Corallinaceae crusts
Corallinaceae crusts include several species, but mainly comprise of common thin
crustose species such as Phymatolithon laevigatum, Phymatolithon lenormandii and
Phymatolithon purpureum and Lithophyllum incrustans (Irvine and Chamberlain,
1994). The species / genera cannot be reliably separated in the field and hence they
are recorded under the family name Corallinaceae.

Encrusting coralline algae are recorded from all of the monitoring sites, with
populations varying from year to year. See Figure 10 and Table 11.

Change of abundance of Corallinaceae over time at Pembrokeshire
Marine intertidal monitoring sites
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Figure 10 Corallinaceae crust abundance graph 2005 to 2014

Table 11 Corallinaceae crust average frequencies on the shore (US to LS) 2005 to 2014
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3.2.4. ‘Corallina’ spp.

There are three species found at the monitoring sites included under ‘Corallina’
spp. and these include Corallina officinalis, Corallina caespitosa and
Elisolander elongata. The species can be difficult to separate reliably in the
field, especially when individual specimens are incompletely formed and hence
they are recorded in a collective grouping. Corallina officinalis and Corallina
caespitosa are the commonest species with Elisolander elongata being rarely
recorded. ‘Corallina’ spp are found at all monitoring sites, most commonly at
West Angle Bay and at the more exposed sites. There have been no dramatic
increases or decreases in the ‘Corallina’ spp populations at the sites studied.
See Figure 11 and Table 12.

Change of abundance of Corallina spp. over time at Pembrokeshire
Marine intertidal monitoring sites
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Figure 11 ‘Corallina’ species abundance graph 2005 to 2014
Table 12 'Corallina’ spp. average frequencies on the shore (US to LS) 2005 to 2014

LQ
PF
HB
PS
SH
MH

WB 7.25 8.75 8.25 5.5 7.25 9.25 8.5 8.5 7.25

NH 1.25 1 1 1 0.75 0.75 1.25 1.75
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3.2.5. Chondrus crispus

The red seaweed Chondrus crispus is most abundant in the monitoring
guadrats on the lower shore at sheltered sites of Lawrenny Quay and
Pembroke Ferry. There has been little variation in the population of this
seaweed over the years. See Figure 12 and Table 13.

Change of abundance of Chondrus crispus over time at Pembrokeshire
Marine intertidal monitoring sites
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Figure 12 Chondrus crispus abundance graph 2005 to 2014
Table 13 Chondrus crispus average frequencies on the shore (US to LS) 2005 to 2014
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3.2.6. Mastocarpus stellatus

The abundance of the red seaweed Mastocarpus stellatus is greatest at the
sheltered sites of Hazelbeach followed by Pembroke Ferry and Lawrenny
Quay. The abundance is quite variable from year to year at Hazelbeach but

less variable at the other sites. See Figure 1 and Table 14.

Change of abundance of Mastocarpus stellatus over time at
Pembrokeshire Marine intertidal monitoring sites
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Figure 13 Mastocarpus stellatus abundance graph 2005 to 2014

Table 14 Mastocarpus stellatus average frequencies on the shore (US to LS) 2005 to 2014
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3.3. Porifera
There are several species of sponge present on the study shores but the most
commonly encountered in the monitoring quadrats are Hymeniacidon perlevis and
Halichondria panacea. Sponges are most commonly found at South Hook, Pembroke
Ferry and Lawrenny Quay. At these sites the general trend is of a population rise
over the years, falling slightly in 2014. See Figure 14 and Table 15.

Change of abundance of all Porifera over time at Pembrokeshire Marine
intertidal monitoring sites
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Figure 14 Porifera abundance graph 2005 to 2014
Table 15 Porifera average frequencies on the shore (US to LS) 2005 to 2014
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3.4.Coelenterata
3.4.1. Hydrozoa

The commonest Hydrozoan occurring in the monitoring quadrats is Dynamena
pumila but with Clava multicornis occurring at Lawrenny Quay. Both these
species occur as epiphytes on large brown seaweeds. Although there are
fluctuations in the abundance of Hydrozoa over time, the overall trend appears
to be a decline over the time of this study. See Figure 15 and Table 16.

Change of abundance of all Hydroza over time at Pembrokeshire
Marine intertidal monitoring sites
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Figure 15 Hydrozoa abundance graph 2005 to 2014
Table 16 Hydrozoa average frequencies on the shore (US to LS) 2005 to 2014
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3.4.2. Anthozoa

In this study the anthozoa encountered in the monitoring quadrats include
Actinia equina, Aulactinia verrucosa, Urticina felina, Cereus pedunculatus,
Sagartia troglodytes and Diadumene lineata. The commonest of these species
being A. equina, with the exception of Pembroke Ferry where Diadumene
lineata is the most abundant species.

The patterns of abundance over time varies between shores. At South Hook,
there appears to have been a steady decline in abundance since the start of
the monitoring in 2005. At Pembroke Ferry there is great variation in the
abundance of Anthozoa over time. The other shores show Anthozoa in low
abundance with little fluctuation over time. See Figure 16 and Table 17.

sum of mean frequecies in MS and LS

Change of abundance of all Anthozoa over time at Pembrokeshire
Marine intertidal monitoring sites
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Figure 16 Anthozoa abundance graph 2005 to 2014
Table 17 Anthozoa average frequencies on the shore (US to LS) 2005 to 2014
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3.5.Polychaeta
3.5.1. Spirorbinae

Several species of Spirorbinae occur on rocky shores, and field identification is
problematical. All records here are grouped together under the family group
Spirorbinae. According to Nelson-Smith and Gee (1966) the commonest species on
Milford Haven shores are Spirorbis spirorbis, an epiphyte on fucoid seaweeds, and
the rock dwelling Spirorbis rupestris and Janua pagenstecheri. S. rupestris grows on
encrusting Corallinaceae covered rocks, mainly in the lower intertidal.
J. pagenstecheri penetrates high up the Daugleddau, living on stones, in crevices
and under rocky overhangs from the lower shore to mean tide level. Spirorbinae are
most abundant at Lawrenny Quay, Pembroke Ferry and South Hook and the year to
year abundance is rather erratic. There are possible indications of an overall decline
in abundance of at Lawrenny Quay and Pembroke Ferry. See Figure 17 and Table
18.

Change of abundance of Spirorbinae over time at Pembrokeshire
Marine intertidal monitoring sites
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Figure 17 Spirorbinae abundance graph 2005 to 2014
Table 18 Spirorbinae average frequencies on the shore (US to LS) 2005 to 2014

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

MH 0 0 0 0 0.25 0 0 0
WB 0.5 1 1.5 0 0.75 7.25 0.25 1.5 1.25
NH 0 0 0 0 0 0 0
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3.6. Mollusca
3.6.1. Mytilus edulis

The mussel Mytilus edulis has been recorded in the quadrats on all shores
studied. The largest populations were encountered at the most exposed site
at Nolton Haven but this has varied considerably over time. At all sites there
seems to have been a general decline in the population with few records in
2014. See Figure 18 and Figure 19.

Change of abundance of Mytilus edulis over time on at Pembrokeshire Marine
intertidal monitoring sites
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Figure 18 Mytilus edulis abundance graph 2005 to 2014
Table 19 Mytilus edulis average frequencies on the shore (US to LS) 2005 to 2014

LQ
PF
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WB

NH 50 50 50 | 27.25| 27.75| 44.75 50 0
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3.6.2. Small gastropods in crevices

The group of molluscs referred to as ‘small gastropod