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5 BENTHIC ORGANISMS

The results of the benthic organism and sediment monitoring described below will be related
in annual reports to the parallel monitoring of birds, particularly common scoter. For this
reason, CCW have been consulted on sampling locations and timing.

5.1 SUBTIDAL

5.1.1 Introduction

Benthic surveys of the North Hoyle site and its surrounding area were undertaken by the
Centre for Marine and Coastal Studies (University of Liverpool) during August 2001 and
involved sampling at 55 sites across the area using a combination of Day and Anchor grabs.
These provided data on the baseline conditions based upon information regarding the benthic
infaunal community and superficial sediments for the general area. This baseline information
was then used to select 17 sites to be used for monitoring purposes as agreed for the FEPA
license. Pre-construction surveys were then carried out during September 2002 at these
monitoring sites and then during October 2003 the Centre for Marine and Coastal Studies
(CMACS Ltd) undertook surveys at the same 17 monitoring sites to obtain data to identify any
changes which may have occurred in either the sediment or benthic community
characteristics during the construction period. At this stage all the piles had been installed,
the majority of the turbines were completed, the main cables to Rhyl were installed, and a
proportion of the inter-array cables were in place. The sites used for the pre-construction and
construction surveys (2002 and 2003) are displayed in Figure 5.1. Sites 1 to 17 were
sampled during the pre-construction surveys (2002) and sites 18, 19 and 20 are additional
sites for the 2003 construction survey taken in close proximity on the westward side of turbine
number 18 in order to investigate possible effects of scour on benthos. Figure 4.1 also
includes the position of the wind turbines in relation to the grab sites, the route of the main
cable and the array cables, as they were when the survey was undertaken.

Figure 5.1 Location of Grab sampling sites
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During August 2001 twenty-two beam trawls were undertaken to provide baseline information
on the epifaunal communities, of the North Hoyle site and its surrounding area (see Figure
5.2), which also provided some information on smaller demersal fishes. CMACS Ltd was
commissioned to repeat these 2001 beam trawls to provide some preliminary information on
fish distribution in and around the development area immediately after the main construction
period, but prior to completion of all installation works (undertaken in October 2003). Under
the terms of the FEPA license awarded to NWP, proposals for a post development fish survey
must be prepared within three months of completion of the development works. The work
reported here was, therefore, not intended to contribute directly to those requirements, but
rather to obtain some preliminary additional information concerning benthic epifauna and fish
at a time much closer to the actual time of the main installation works than will be possible
under the surveys required under the FEPA license. Small beam trawls are not ideal for fish
surveys as they only provide semi-quantitative data, but their use allowed a useful
comparison with existing data from 2001, whilst the use of larger commercial type gear would
have been far less practical given the presence of so many structures and cables as well as
ongoing construction activities in the area at the time of the survey. For safety reasons, some
of the 2003 survey site locations were required by the Construction Works Vessel Co-
ordinator to be moved slightly in order to reduce risk of entanglement of the beam trawl with
wind farm infrastructure, particularly cables (see Figure 5.2).

Figure 5.2 Beam Trawl locations 2001 and 2003. Where sites were moved (for safety reasons)
the original (i.e. 2001) positions are shown in red and the 2003 positions in blue.

The following section presents the findings of the benthic grab surveys undertaken during the
construction phase of the wind farm (March 2003 to March 2004) and discusses any obvious
differences between this and the pre-installation surveys of 2002, the results of which were
presented in the FEPA monitoring report 2003. The results from the 2003 beam trawl survey
are also presented within this section.
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5.1.3 Benthic Grab Results

The following presents the results from the 2003 survey and includes comparisons with the
data from the monitoring sites taken during the 2002 survey and, where appropriate, data
from the baseline survey of 2001.

5.1.3.1 Abundance of Major Taxonomic Groups

A list of all the taxa found at the twenty sites in the 2003 post-installation survey is presented
in Appendix 5.1 with the number of organisms found at each station in Appendix 5.2. Overall,
160 taxa were found, of which 138 were identified to species level, all being known from
Liverpool Bay. The majority of these were found in the baseline survey of 2001 and the pre-
installation survey of 2002, and of those that were not, none were found in large numbers or
are indicative of any unusual or important communities, or of significant changes to the
population.

The mean number of taxa and individuals (per m2) based on pooled data for the 51 grab
samples is displayed in Figure 5.3. Annelid worms (mainly polychaetes were the most
abundant group in terms of both the number of taxa and individuals, as in the pre-construction
survey. Molluscs were the second highest group in terms of the number of taxa and
individuals, while, echinoderms were marginally more important than crustacea in terms of the
number of taxa but not in terms of the number of individuals. In contrast, in 2002 crustacea
were the second most numerous in terms of both taxa and individuals.

Mean Number of Taxa Mean Number of Individuals

Figure 5.3 Numbers of taxa and individuals per m2 by Phylum for the 2003 survey

5.1.3.2 Univariate Analysis

Appendix 5.3 displays the data for the number of species, the number of individuals and the
Shannon Wiener diversity index for each grab at North Hoyle 2003. The number of taxa and
individuals found at each site during the 2002 and the 2003 surveys have been mapped and
graphically displayed and are based upon pooled data from three replicates (Figures 5.4 &
5.5). From Figure 5.4 it can be seen that there is an overall reduction in the number of taxa
found at all sites with the exception of site 13, where there was an increase from 18 to 23
different taxa. In 2003 the highest number of taxa were found at sites 18, 19 and 20 which all
had similar taxa numbers (55, 50 and 52 respectively). These sites were new to the post-
installation survey of 2003 therefore direct comparisons with 2002 data cannot be made. The
sites with the greatest and most obvious reductions in number of taxa were 11 (reduced from
63 in 2002 to 5 in 2003) and 4 (reduced from 84 in 2002 to 33 in 2003). The number of
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Figure 5.4a Number of Taxa per site for 2003 (red) and 2002 (blue)

Figure 5.4b Number of taxa per site displayed graphically for 2003 (red) and 2002 (blue)
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Figure 5.5a Number of individuals per site for 2003 (red) and 2002 (blue)

Figure 5.5b Number of individuals per site displayed graphically for 2003 (red) and 2002 (blue)
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5.1.3.3 Graphical Analysis

The diversity profile for both the 2002 and 2003 data has been plotted in the form of a
cumulative dominance curve in Figure 5.7. This confirms the general decrease in species
diversity in 2003.

Figure 5.7 Cumulative dominance curves based on pooled data for pre-installation surveys (2002
Blue) and post-installation surveys (2003 Red).

5.1.3.4 Most Numerous Species from the 2003 Survey

The three most numerous species in 2003 were the mollusc Donax vittatus and the Annelid
worms Aonides paucibranchiata and Protodorvillea kefersteini. These species have been
mapped in Figures 5.8 to 5.10 with the results for the same species from the 2002 survey
plotted onto the same map to allow a comparison. It should be noted that on the graphs
where the numbers of individuals were the same for both years, one of the markers has been
moved slightly to allow it to be seen and this does not signify the exact location the grab was
taken. Also sites 18, 19 and 20 were new to the post-installation survey of 2003 therefore
direct comparisons with 2002 data cannot be made

The banded wedge shell Donax vittatus was the most numerous species in the 2003 survey
with 2406 individuals being found at 5 sites (8, 9 13, 16 and 17) (See Figure 5.8). The
highest numbers were from sites 13 and 16 (413 and 1971 individuals respectively). In 2002,
Donax vittatus was the fourth most numerous species with 431 individuals found at eight sites
(2,5,8,9,10,12, 16 and 17). The largest number was found at site 17 (209 individuals) and
only 13 individuals were found at site 16. Donax vittatus was absent from sites 2,5,12 and 10
in the 2003 survey but was present in high numbers at site 13 where it had been absent in the
previous 2002 survey. Donax vittatus is a filter feeder preferring to live in well-sorted
sediment. All the sites in 2003 where Donax vittatus was present are described as being well
sorted either medium or fine sands, the only exception was at site 8 in 2003, which was
poorly sorted gravelly sand.


