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1 Introduction

Hull Marine Laboratory (HML) were commissioned by North Yorkshire Council to provide benthic
macrofaunal analysis of sediment samples from the northeast coast of England as part of the Cell 1
Regional Coastal Monitoring programme. The data will be used to supplement previous bathymetric
surveys (Royal Haskoning, 2022, CH2M, 2015 and Royal Haskoning & Halcrow, 2010) and assist in
seabed characterisation of the region. Macrofaunal analysis for this area has not been undertaken
previously.

The Cell 1 survey region extends from Druridge Bay in Northumberland to Filey Bay in North Yorkshire.
Within that area, twenty transects were surveyed (Plate 1). Fifteen transects are situated between the
River Tyne and Filey Bay and were first designated in 2010 when the baseline survey was undertaken
(Royal Haskoning and Halcrow, 2010; Table 1.1). A further five transects to the north of Herd Sands
were added subsequently, covering the area between Druridge Bay and the River Tyne. This latter
area forms part of the Coquet to St Mary’s Marine Conservation Zone.

The transect numbers used for this survey differed from the transect numbers used in the bathymetric
surveys, being numbered sequentially from north to south, so that Transect 1 refers to Druridge Bay
and Transect 20 relates to Filey Bay. To facilitate alighment of macrobenthic data with historical data
from the Cell 1 region, the differences between the two numbering systems are shown in Table 1.1.

Within each transect, three stations, approximately 500m apart, were selected for sample collection
and numbered sequentially from the shoreline out towards the open sea. Positions of the sampling
stations are shown in Appendix 1. No coordinates were provided for stations GS019 (T7) or GS024
(T8).

Sediment samples were collected in June 2025 by SubCom using a 0.045m?Van Veen grab. The survey
log provided by SubCom indicated that the presence of rock prevented sample collection at several of
the stations resulting in 42 samples being provided for macrobenthic analysis. Of these, five (GS003,
GS011, GS024, GS055 AND GS060) were deemed too small or for qualitative purposes only. Depth of
the seabed varied between 3 and 20 metres. The samples were wet sieved over a 1.0 mm mesh sieve,
preserved in 10% formalin (4% formaldehyde) on site and delivered to HML on 6%, 24" and 30" June.
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Plate 1. Location of Cell 1 transects surveyed during the 2025 macrobenthic survey.
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Table 1.1. Differences in Cell 1 transect numbering between 2025 macrobenthic survey and previous surveys

as designated in the 2010 bathymetric report by Royal Haskoning and Halcrow.

Tran”cf_e“ 2025 2010
1 Druridge Bay Herd Sands
2 Newbiggin Bay South Bents
3 Lynemouth Salterfen Rocks
4 Blyth South Beach Blast Beach
5 Tynemouth Longsands Hartlepool North Sands
6 Herd Sands Saltburn Sands
7 South Bents Skinningrove
8 Salterfen Rocks Runswick Bay
9 Blast Beach Sandsend
10 Hartlepool North Sands Whitby
11 Saltburn Sands Robin Hood's Bay
12 Skinningrove Scarborough North Bay
13 Runswick Bay Scarborough South Bay
14 Sandsend Cayton Bay
15 Whitby Filey Bay
16 Robin Hood's Bay Druridge Bay
17 Scarborough North Bay Newbiggin Bay
18 Scarborough South Bay Lynemouth
19 Cayton Bay Blyth South Beach
20 Filey Bay Tynemouth Longsands

Page 3
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2 Methods

2.1 Laboratory analysis

HML is a member of the Northeast Atlantic Marine Biological Analytical Quality Control Scheme
(NMBAQC), which provides a source of quality assurance for laboratories engaged in the production
of marine biological data. Laboratory methods are based upon the Northeast Atlantic Marine
Biological Analytical Quality Control Scheme’s (NMBAQC) Processing Requirements Protocol
(Worsfold et al., 2010), which represents industry best practice. All work was carried out by
experienced staff: macrobenthic invertebrate extraction was undertaken by Alister Hant, Amy
Robinson, Ellie-Mae Cook and Sophie Johnson, faunal identification and enumeration was undertaken
by Chris Baulcomb and biomass analysis was carried out by Anna Stephenson. Internal quality control
was undertaken by Alister Hant, Chris Baulcomb and Will Musk.

2.2  Macrobenthic invertebrate extraction

Samples were prepared by removing the formalin and washing each sample through a nest of sieves,
with the smallest having a mesh aperture of 1.0mm. This separated the samples into different size
fractions, with the contents of each sieve being transferred to separate containers. Each fraction was
agitated using a low-pressure water spray to separate the lighter biological material, which was
poured off into a separate container before being transferred to petri dishes. The petri dishes were
examined under a stereo microscope with 10x eyepieces giving a maximum magnification of up to
40x. Heavier sediment fractions were transferred to a white tray and examined using an illuminated
bench magnifier. Fauna was removed using forceps and placed in plastic vials containing 70%
industrial methylated spirit (IMS) and labelled with the sample identifier.

2.3  Taxonomic identification

Species determination was carried out using an Olympus SZ51 stereo microscope with 10x eyepieces
and an Olympus BX45 compound microscope giving a maximum magnification of up to 1000x.
Identification was made to the lowest possible taxonomic level using standard taxonomic keys and
current literature, with adults and juveniles being recorded separately in line with the NMBAQC's
Taxonomic Discrimination Protocol (Worsfold et al., 2023). Damaged specimens were identified to the
lowest possible taxonomic level, but were only counted if they were sufficiently complete e.g.
polychaetes had heads, bivalves had hinges. Otherwise, they were recorded as present. The presence
of non-countable taxa such as seaweeds and colonial fauna e.g. bryozoans, hydroids and sponges, was
recorded qualitatively. Once identified, each taxon was placed in an individual vial containing 70% IMS
and labelled with the project same, sampling station and taxon name. Taxonomic nomenclature
followed that of the World Register of Marine Species (WoRMS Editorial Board, 2025) and species data
was reported with the MCS code as designated in the Species Directory (Howson & Picton, 1997).

2.4  Wet weight biomass

Biomass measurements were undertaken using a Mettler AB104-S precision balance with a weighing
range of 0.0001-50g. Internal calibration of the balance was undertaken daily prior to starting work.
Analysis was performed by blotting the contents of each taxon vial on absorbent paper until no
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moisture marks remained on the paper. A filter paper was placed on the balance, which was then
tared before the fauna was added. Once the reading had stabilised, the weight was recorded and the
fauna returned to its vial. Biomass measurements were made for all complete animals and fragments.
Tubicolous worms were removed from their tubes prior to weighing wherever possible. Non-
countable taxa, barnacles and sea squirts were not weighed in line with standard protocols (Worsfold
et al., 2010).

2.5 Data analysis

Several primary and derived biological parameters were calculated from the species data including:

e The total number of taxa recorded at each site (including non-countable taxa) (S)

e The total number of individuals (abundance) at each site (excluding non-countable taxa) (N)
e The total biomass at each site calculated in grams and grams per m?

e Shannon’s diversity index (H’)

e Pielou’s evenness (J')

Shannon’s index (H’log®) provides a univariate measure of diversity based on the number of taxa and
abundance of those taxa, with a higher value indicating higher diversity. Pielou’s evenness provides a
measure of how equitable the distribution of taxa is in a particular sample. A high value (approaching
1) indicates that the fauna is represented by an even spread of taxa, whereas a low value (approaching
0) would represent a sample where one or a few taxa dominate. Non-countable taxa were excluded
from the diversity analysis because their abundance was undefined. Statistical analysis was
undertaken using PRIMERG6 software (Clarke & Gorley, 2006) and Microsoft Excel.

Species data were combined by faunal group to allow for comparison of the contribution of each group
to the overall community of each sample. The main faunal groups used were annelids (polychaetes),
crustaceans, molluscs, echinoderms and others. ‘Others’ represented members of the minor phyla
and included: sponges, platyhelminthes, nemerteans, nematodes, hydroids, entoprocts, bryozoans,
ascidians, fish and algae, most of which were not enumerated or weighed.

Biotope analysis for each sample was undertaken in line with the Joint Nature Conservation
Committee’s Marine Habitat Classification (JNCC, 2022). This scheme provides a comprehensive
classification system of the seabed and its faunal communities and is used for identifying, monitoring
and mapping habitats important for nature conservation.

Biotopes represent a combination of physical habitat and the associated organisms living in that
habitat. Assessments were made using cluster analysis (PRIMERG6, Clarke & Gorley, 2006) to identify
samples with similar assemblages and these were compared with the sediment characteristics as
determined by the particle size analysis (PSA) and depth data, both of which were provided by
SubCom. The sediment classes described by the PSA data were amended in line with the European
Nature Information System (EUNIS) Level 3 marine habitat classification, which uses a modification of
the Folk triangle to identify four broader sediment categories: coarse sediments, mixed sediments,
muds and sandy muds, sands and muddy sands (McBreen & Askew, 2011). The differences between
the two Folk triangles are shown in Figure 2.1.
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Figure 2.1 Classification used by UK Seamap and MESH projects to assign Folk sediment classes to the four
broader sediment classes used in the EUNIS habitat classification scheme (from Pearce et al., 2011).
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3 Results
3.1 Cell 1

A total of 157 faunal and 9 floral taxa were identified in the samples collected from the Cell 1 Regional
Coastal Monitoring area. Of these, 141 taxa were recorded quantitatively, with a total of 2730
individuals enumerated. These were composed predominantly of the four major marine groups:
polychaetes, crustaceans, molluscs and echinoderms. Numbers for each group are given in Table 3.1
with full details being provided in the species dataset in Appendix 2. No non-native fauna or notable
species were observed. Overall biomass for the fauna amounted to 136.4504 g equating to 3,033.82

gm.

Table 3.1. Composition of macrofauna by major group and their percentage contribution to the overall totals
for species richness, abundance and biomass.

. No.

Major group No. s(g;aaes % individuals % Biomass (g) %
(N)

Polychaetes 60 36.14 915 33.52 7.2918 5.34
Crustaceans 27 16.27 315 11.54 15.4162 11.30
Molluscs 38 22.89 1406 51.50 46.6646 34.20
Echinoderms 8 4.82 76 2.78 67.0404 49.13
Others 33 19.88 18 0.66 0.0374 0.03
Totals 166 2730 136.4504

Polychaetes were present in 40 of the 42 samples. They were the most species-rich group but
accounted for only a third of the abundance and just 5.34% of the biomass. Molluscs, predominantly
bivalves, were the most numerous contributing over half of the fauna enumerated and 34.2% of the
total biomass. They were recorded in all samples except GS011 (Transect 4 Blyth South Beach).
Echinoderms were found in 24 samples and despite the relatively low numbers, contributed almost
half of the biomass recorded for the region at 67.0404g or 49.13%. Crustaceans were present in 34
samples but did not make a significant contribution overall to species richness, abundance or biomass.

The most numerous/commonly encountered species are shown in Table 3.2.

Table 3.2. Overall abundance and frequency of occurrence of the main species found in Cell 1.

Species Taxonomic group Total abundance No. of samples
Abra alba Bivalve 757 29
Spiophanes bombyx Polychaete 243 24
Sabellaria spinulosa Polychaete 187 6
Fabulina fabula Bivalve 176 25
Nucula nitidosa Bivalve 155 15
Magelona johnstoni Polychaete 119 21
Nephtys hombergii Polychaete 58 25
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Table 3.3. Average species richness, abundance, diversity and biomass across all samples from Cell 1 transects
with variability given in parentheses (n=42).

Diversity measure Biomass Biomass
S N
H'(log®) y (g) (gm?)
14 40 2.0 0.8 3.2505 72.2338
(1-34) (1-491) (£0.57) (0.28 - 0.95) (£5.1251) (£113.8911)

Median number of species per sample was 14 (range 1 — 34) with the greatest number of species being
recorded in GS024 at Salterfen Rocks (Transect 8). The median number of individuals across the
samples was 40 (range 1 - 491) with the highest abundance seen in GS035 (Transect 12 Skinningrove)
where 396 Abra alba bivalves contributed to the total abundance of 491 (see Appendix 2 for individual
species data). The lowest number of species and abundance was recorded at GS011 (Transect 4 Blyth
South Beach) where only a single seastar was present.

Shannon diversity (H’) varied between 0.86 and 2.98 with a mean diversity of 2.0 (s.d. £0.57) across
all samples. The highest diversity was observed at GS006 (Transect 2 Newbiggin Bay) where 41
individuals across 28 taxa were recorded. Pielou’s evenness (J’) was generally high at 0.8 (range 0.28
—0.95), with little evidence of any dominant taxa. The exceptions to this were found at GS035 where
the high number of A. alba was reflected in the lowest diversity and evenness values (H' = 0.86, J' =
0.28), and GS055 (Transect 19 Cayton Bay), where the presence of Sabellaria spinulosa reef meant
that this species tended to dominate the community ()’ = 0.43).

Mean biomass across the Cell 1 region was 3.2505g (s.d. +0.57) equating to 72.2338gm™ (s.d. +0.57).
The highest biomass was recorded in samples where one or several large heart urchins Echinocardium
cordatum were found: GS050 (Transect 17 Scarborough North Bay) (total biomass 21.6441 g/480.98
gm2), GS054 (Transect 18 Scarborough South Bay) (total biomass 17.0947 g/ 379.8822 gm™2), GS057
(Transect 19 Cayton Bay) (total biomass 19.2025 g/426.7222 gm~2). The lowest biomass was recorded
at GS059 (Transect 20 Filey Bay) where only five individuals were present (total biomass 0.0199
g/0.4422 gm?).

3.2 Individual transects
3.2.1 Transect 1: Druridge Bay

Table 3.4 provides a summary of the species data for the Druridge Bay samples. The sample from
GS003 was deemed to be too small and was thus collected for qualitative purposes only. However,
the data is included here. Faunal diversity was low in samples GS001 and GS003 with just 5 and 6 taxa
recorded respectively. At GS002, 19 species were found, and this was due to the presence of 7 bivalve
taxa not seen elsewhere from the transect including Chamelea striatula (12 individuals), Fabulina
fabula (10 individuals) and Nucula nitidosa (6 individuals). Abundance was low across all three samples
ranging from 7 — 59. Biomass was highest in GS001 where 35 individuals of the tellin Macomangulus
tenuis were recorded (Appendix 2), and these accounted for over 94% of the biomass.
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Table 3.4. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from Transect
1.

Area Transect | Grab ID S N DIV MEERUE Total b|<_)2mass
H' (log®) J' (gm™)
GS001 6 48 0.94 0.52 112.231
DRURIDGE BAY T1 GS002 19 59 2.36 0.85 39.344
GS003 5 7 1.15 0.83 45.544

At GS003, the substrate consisted of encrusted cobbles and consequently, only a small amount of
sediment was collected. As such, no polychaetes were recorded here and crustaceans were
represented by a single copepod. Figure 3.1 shows the relative abundance of the main groups for each
sampling station.

The benthic communities at GS001 and GS002 were composed of polychaetes, crustaceans and
molluscs, with molluscs being the most numerous. The main faunal group recorded at GS003 was
echinoderms with four Ophiothrix fragilis being recorded.
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Figure 3.1. Sample abundances across Transect 1 samples showing the contribution of the major groups.

3.2.2 Transect 2: Newbiggin Bay

Species richness, abundance and diversity were higher than the Cell 1 average at stations GS004 and
GS006 where 19 and 24 taxa respectively were recorded. At GSO05 only 9 individuals were found.
Biomass was low in all three samples (Table 3.5), despite the presence of several molluscs (Figure 3.2).

Polychaetes were the most numerous taxon at GS004 with 30 individuals being recorded (Figure 3.2).
The presence of 15 Spio martinensis and 12 A. alba (see Appendix 2) was reflected in the lower
evenness (J’) recorded at this station. At stations GS005 and GS006, molluscs were the most numerous
group with 4 and 20 individuals respectively being found. A single echinoderm was present in GS006,
but this did not have a significant impact on the biomass for this sample.
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Table 3.5. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 2.

Diversity measure i
Area Transect | GrabID S N . Y . Total b|<_)2mass
H' (loge) J (gm™)
GS004 19 53 2.13 0.79 20.578
NEWBIGGIN BAY T2 GS005 7 9 1.43 0.89 2.107
GS006 24 41 2.98 0.95 19.771
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Figure 3.2. Sample abundances across Transect 2 samples showing the contribution of the major groups.

3.2.3 Transect 3: Lynemouth

No sample was provided for GS007. At GS008, only 33 individuals were recorded across 10 taxa
resulting in low measures of both diversity and biomass. At GS009, diversity was higher with 106
individuals across 28 taxa found. There were no dominant species in either sample resulting in
relatively even distributions of fauna across the assemblages (Table 3.6).

Table 3.6. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 3.

Area Transect | Grab ID S N Diversity measure Total blc_)mass
H'(log9) | U (gm?)
GS007 No sample collected
LYNEMOUTH T3 GS008 10 33 1.83 0.83 5.236
GS009 28 106 2.60 0.80 31.444

The community at GSO008 comprised of polychaetes, crustaceans and molluscs, with the latter group
accounting for over half of the fauna found (19 individuals). Of these F. fabula (10 individuals) and
Abra prismatica (7 individuals) were the most numerous. Molluscs were also dominant at GS009
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where 69 bivalves were recorded (Figure 3.3). Of these, 31 were F. fabula, 9 were A. prismatica and 7
were N. nitidosa (see Appendix 2).
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Figure 3.3. Sample abundances across Transect 3 samples showing the contribution of the major groups.

3.2.4 Transect 4: Blyth South Beach

All the samples from Blyth South Beach were relatively impoverished with species richness ranging
from 1 to 12 and abundance ranging from 1 to 23. Biomass was also low (Table 3.7). At GS011, no
sediment was collected but a single specimen of the common sea star Asterias rubens was found. This
sample is included for qualitative purposes only.

Table 3.7. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 4.

Diversity measure i
Area Transect | Grab ID S N 5 Y . Total b|<?2mass
H' (log®) J (8m)
BLYTH SOUTH GS010 9 18 1.88 0.90 1.424
BEACH T4 GS011 1 1 - - 55.847
GS012 12 23 2.00 0.83 2.829

The low numbers recorded in the samples resulted in crustaceans having a greater contribution to the
communities at stations GS010 and GS012, with 7 and 6 individuals respectively found. At GS012,
these included 5 juvenile hermit crabs (Paguridae spp.). Nevertheless, the most dominant group in
GS010 was molluscs with 8 individuals and in GS012, polychaetes were most numerous (12 individuals)
(Figure 3.4; Appendix 2).
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Figure 3.4. Sample abundances across Transect 4 samples showing the contribution of the major groups.

3.2.5 Transect 5: Tynemouth Longsands

No samples were collected from stations GS014 and GS015 and only 15 individuals across 9 taxa were
found in sample GS013 resulting in low diversity and biomass for Transect 5 (Table 3.8). Crustaceans
provided the greatest contribution to the benthic assemblage with 9 amphipods (including 7
Bathyporeia spp.) being recorded (Figure 3.5; Appendix 2). Four polychaetes and 2 bivalves were also
recorded.

Table 3.8. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 5.

Diversity measure i
Area Transect | GrabID S N ; y ' Total bl(_)zmass
H' (log®) J (gm?)
TYNEMOUTH GS013 9 15 1.90 0.86 1.144
LONGSANDS T5 GS014 No sample collected
GS015 No sample collected
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Figure 3.5. Sample abundances across Transect 5 samples showing the contribution of the major groups.

3.2.6 Transect 6: Herd Sands

Table 3.9 provides a summary of the species data for the Herd Sands samples. Faunal diversity was
relatively high in samples GS016 and GS017 with 18 and 31 taxa recorded respectively. At GS018, only
8 species were found. Abundance varied from 10 — 66, with the greatest numbers found in GS017.
Biomass was generally low but highest in GS016 where a single large specimen of the wedge shell
Donax vittatus was recorded (Appendix 2). This accounted for over 96% of the biomass in the sample.

Table 3.9. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 6.

Area Transect | Grab ID S N PV EE e Total blgmass
H' (log®) Jy (gm™)
GS016 18 21 2.65 0.96 64.602
HERD SANDS T6 GS017 31 66 2.84 0.84 17.524
GS018 8 10 1.70 0.95 3.996

The most numerous group at GSO16 was crustaceans, represented by 7 amphipods, 2 cumaceans and
a juvenile hermit crab (Figure 3.6; Appendix 2). At GS017, molluscs were the dominant fauna with 38
individuals. Nucula nitidosa and F. fabula were the most numerous of these with 17 and 10 individuals
recorded respectively. Eight echinoderms were also found but these did not have a significant impact
on the biomass. The low abundance at GS018 resulted in an even distribution of polychaetes,
crustaceans and molluscs (Figure 3.6).
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Figure 3.6. Sample abundances across Transect 6 samples showing the contribution of the major groups.

3.2.7 Transect 7: South Bents

The seabed at South Bents consisted of rock, precluding the collection of samples from stations GS020
and GS021. At GS019, the sample supported 55 epifaunal individuals across 14 species including keel
worms (Spirobranchus lamarcki), barnacles (Balanus crenatus and Verruca stroemia) and saddle
oysters (Anomiidae) (Table 3.10; Appendix 2). Few polychaetes were present and the community was
dominated by crustaceans (including 24 barnacles) and molluscs (including 17 saddle oysters) (Figure
3.7).

Table 3.10. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 7

Area Transect | Grab ID S N LAY ¢ AL Total b|<?2mass
H' (log®) J! (8m™)
GS019 14 55 1.72 0.69 6.213
SOUTH BENTS T7 GS020 No sample collected
GS021 No sample collected
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Figure 3.7. Sample abundances across Transect 7 samples showing the contribution of the major groups.

3.2.8 Transect 8: Salterfen Rocks

Rock at station GS022 precluded collection of sediment from this site, while the sample from GS024
was for qualitative purposes only. At GS0023, only 13 individuals were recorded across 8 taxa resulting
in low measures of both diversity and biomass. In contrast, diversity at GS0024 was much higher with
163 individuals across 34 taxa found (Table 3.11). Although there was a relatively even distribution of
taxa in GS023 (J' = 0.94), in GS024, several taxa were found in higher numbers including 15 Sabellaria
spinulosa polychaetes, 14 keel worms (S. lamarcki), 38 V. stroemia barnacles and 29 Anomiidae (see
Appendix 2). This resulted in a lower value for Pielou’s Evenness ()’ = 0.78).

Table 3.11. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 8.

Diversity measure i
Area Transect | Grab ID S N 5 ey . Total blgmass
H (log9) | | (gm?)
SALTERFEN GS022 No sample collected
ROCKS T8 GS023 8 13 1.95 0.94 5.924
GS024 34 163 2.63 0.78 20.533

Despite the higher abundance in GS024, biomass was low. This was due in part to the sample being
dominated by polychaetes and crustacea, consisting of 64 and 57 individuals respectively, rather than
molluscs and echinoderms (Figure 3.8). Molluscs were represented by 34 individuals and echinoderms
by a single brittle star O. fragilis. Several examples of minor phyla were also recorded in this sample
including: 2 sea squirts, 3 bryozoans, a sponge and an entoproct (Appendix 2).
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Figure 3.8. Sample abundances across Transect 8 samples showing the contribution of the major groups.

3.2.9 Transect 9: Blast Beach

At GS025, only 10 individuals were recorded across 8 taxa resulting in a lower than average value for
diversity. At GS009, diversity was higher with 114 individuals across 28 taxa found. There were no
dominant species in GS025 resulting in an even distribution of fauna across the assemblage ()’ = 0.95).
At GS026, the presence of 51 Spiophanes bombyx polychaetes and 19 barnacles (B. crenatus) reduced
Pielou’s Evenness value to 0.66 (Table 3.12; Appendix 2). Despite the difference in numbers between
the two stations, biomass was higher in GS025 than in GS026, reflecting the presence of a single
bivalve, Mactra stultorum, which contributed over 99% of the total biomass. No sample was collected
at GS027 due the presence of rock.

Table 3.12. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 9.

Area Transect | Grab ID S N LAY ¢ AL Total blimass
H' (log®) J (gm™)
GS025 8 10 1.97 0.95 56.964
BLAST BEACH T9 GS026 28 114 2.15 0.66 20.258
GS027 No sample collected

Figure 3.9 shows the contribution of the major groups to the overall sample abundances. The low
number of individuals in sample GS025 meant that polychaetes, crustaceans and molluscs were evenly
represented across the benthic community. By contrast, sample GS026 was dominated by polychaetes
(72 individuals), with crustaceans (23 individuals) and molluscs (18 individuals) contributing only 37%
of the assemblage combined.
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Figure 3.9. Sample abundances across Transect 9 samples showing the contribution of the major groups.

3.2.10 Transect 10: Hartlepool North Sands

Table 3.13 provides a summary of the species data for the Hartlepool North Sands samples. Faunal
diversity was low in sample GS028 where only 12 individuals across 9 taxa were recorded. At GS029
and GS030, a similar number of taxa was found, with 13 and 14 taxa recorded respectively. However,
abundance differed considerably: 145 individuals in GS029 and 24 in GS030. Shannon diversity and
evenness were much lower in GS029 than in GS030 due to the presence of large numbers of S. bombyx
(64 individuals), N. nitidosa (19 individuals) and A. alba (39 individuals) in GS029 (Appendix 2). Biomass
was low in GS028, but higher in GS030 with 2 heart urchins (E. cordatum) and a single M. stultorum
bivalve accounting for 88% of the total biomass. Biomass was highest in GS029, where the high
number of bivalves contributed 82.5% of the overall weight.

Table 3.13. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 10.

Diversity measure i
Area Transect | Grab ID S N . Y . Total blimass
H' (log®) J (gm™)
HARTLEPOOL GS028 9 12 1.79 0.92 35.789
NORTH SANDS T10 GS029 13 145 1.60 0.62 103.244
GS030 14 24 2.45 0.93 98.407

The benthic communities at GS028 and GS029 consisted of only polychaetes and molluscs and these
were present in similar numbers. At GS030, the 24 individuals were split across polychaetes,
crustaceans, molluscs and echinoderms, with polychaetes contributing 50% of the total abundance
(Figure 3.10).
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Figure 3.10. Sample abundances across Transect 10 samples showing the contribution of the major groups.

3.2.11 Transect 11: Saltburn Sands

No sample was collected at GS033 due to the presence of rock. Faunal abundance was low at both
stations with only 29 individuals across 11 taxa observed at GS031 and 39 individuals across 17 taxa
at GS032 (Table 3.14). The number of individuals were mostly evenly distributed across the taxa, but
diversity was higher in GS032. The most numerous species at GS031 was A. alba where 9 individuals
were found. At GS032, 8 specimens of Bathyporeia elegans constituted the most abundant (Appendix
2). Biomass was low at both stations.

Table 3.14. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 11.

Diversity measure i
Area Transect | Grab ID S N . Y ; Total blc_JZmass
H' (log®) J (8m)
SALTBURN GS031 11 29 1.98 0.86 25.727
SANDS T11 GS032 17 39 2.53 0.91 18.398
GS033 No sample collected

The breakdown of the sample abundances by major group is shown in Figure 3.11. Both GS031 and
GS032 were dominated by molluscs. In GS031, this group constituted over 75% of the total sample; in
GS032, molluscs made up 46% and crustaceans 33% of the benthic community.
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Figure 3.11. Sample abundances across Transect 11 samples showing the contribution of the major groups.

3.2.12 Transect 12: Skinningrove

The presence of rock at stations GS034 and GS036 prevented the collection of samples in these areas.
At GS035, 491 individuals were identified across 23 taxa. Shannon Diversity and evenness were low
due to the presence of 396 A. alba bivalves, which constituted the bulk of the fauna, 50 S. bombyx and
13 F. fabula (Table 3.15; Appendix 2). Overall, molluscs accounted for 85% of the abundance and 87%
of the biomass for this sample (Figure 3.12).

Table 3.15. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 12.

Area Transect Grab ID S N Diversity measure iz blc_Jmass
H (log®) | U (gm?)
GS034 No sample collected
SKINNINGROVE T12 GS035 23 291 | 08 | 028 | 45109
GS036 No sample collected
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Figure 3.12. Sample abundances across Transect 12 samples showing the contribution of the major groups.

3.2.13 Transect 13: Runswick Bay

Rock at Runswick Bay prevented sample collection at stations GS037 and GS039. At GS038, abundance
was low with just 33 individuals found across 14 taxa (Table 3.16). These were comprised
predominantly of polychaetes and molluscs (Figure 3.13), with 12 A. alba constituting the greater
portion of the molluscan community. Biomass for the sample was very low compared to the regional
average.

Table 3.16. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 8.

Area Transect Grab ID S N Diversity measure iz bi?mass
H'(loge) | (gm?)
GS037 No sample collected
RUNSWICK BAY T13 GS038 14 33 | 211 | o082 | 15922
GS039 No sample collected
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Figure 3.13. Sample abundances across Transect 13 samples showing the contribution of the major groups.

3.2.14 Transect 14: Sandsend

Rock at station GS040 prevented collection of sediment at this site. Similar numbers of species were
found in samples GS041 and GS042, but abundance was higher at GS041 (Table 3.17). Fifteen taxa
were recorded here, of which the polychaetes Magelona johnstoni (23 individuals) and S. bombyx (17
individuals) were the most numerous (Appendix 2). At GS042, 32 individuals across 16 taxa were
recorded, with M. johnstoni also being the most abundant taxa here (13 individuals).

Table 3.17. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 14.

Area Transect | GrabID S N Diversity measure Total bl?mass
H'(log9) | (gm?)
GS040 No sample collected
SANDSEND T14 GS041 15 76 2.13 0.81 97.198
GS042 16 32 2.17 0.80 56.011

Community structure was similar at both sites (Figure 3.14), with polychaetes dominating and a few
crustaceans and echinoderms being recorded in each sample. Molluscs constituted the remainder and
had a significant effect on biomass. At GS041, the presence of two M. stultorum contributed 86.7% to
the overall biomass. At GS042, a single Chamelea striatula was responsible for 69% of the biomass
(Appendix 2).
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Figure 3.14. Sample abundances across Transect 14 samples showing the contribution of the major groups.

3.2.15 Transect 15: Whitby

No samples were collected at GS043 and GS044 due to the presence of rock at these stations. At
GS045, although abundance was low with only 43 individuals observed, species richness was higher
than the overall regional average with 19 taxa recorded. Diversity and evenness were also higher than
average, but biomass was low (Table 3.18).

Table 3.18. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 15.

Area Transect | GrabID S N Diversity measure Total b|<?mass
H'(loge) | (gm?)
GS043 No sample collected
WHITBY T15 GS044 No sample collected
GS045 19 | 43 | 23 | o083 | 7949

GS045 was dominated by polychaetes (29 individuals), which constituted 67% of the sample
assemblage. M. johnstoni (14 individuals) and Scololepis bonnieri (6 individuals) were the most
numerous (Appendix 2). Crustaceans and molluscs were present in lower numbers, 7 and 6 individuals
respectively (Figure 3.15).
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Figure 3.15. Sample abundances across Transect 15 samples showing the contribution of the major groups.

3.2.16 Transect 16: Robin Hood’s Bay

No sample was collected at station GS046 due to the presence of rock in this area. Faunal abundances
in samples GS047 and GS048 were low, although the numbers were distributed evenly across the taxa
(Table 3.19). At GS047, 13 taxa were found with the highest number of individuals being 4 A. alba. At
GS048, 14 taxa were recorded, of which the most numerous were M. johnstoni (10 individuals), F.
fabula (9 individuals) and Nephtys hombergii (6 individuals) (Appendix 2). Biomass at GS048 was high
due to the presence of a single swimming crab Polybius holsatus, which accounted for 73% of the total
biomass at this site.

Table 3.19. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 16.

Area Transect | Grab ID S N LRI i is Total bic_;mass
H (log®) | U (gm?)
ROBIN HOOD'S GS046 No sample collected
BAY T16 GS047 13 17 2.07 0.94 53.342
GS048 14 40 2.16 0.84 132.851

The assemblages were similar at both stations (Figure 3.16). Polychaetes and molluscs dominated the
communities, with smaller number of crustaceans and echinoderms also present.
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Figure 3.16. Sample abundances across Transect 16 samples showing the contribution of the major groups.

3.2.17 Transect 17: Scarborough North Bay

No sample was collected at station GS049 due to the presence of rock. At station GS050, 61 individuals
were recorded across 20 taxa (Table 3.20). The majority of these were polychaetes, of which M.
johnstoni (10 individuals) and N. hombergii (6 individuals) were the most numerous (Figure 3.17;
Appendix 2). At GS051, 24 taxa were recorded consisting of 94 individuals (Table 3.20) and included
21 A. alba, 19 F. fabula and 10 N. nitidosa bivalves. The presence of these bivalves is reflected in the
high contribution of molluscs to the community at GS051 (Figure 3.17; Appendix 2). Ten juvenile
Ophiuridae brittle stars were also found in this sample.

Table 3.20. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 17.

Diversity measure i
Area Transect | Grab ID S N 5 ey . Total blgmass
H (log9) | | (gm?)
SCARBOROUGH GS049 No sample collected
NORTH BAY T17 GS050 20 61 2.64 0.90 480.980
GS051 24 94 2.52 0.79 259.138

Biomass was high at both sites and in both cases was due to the presence of a single E. cordatum
urchin. At GS051, this accounted for 86% of the overall biomass; at GS052, it was 73%.
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Figure 3.17. Sample abundances across Transect 17 samples showing the contribution of the major groups.

3.2.18 Transect 18: Scarborough South Bay

Species richness, abundance and biomass were all relatively high in the two Scarborough South Bay
samples. 102 individuals across 26 taxa were identified in GS053. These included 18 A. alba, 16 F.
fabula, 16 N. nitidosa and 13 S. bombyx. At GS054, 154 individuals across 21 taxa were recorded. The
most numerous taxa were A. alba (75 individuals) and N. nitidosa (34 individuals) (Table 3.21;
Appendix 2). Rock prevented collection of a sample from station GS052.

Table 3.21. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 18.

Diversity measure i
Area Transect | GrabID S N ; ey ; Total b|<_)2mass
H (log9) | | (gm?)
SCARBOROUGH GS052 No sample collected
SOUTH BAY T18 GS053 26 102 2.49 0.82 184.602
GS054 21 154 1.82 0.61 379.882

Molluscs dominated the assemblage at GS054 with 126 individuals recorded. They were also the most
numerous group at GS053 but polychaetes also formed a significant proportion here (Figure 3.18).
Small numbers of crustaceans and echinoderms were present in both samples. Despite the low
numbers, individuals of these groups had a significant impact on biomass. At GS053, two masked crabs
(Corystes cassivelaunus) accounted for 78% of the overall sample biomass; at GS054, two E. cordatum
urchins accounted for 63% of the total (Appendix 2).
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Figure 3.18. Sample abundances across Transect 18 samples showing the contribution of the major groups.

3.2.19 Transect 19: Cayton Bay

Species richness was relatively high across the three stations at Cayton Bay with the number of species
ranging from 19 —31. The sample collected from GS055 was considered to be too small for quantitative
analysis. Despite this, abundance was high with 257 individuals recorded across 31 taxa. Of these, 161
were S. spinulosa polychaetes and 46 were A. alba (Table 3.22; Appendix 2) and this had a negative
impact on both the Shannon Diversity and Evenness values. Abundance was much lower at GS056
where only 56 individuals in 19 taxa were found. The most numerous fauna were A. alba and N.
nitidosa with 15 individuals each. At GS057, 116 individuals were recorded across 22 taxa. Of these,
A. alba (54 individuals) and N. nitidosa (23 individuals) were again the most numerous.

Table 3.22. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 19.

Area Transect | Grab ID S N LAY ¢ AL Total b|<?2mass
H' (log®) s (gm)
GS055 31 257 1.45 0.43 9.236
CAYTON BAY T19 GS056 19 56 2.12 0.77 4.571
GS057 22 116 1.93 0.64 426.722

The large number of S. spinulosa at GS055 resulted in polychaetes being the dominant group at this
station (Figure 3.19). Molluscs also formed a significant proportion here and this group dominated the
communities at GS056 and GS057. Despite the prevalence of bivalves in the samples, biomass was low
in GSO55 and GS056 (Table 3.22). At GS057, the high percentage of bivalves had little impact on the
biomass. Instead, this was due to the presence of four E. cordatum that accounted for 97% of the
overall weight (Appendix 2).
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Figure 3.19. Sample abundances across Transect 19 samples showing the contribution of the major groups.

3.2.20 Transect 20: Filey Bay

All the communities at Filey Bay were relatively impoverished with species richness ranging from 5 to
11 and abundance ranging from 9 to 20. Biomass was also low (Table 3.23) with the higher value at
GS058 being due to the presence of a single M. stultorum bivalve which constituted 95% of the total
biomass. The most abundant species at each site were: GS058 Nephtys cirrosa (6 individuals), GS059
A. alba (5 individuals) and GS60 S. spinulosa (6 individuals) (Appendix 2). The sample collected from
GS060 was deemed to be for qualitative purposes only, however the results recorded are broadly in
line with those from the other two stations.

Table 3.23. Species richness (S), abundance (N), diversity (H’), evenness (J’) and biomass for samples from
Transect 20.

Area Transect | Grab ID S N PV EE e Total blgmass
H' (log®) Jy (gm™)
GS058 11 20 2.15 0.90 63.196
FILEY BAY T20 GS059 5 9 1.30 0.81 0.442
GS060 9 15 1.81 0.87 1.587

The communities at stations GS058 and GS060 showed similar proportions of polychaetes,
crustaceans and molluscs, with polychaetes being the most numerous. Molluscs were the most
abundant group at GS059 and crustaceans were absent. A single nematode represented the minor
taxa at GS059 (Figure 3.20; Appendix 2).
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Figure 3.20. Sample abundances across Transect 20 samples showing the contribution of the major groups.

3.3 Biotope Analysis

Results of the cluster analysis and the modified sediment characteristics upon which the biotope

assessments were based are provided in Appendices 3 and 4. Biotopes were assigned for 34 of the 42
collected samples. No PSA data were provided for five of the samples (GS003, GS011, GS019, GS024
and GS060) due to only small qualitative samples being collected. Low faunal abundance and the

absence of characterising species prevented assignment to full biotope level for three others: GS005,

GS012 and GS059 — these were assigned to a higher classification level.

Table 3.24. Biotopes recorded across the Cell 1 Regional Coastal Monitoring area and the number of samples

assigned to each.

No.
Bi Bi o
iotope iotope description -

$5.553.CMuSa.AalbNuc A{ora a/ba'and Nu€ula nitidosa in circalittoral muddy sand or 18

slightly mixed sediment

Fabulina fabula and Magelona mirabilis with venerid bivalves
55.55a.IMusa.FfabMag and amphipods in infralittoral compacted fine muddy sand 8
SS.SSa.IFiSa.NcirBat Nephtys cirrosa and Bathyporeia spp. in infralittoral sand 4
$5.55a.IMuSa.SsubNhom Spisula subtruncata and Nephtys hombergii in shallow muddy 5

sand
§S.SSa.IMuSa.SsubNhom | As above with Spirobranchus triqueter with barnacles and 1
with SS.SCS.CCS.SpiB bryozoan crusts on unstable circalittoral cobbles and pebbles
SS.SBR.PoR.SspiMx Sabellaria spinulosa on stable circalittoral mixed sediment 1
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Six main biotopes were identified across the region. Full details of these can be found on the Marine
Habitat Classification website (JNCC, 2022) but a summary is provided in Table 3.24.

The circalittoral muddy sand biotope AalbNuc (SS.SSa.CMuSa.AalbNuc) was the most frequently
encountered biotope across the region (Table 3.25). AalbNuc is characterised by the dominance of
Abra alba and Nucula nitidosa over other bivalve species. Eighteen stations were assigned to this,
although five of these (GS018, GS025, GS028, GS047 & GS058) were considered impoverished due to
the low abundances recorded in these samples (Appendix 2).

The closely allied infralittoral muddy sand biotope FfabMag (SS.SSa.IMuSa.FfabMag) was the second
most common biotope, being identified at eight stations. This has a very similar faunal assemblage to
AalbNuc but is characterised by Fabulina fabula being the dominant bivalve species and the
polychaete Magelona, particularly M. mirabilis or M. johnstoni, occurring in high abundances and
having a lower silt content in the sediment.

The infralittoral sand biotope NcirBat (SS.SSa.IFiSa.NcirBat), characterised by the polychaete Nephtys
cirrosa and amphipod genus Bathyporeia, was assigned to four sites. Three sites (GS001, GS010,
GS013) also contained high numbers of the intertidal/shallow sublittoral bivalve Macomangulus
tenuis, characteristic of the intertidal sand sub-biotope LS.LSa.FiSa.Po.Mten, suggesting some
transition between this and the subtidal biotope NcirBat at the sites. The fourth site assigned to
NcirBat, GS016, contained an uncharacteristic number of bivalve species suggesting that the site is
grading from the infralittoral sand biotope NcirBat to a muddier bivalve-dominated muddy sand
biotope such as AalbNuc or FfabMag.

The infralittoral muddy sand biotope SsubNhom (SS.SSa.IMuSa.SsubNhom), characterised by the
bivalve Spisula subtruncata and polychaete Nephtys hombergii, was assigned to two sites (GS023,
GS030). This biotope is closely allied to AalbNuc and FfabMag, being generally found in muddier
sediments than FfabMag and sandier than AalbNuc.

Sample GS026 also was assigned to SsubNhom biotope, but in a mosaic with the circalittoral coarse
biotope SpiB (SS.SCS.CCS.SpiB) due to the amount epifaunal species present, suggesting a mismatch
between the PSA data and the species data.

Sample GS055 was low volume and no PSA sample was collected, so the assemblage was tentatively
assigned to SS.SBR.PoR.SspiMx based on the high number of Sabellaria and Abra alba recorded at the
station. This community was similar to those observed in samples from GS019 and GS024, although
these were not categorised due to the low sample volumes and absence of PSA and depth data. These
samples were all characterised by the presence of epifauna: keel worms (Spirobranchus), barnacles
(Verruca stroemia and Balanus crenatus) and saddle oysters (Anomiidae) (Appendix 2), all of which
tend to be found in coarse/mixed sediments.
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Table 3.25. Biotopes identified in samples from Cell 1 Regional Coastal Monitoring programme with details of the fauna present in the samples that were important in
characterising each biotope.

Area Transect | Grab ID Depth st Fauna present in the sample th.at were |mp.ortant in characterising biotope (in
(m) decreasing order of importance)
GS001 19.6 SS.SSa.lFiSa.NcirBat Nephtys cirrosa, Bathyporeia elegans
DRURIDGE Spiophanes bombyx, Fabulina fabula, Nephtys spp. Nucula nitidosa, Magelona
Tl 2 11. .SSa.IM .FfabM
BAY G500 8 55.55a.IMusa.FfabMag filiformis, Chamelea striatula, Abra prismatica
GS003 3.1 No biotope assigned
GS004 4.6 SS.SSa.CMuSa.AalbNuc Abra alba, N. nitidosa
NEWB?_\I;;GIN T2 GS005 7.2 SS.SMu.lSaMu*
GS006 14.9 SS.SSa.IMuSa.FfabMag S. bombyx, F. fabula, Nephtys spp., C. striatula
GS007 No sample
LYNEMOUTH T3 GS008 12.8 $S.SSa.IMuSa.FfabMag S. bombyx, F. fabula, Magelona spp., C. striatula
GS009 17.0 SS.SSa.IMuSa.FfabMag S. bombyx, F. fabula, Magelona spp., C. striatula
GS010 5.1 SS.SSa.lFiSa.NcirBat Nephtys cirrosa, Bathyporeia spp.
BLYTH SOUTH . -
BEACH T4 GS011 10.1 No biotope assigned
GS012 16.7 SS.SCS.CCS*
GS013 5.0 SS.SSa.lFiSa.NcirBat Nephtys cirrosa, B. elegans, Bathyporeia spp.
TYNEMOUTH
LONGSANDS T5 GS014 No sample
GS015 No sample
GS016 6.2 SS.SSa.lFiSa.NcirBat Nephtys cirrosa, Bathyporeia spp.
HERD SANDS T6 GS017 10.9 SS.SSa.CMuSa.AalbNuc A. alba, N. nitidosa, S. bombyx, F. fabula
SS.SSa.CMuSa.AalbNuc
1 18.2 . ;
GS018 8 T .- A. alba, Nephtys spp
GS019 No biotope assigned
SOUTH BENTS T7 GS020 No sample
GS021 No sample

* JNCC Marine Habitat Classification Level 4 only

Page 30



Cell 1 Regional Coastal Monitoring Programme: Macrobenthic Analysis 2025
Report to North Yorkshire Council

Table 3.25 (continued). Biotopes identified in samples from Cell 1 Regional Coastal Monitoring programme with details of the fauna present in the samples that were
important in characterising each biotope.

Area Transect | Grab ID Depth et Fauna present in the sample th.at were |mp.ortant in characterising biotope (in
(m) decreasing order of importance)

GS022 No sample

SALTERFEN ; "

ROCKS T8 GS023 13.2 SS.SSa.IMuSa.SsubNhom Spisula subtruncata, Nephtys hombergii, S. bombyx, A. alba
GS024 No biotope assigned
GS025 62 | >>SSa-CMusaAalbNuc A. alba, N. hombergii
(Impoverished)
BLAST BEACH = GS026 14.6 SS.SSa.IMuSa.SsubNhom S. subtruncata, N. hombergii, F. fabula, S. bombyx, A. alba
GS027 No sample
GS028 51 | SSS5a.LMusa.AalbNuc A. alba, N. hombergii
HARTLEPOOL (Impoverlshed)
NORTH SANDS U GS029 11.6 SS.SSa.CMuSa.AalbNuc A. alba, N. nitidosa, S. bombyzx, F. fabula

GS030 18.4 SS.SSa.IMuSa.SsubNhom S. subtruncata, N. hombergii, S. bombyx, C. striatula
GS031 6.7 SS.SSa.CMuSa.AalbNuc A. alba, S. bombyx, N. hombergii, F. fabula

SALTBURN ", -

SANDS T11 GS032 18.8 SS.SSa.CMuSa.AalbNuc A. alba, N. nitidosa, S. bombyx, N. hombergii
GS033 No sample
GS034 No sample
SKINNINGROVE T12 GS035 10.1 SS.SSa.CMuSa.AalbNuc A. alba, N. nitidosa, S. bombyx, F. fabula

GS036 No sample
GS037 No sample

RUNSWICK -

BAY T13 GS038 10.7 §S.SSa.CMuSa.AalbNuc A. alba, S. bombyx, N. hombergii, F. fabula

GS039 No sample
GS040 No sample

SANDSEND T14 GS041 9.6 SS.SSa.IMuSa.FfabMag S. bombyx, F. fabula, Nephtys spp. Magelona spp., A.alba
GS042 16.5 SS.SSa.IMuSa.FfabMag F. fabula, Nephtys spp. Magelona spp., C. striatula, A.prismatica
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Table 3.25 (continued). Biotopes identified in samples from Cell 1 Regional Coastal Monitoring programme with details of the fauna present in the samples that were
important in characterising each biotope.

Area Transect | Grab ID Depth Elote Fauna present in the sample that were imp.ortant in characterising biotope (in
(m) decreasing order of importance)
GS043 No sample
WHITBY T15 GS044 No sample
GS045 11.1 SS.SSa.lIMuSa.FfabMag S. bombysx, F. fabula, Nephtys spp. Magelona spp., A.alba
GS046 No sample
ROBI%ZS oD’ T16 GS047 6 (Slilspsj\‘/(e:?i/lsllflseij.f gllie A. alba, N. hombergii, Nephtys spp.
GS048 18 SS.SSa.IMuSa.FfabMag F. fabula, Nephtys spp. Magelona spp., A.alba, C. striatula
GS049 No sample
SCSEE?:SI)X\?H T17 GS050 12.2 SS.SSa.CMuSa.AalbNuc A. alba, S. bombyx, Nephtys spp., F. fabula
GS051 18.5 SS.SSa.CMuSa.AalbNuc A. alba, N. nitidosa, S. bombyx, Nephtys spp., F. fabula
GS052 No sample
SC?(;{SS:(;[AJ&H T18 GS053 15.4 SS.SSa.CMuSa.AalbNuc A. alba, N. nitidosa, S. bombyx, N. hombergii, F. fabula
GS054 18.9 SS.SSa.CMuSa.AalbNuc A. alba, N. nitidosa, S. bombyx, Nephtys spp., F. fabula
GSO55 13.8 55.5BR.POR SspiMx (?) f:nb;ilclgzzsspinulosa, A. alba, Pholoe inornata, Harmothoe impar, Pisidia
CAYTON BAY T19 GS056 15 SS.SSa.CMuSa.AalbNuc A. alba, N. nitidosa, S. bombyx, Nephtys spp., F. fabula
GS057 18.4 SS.SSa.CMuSa.AalbNuc A. alba, N. nitidosa, S. bombyx, N. hombergii, F. fabula
GS058 4.6 Z;SpS;ngL;Se:;Aaleuc A. alba, S. bombyx, Nephtys spp.
FILEY BAY (2t GS059 81 | 55.5CS.ICS*
GS060 18.2 No biotope assigned

* JNCC Marine Habitat Classification Level 4 only
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4 Discussion

Faunal numbers across the Cell 1 region were generally low and there was a great variation in the
number of species, abundance and diversity between samples. Biomass measurements were also
highly variable across the region ranging from 0.4422 gm™ at GS059 (Filey Bay) to 480.98 gm at GS050
(Scarborough North Bay). Biomass is greatly affected by the type and size of organisms encountered.
The highest biomass measurements in Cell 1 reflected the presence of one or several heart urchins
Echinocardium cordatum, which were more frequently encountered in the southern transects,
between Robin Hood’s Bay and Cayton Bay. The low abundances recorded meant that these animals
had a disproportionate impact on the biomass.

The presence of rock preventing collection of sediment at some stations meant that many of the
transects were only represented by a single sample. As such, comparisons between areas were not
possible. Nevertheless, there did appear to be a general trend for species richness, abundance and
diversity to increase from north to south, with all three measures being higher than the regional
averages in a greater proportion of samples from the southern transects (T11 — T20) compared to the
northern ones (T1 — T10). Whilst this might reflect differences in physical factors, such as a
temperature gradient, some caution is required as this may be an artefact of sample collection. Many
of the samples collected from the more northerly stations (GS001 — GS019) were below the
recommended minimum pre-sieve volume of 5 litres (Mackie et al., 2007), so that the assemblages
identified at these stations may not have been truly representative of the area. A more comprehensive
survey involving replicate samples per station and a larger, heavier grab, e.g. 0.1 m?, providing greater
penetration would assist in evaluating this as a source of variation.

The coastal sediment between Druridge Bay and Filey Bay is composed predominantly of muddy sand,
interspersed with patches of clean sand, gravel and cobbles. Muddy sands represent low energy
environments which favour deposit and suspension feeders (Tillin, Budd et al. 2023) and this is
reflected in the biotopes encountered, particularly  SS.SSa.CMuSa.AalbNuc and
SS.SSa.IMuSa.FfabMag. These were characterised by the presence of the bivalves Abra alba, Fabulina
fabula and Nucula nitidosa, the polychaetes Spiophanes bombyx, Magelona johnstoni and the
carnivorous predator Nephtys hombergii. The findings align with core records held by JNCC, upon
which these biotopes were originally based (JNCC, 2022). In contrast, the biotope
SS.SSa.IMuSa.SsubNhom is less well-defined, falling between SS.SSa.CMuSa.AalbNuc and
$S.SSa.IMuSa.FfabMag and may represent a temporal variant or sub-biotope of one of these (JNCC,
2022).

Clean sands were more evident in the northern part of the region, between Druridge Bay and Herd
Sands and the biotope SS.SSa.IFiSa.NcirBat was recorded at four stations here, indicated by the
presence of Nephtys cirrosa, mobile crustaceans including Bathyporeia and Pontecrates spp. and the
absence of characterising bivalves. The low percentage of mud in these sediments reflects a higher
level of disturbance, possibly due to increased wave action or the influence of tidal streams from the
nearby rivers, the Blyth and the Tyne. This might explain the presence of the intertidal bivalve
Macomangulus tenuis, which was found in three of the samples, as these may have been washed in
(Tillin et al., 2024). Less stable sediments support a lower infaunal diversity (Tillin, Garrard et al. 2023)
and this was observed at GS001, GS010 and GS013 where the number of species was less than ten.
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The presence of Abra alba and Fabulina fabula at GS016 (albeit in very low numbers) suggests a
stabilisation of the sediment and diversity was higher here.

Coarse or mixed sediments were found sporadically across the region. Four stations (GS003, GS005,
GS012 and GS059) were identified based on PSA analysis or were noted as such in the survey log.
However, the sample volumes collected at these sites were mostly small and the recorded abundances
were low preventing assignment of biotopes. Areas of sediment mixed with gravel and cobbles
provide habitat for epifaunal organisms. A further four stations (GS019, GS024, GS026 and GS055)
exhibited taxa associated with such sediments including: the Ross worm Sabellaria spinulosa, keel
worms (Spirobranchus spp.), long-clawed porcelain crabs (Pisidia longicornis), barnacles, saddle
oysters (Anomiidae) and the wrinkled rock borer (Hiatella arctica). The highest species richness for
the region was observed in three of these sites and this is most likely due to the increased complexity
of the substrate in these areas. Two of these samples, GS024 and GS055, were considered qualitative
only due to the small amounts of sediment collected. Future investigations of such areas would benefit
from using a heavier grab, such as a 0.1 m? Hamon grab, which would provide better penetration of
any coarse material.
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Appendix 1 — Cell 1 sampling stations
Druridge Bay to Blast Beach

Transect

Name

1

DRURIDGE BAY

NEWBIGGIN BAY

LYNEMOUTH

BLYTH SOUTH BEACH

TYNEMOUTH LONGSANDS

HERD SANDS

SOUTH BENTS

SALTERFEN ROCKS

V|| NOOLn|_WIN

BLAST BEACH

County Durham

Plate 2. Location of sampling stations GS001 - GS026 (yellow circles) for Transects 1 - 9.
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Hartlepool North Sands to Robin Hood’s Bay

Gsoayﬁ
GS031,

Redcar and Cleveland

A 0 25 S5km
P —

Transect | Name

10 HARTLEPOOL NORTH SANDS

11 SALTBURN SANDS

12 SKINNINGROVE

13 RUNSWICK BAY

14 SANDSEND

15 WHITBY

16 ROBIN HOOD’S BAY

North Yorkshire GS047 GS048

Plate 3. Location of sampling stations GS028 - GS048 (yellow circles) for Transects 10 - 16.

Page 38



Cell 1 Regional Coastal Monitoring Programme: Macrobenthic Analysis 2025
Report to North Yorkshire Council

Scarborough North Bay to Filey Bay

Transect | Name
17 SCARBOROUGH NORTH BAY
18 SCARBOROUGH SOUTH BAY
19 CAYTON BAY
20 FILEY BAY

North Yorkshire

GS060

GS058 GS059

A 0 25 5 km

East Riding of Yorkshire

Plate 4. Location of sampling stations GS050 - GS060 (yellow circles) for Transects 17 - 20.
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Appendix 2 — Species data

¥
Cell 1 macrobenthic
data 2025.xIsx
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Appendix 3 — Cluster analysis for biotope assessment
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Similarity of samples across the Cell 1 region. Red dashed lines indicate the separation of the clusters.
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Appendix 4 — Sediment characteristics based on modified Folk triangle

Area Transect | Grab ID PSA data (from Geolabs) Original Folk triangle classification Modified F?Ik triangle classification
% Gravel | % Sand | % Mud for biotope assessment

GS001 0.0 98.0 2.0 Sand Sand and muddy sand

DRURIDGE BAY T1 GS002 1.0 95.0 4.0 Sand/ slightly gravelly sand Sand and muddy sand
GS003

GS004 0.0 90.0 10.0 Muddy sand/ Sand Sand and muddy sand

NEWBIGGIN BAY T2 GS005 10.0 57.1 32.9 Gravelly muddy sand Mixed sediment

GS006 0.0 93.0 7.0 Sand Sand and muddy sand
GS007

LYNEMOUTH T3 GS008 0.0 96.0 4.0 Sand Sand and muddy sand

GS009 0.0 95.0 5.0 Sand Sand and muddy sand

ST ST GS010 0.0 98.0 2.0 Sand Sand and muddy sand
BEACH T4 GSO011

GS012 44.0 55.0 1.0 Sandy gravel Coarse sediment

TYNEMOUTH GS013 0.0 98.0 2.0 Sand Sand and muddy sand
LONGSANDS ™ 65014
GS015

GS016 0.0 98.0 2.0 Sand Sand and muddy sand

HERD SANDS T6 GS017 3.0 89.0 8.0 Slightly gravelly sand Sand and muddy sand

GS018 0.0 97.0 3.0 Sand Sand and muddy sand
GS019
SOUTH BENTS T7 GS020
GS021
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PSA data (from Geolabs)

Modified Folk triangle classification

Area Transect | Grab ID Original Folk triangle classification .
% Gravel | % Sand | % Mud for biotope assessment

GS022

SAFEI)ECF:(FSEN 78 | GS023 0.0 940 | 6.0 Sand Sand and muddy sand
GS024

GS025 0.0 95.0 5.0 Sand Sand and muddy sand

BLAST BEACH T9 GS026 0.0 93.0 7.0 Sand Sand and muddy sand
GS027

GS028 0.0 98.0 2.0 Sand Sand and muddy sand

HARTLEPOOL
NORTH SANDS T10 GS029 0.0 89.0 11.0 Muddy sand Sand and muddy sand
GS030 0.0 85.0 15.0 Muddy sand Sand and muddy sand
GS031 50 93.0 20 Slightly gravelly sand/ gravelly sand SERCENe n!;?:qi;:nd/ Coarse

SALTBURN SANDS |  T11 |~ =c o 00 96.0 40 e Sand and muddy sand
GS033
GS034

SKINNINGROVE T12 GS035 0.0 95.0 5.0 Sand Sand and muddy sand
GS036
GS037

RUNSWICK BAY T13 GS038 0.0 96.0 4.0 Sand Sand and muddy sand
GS039
GS040

SANDSEND T14 GS041 0.0 97.0 3.0 Sand Sand and muddy sand

GS042 0.0 99.0 1.0 Sand Sand and muddy sand
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PSA data (from Geolabs)

Modified Folk triangle classification

Area Transect | Grab ID Original Folk triangle classification .
% Gravel | % Sand | % Mud for biotope assessment
GS043
WHITBY T15 GS044
GS045 1.0 97.0 2.0 Sand/ slightly gravelly sand Sand and muddy sand
. GS046
ROB”\:S:YOOD S T16 GS047 0.0 97.0 3.0 Sand Sand and muddy sand
GS048 0.0 85.0 15.0 Muddy sand Sand and muddy sand
GS049
SCSEﬁ?ng\EH T17 GS050 0.0 97.0 3.0 Sand Sand and muddy sand
GS051 3.0 91.0 6.0 Slightly gravelly sand Sand and muddy sand
GS052
SC?QRS?:(;X\?H T18 GS053 0.0 92.0 8.0 Sand Sand and muddy sand
GS054 0.0 85.0 15.0 Muddy sand Sand and muddy sand
GS055
CAYTON BAY T19 GS056 0.0 90.0 10.0 Sand Sand and muddy sand
GS057 0.0 86.0 14.0 Muddy sand Sand and muddy sand
GS058 2.0 94.0 4.0 Slightly gravelly sand Sand and muddy sand
FILEY BAY T20 GS059 55.0 44.0 1.0 Sandy gravel Coarse sediment
GS060
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