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This report details the main findings of a Rapid Marine Overview of the northern end of
Runswick Bain the region of proposed coastal defence developments needed to protect
the village. In addition to the intertidal surveys, literature searches for additional
information, examination of mammal records and an evaluation of any proposed works on
fisheries activity was undertaken. A breeding bird survey undertaken did not find any birds
breeding in the vicinity of the proposed development site and further surveys will be done
during late autumn to determine site use by oweintering shore birds. Ovettaho species

of commercial concern or conservation value were found in the vicinity of the proposed
development areas, but some adjacent areas supported low densities of commercially
important species.The report contains a full intertidal species list the areathat mayadd

to the information required for the designation of the proposed MT&e shore contains a
biotope not common on the Yorkshire coast and recommendations are made for the
ecological enhancement of any future coastal defence workadmtain diversity in

impacted areas.
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Scarborough Borough Counodmmissioned Dr Susan Hull fr@@entre for Environmental
and Marine Sciencd€EMS), University of Hull, to undertake a rapid marine ecology
overview of the area around theroposed Runswick Bay coastal protection scheme Dr
Magnus Johnson to review the fisheries activity in the amethe time of production of the
report, various options were still available with respect to the nature and extent of the
proposed coastgbrotection works, therefore the survey encompasseat only the area in
front of the village but also beyond the existing coastal defenths.report describes the
methodologies employediow the data wasrecorded and the subsequent presentation of
the findings and analysis. A description of each site is provided with detailed relocation
details and site photographs. Descriptions of the abundance and distribution of the
organisms are providealong with a detailed literature search, which was undestaln

order to provide baseline data/additional information to that obtained by the walkover
survey. Analysis of data within and between sites is reported and the findings discussed
and recommendations made for the ecological enhancement of the new wonk&intain
biodiversity In addition, a record was also made of any breeding birds in the vicinity of the
proposed works and further surveys will be done in winter to determine the site use by
over-wintering shorebirds.
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3.1 Literature search

Aweb-based andibrary-based literature searctvas undertakerfor published materiabn
the biology of thearea, in addition taeviewingbroader literaturefor information on

studies done on local shorelines. This prodiddditional information andhe broader
contextfrom data not available from a single walkover of the intertidalsagend donger
term viewpoint examining the seasonaspects of the abundance of the fauna and flora in
the area.



3.2 Marine Mammals
Themarine mammal database held bge&SWatch Foundatio(Seawatch 2014was

examinedand information requested fromthé 2 O §
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observed using theay andto the north ofLingrow Endluring recent years.

3.3 Field-based Site Walkover Surveys

3.3.1 Site choice and description

Thefive sites were selected for the study based upon the need to sualléire proposed
areas where the various proposed coastal defence developsnmaybe locatedCH2MHill
2014) This incorporated a survey of the asshighlightedn Table 3.1 with the locations
shownin Figure 3L. Site elocation informationwas collected, includingeneral

descriptions of each sit@ndlocation photographsad OS grid references were recordeid

the start positions of each transeftbm a handheld GP$Table 3.1Care was taken to

avoid any areas of freshwater input from drainage pipes in the seawall which may affect the

distribution and abundance of orgams. Fieldwork was carried oover two daysiuring

the spring tide (low water at1.23m and 1.18nabove chart datum) on thag" and 29" July

with further visits in AugustAll sites were easily accessible during the low.tid

Table3.1: Ordnance Suey grid references and notes on vertical transects conducted during current
survey (position of transects located on map in Figuteand site photographs and relocation notes

in Appendix 1).

Site | Name OS Grid Notes
Coordinategop of
shore
A Granite bailders armour | NZ81050 15953 Granite sea defence with sandy beach
to low water and small platform in mid/low shore.
B Main sandy beach NZ81011 16038 Sandy kachtop low waterin front of
main access slipway/ Lifeboat house.
C Stepped old Seawall/ | NZ81037 16096 Seawalfronted by boulders and sandy
groyne transect shore withroc platform at low water.
D Concrete curved seawall NZ81103 16156 Seawall fronted by rocky outcrops withi
near Upgarth Hill sand and rocks at low water
E Lingrow end transect NZz81125 16236 Eroding mudstone cliffs, rocky platform
with largetidal pool
F Caldron cliff transect NZz81035 16609 Rocky platform with boulders in
upper/low shore




Figure3.1. Runswick Baghowing thdocationof the maintransects.
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3.3.2 Field-based Site Walkover Survey Methodology

The shore surveys were conducted using the guidelines fsiturintertidal survey
monitoring as specified in the ACE survey method (Hiscock, 2001) in the JINCC Marine
Monitoring Handbookvas based upon the guide#s for insitu intertidal biotopes The aim
of which was to provide a broad overall picture of the terrestrial near shore and intertidal



ecological elements in the vicinitgf the sites that may be developed as part of the new
coastal defences in ordeo highlight any key featurediotopesor sensitive species.

The field surveys were carried out by Sue Hull, who has considerable experience of
rocky/sandy shore survey work for both research and consultancy and has a familiarity with
the area where the surveys were undertakeand Alice Hall a postgraduate student working

on the biological colonization of coastal defences each of the survey sites, the following
were undertaken:

1 Coastal terrestrial ecology evaluation
The terrestriakenvironment in thevicinity of the seawall was examined to determine the
presence/absence of any key coastal ecological elements e.g. sand dune systems, salt
tolerant plants.

1 Shore sampling
Where appropriate, the seawall/rock armour biota was examined @matographs were
taken in order to determine if there were any species of note, BAP species or those of
specific interest.At each of the sites, notes were mamteorder to relocatehe exact site
area and a handheld GPS was used to obtain grid referesic A each sitea compass
bearing was used to establish a vertittahsect down the beach from thdiff/ seawall to
the low water mark. Sampling took place down the shapproximatelyevery 25m from
the top of the shore to the low tide maknd at e@h sampling station along these transects
a photograph of the area was takerthe Runswick Bay area has both rocky shores and
beach habitats thereforéwo different sampling techniques had to be employed in order to
determine the abundance of organisrasd these are highlighted below.

Rocky shore areawere sampled using the intertidal ACE methodology (Hiscock, 2001) as
specified in Daviest al.,(2001), where a 50cfquadrat was randomly placed on the

bedrock and the percentage cover/density of maenafa(i.e. organisms retained by a 1mm
sieve)within the quadrat was estimated. A representative photograph of the biotope was
also taken for future reference. The results were then converted into the SACFOR scale
devised by the Joint Nature Conservanoyi@il (JNCC) (Hiscock, 2001) and are reported as
such in the results sectiorOnce transects had been completed the shore area was walked
over in order to list any additional species present in the afEable3.2 outlines the density
and abundance afocky shoreorganismsestimated in the fieldand their corresponding
SACFOR abundanger square metre

Sandy shore areawere first visually examined in order to determine if there was any
evidence of macrofaunal present within the sediments over aZéma. A photograph was
taken of the area and additional notes were made on the firmness, sorting and presence or
ripple marks as well as an approximation of grain size. The infauganisms within the
sediment)within the sediment was then sampled Higging over a 1Aarea of sediment

and sieving this through a 1mm sieve in order to determine an approximate abundance of
macrofaunawithin the sediments (Hiscock, 2001). Again, the SACFOR scale was used to
report the abundance of organisms as specifiedable3.2. The extent of each of the main
sandy shore biotopes was estimatatibng the shore to beyond the armoured slipway to the
south of the town. Table 3.2 outlines the density and abundancenaicrofauna estimated



in the field within the sedimenénd their corresponding SACFOR abundgreresquare
metre.

On completion of the sediment sampling, the area betweendifferent transects was
walkedover to determine if there was any evidence of additional species in the area.

Table3.2. TheSACFORbundance scalwith the corresponding percentage cover / density péroin
organisms as recommended fase inmarine monitoring (JNCC MNCR guidelines). Where S =
superabundant, A = abundant, C = common, F = Frequent, O = occasional and R = Rare.

% coveof speciegper n? | Corresponding| Density ofmacrofaunan | Corresponding SACF(
onrockyshore SACFOR scal§ sediment /or individual scale relating to
relating to % rocky shore organisms density
cover per mé
40-79% S 10009999 nt S
20-39% A 100999 nt A
10-19% C 10-99 n? C
5-9% F 1-9 n¥ F
1-5% O 1-9 10n? O
<1% R 1-9 100nt R

Common names and scientific names of organisms follow Guiry & Guiry (2014) and Bunker
et al., (2010) for algal identification, and WoRMS Editorial Board (2014) for the fauna.

Inthe interest of brevity, the report presents data representative of the main biotopesi/tidal
zones rather than each quadrat/core sampled and the extent of these areas is illustrated in
the text. The shore areas sampled are assigned a biotope classifidzsed on the INCC
Marine classification (Connor et al., 2004).

3.4 Fish and Fisheries

Dr Magnus JohnsQi{CEMS, University of Hathhsulted with theNorth Eastern Inshore
Fisheries and Conservation Authoritydetermine if there are any commercial or
recreational fishing activities within the area under investigation.

3.5 Bird surveys

A survey of the existing seawall areas and the cliffs was undertaken to determine if there
were any birds breeding in the proposed development areas. The methodaesethat of

the BTO (British Trust for Ornithology) Breeding Bird Surveys (BTO 2014) and these took
place in the early morning before commencing the shore survieyaddition, any shorebird
or seabird species using the shore or the bay were noted. €ustihorebird surveys will be
undertaken during the winter to ascertain shorebird use of the area.
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4.1 Literature Survey

The literature review indicated that very littecademigublished work existen Runswick
Baywithin the literature, wih some work being done on kelp holdfast fauna (Mqdr@72
and the colaisation of the area bthe New Zealand barnacElminius modestu&Crisp,
1958 .

More recently,68 km2of the sublittoral area (below low water mark) of the
Runswick Bay area wastforward as a potential inshorglarine Conservation Zone (rMCZ)
(NG11, 2013)The main reasons for inclusianthin the scheme was the diversity of
different marine habitats within a small area, as seven out of the twelve designated seafloor
habitats ocar within this region (Table 1.1)This area has the second largest area of high
energy infralittoral rock proposed within the N&ain scheme, and both the Moderate
energy infralittoral rock and High energy circalittoral rock habitats were only includede
other site in the Net Gain proposalNdt Gain 201l However, the proposed area does not
includethe littoral bedrock likely to be impacted by any coastal development scheme.

Table4.1 Information regarding the specific habitats at Runswick Baygdated in the proposed
rMCZ DEFRA2013)

Habitat classification Area (kn¥)
High energy infralittoralock 11
Moderate energy infralittoral rock 9
High energy circalittoral rock 0.1
Moderate energy circalittoral rock 20
Subtidal coarse sediment 13
Subtidal sand 7
Subtidal mixed sediment 8

In addition, the Ocean Quahogrtica islandicgis a sublittorabivalvespecies with found
within the proposed rMCZ aredlét Gain 201 This slow growing species has been
highlighted as &pecies of Comsvation Importance (SCI) and is included on the list of
Threatened and/or Declining Species and Habitats (Regi@réater North Sea) by OSPAR
(The Convention for the Protection of the Marine Environment of the NGkt Atlantic).
DEFRA hagreviousy put the proposed Runswick Bay MCZ designation on hold due to the
lack of evidence available to support the designation, however in March 2014, it was
announced that official consultations for the designation of the MCZ would start in 2015
with RunswickBay being considered during the second tranche of designations. Additional
information was obtained by the North Yohise Moors National Parkn the form of a
Seasearch survey of the area, which examinedtiogyshore and sublittoral areas to the
north and south of the villagéMarine Conservatiosociety 2012. The intertidal survey of
the western shore listed 4&xawhereas more than 90 were listed for the eastern end of
the bayshowinga loweroverall diversity of the area adjacent to the seawislarine
ConservatiorSociety2012). The inclusion of intertidal areas was thought to be important
as these would add weight to any future MCZ designafidm intertidal biotopes were also
classified during this survey providing additional useful infdaroma The survey also

provided valuable information on the sublittoral communities within the MCZ area, adding
information for further consideration of the designation of the site.
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The beach profile is surveyed evermbnthsas part of the ongoing monitoringf Cell 1 by

the North East CoaatObservatory. The most recent report produced for Scarborough
Borough Council highlighted the dynamics of the beach, but commented that over longer
timescales, up to 1m of sediment erosion has occurred in the north dbalyeronting the
village (NE CoaatObservatory, 2014)A study by James (1997) examined the sandy shore
infauna of North Bay and South Bay, Scarborough but little work has been undertaken on
the soft sediment fauna of thbeaches of the Yorkshire coasspecially in the Runswick
area where more fingrained sediments form the major element of the mid to low shore.
The invertebrate community at Scarborough reflected the more typical dynamic nature of
shores in the regionwith only 14 species being foutiskoughout the year at &pa site
(James, 1997) however no information exists on the infaunal composition of the sediments
at Runswick Bay.

4.2 Marine Mammals

Few records of cetaceans were made in the vicinity of Runswick Bay but regsitere
sightings of PorpoiseRhocoena phocoef@ccurred further nortifrom StaithegSeasearch,
2014) Whale watching trips run from Why were the greatest source of records in the
general area, most of which come from offshore whale watching timgtudingrecords of
Minke Whale(Balaenoptera acutorostrajeand Bottlenose DolphinT{rsiops truncatys
Examination of Istorical records also revealed no regular records of cetaceans or seals in
the Runswick Bay area where the proposed developments would occur



4.3 Field-based Site Walkover Surveys

4.3.1 Site A transect results

1 Coastal terrestrial ecology evaluation
There were no sand dunes or salt tolergfantsat this sitedue tothe presence oé slipway
and rock armour on théandward side of the seawalHowever rare patches of lichewere
observed on the granite abowbe splash zone includirthe orange licherCaloplaca marina
andvery smdl rare patches of the greljichenLeconora atrgdsee Figure 4A)

Figure 4.1. Granite bouldeas Site A showig lichen colonisation and distribution of organisms.

FoBy

A. Existing granite boulders showing B. View along the granite boulders
patches of orange lichens above showing the differential colonization.
splash zone.

1 Granitearmourand rock platfornrcommunity evaluation
Figure 41Bshows the typicahorizontal distributionpatterns of the biota along the extent

of the granitearmourat SiteA, with sone boulders heavily colonized with biota whereas
others remain only sparsetplonised

Figure 42 Typical vertical zonation of the commiigs on the granite boulders.

——r A s | on
Splash zone with occasional patches of Blidingia |_ Jﬁl < d
minima and filamentous green algae 2

Upper shore community around the high tide [
mark with frequent Ulothrix sp., occasional Fucus || %
spiralis and Porphyra sp.

Typical upper middle shore community showing
large individuals of brown algae (occasional
Ascophyllum nodosum and frequent Fucus
vesiculosus) with frequent patches of barnacles | —
(Semibalanus balanoides) and limpets (Patella
vulgata).
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Whilst there was notable variation in abundance of organism along the horizontaitestt
the granite boulders, organism distribution varied witerticalheight of the rocks creating a
typical zonation pattern akin to that found on the natural bedrock (Figure 4.2).

Table4.1. Overall abundange? (SACFOR scald)avganisms on the grte boulders and the rock
platform at Site AJNCC biotope code = LR.LLR.F. (Low energy littoral rock with fucoids).

Common name Scientific name Granite Rocky platform

(where applicable) Boulders
FLORA

Laver Porphyra sp. RF R in mid/low
Blidingia minima FA -

Spiral wrack Fucus spiralis RO -
Ulothrix sp. O-F in upper -

Bladderwrack Fucus vesiculosus RF -

Egg wrack Ascophyllum nodosum RF

Wrack Siphon Weed Polysiphonia lanosa R -

Irish Moss Mastocarpus stellatus R R in mid/low
Rhodehorton purpureum RF -
Ulva linza F S on upper

Hairy Sand Weed Cladostephus spongiosus - R in mid/low

Serrated Wrack Fucus serratus - S in mid/low

Sea Lettuce Ulva lactuca - C in upper pools, else

Gut Weed Ulva intestinalis -- C in upper pools,lse R
Chondrus crispus - R in mid/low
Cladophora rupestris - R in mid/low
Ceramium rubrum - O in mid/low

Common Shore Paint Weeq Phymatolithon lenormandii - O in mid/low
Membranoptera alata - R in low
FAUNA

Rough periwinkle Littorina saxatik R -
Littorina arcana R -

Common Limpet Patella vulgata RF R
Melarhaphe neritoides R -

Common acorn barnacle Semibalanus balanoides RF R in mid/low

Beadlet anemone Actinia equina - R

Green Shore Crab Carcinus maenas - R in mid/low

Brown Shrimp Crangon - R in lower pools

Shanny Lipophrys pholis - R in pools
Alcyonidium hirsuitum - O onF. serratus
Membranipora membranaceg - R onF. serratus

The communities on the granite boulders were very siniilderms of species composition
to those established on the natural sandstone boulders at Site Bfull list of taxa is
provided in Table 4.Which includes the species highlighted in Figu &ome species
were only present on the sides of boulders not exposed to direct sunlight (e.qg.
Rhoachorton purpureumand others such as the Common Limp@&atélla vulgata and
the large brown algae (e.g. tHaucusspecies and\scophyllumpall occurred below the
average high water mark. Barnacl&zibalanus balanoidgalso occurred on the lower
boulders, usually where algae was absent or in very limited abundance.

11



The upper edge of the platform was dominated by green algae (mainly the superabundant
Ulva linza, whilst Serrated Wracl(cus serratysvas superabundant in the middle area to
lower edge (Table 4.1). The mudstone rock platform in the-towd shore at Site A

contained many small, shallow pools (Figure 4.3). These pools contained sands/gravels and
the rocky platform had a relatively species poor fauna/flora that was covered in adayer

fine silt.

Figure 43. Photographs of the rock platfa (43A) in the mid/low shore at Siteshowing detail of
the upper (43B) and lower (8C) communities present.

A. View from lower edge &

1 Beach sedimergampling

The shore transect sampled Site A comprised lméachwith three distinct sediment
zoneswith arocky outcropin the lower shore are@-igure 4). These zones extended for
220m along the beach from the end of the granite rock armour.

Figure 44. View of the beach at low water taken from the edge of trenge rock armour at Site A
showing the different sediment zones.

=== Low shore sediment zone 70m-100m [=== —_—
—-*—.ﬁaﬁg,‘y R e S———

'Mid-shore sediment zbné 40— 70m
' down shore with deposition of algae |

Upper sediment zone to 40m down
shore from boulders, with ripple marks
beyond dashed line.

Up to 40m down the shore from the granite boulders, sediments comprised of dry, firm,
well-sorted fine/medium grained sand with no evidence of macrofauna on the sediment
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surface(Figured.4; Figure 6A). However, these sediments contained some patchily
distributed infauna, predominantly the common polychaete wdBeolelepis squamataith
occasional isopod&urydice pulchréTable 4.2). The sediment also contained coarser
material atdepth with a layer of gravels/pebblesI®cm below the beach surface. There
was evidence of some scouring on the boulders indicating a dynamic sedimentary
environment and there were ripple marks on the surface of the sar@®tf down shore
from the bouldes.

Table 4.2. Abundance (SCAFOR scale) of sandy shore infauna retained Bysie\denan Site A
JNCC biotope code = LS.LMx (Littoral Mixed Sediments)

Common name | Scientific name Upper Middle Low
Eurydice pulchra (0] - -
Scolelepis squamata C F F
Eteone longa (0] (0] R
Heteromastus filiformis - F C
Malacoceros fulginosus - C C

Black lug Arenicola defoidens - (0] (@]

Lugworm Arenicola marina - F

Thee was a marked transition in sediment type at approximately 40m down the shore from
the granite bailders(Figure 44) from the wellsorted medium/fine sandsef the upperto a
very fine sand/silt consistenay this middle zonevith deposition ofalgal material on the
surface. Again a change in sediment compositievith depth with coarser
grit/gravelgpebbles at a depth of 80cmbelow the surfaceNo ripple marksoccurredon

the sedimentsurface.There waslearevidence of macrofauriactivityon the surfaceof the
sediment, with an average of 13 (standard deviation = 2.5) worm casts {{&igare 45B).
However, the infauna was far more abundant within the sediments. The common
polychaete wormMalacoceros fulginosusas the most abundant organism alongside some
of the taxa found previously, with occasiofakenicola defoidenand frequent

Heteromasus filiformis(Table 4.2).

Figured.5. Photographs of sediment structure at various heights along the Site A transect with a
50cnt quadrat placed on the substrate to show scale

Bt O 3 2 > <. e D g

B. Middle shore sediment C. Low Shore sediment

A. Upper shore sediments

At 60-70m down the shore, there was a notable change in beach sedsn® heavily
water-logged silts/clays/fine sands which continued until the low water mark (Fig6() 4.
There was lear evidence of macrofaunal activity with an averag8®{standard deviation
= 8.9 worm casts per A(Figure 45C) A total of 6 spcies were found in this zone, with
both Heteromastusaand Malacoceroscommon within the sedimentsléble 4.2) with
frequent LugwormArenicola marinpand occasional Black lugrénicola defoidens
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4.3.2 Site B transect results

1 Coastal terrestrial ecolggevaluation
There were no sand dunes or salt tolerant plants at this wittly the upper shore
dominated by the main slipway and frontage to the lifeboat house.

1 Beach sedimergampling

The shore transect sampled at Site B also contained the threedistdiment zones
observed at Site A, with the upper sediment zone extending further up the beach to the
slipway (Figure #). The upper sediment zone was comprised of dry, medium/fine sands
with no evidence of biological activity apparent on the suefadhe entire area was heavily
trampled and disturbed, or occupied by tourists as this forms the main point of access to the
beach and as access for boat retrieval and launching. No organisms were found in the
sediment cores within this zone, and the esrshowed a change in sediment profile at 20cm
depth with gravels and pebbles incorporated into the sedimdmtble 4.3.

Figure 46. Site B from low water showing the continuation of the main sediment zones.

Upper sediment zone
60m down shore from
slipway

Mid-shore sediment
zone 60 — 90m down
shore from slipway

Low shore sediment
zone 90m-120m from
slipway

The middle sediment zone was again coisgd of fine sands with siltsn the surface

(Figure 47A), and there was evidence of biological activitynasnerousworm casts

occurredon the surface of the sedimeiaverage ¥, standard deviation = 3.8 perjn

There was coarser sediment comprisofggrit/pebbles 510 cm below the surface layer.
Again, the density of infauna within the sediments was higher than expected from counting
the worm castgTable4.3) with the polychaetéMalacocerosabundant within the sediment

The low shore sedimentascomprised of glutinousilts/clays(Figure 47B), thoroughly
saturated with watercontaininglots or organic detritus within the matrixnd on the

surface The sediment was ebnsistentcompositionwith depth down to30 cm with no
coarser materialdund. Whilst there was little evidence of biological activity on the surface
(average number of casts on surface = 4.25, standard deviation = 0.%peMalacoceros
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was again, abundant within the sediments along witeromastusand there were
frequent Lugworms Arenicola marinpand Black lugAtenicola defoider)g Table 4).

Figure 4.7. Detail of mid and low shore sediments at Site B.

Brown ShrimpCrangon cranganwere also rarely found buried in the surface layers of the
cores wih juvenile Green Shore Crali3afcinus maends However, at the edge of the
waves at low tideCrangon crangonccurred frequently within the shallows.

Table4.3 Abundanceper n? (SACFOR scat)sandy shore infaunaetained bya Imm2sieve atSite.
JNCC biotope code LS.LMx (Littoral mixed sediments).

Common name Scientific name Upper Middle Low
Heteromastus filiformis - RO A
Malacoceros fulginosus - SA A
Notomastus latericeus - F F
Black lug Arenicola defoidens - - F
Lugworm Arenicola mana - - F
Brown Shrimp Crangon crangon - - R
Green Shore Crab Carcinus maenas - - R
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