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CRYNODEB GWEITHREDOL

Mae’r wystrysen (Ostrea edulis) yn rhywogaeth & blaenoriaeth yng Nghynllun Gweithredu’r DU
ar Fioamrywiaeth. Hefyd, caiff ei rhestru yn Adran 42 Deddf yr Amgylchedd Naturiol a
Chymunedau Gwledig (NERC) 2006 fel rhywogaeth bwysig iawn at ddibenion gwarchod
bioamrywiaeth Cymru.

Mae gan yr wystrysen hanes maith o fod yn rhywogaeth fasnachol bwysig yng Nghymru, a cheir
gwelyau wystrys oddi ar arfordir Porthcawl ac ym Mae Abertawe a’r Mwmbwls,
Aberdaugleddau, Aberteifi, Pwllheli a’r Fenai. Tua dechrau’r 1990au, fe ddirywiodd y
pysgodfeydd hyn oherwydd cyfuniad o wahanol resymau — casglwyd gormod ohonynt,
effeithiodd clefydau a Ilygredd diwydiannol arnynt, ac ni cheid llawer o wystrys ifanc. Erbyn
hyn, mae gwelyau wystrys wedi’u cyfyngu i Aberdaugleddau, Bae Abertawe/Y Mwmbwls a
Phorthcawl, ac mae’r rhain yn llawer 1lai nag yr oeddynt.

Nod y prosiect hwn oedd casglu gwybodaeth am statws hanesyddol a phresennol gwelyau
wystrys ym dde Sir Benfro. Bydd yr wybodaeth yn cyfrannu at ein dealltwriaeth o statws y
gwelyau wystrys a geid oddi ar arfordir de Cymru yn y gorffennol, a bydd yn cyfarwyddo
prosiectau sydd a’r nod o adfer cynefinoedd ar gyfer wystrys a chyfoethogi’r stoc.

Trwy ddefnyddio cofhodion hanesyddol a gwybodaeth gyfredol y pysgotwyr lleol, lluniwyd
strategaeth a oedd yn cynnwys gwelyau wystrys masnachol y gorffennol a’r presennol yn
Aberdaugleddau , ac yn agos i Ynys Caldey, Stackpole ac I ffwrdd o Pen San Gofan mewn ardal
sy’n cael et adnabod yn hanesyddol fel yr “Abyssinia Haul”. Cynhaliwyd arolygon mewn mis
gorfennaf 2010. Arweiniodd hyn at dynnu lluniau fideo mewn 92 o orsafoedd arolygu a
ddosbarthiad sonig o llawr greigiog pan doedd defnyddio fideo ddim yn bosibl.

Ar 0l dadansoddi’r lluniau fideo, llwyddwyd 1 ddosbarthu gwely’r mor a gwelwyd bod ffactorau
eraill sy’n berthnasol i ecoleg wystrys wedi’u cofnodi, gan gynnwys presenoldeb ewinedd moch
(Crepidula fornicata) a dyddodiad silt.

Cafodd wystrys byw ac wystrys byw ‘posibl’ eu cofnodi ar 7 o orsafoedd arolygu ond roedd
arolwg deifar “SEASEARCH” yn dynodi efallai eu bod yn gregyn wystrys marw.

Cregyn wystrys marw — ar ffurf un gragen neu gregyn achlysurol — i’w gweld dros ardal eang ac
roeddynt yn bresennol mewn 31 o orsafoedd arolygu. Ymhellach, gwelwyd casgliadau o gregyn
wystrys mewn 7 o orsafoedd arolygu. Doedd na ddim Crepidula fornicata yn bresennol yn un
0’r 92 o safleoedd arolygu.



EXECUTIVE SUMMARY

The native or flat oyster (Ostrea edulis) is a UK Biodiversity Action Plan (BAP) priority species,
and it is also listed for Section 42 of the Natural Environment and Rural Communities (NERC)
Act 2006 as being ‘of principle importance for the purpose of conserving biodiversity in Wales.’
The native oyster has a long history as an important commercial species in Wales with oyster
beds present off Porthcawl, Swansea Bay and Mumbles, Milford Haven, Cardigan, Pwllheli and
the Menai Strait. These fisheries declined during the early 1900’s due to a combination of over
exploitation, disease, industrial pollution and poor recruitment. Oyster beds are now restricted to
Milford Haven, Swansea Bay/Mumbles and Porthcawl, although at a much reduced scale.

The aim of this project was to gather information on the status of historical native oyster beds off
the south Pembrokeshire coast. This information will contribute to our understanding of the
status of historical native oyster beds off the south Wales coast and will inform projects to
reinstate oyster habitat and stock enhancement.

Drawing on historical records, a survey strategy was produced which included historic
commercial beds at Tenby and close to Caldey Island, Stackpole and off St Govern's Head in an
area historically known as the Abyssinia Haul. Survey work was carried out in July 2010,
resulting in video footage from 92 survey stations and sonar classification of rocky ground of a
further 17 stations where deployment of video equipment was not possible. Subsequent video
analysis provided basic seabed classification and recorded other factors relevant to oyster
ecology including any presence of slipper limpets (Crepidula fornicata) and silt deposition.

'Possible’ live oysters were recorded at 7 survey stations but subsequent Seasearch dive surveys
indicate that these may have been dead shells. Dead oyster shells recorded present at 31 survey
stations mostly as single or occasional shells, aggregations of oyster shells were recorded at 7
survey stations. Crepidula fornicata were not recorded at any of the 92 video survey stations.



INTRODUCTION

The native or flat oyster (Ostrea edulis) is a UK Biodiversity Action Plan (BAP) priority species,
and it is also listed for Section 42 of the Natural Environment and Rural Communities (NERC)
Act 2006 as being ‘of principle importance for the purpose of conserving biodiversity in Wales.’
The native oyster has a long history as an important commercial species in Wales and elsewhere
in the UK. Historically oyster beds were present off Porthcawl, Swansea Bay and Mumbles,
Milford Haven, Cardigan, Pwllheli and the Menai Strait. All of these fisheries declined during
the early 1900’s due to a combination of over exploitation, disease, industrial pollution and poor
recruitment. Significant oyster beds are now restricted to Milford Haven, Swansea
Bay/Mumbles and Porthcawl, although at a much reduced scale.

The remaining oyster population in Wales is under threat through the spread of the protozoan
parasite Bonamia ostreae, continued poor recruitment, and competition from the alien invasive
slipper limpet Crepidula fornicata. The situation is exacerbated by the continued operation of a
small oyster fishery in Milford Haven and Swansea Bay.

The aim of this project was to gather information on the status of historical native oyster beds off
the Pembrokeshire coast. Information gained from this project will contribute to our
understanding of the status of historical native oyster beds in South Wales. Similar work has
subsequently been carried out in and around Swansea Bay (Woolmer, 2011). Both these surveys
will inform projects to reinstate oyster habitat and stock enhancement in south Wales.

The objective of this survey is to gather information to estimate oyster abundance and determine
the availability of suitable oyster settlement habitat from known historic oyster areas off the
south Pembrokeshire coast.



METHODS

Survey Planning

The location of historic oyster beds was informed by reference to a series of pre-war reports
produced by Ministry of Agriculture and Fisheries and South Wales Sea Fisheries District
Committee (F.S. Wright, 1923; 1932). Copies of the original survey field note books from the
Cefas archive were obtained by CCW. These notes recorded the locations of dredge tows carried
out between 1922 and 1932. Using the bearings from landmarks recorded at the time we were
able to plot the locations of these tows and infer from sketch maps the approximate location of
the oyster beds. The location of the original tows were themselves informed by the local
knowledge of the remaining oyster fishermen at that time (the reports indicate that these men
would have been working in the fishery in the late 19" Century).

Three historical oyster beds were identified in South Pembrokeshire: 1. off Tenby and Caldey
Island, 2. Barafundle Bay/Stackpole, and 3. the “Abyssinia Haul” southeast of St Govan’s Head
(Figure 1).

Survey Strategy

The survey adopted a grid based approach, placing sample stations on a 400 m grid over areas
identified as potential historical oyster beds. This grid size enabled comprehensive coverage of
the historic beds and allowed for tows of sufficient length between stations. Waypoints were
plotted on the 400 m grid covering the area of each historic bed. A greater number of waypoints
were plotted than could be worked during the survey time allocated in order to enable us to
adaptively redesign the survey pattern at sea. This was necessary to enable us to respond to the
discovery of unsuitable seabed types (boulder reefs) and to changes in tidal direction and
velocity. Pre-plotting saved time on board and assisted the accurate vessel positioning.

The video gear was deployed over the stern of the vessel and passively towed using tide and
wind for approximately 5 minutes. During the tow, vessel speed was controlled by applying the
engine in astern to achieve an optimum of ~0.4 knots.

When on station over rocky ground, the vessel sonar/fish finder was used to determine the nature
of the seabed; in exposed sites off St Govan’s Head obvious reef structures were recorded as
such and video gear was not deployed for fear of gear loss or damage.

Video survey work was carried out using Salacia-Marine’s underwater video equipment:
91 100 m underwater colour video camera (Sony Exview HAD CCD) and umbilical
1 Video sledge and warp
1 2 x led underwater lights/dive torches
1 2 x laser pointers set parallel at 200 mm to provide a visual scale reference
9l Topside control box with GPS overlay, DVR and power pack

All survey work was carried out from the fishing charter vessel Panther from Burry Port.



Video Analysis

Analysis of the video footage focused on descriptive classification of broad seabed types
encountered during the surveys rather than full biotope classification. Where a clear transition
between seabed types occurred in a tow, a separate record is recorded for each seabed type in the
video analysis e.g. OY081 and OY081a. Table 1 presents classifications adopted for this survey.

Table 1. Descriptive seabed classification adopted for video analysis

Seabed Type Description

Mixed Sand & Shell Sand and shell at varying proportions
Shell material overlying sandy sediment

Mixed Sand & Shell Veneer substratum

Predominantly cobble substratum. Typical in the
channel between Caldey and Tenby, and off St

Tide swept Cobbles (~64-256 mm) Govan'’s head
Shell Veneer over cobbles (~64-256 mm) Shell material overlying cobble substratum
Mixed Sand and Cobbles (~64-256 mm) Sand and cobbles at varying proportions
Sand Predominantly sandy sediment
Large boulders usually located inshore around base
Boulders (> 256 mm) of cliffs
Bedrock Rock reef

Further additional native oyster related analysis of the video included the location of possible
live oysters, oyster shell material and also the presence of the slipper limpet Crepidula fornicata
(Table 2).

Table 2. Native oyster information recorded during video analysis

Native Oyster Information Description Data Recorded

Oyster Shell Material Presence of oyster shell or shell Presence/Absence in tow
fragments

Possible Live Oyster The location of live oysters or GPS Coordinates, Run time
what appear to be live oysters on video footage, text

description

Oyster Clock ‘Oyster clock’ is the traditional GPS Coordinates, Run time
colloquial name for an intact on video footage, text
oyster shell in which the two description

valves are still joined

Whole Oyster Shell Aggregations | Aggregations of dead oyster shells. | GPS Coordinates, Run time
These are potential settlement sites | on video footage, text

for juveniles. description
Crepidula The presence of slipper limpets GPS Coordinates, Run time
C. fornicata, a common pest on video footage, text

species of oyster beds. description




Figure 1. Survey areas based on approximate locations of historic oyster beds identified from original reports (F.S. Wright, 1923; 1932)
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RESULTS

Survey results

Video surveys took place on 8" and 22" of July 2010. A combination of factors including
weather, tidal and firing range access windows necessitated focusing survey effort into
extended working days on both occasions; nevertheless it was possible to survey all of the
target areas.

In total 109 stations were surveyed; 54 stations at Caldey Island and off Tenby, 30 stations at
Stackpole/Barafundle Bay and Stackpole and 25 stations off St Govan's Head, 92 video tows
were undertaken and 92 corresponding video files produced. The 17 stations were the video
gear was not deployed (at the Stackpole and “Abyssinia Haul” locations) were identified as
either rocky reef or boulders using the vessel sonar/fish finder (see Table 4).

Figures 2-4 presents charts of video survey stations worked during this survey.
Video analysis was undertaken and the results tabulated (see Appendix 1)
Presence of live oysters

Possible live oysters where recorded at relatively few sites (Table 3). The records for
Tenby/Caldey Island are the least confident as the seabed type, shell, orientation and,
epifaunal and macroalgal fouling confounded clear determination of shell margins. Station
OYO066a in Barafundle Bay was the site of highest abundance of whole, intact oyster shells
laying in depressions along this tow. This site corresponds with the hauls described as ‘Inner
Stackpole Haul’ by F.S. Wright (1932). No possible live oysters were recorded for “Abyssinia
Haul” location.

Table 3. Positions of possible live oysters identified from video survey footage at Tenby and
Barafundle Bay/Stackpole

Station Lat Deg Lat Min Long Deg Long Min
Tenby/Caldey Island

0Y021 51 39.5477 -4 41.2375
0Y024 51 39.3407 -4 41,9528
Barafundle Bay/Stackpole

0Y070 51 37.3665 -4 53.1682
0OY065 51 37.1757 -4 52.8386
0Y064 51 37.1752 -4 53.2068
0Y062 51 36.979 -4 53.1499
OY066a | 51 36.9485 -4 52.8268
OY066a | 51 36.9453 -4 52.833
OY066a | 51 36.9438 -4 52.8385
OY066a | 51 36.9443 -4 52.8356
OY066a | 51 36.9439 -4 52.8374
OY066a | 51 36.9407 -4 52.8412
OY066a | 51 36.9348 -4 52.8568
OY066a | 51 36.9339 -4 52.8575




Figure 2. Video survey stations worked at Tenby and Caldey Island. Stations coloured red indicate acoustic only sites where no video footage

was recorded due to rocky ground
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Figure 3. Video survey stations worked at Barafundle Bay/Stackpole.
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Figure 4. Video survey stations worked at the Abyssinia Haul off St Govan’s Head. Stations coloured red indicate acoustic only sites where no
video footage was recorded due to rocky ground
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APPENDIX 1: VIDEO ANALYSIS TABLES

Tabled. Field Log and Seabed Classification. Stations with piakenfitky ground stations where video survey was not possible.

Station Location Start | Start Stop Stop Mixed Mixed Tide Shell Veneer | Mixed Sand | Sand Boulders Bedrock | Oyster Shell Comment
Lat Long Lat Long ' Sand&Shell | Sand&Shell | swept over cobbles | and Cobbles Material?
Veneer Cobbles
Shell
Veneer

OY001 Caldey/Tenby | 51.6554 | -4.6938 | 51.6556 | -4.6933 X y Aggregation of shell material at this site. Also pebbles and
cobbles. Dead shells of Ensis spp, Mytilus edulis, Lutraria
Lutraria, Glycymeris glycymeris (?), Mactra stultorum, Spisula
solida and Ostrea edulis

0OY002 Caldey/Tenby | 51.6695 | -4.6820 | 51.6692 | -4.6818 X n Clean sand. No oyster shells, live or dead.

OY003 Caldey/Tenby | 51.6660 | -4.6819 |51.6658 | -4.6819 X n Clean sand. No oyster shells, live or dead.

OY004 Caldey/Tenby | 51.6662 | -4.6765 | 51.6658 | -4.6759 X n Clean sand. No oyster shells, live or dead.

OY005 Caldey/Tenby | 51.6628 | -4.6762 | 51.6625 | -4.6761 X n Clean sand. No oyster shells, live or dead.

OY006 Caldey/Tenby | 51.6626 | -4.6779 | 51.6626 | -4.6825 X n Clean sand. No oyster shells, live or dead.

OY007 Caldey/Tenby | 51.6564 | -4.6824 | 51.6554 | -4.6822 X n Clean sand. No oyster shells, live or dead.

OY009 Caldey/Tenby | 51.6555 | -4.6766 | 51.6553 | -4.6765 X n Clean sand. No oyster shells, live or dead.

0Y010 Caldey/Tenby | 51.6589 | -4.6759 | 51.6588 | -4.6757 X y Fine clean sand site but with occasional possible whole oyster
shells (position noted)

OY013 Caldey/Tenby | 51.6595 | -4.6709 | 51.6599 | -4.6705 X n Clean sand. No oyster shells, live or dead.

0Y015 Caldey/Tenby | 51.6698 | -4.6879 | 51.6695 | -4.6879 X y Occasional whole dead oyster shell

OY016 Caldey/Tenby | 51.6663 | -4.6932 | 51.6663 | -4.6930 X n Clean sand. No oyster shells, live or dead.

QoYo17 Caldey/Tenby | 51.6661 | -4.6879 | 51.6658 | -4.6879 X y Clean sand. Oyster shell fragments

QoYo18 Caldey/Tenby | 51.6627 | -4.6997 | 51.6628 | -4.6997 X y Clean sand with occasional non-oyster shells and a single whole
oyster shell

OY019 Caldey/Tenby | 51.6626 | -4.6943 | 51.6625 | -4.6943 X y Clean sand and shell.

0Y020 Caldey/Tenby | 51.6625 | -4.6883 | 51.6623 | -4.6883 X n Clean sand.

OY021 Caldey/Tenby | 51.6592 | -4.6874 | 51.6590 | -4.6872 X y Mixed clean sand and shell with macroalage and hydroids.
Possible live oyster or clock (position noted)

0Y022 Caldey/Tenby | 51.6590 | -4.6820 | 51.6593 | -4.6805 X n Poor quality video at this site due to low battery. Still possible to
determine key information. Mixed clean sand and shell with
macroalage and hydroids.

0Y023 Caldey/Tenby | 51.6553 | -4.6880 | 51.6553 | -4.6876 X y Aggregation of shell material at this site. Ensis spp, Mytilus edulis,
Lutraria Lutraria, Glycymeris glycymeris (?), Mactra stultorum,
Spisula solida. Also dead oyster shell.

0OY024 Caldey/Tenby | 51.6556 | -4.6995 | 51.6558 | -4.6990 X y Dense shell veneer. Whole oyster shells present. Clock present
(position noted). Possible live oyster (position noted)

OY025 Caldey/Tenby | 51.6588 | -4.6995 | 51.6588 | -4.6994 X n Clean sand. No shell deposits.

OY026 Caldey/Tenby | 51.6590 | -4.6934 | 51.6589 | -4.6932 X y Clean sandy site with some non-oyster shell and possible oyster

shell fragments




Station Location Start | Start | Stop = Stop Mixed Mixed Tide Shell Veneer | Mixed Sand | Sand | Boulders Bedrock | Oyster Shell Comment
Lat Long Lat Long ' Sand&Shell | Sand&Shell | swept over cobbles | and Cobbles Material?
Veneer Cobbles
Shell
Veneer

oYo027 Caldey/Tenby | 51.6553 | -4.7060 | 51.6553 | -4.7059 X n Clean sandy site with some non-oyster shell and occasional cobble

0Y028 Caldey/Tenby | 51.6519 | -4.7048 | 51.6521 | -4.7043 X n Fauna encrusted tideswept cobbles. Difficult to distinguish between
cobbles and possible oyster shell. Whilst not recorded, oyster shells
may be at this site.

0Y029 Caldey/Tenby | 51.6515 | -4.6999 | 51.6518 | -4.6990 X y Tide swept cobbles with encrusting fauna. Occasional whole oyster
shell seen along tow. Thornback ray and dogfish

0OY030 Caldey/Tenby | 51.6516 | -4.6943 | 51.6518 | -4.6936 X y Tide swept cobbles with encrusting fauna. Occasional possible
whole oyster shell.

0OY031 Caldey/Tenby | 51.6516 | -4.6876 | 51.6517 | -4.6872 X n Clean sand site.

0Y032 Caldey/Tenby | 51.6518 | -4.6822 | 51.6519 | -4.6819 X n Clean sand site.

0Y034 Caldey/Tenby | 51.6482 | -4.7232 | 51.6484 | -4.7226 X n Tide swept cobbles with encrusting fauna. Difficult to distinguish
between cobbles and oyster shell.

0Y035 Caldey/Tenby | 51.6449 | -4.7235 | 51.6451 | -4.7225 X n Tideswept boulders and cobbles with erect and encrusting fauna
and mussels. Difficult to distinguish between cobbles and oyster
shell.

0Y036 Caldey/Tenby | 51.6449 | -4.7281 | 51.6451 | -4.7278 X n Extensive mussel bed on cobbles.

0oY037 Caldey/Tenby | 51.6480 | -4.7350 | 51.6481 | -4.7345 X n Tide swept cobbles with encrusting fauna. Difficult to distinguish
between cobbles and oyster shell.

oYo041 Caldey/Tenby | 51.6409 | -4.7344 | 51.6411 | -4.7336 X n Extensive mussel bed on clean sand shell

0Y042 Caldey/Tenby | 51.6407 | -4.7406 | 51.6409 | -4.7399 X n Extensive mussel bed on stones/cobbles

0Y043 Caldey/Tenby | 51.6483 | -4.7120 | 51.6482 | -4.7104 X n Tideswept cobbles with encrusting fauna and mussels in between.
Difficult to distinguish between cobbles and oyster shell.

0Y044 Caldey/Tenby | 51.6442 | -4.7116 | 51.6448 | -4.7115 X n Mostly boulder site with mussel cover, and small clean sandy
patches. Kelp and filamentous red algae.

0Y046 Caldey/Tenby | 51.6482 | -4.7055 | 51.6483 | -4.7047 X n Tideswept cobbles with encrusting fauna. Difficult to distinguish
between cobbles and oyster shell.

oYo047 Caldey/Tenby | 51.6445 | -4.7053 | 51.6444 | -4.7048 X n Tideswept cobbles with encrusting fauna. Difficult to distinguish
between cobbles and oyster shell.

0Yo048 Caldey/Tenby | 51.6443 | -4.7011 | 51.6445 | -4.7006 X y Mixed clean sand and shell/cobble site with whole oyster shells and
fragments

0Y049 Caldey/Tenby | 51.6484 | -4.7003 | 51.6489 | -4.6996 X n Rocky site with erect fauna

0Y049a Caldey/Tenby | 51.6480 | -4.6988 | 51.6481 | -4.6986 X n Mixed clean sand and non-oyster shell with some cobbles

0OY050 Caldey/Tenby | 51.6482 | -4.6942 | 51.6491 | -4.6937 X n Clean sand and mussel shell site. Possible smothered mussel bed.
Appear to be large sand waves but very shelly and large quantities
of Mytilus shell.

OYO051 Caldey/Tenby | 51.6446 | -4.6936 | 51.6447 | -4.6926 X y Mixed fine sand and shell site with occasional whole oyster shell.
?Burrow? At 1:41 min.

OY052 Caldey/Tenby | 51.6447 | -4.6878 | 51.6448 | -4.6872 X n Mixed clean sand/shell site with a lot of red algae on shells.

OY053 Caldey/Tenby | 51.6482 | -4.6885 | 51.6484 | -4.6880 X y Clean sandy site but occasional old whole oyster shells

0Y054 Caldey/Tenby | 51.6482 | -4.6823 | 51.6484 | -4.6816 X n Clean sand.




Station Location Start | Start | Stop = Stop Mixed Mixed Tide Shell Veneer | Mixed Sand | Sand | Boulders Bedrock | Oyster Shell Comment
Lat Long Lat Long | Sand&Shell | Sand&Shell | swept over cobbles | and Cobbles Material?
Veneer Cobbles
Shell
Veneer

0OY055 Caldey/Tenby | 51.6447 | -4.6826 | 51.6449 | -4.6824 X n Mixed clean sand and shell. Filamentous algae.

0OY056 Caldey/Tenby | 51.6407 | -4.6763 | 51.6408 | -4.6757 X n Sand. Perhaps muddy sand because of surface depressions that look
like burrows.

OY059 Stackpole 51.6197 | -4.8678 | 51.6193 | -4.8688 X n Mixed cobble and clean sand site. No oyster shell material

OY060 Stackpole 51.6162 |-4.8914 | 51.6161 | -4.8921 X n Cobble site clearly tide swept with encrusting fauna

OY061 Stackpole 51.6159 | -4.8969 |51.6158 | -4.8973 X n Muddy sand.

OY062 Stackpole 51.6163 | -4.8855 | 51.6161 | -4.8868 X y Mixed cobble and clean sand site. Some old whole oyster shells
and a possible live oyster

0Y063 Stackpole 51.6194 | -4.8916 | 51.6194 -4.8925 X n Cobble site with small amount of clean sand. Difficult to
distinguish between cobbles and oysters.

OY064 Stackpole 51.6197 |-4.8864 | 51.6195 | -4.8870 X y Mainly clean sand with occasional cobble. Occasional whole
oyster shell and possible live oyster

0Y065 Stackpole 51.6198 | -4.8804 | 51.6194 -4.8812 X y Mixed cobble and clean sand site. Occasional whole oyster shell

OY066 Stackpole 51.6160 |-4.8798 | 51.6158 | -4.8804 X y Mixed cobble and clean sand. Mostly cobble. Many flat cobbles
resemble possible oysters. Transition to shell veneer (OY066a)

QOY066a Stackpole 51.6158 | -4.8804 | 51.6155  -4.8812 X y Mixed clean sand, cobble with shell veneer. Many whole oyster
shells along this tow. A number of possible live oysters.

OY067 Stackpole 51.6234 |-4.8680 | 51.6233 | -4.8689 X n Mixed cobble and clean sand site. No oyster shell material

0Y068 Stackpole 51.6230 | -4.8740 |51.6228 -4.8747 X y Mixed clean sand and shell with gravel and stones. Transition to
bedrock reef (OY68a)

0OY068a Stackpole 51.6228 | -4.8747 | 51.6226 | -4.8750 X n Continuation of OY68

0OY069 Stackpole 51.6229 | -4.8797 |51.6225 | -4.8808 X y Mixed clean sand and cobble with some non-oyster shell material.

QoYo70 Stackpole 51.6229 | -4.8858 | 51.6228  -4.8862 X y Bedrock reef with patches of mixed ground. Possible live oysters.
Transition to mixed sand and cobble (OY070a)

0OY070a Stackpole 51.6228 | -4.8862 |51.6226 | -4.8864 X n Clean sand with few cobbles. Continuation of OY070

QoYo072 Stackpole 51.6227 | -4.8917 |51.6226 -4.8917 X n Clean sand. Transition to bedrock reef with cobbles (OY072a)

0OY072a Stackpole 51.6226 | -4.8917 |51.6224 | -4.8924 X n Continuation of OY072 bedrock reef with cobbles and sand patches

0Y073 Stackpole 51.6267 | -4.8863 | 51.6265 | -4.8869 X n Bedrock reef with patches of clean sand/cobbles. Transition to
mixed clean sand and cobble (OY073a)

0OY073a Stackpole 51.6265 | -4.8869 | 51.6265  -4.8871 X n Continuation of 0Y073 Mixed clean sand and cobble. Difficult to
distinguish between cobble and oyster shell.

0Y074 Stackpole 51.6267 |-4.8809 | 51.6265 | -4.8819 X n Rocky reef of mixed bedrock boulders and cobbles. Difficult to
distinguish between cobble and oyster shell.

OY076 Stackpole 51.6197 | -4.8973 | 51.6197 | -4.8976 X n Clean sand.

oYo77 Stackpole 51.6199 | -4.8741 | 51.6197 | -4.8750 X y Mixed clean sand and shell with some old whole and fragments
oyster shells

OYO077a Stackpole 51.6197 | -4.8750 | 51.6197 | -4.8751 X y Raised ledge with mixed clean sand and cobble. Whole oyster

shells present. Difficult to distinguish between cobble and oyster.
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QOY080 Stackpole 51.6301 |-4.8747 | 51.6300 | -4.8752 X n Cobble site with small amount of sand. Snagged on pot lines.
Difficult to distinguish between cobble and oyster.

OYo081 Stackpole 51.6161 | -4.8732 |51.6159 | -4.8743 X y Mixed site of cobble on clean sand. Transition to reef (OY081a).
Difficult to distinguish between cobble and oyster.

OY081a Stackpole 51.6159 |-4.8743 | 51.6158 | -4.8744 X n Bedrock reef at end of tow. Continuation of OY081. Difficult to
distinguish between cobble and oyster.

OY082 Stackpole 51.6164 | -4.8678 | 51.6161 | -4.8687 X n Bedrock reef. Difficult to distinguish between cobble and oyster.

0Y084 Stackpole 51.6301 |-4.8684 | 51.6298 | -4.8697 X n Mixed clean sand and cobble with some non-oyster shell material.
Gear snagged on string of pots. Difficult to distinguish between
cobble and oyster.

OY085 Stackpole 51.6337 | -4.8697 | 51.6336 | -4.8701 X n Boulder reef.

0Y086 Abyssinia Haul | 51.5835 | -4.8849 | 51.5839 | -4.8832 X n Cobbles with encrusting fauna, and mussel shell. Difficult to
distinguish between cobble and oyster.

0OY088 Abyssinia Haul | 51.5909 | -4.8854 | 51.5913 | -4.8847 X y Mainly clean sand with shell and stones. Occasional possible
weathered oyster shell fragments

0Y093 Stackpole 51.6267 |-4.8690 | 51.6265 | -4.8704 X n Bedrock with mussels and clean sand veneer

0Y097 Abyssinia Haul | 51.5836 | -4.8909 | 51.5840 | -4.8887 X n Bedrock reef with live mussel bed

0Y098 Abyssinia Haul | 51.5838 | -4.8969 | 51.5841 | -4.8958 X n Tide swept cobbles with encrusting fauna. Difficult to distinguish
between cobble and oyster.

0OY098a Abyssinia Haul | 51.5841 | -4.8958 | 51.5842 | -4.8949 X n Mixed site with cobbles and a mussel shell veneer. Difficult to
distinguish between cobble and oyster.

QOY098b Abyssinia Haul | 51.5842 | -4.8949 | 51.5842 | -4.8948 X n Rock reef

0OY099 Abyssinia Haul | 51.5802 | -4.8972 | 51.5802 | -4.8953 X n Mixed site with clean sand, cobbles and a mussel shell veneer.
Difficult to distinguish between cobble and oyster.

0Y106 Abyssinia Haul | 51.5764 | -4.9027 | 51.5762 | -4.9019 X n Tide swept cobbles with encrusting fauna. Difficult to distinguish
between cobble and oyster.

0Y108 Abyssinia Haul | 51.5764 | -4.9089 | 51.5761 | -4.9080 X n Tide swept cobbles with encrusting and erect fauna. Difficult to
distinguish between cobble and oyster.

0Y109 Abyssinia Haul | 51.5949 | -4.8743 | 51.5953 | -4.8737 X n Rock reef. Difficult to distinguish between cobble and oyster.

OY111 Abyssinia Haul | 51.5947 | -4.8852 | 51.5952 | -4.8841 X y Clean Cobbles and stones. Occasional old oyster shell/fragments.
Difficult to distinguish between cobble and oyster.

0Y118 Stackpole 51.6125 | -4.8912 |51.6125 @ -4.8915 X n Bedrock reef. Filamentous and folious red algae.

0ov119 Abyssinia Haul | 51.5951 | -4.8955 | 51.5952 | -4.8952 X n Rock reef. Encrusting and erect fauna.

0oY123 Stackpole 51.6125 |-4.8744 | 51.6123 | -4.8751 X y Mixed site mostly clean sand and cobbles. Occasional oyster shell
fragments

0oY124 Stackpole 51.6122 | -4.8803 | 51.6120 | -4.8806 X n Mixed encrusted fauna cobble and clean sand site. No oyster shell
material, but difficult to distinguish between cobble and oyster.

oY125 Stackpole 51.6125 | -4.8860 | 51.6125 | -4.8866 X n Bedrock reef. Many Pentapora foliacea (ross coral)

0oY129 Stackpole 51.6123 | -4.8683 | 51.6117 | -4.8698 X n Mixed clean sand shell and stones. Some non-oyster shell material

but no oyster shell. Difficult to distinguish between cobble and
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0OY131 Caldey/Tenby | 51.6512 |-4.7168 | 51.6513 | -4.7167 X n Rocky site. Folious and filamentous algae.
0Y132 Caldey/Tenby | 51.6513 | -4.7096 | 51.6517 | -4.7081 X n Tide swept cobbles with encrusting fauna. Difficult to distinguish
between cobbles and oyster shell.
0Y134 Abyssinia Haul | 51.5793 | -4.9214 | 51.5791 | -4.9212 X n Short tow to avoid gear damage: Bedrock reef with erect fauna.
0Y136 Abyssinia Haul | 51.5760 | -4.9208 | 51.5759 | -4.9208 X n Bedrock reef. Extensive mussel bed
0Y138 Abyssinia Haul | 51.5726 | -4.9150 | 51.5723 | -4.9145 X n Tide swept cobbles with encrusting fauna. Difficult to distinguish
between cobbles and oyster shell.
0oY142 Abyssinia Haul | 51.5727 | -4.9091 | 51.5722 | -4.9086 X n Tide swept cobbles with encrusting fauna. Difficult to distinguish

between cobbles and oyster shell.




Tableb. Positions of possible live oysters recorded during survey

Station LatDeg | LatMin | Long Deg | Long Min | Comment

Possible live oyster centre left of frame (1:54 min). Appears whole and
0Y021 51 39.5477 -4 41.2375 | relatively unweathered.
0Y024 51 39.3407 -4 41.9528 | Possible oysters centre of frame (1:58 min).
0YO070 51 37.3665 -4 53.1682 | Possible oysters bottom centre of frame (2:01 min).

Possible live oyster middle left of frame (2:24 min). The object is fouled with
0OYO065 51 37.1757 -4 52.8386 | sponge and hydroid but there appears to be a crenulated margin

Possible live oyster middle left of frame (2:08min). The object is fouled with

sponge and hydroid but there appears to be a crenulated margin. Second similar
0Y064 51 37.1752 -4 53.2068 | object bottom left of frame.

?Possible live oyster bottom left of frame (1:29 min) The object is heavily fouled
0Y062 51 36.979 -4 53.1499 | but there is a clean margin. Could be a cobble.
OY066a 51 36.9485 -4 52.8268 | Possible oyster centre left of frame (3:21 min). Other Oyster shells in frame.
OY066a 51 36.9453 -4 52.833 | Possible oysters centre left of frame (3:47 min). Other Oyster shells in frame.
OY066a 51 36.9438 -4 52.8385 | Possible oysters centre left of frame (3:53 min). Other Oyster shells in frame.
OY066a 51 36.9443 -4 52.8356 | Possible oysters centre of frame (3:55 min). Other Oyster shells in frame.
OY066a 51 36.9439 -4 52.8374 | Possible oysters centre of frame (4:00 min). Large oysters.
OY066a 51 36.9407 -4 52.8412 | Possible oysters centre of frame (4:00 min). Large oysters.
OY066a 51 36.9348 -4 52.8568 | Possible oysters centre left of frame (5.27 min).
OY066a 51 36.9339 -4 52.8575 | Possible oysters centre of frame (5:37 min). Large oysters.

Table6. Positions of possible oyster clocks recorded during survey
Station Lat Deg Lat Min Long Deg Long Min | Comment
?Possible oyster clock centre of frame (1:58 min) Possible boulder with
0Y024 51 39.3407 -4 41.9528 barnacle fringe
0Y048 51 38.6707 -4 42.0458 ?Possible oyster clock right middle of frame (4:38 min)?
?Possible oyster clock centre of frame (1:33 min) partially buried in sand.

0Y68 51 37.3759 -4 53.4547 Margin appears oyster like?

Table7. Positions of whole oyster shell aggregations recorded during survey

Station Lat Deg Lat Min Long Deg Long Min Comment

OY015 51 40.1731 -4 41.2729 Group of possible oyster shells left of frame (3:47 min)

0OY019 51 39.7504 -4 41.6596 Group of 4 possible shells in frame (1:34 min)

0OY010 51 39.5289 -4 40.5424 Group of 3 possible shells (1:37 min)

OY053 51 38.8993 -4 41.2923 Group of oyster shells in frame (1:41 min) single shells also along this tow
oYo77 51 37.1895 -4 52.4705 Possible shells aggregated in dip on left side of frame.

OY062 51 36.9643 -4 53.2055 Group of old shells left of frame (1:58 min)




APPENDIX 2: DATA ARCHIVE APPENDIX

Data outputs associated with this project are archived as Project No. [number] and Media No.
[number] on server—based storage at the Countryside Council for Wales

These data archive contains:
[A] The final report in Microsoft Word and Adobe PDF formats.
[B] A full set of maps produced in JPEG format.
[C] A series of GIS layers on which the maps in the report are based.
[D] A set of raster files in ESRI and ASCII grid formats.

[E] A database named [name] in Microsoft Access 2000 format with metadata described in a
Microsoft Word document [name.doc].

[F] A series of spreadsheets in xIs format
[G]Mini DV tapes

Metadata for this project is publicly accessible through Countryside Council for Wales’ Library
Catalogue http://www-library.ccw.gov.uk/olibcgi/w24.cgi by searching ‘Dataset Titles’. The
metadata is held as record no [Xxxxx]

Date: 11" January 2010
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