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Executive Summary
Native oyster spawning was monitoresleekly on five oyster beds within thedugh Foyle
oyster fishery from JuneSeptember 2016 Environmental conditiongnd bivalve larval

density wasalso recorded at thetmcations

The findings show that successful spawning ésuoring in oysters ranging in size from
50mm110mm. 4.8% of all oysters sampleduring the periodwere in the brooding phase
with larvae visible on thgills as a milky whitegreyor black larval mass35% of all oysters
sampled were either in the broond phases or spent giving a better representation of the
overall spawning activity within the population in 2016. Water temperatures were high for a
prolonged period in 2016 and were already above the @Breshold by the beginning of
June Bivalve larvae were present iow to moderate numbers on the beds sampled relative
to previousyears These results would suggest there was a limitabauccessfuspawning

and settlement darvae onto oysterduisin 2016

This information willinform any enhancement works conducted within the fishénytial
attempts have been made during the IBIS research project towardsstanding the
importanceof shell cultch habitats on the settlement phase of oystardough Foyle
(Bromley, 2015).
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1.0 Introduction

1.1Background

The Lough Foyle oyster fishery is one of the last remaining productive native oyster fisheries
in Europe. The fishery has beblarvested intensivelin the past and efforts to develop its

full potential and manage the fishery in a sustainable manner have failed due to a lack of
legislation. In September 20Q8he Loughs Agency of the Foyle Carlingford and Irish Lights
Commission began to regulate the fishery for the first tifrtee Agency icenses oyster
fishing vessels in Lough Foyle and they are permitted to operate friBe@embei 315
March. This report outlines the findings of a pect undertaken between June &wptember

2016 to assess the spawning activity ©Obtrea edulis (Europeannative oyster)in Lough

Foyle. It draws upon the knowledge acquired from previous reponts research work
conducted during the IBIS research project on spawning activity, larval dynamics and
fecundity (Bromley, 2015).

A stock assessment of theugh Foyle native oyster fishehas beerconductedeither bt
annually or annuallgince2004 Adult and juvenile distribution and abundance is recorded
during the surveys as is the presence/absence of shell cultch (Fguri Was the results
from these surveysvhich haveformed the basis of site selection forstassessment work
Oyster density, location of spatfall and availability of suitable cultch for larval settlement
were the mjor factors that were considered during site selection as wdbbgistical

restrictions such as water depth and distance between beds
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Figure3: Location of areas without suitable cultch within the Foyle oystishery

1.2 Aims and Objective s
The aim of this project wat identify when and where there is an abundaofcbivalve
larvae present in the water colunmLough Foyleand to relate this to spawnimgtivity in

oysters and environmental drivers such as water tempeeatdrgalinity
Objectives:

1 Record environmental variabléseemperature, salinity, DO, turbidityyeekly at 5
oyster beds
Assess the laal density atach oyster bed weekly
Assess gonad stage of oysters weekly on 5 beds

Record daily water temperatures at 5 beds

It is imperativeto have a record djivalve larval dynamicsoccuring on oyster bedgor use
as a baselintor potentialenhancerantprojects In areas wherbivalve larvaearepresent but
there is no suitable cultch and no notable spatfediurring mitigation may be needed to

address the issues limiting success.
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1.3 Native Oyster Spawning

Naturally occurring oyster bedare becommg increasingly rare throughout the world
(Hawkins et al, 2008; OSPAR Commission, 200Beck et al. 2011 It is estimated that
85% of oyster reefs worldwide have been Idstdldi et al, 2009. This is mostly as a result
of overexploitation However, lhe decline in stocks ay also be attributed teevere winters
such as theast coasbf England fishery d&royed by sewe winter conditions in 1962/63
(Davidson, 1976Crisp, 1964 Theavailability of food,climate changeinvasive species
(e.g.Crepidula fornicatd, hydrodynamic regimehangesdiseasendavailability of suitable

habitat for juvenile sdementare all factors in the sustainability of thgsmpulations

Native oysters are considered to be ecosystem engineers as a result of the role they play in the
nutrient cycling process within estuaries and because they provide habitats for many other
specieslt is for this reason; along with the hugely important commercial value of the native
oyster fishery to an area each yeart imeans of habitat regeneration, ways of promoting
more sustainable fishing practices (such as minimum 80mm landifgasidanonitoring of
disease €.g. Bonamia ostrae) aredeveloped to promotsustainabldishelies (Goulletquer,
20052011).

Native gysters require between8weeks of good conditionirig early spring, with dequate
food supply and correct temperaturesfdoe spawningeadinesswill occur (FAO, 2004)
The greater the conditioning prior boeeding seasaen the more probable thabpulation
wide spawning events will occur simultaneously when optimum condjtibh&é6e Gn
previous studies in Lough Foyland good food supply presenthis species of oyster is
larviparous. This mearthat instead of releasing egdsttilization is internal andhey brood
larvae within the mantle cavity and @fta length of time (up to ldays) theythenrelease
this lavae into the water columihe larvae mayemain in the water column for up to 14

daysbefore settling onto a suitable substrat

Table 1 shows an estimatéaverage number of larvae releddg oysters of a specified age
(Walne, 1974). lillustratesthatthere is arelationship between afgize and the quantity of
larvae broodechowever this can be influenced by condition and there can be substantial
variation within this relationshipThis is a combination of the oyster being physically more
capableof retaining greater numbers of larvae within the mantle cavity as it grows larger and
increased conditioning in older/larger oysters resulting in older oysters being more valuable

to the recruitment of the species annuallRecent local studies have gggted that these
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figures may not be fully representative of tinee fecundity of oysters in Lough Foyded

Lough Foyle Summer 2016

this must be borne in mind when interpreting these results (Bropdeycom, 205).

Tablel: Average fertility for sucessive age groups of oysters (Walne, 1974

Approximate Age Mean Diameter Fertility (number of
(years) (nm) larvae)
1 40 100,000
2 57 540,000
3 70 840,000
4 79 1,100,000
5 84 1,260,000
6 87 1,360,000
7 90 1,500,000

Successful spawning in native ¢ is reliant on individuals being in close proximity and
for this reasonthe highest density oyster beds are generally the most reproductively
successful and have the largest spatfall evehtsAmerican (@stern oysters Crassostrea
virginica) fertli sation efficiency has been shown to reducé&0%o when oysters are 10cm or
more apart. This results in what is known as@h& | [ffectéwhere successl repopulation

of the stock can become impossible even if fishing mortality is removed and stacks

protectedUniversity Marire Biological Station Millport. 2007).

Fertilization efficiency inCrassostrea virginica

70
60 -
S 50 -

% Fertilizat
w
o

10
Distance between Oysters (cm)

50

116

Figure4: Fertilisation efficiency as a funatin of oyster separation (taken from Paynte2003)
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2.0 Methodology

Theb5 sites chosen for collecting samples this projectwerQu i gl ey 6 s NAdale nt |,
Bed, Flat Groundand Southsid€Figure 1). These beds were selected based on the high

densities of oysters present within thefhe three methods of data collection and analysis

are described in detait sections 2-P2.3.

2.1 Gonad Stage Analysis

Figure5 a-d: Spawning stages of Nae Oyster, (@) white sick; b) grey sick; €) black sick

A sample of 30 native oysters was collected using a traditional oyster dreng® focations
within the Foyle oyster fishery as identified in Figure These 30 oysters were selected
based on size and weighitlv oysters less than 50mm an@ig3rejected from the samples.
The first 30 oysters to meet these criteria were selecteel]ddband stored in mesh bags.
These samples were frozenmediately on return to the lab

Samples were thawed completely on draining trays lined with paper roll to remove water
content. Care was taken when opening the oysters to prevent losing anyuc#apeod
material. Oyster length and wet weigiererecorded prior to shking and weighng wet

flesh weight andassigning spawning stage class based on the classifiaatibielm et al

2004

Table2: Description of Spawnintage for Native Oysters

Stage Description

Mature/Developing Gonad full or filling

White Sick Gills covered in white sick gonad empty
Grey Sick Gills with visible grey larvae present
Black Sick Gills with visible black/purple colour larva
SpentGonad No gonad material remaining
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2.2 Larval Counts

A plankton netof 500mm diameter and 60 micron mesh size was deployadaligriat each
sample locationA manual flow meter waattached to the mouth of the plankton net and used

to calculatethe distance theat had travelled on each deployment. The sample was washed
from the plankton net by using a seawater deck hose applied to the exterior of the plankton
net and net bucket. Thample was collected in a 250 ptastic bottle and labelled with site

code andtime and date information. The volume whter samplel at each sitewvas

calculated using the following formula;
Y fh1 where r = radius of the net and h = distance towed.

Three 1ml suklsamples were taken from th

following thorough mixing of the sample b /4;, 5

each sulsample. The Iml sample was
transferred onto a glass Sedgewick Raff
counting cell on which all bivalve larvae we :
counted. Larval counts wereeraged for the 3
subsamples and these values were converte(
density of larvae per metre cubed using

following formula; Figure6: Plankton net

Bivalve Larvae in Sample Emean numbeper 1ml*Sample Volume ml) (Volume of Water
Sampled)

Bivalve Larvae per A [Bivalve Larvae in Sample] / [Volume of Water Sampledl m

10
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Figure7 a-b: Native oyster larvae removed from a black sick brooding female (left) and grey sick female (right)

2.3Environmental Monitoring

A Seabird 19+ CTD was deployedesich of

the 5 sample stations each timeparkton

sample and oyster sample werellected.
The water temperature, dissolved oxyg
salinity, turbidity and fluorescence wer
recorded on the downcast of this CTD wi
care taken not to disturb the seabedew
lowering the wunit. These data were
converted todepth averaged data in 1r

batches. The datavere tabulated and Figure8: Seabird 19+ CTD water sampler
graphed in MS Excel. Daily water

temperature was recorded at each site using ©®be001-64 HOBO temperature loggers.

3.0 Results

The suvey was conducted over a period af eeks.It was not possible to colletirval
samples for analysis from all beds on every weiek to adverse weatheidal restrictionsor
resource availability Oyster samples were not collected on all stesyweek for the same

reasos.

11
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Despite this, correlations can be observadthe resultsacross the sampling regime
especiallybetween higher temperatures occurring and increased presence of bivalve larvae in

the water column.

Therewasa rise in the numberfdivalve larvae present in the plankton sampglesoon as
thewater temperature has increased@e £ Peak numbers of larvae are observedugust

andSeptember at mosttes

The meantemperature fronall beds during the second week of June waSel&Figure 9)
These high water temperatures were not sustained for long and a period of uldgasdtha
andwet weather in midluneled to a rapid decrease in mean water temperatures for the rest
of June and earlyuly. A return to warm, dry and bt weather conditions in late July to
early September led to another peak in water tempegatthis time of 16.92 n 6"
SeptemberThe greatest average number of bivalve larvae across all(béd$B per m3)
occurredin mid-August This is a muchdwer figure than the peak recorded in late August
2011 of97,799per nt.

Pooled Mean Larvae Density and Water Temperature 2016

mmm Mean Larvae m3 =@=Temp
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Figure9: Weekly mean larval density and mean water temperatures (pooled data all sites)
The majority of oysters collected for this project were betw&2and 9Mm in length
(Figure 10. This was primarily as a result ofthe selection criteria defined in the

methodology Oysters of this size are those which would be expected to be of greatest
importance to spawning events during a particular year. Oys&nsm are less abundant
because they aremoved by theommercial fishery each year

12
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The meariength of oystes sampled for this survey was 6615, Weightranged from27.5g
A120g with an average weighof 64.9. The majorityof oystersrecorded for thisurvey
weighed between 37.5and 92.53 (Figure 11). Spawning was recorded across a range of
lengths and weight&igures 12 and 13 68.7%% of the oysters observed in a broodstgge
were white sick, 17% weregrey sick and 13% wereblack sick The meanlength of
oystersin a brooding stagevas 67.2nm. Brooding stages were observed at a range of

weights, bhe mean weight of oysters in these stages was 62.9.

Overall Length Frequency of Sampled Oysters 2016 (n=2365)
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Figure10Overall Length Frequency of Oysters Sampled in Lough Faytemer 2016

Overall Weight Frequency of Sampled Oysters 2016 (n=2365
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FigurellOverall Weight Frequency of Oysters Sampled in Lough Foyle Summer 2016

13



Native Oyster Spawning Assessment Lough Foyle Summer 2016

Length Frquency of Brooding Oysters 2016 (n=84)
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Figurel2 Proportional Length Frequency of Brooding Oysteltsough Foyle Summer 2016

Weight Frequency of Brooding Oysters 2016 (n=84)
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Figurel3 Proportional Weight Frequency of Brooding Oystersough Foyle Summer 2016

The pooled results of gonad staging for the periodvsldoa gradual rise in broodstock
conditioning over the early part of the summiéilis interesting to note thale first signs of
broodingwere detectedn week 1 on ¥ June and thathe water temperaturegere already
above 1&C at this early stage in the summdsroodingstagesvereobserved in all samples
taken following this temperature threshold being nmet e proportion of spent individuals

in the samples rises gradually until the end of the sampling period. The propoigsiers

14
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in the brooding stages is low during the majority of AugAsiother small incrase in water
temperature in earl$eptembr appears to have helped redevelopment of gonads however
does not appear to have stimulated any significant spawning aveavidenced by the lack

of brooding oyster records for September

Lough Foyle Gonad Staging 20:1All Oyster Beds
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Figurel4: Pooled weekly gonad stageshd water temperature
Table3: Summary data for all sites sampled summer 201
Min Max Max % Oysters| % Brooding Mean Me_an
Bed Name Temp Temp Larvae : Length | Weight
, , Brooding | & Spent
06/ 0ec/ | perm3 (mm) (9)
Southside 13.21 17.77 24531 2.09 41.1 65.64 55.98
FlatGround 13.36 17.53 21008 3.30 33.1 69.15 63.03
Perch 13.79 17.78 14939 5.32 34.4 68.34 69.21
Quigley's P 13.79 17.05 32809 4.69 30.4 70.68 61.25
Middle Bed 13.83 16.54 16451 2.95 32.9 68.97 71.51
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