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Executive Summary

Monitoring of mative oyster reproductive activity within the Lough Foyle native oyster
fishery took place for the eighth successive year. Sampling started in the Perch bed in April
and May 2018 with limited sampling aimed at identifying the start of spawning. Frém 21
May 2018, sampling of adult oysters, plankton and environmental parameters was carried out

weekly on five oyster beds until 2&eptember 2018.

Of the 2715 oysters examined, 18l7% of the sampled populatiomere found to be
brooding eggs (milky white masegsible on the gills) or larvae (grey or black mass).
Including oysters exhibiting spent gonad material (showing that they have released eggs or
sperm), 40.8%of the sampled population were reproductively active during the survey
period. Although the numeérs of reproductively active oysters were slightly less than in
2017, the findings of the native oyster autumn staskessmerdand examination of spat
collectors deployed in the lough indicate a significant, widespread spatfall in 2018. There
werethree @ak periodgor broodingi the main peak occurred in the first week of July 2018
(the same we e kwitlasedrihofedsastaipee aekidoetweenthe end of

July and20" August 2018and a third, brief peak in the samples collected"®8&tember

This is consistent with observationsdi$tinct size classes settledspat & 15 mmand < 6

mm.). Average water temperatyiE.02C £ 1.99)and salinity(30.8 psut 1.49) were both
slightly higher than in 2017 and variation amongst the beds minimal. Average
temperatures peaked at 15 0.27 in week 6 (9 July 2018). Average turbidity remained
below 8 FTU throughout the survey.
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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 mdnsienically failed due to a lack

of legislation. In September 20Q08he Loughs Agency of the Foyle Carlingford and Irish
Lights Commission began to regulate the fishery for the first tiiie. Agency licenses
oyster fishing vessels in Lough Foyle and theypenitted to operate from 1% eptember

i 315 March. Regulations allow for postponement of the fishergite recently settled spat

an opportunityto become established gnidr examplethe 2018/19 season started dh 9
October 2018

This report outlines the findings ofsarveyundertaken betweed" April and24" September
2018 to assess the spawning activity ©ftrea edulis (Europeannative oyster)in Lough
Foyle. The survey is now in its ™year and has contributed to our understanding of
reproductive activity in the Lough Foyle native oyster population. It disws upon the
knowledge acquired from previous repoaisd research work conducted during the IBIS

research project on spawningisity, larval dynamics and fecundity (Bromley, 2015).

A stock assessment of the Lough Foyle native oyster fishasy beenconductedeither
annually or biannually since 2007  Adult and juvenile distribution and abundance is
recordedduring the surveysas is the presence/absence of shell cultch (Fsgure3). The
results from these surveysave formed the basis of site selection folistlmeproductive
assessment worlOyster density, location of spatfall and availability of suitahléch for
larval settlement were theajor factors that were considered during site selectisrwell as
logistical 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 abundaofckivalve
larvae present in the water colunmLough Foyleand to relate this to spawnirgtivity in

oysters and environmental drivers such as wataperaturesalinity and turbidity.
Objectives:

1 Record environmental variablésgemperature, salinity, DO, turbidityyveekly at 5
oyster beds
Assess larval densityeeklyat 5 beds
Assess gonad staged growth parameteod 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 potentialenhancemeryrojects In areas wherbivalve larvaearepresent but
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there is no suitable cultch and no notable spatfedlurring mitigation may be needed to
address the issues limiting success.

1.3 Native Oyster Spawning

Naturally occurring oyster bedare becoming increasingly rare throughout the world
(Hawkins et al, 2008; OSPAR Commission, 200Beck et al. 201]). It is estimated that
85% of oyster reefs worldwide have been l@stdldi et al 2009. This is mostly as a result
of overexploitation However, he decline in stocks ay also be attributed teevere winters
such as theast coasbf England fishery destroyed by seseavinter conditions in 19683
(Davidson, 1976 Crisp, 1964. Food availability climate changeinvasive species (e.g.
Crepidula fornicatd, hydrodynamic regimechanges diseaseand availability of suitable

habitat for juvenile settlemeate all factors in the sustainability of thgs®ulations

Native oysters are considered to be ecosystem engineers as a result of the role they play in the
nutrient cycling process within estiies and because they provide habiais nursery areas

for many other specie#t is for this reason; along with the hugely important commercial
value of the native oyster fishery to an area each yedryteans of habitat regeneration,

ways of promotig more sustainable fishing practices (sucta@80mm minimum landing

size) and monitoring of disease.q. Bonamia ostrae) are adoptedto promotesustainable
fishelies(Goulletquer, 2002011).

Native gysters require between&8weeks of goodonditioningin early spring, with dequate
food supply and correct temperatures, before spawr@adinesswill occur (FAO, 2004)
The greater the conditioning prior boeeding seasaien the more probable thadpulation
wide spawning events will occwsimultaneously when optimum conditiori$5-16e dn
previous studies in Lough Foyleand good food supplgre present The European native
oyster,Ostrea edulisis larviparous. This meartbat instead of releasing egggo the water
column fertilization is internal andfemalesbrood larvae within the mantle cavityhich,
after a period olip to 14days,they thenrelease into the water columbarvae maythen
remain in the water column for up to 14 ddysfore settling onto a suitable subg&im.
Whilst adultoysters may exhibit adaptations to local environmental conditions (ecotypes) and
in some production areas are able to condition and spawn at lower temperatures 1ban the
16°C generally given as optimal conditions, studies, for exgrifarringa (94Q 1957) have

shownthat the larval settlement stage is the ns®sisitive to temperature fluetiions and
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may needsustainedemperatures of > 17°C to successful settle and metamorphose into an

oyster spat.

Table 1 shows an estimatéthe average number of larvae releddy oysters of a specified

age (Walne, 1974). llustratesthatthere is arelationship between afgzeand the quantity

of larvae broodedHowever this can be influenced by condition and there can be substantial
variation within this relationship This is a combination of the oyster being physically more
capable ofetaining greater numbers of larvae within the mantle cavity as it grows larger and
increased conditioning in older/larger oysters resulting in oldsteoy being more valuable

to the recruitment of the species annualRRecent local studies have suggested that these
figures may not be fully representative of tinge fecundity of oysters in Lough Foydad

this must be borne in mind when interpreting these results (Bropdey com 2016).

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

Approximate Age Mean Diameter Fertility (number d
(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 oysters 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 evelmtsAmerican (@ster) oysters Crassostrea
virginica), fertilisation efficiency has been shown to reducebB% when oysters are 10cm

or more apart. This results in what is known as fiAdlee dfectd ,where succe$sl
repopulation of the stock can become impossible even if fishing mortality is removed and
stocks are protectdtUniversity Marine Biological Station Millport. 2007).
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Fertilization efficiency inCrassostrea virginica

~
o

(o]
o
I

(on)
o
|

i
o
|

w
o
I

% Fertilization

N
o
|

1 10 50 116
Distance between Oysters (cm)

Figure4 Fertilisation efficiency as a function of oyster population density (taken from Paynter, 2003)
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2.0 Methodology

Theb5 sites chosen for collecting samples for this project erei gl ey 6 s Ndddle nt , Pe
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 detail sections 2.2.3.

2.1 Gonad Stage Analysis

Figure5a-c: Spawning stages of Native Oyster; (a) white sick; (b) grey sick; (c) black sick

A sample of 30 native oysters was collected using a traditional oyster dredge from 5 locations
within the Foyle oyster fishery as identified in Figure These 30 oysters were selected
based on size and weighitkv oysters less than 50mm an@g3rejectedrom the samples.

The first 30 oysters to meet these criteria were selected, labelled and 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 renadge w
content. Care was taken when opening the oysters to prevent losing any reproductive
material. Oyster length and wet weighererecorded prior to shking and weighng wet

flesh weight andissigningreproductivestage class based on the classifaratif Helm et al

2004

Table2: Description ofReproductiveStage for Native Oyster

Stage Description
Mature/Developing | Gonad full or filling
White Sick Gills covered in whitenass (eggs)

gonad empty
Grey Sick Gills with visible greyshelledlarvae present
Black Sick Gills with visible black/purpleshellediarvae
SpentGonad No gonad material remaining
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2.2 Larval Counts

A plankton nebf 300mm diameter andO0micron mesh size was deployed veally at each
sampldocation.A manual flow meter waattached to the mouth of the plankton net and used

to calculatethe distance the net had travelled on each deployment. The sample was washed
from the plankton net by using a seawater deck hose applied to the exteherpbhrikton

net and net bucket. Tlample was collected in a 250 pastic bottle and labelled with site

code and time and date information. The volumewater samplel at each sitevas

calculated using the following formula;

Y fhi where r = radiusf the net and h = distance

towed.

250ml sample using a 1ml sampling pipe
following thoroughmixing of the sample by hanc
The sample pipette washangedbetwee each §
subsample. Therl sample was transferred ont,
a glass Sedgewick Rafter counting cell on wh
all bivalve larvae were counted. Larval cou
were aeraged for the 3 sufamples and thes
values were converted to density of larvae 8

. . Figure6 Plankton net
metre cubedising the following fomula-

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

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

10



Native Oyster Spawning Assessment Lough Foyle Summer 2018

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

2.3 Environmental Monitoring

A Seabird 19+ CTConductivity, Temperature, Depth) instrumerds deployed at each of

the 5 sample stations each timeptarkton sample and oyster sample weddlected. The

water temperature, dissolved oxygen, salinitybidity and fluorescence werecorded on

the downcast of this CTD with care taken not to disturb the seabed when lowering the unit.
Thesedatawere converted todepth averaged data in 1m batches. The wata tabulated

and graphed itMS Excel. Daily water temperature was recorded at each site using®nset
UA-001-64 HOBO temperature loggers.

Figure8 Seabird 19+ CTD

11
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3.0 Results

Monitoring began in April 2018 with collections from the Perch bed and a collectioff on 8
May 2018 from Perch, I@dThgrhamyud/eybeBan oniZitMag nd Mi

2018wi t h coll ections from t hebedPlEat GloyndanQui gl ey

Southside sampling stations. The surwes conducted over a period & @eeks ending on
24" September 2018The survey started earlier than in previous years, with the aim of

observing thensetof oysterspawning activity.

Averagewater temperature (16.02°C + 1.99) and salinity (30.8 psu + 1.49) were both slightly
higher than in 2017 and variation amongst the beds was minimal. Average temperatures
peaked at 19.5°C + 0.27 in week 6 (9th July 2018). Average turbidity remained bETOW 8

throughout the survey.

A total of 2715 oysters were collected and examined during the survey. Of these, 154 oysters
were found to be brooding eggs or larvae, representing 5.7% of the sampled population.
When combined with the number of oystexhibiting spent gonads (indicating that they had

released eggs or sperm), 40.8% of the sampled population were found to be reproductively

active during the survey.

Brooding Activity Pooled Oyster Beds
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Figure9 Reproductive activity in 2018, showing all oyster gahand brooding development stages (pooled datall
beds).
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Brooding oysters were first recorded off June 201gfigure 9) when water temperatures
exceeded 1®. Of the three brooding stageshite sick (eggs) was the most frequently
observed stage. THaghest number of blackick (late stage, ne&o-release larvae) in one
weekds sampl es™Septanbar 20680 Grafjiak,dhe imtarme’liate stage where
eggs are developing into early stage shelled larvae, was the least frequently observed. The
abundance of oysters developing gonad material was highest in each weekly sample from the
beginning of the survey until the ®8uly, after which point the number of oysters with spent
gonads steadily increased until the end of the survey, when theitgpnabthe sampled

population were spent.

Peak broodingiumbers were recorded off duly 2018( 30 oysters i . e. 20. 3
sample). A second, smaller, more sustained peak then occurred for almost a month between
239 July and 28 August, where &tween 7.3 and 20 of the sampled oysters were found to

be brooding eggs or larvae. This period coincided with mean water temperatures consistently
exceeding 16% and reaching a maximum of 19%€C. A third, brief, smaller peak was

recorded on '8 Septembr 2018, when 8% of the sampled oysters that week were found to be
brooding. Combined with the number exhibitir
had been reproductively active. Brooding and reproductive activity then began to decrease as
temperéures decreased to 12 to°C3at the end of the survey on'28&eptember 2018Black

sick oysters were recorded in the samples taken“Beptember (after the traditional start

date of the oyster fishing season in Ireland) and dhSéptember (close the traditional

19" September opening date for the Lough Foyle fishery). No brooding oysters were

recorded in the final week of the survey{(Zeptember 2018).

Bivalve larvae (all species) were observed in all weeks except the first week of the survey
(08.05.18). Pooled mean larval density peaked on 25.07.18 (38026) and again on 22.08.18
(31957). These peaks occurred followingiter temperature peaks of up t6°C and

sustained high water temperature®woér 16°C.

13
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Bivalve Larval Density 2018
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Figure10 Weekly mean larval density and mean water temperatures (pooled data all sites).

The peaks in bivalve larvae occurred approximately 2 weeks after the peaks indproec:
observed. The first larval peak occurred on 25.07.180288°) and this followed a
preceding period when brooding within the sampled population had been over 20% on the
09.07.18. A second peak occurred in the bivalve larvae on 22.08.18 anillinved

sustained brooding activity of 8% per week or more during August.

Brooding Oysters, Bivalve Larvae & Temperature 2018
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Figurell Weekly mean larval density, water temperatures and weekly number of brooding oysters (pooled data all
sites).

14



Native Oyster Spawning Assessment Lough Foyle Summer 2018

Brooding Oyster Length Frequency
All beds 2018
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Figurel2 Length frequency of brooding oysters (pooled data all stations)

The length and weight frequencies for the sampled oysters show that oysters from 65mm and
above 35¢g and over were brooding. This is important information for fishery managers as it

gives us the evidence to show that the minimum landing size of 80mm is adequate to provide
protection to the spawning oysters in their first and potentially second yelarsust be

noted that sampling bias may have resulted in the selection of largeisdisterin previous

years.
Brooding Oyster Weight Frequency
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Figure13 Weight frequency of brooding oysters (pooled data all stations)
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Table3: Summary déa for all sites sample@013

Min Max Max % Oysters| % Brooding Mean Mean
Bed Name Tfemp Tfemp Larvae Brooding | & Spent Length Weight ()
06/ 6c/ | perm? (mm)
Flat Ground | 11.98 19.66 33948 8.05 39.68 76.93 71.43
Middle Bed 11.97 19.24 15339 5.82 41.72 76.86 64.57
Perch 12.32 19.08 41257 4.52 36.68 77.69 75.30
Quigley's P 12.32 19.57 117877 5.55 41.29 77.83 70.33
Southside 11.85 19.66 9194 4.94 42.88 76.83 72.66

16
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3.1 Flat Ground

Table4: Flat Ground summarynio

Flat Ground Sed et
970 -
0.32
3505758 At
238.3 -

Figurel4: Location of Flat Ground

8% of sampled oysters on the Flat Ground were brooding during Z01i8.was the highest
brooding rate recorded throughout all oyster beds in Lough Foyle. Brocalingienced on
11" June and there was evidence of brooding each week ufitBditember.Peak brooding
occurred in Flat Ground on"2July 2018when 26% of the sample was white sidle

highest number of blackick oysters recorded on this bed were tbunthe sample collected

on 39 September 2018.The number of spent oysters increased continuously frofh 20

)

August.

Brooding Activity Flat Ground
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Figurel5: Spawning Stag&lat Ground2018

17



Native Oyster Spawning Assessment Lough Foyle Summer 2018

Bivalve larval density Flat Ground 2018
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Figurel6: Larval Densityand environmental variables Flat Ground

Mean bvalve larval densityvas 3,820m*with a peakon the 25.07.18 (1380'm?) and again

on the 22.08.18 (21,966°). These peaks followed periods of sustained elevated water
temperatures above 16°C and brooding activit®G% and 16% respectivelylhere waso

larval peak in September following the slight increase in the numbers brooding in the samples
on 39 September suggesting that these larvae did not survive well or were exported from the
bed.

Mean water temperature on the Flat Ground was°C6(fangel1.919.6°C). Mean salinity
was 30 psuwith a range of 2.6-32.8 psushowing how little freshwater input there was
during the summer of 2018. Likewise turbidity was low relative to previous years thanks to

the prevailing calm weather conditions for mwétihe summer period.

Mean length of all sampled oysters from the Flat Ground was 76.9mm with a mean weight of
all sampled oysters of 71.4g. Those oysters brooding eggs or larvae had a mean shell length
of 77.4mm and a mean weight of 76.5g. 73% of theodiing oysters were less than the
minimum landing size of 80mmOQOysters as small as 39g and as large as 127g in total wet
weight were recorded as brooding showing the broad range of sizes that were spawning
during 2018.
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Brooding Oyster Length Frequency
Flatground 2018
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Figurel?: Length Frequency ofiBoding Oysters Flat Ground 2018

Brooding Oyster Weight Frequency
Flatground 2018

w
&)

30

N
&)1

No. of Oysters (%)
= RN
o 01 o o1 O

5 55 65 75 85 95 105

25 35 4 115 125
Mid Point Oyster Weight(g)

Figue 18: Weight Frequency oBroodingOysters- Flat Ground 20&

19



Native Oyster Spawning Assessment Lough Foyle Summer 2018

3.2 The Perch Bed

Table5: Perchsummaryinfo

The Perch

276

0.20
501889

33.12

Figurel9: Location of the Perch

Brooding activity was observed from23une onwards on the Perch Bes with the other
beds, peak brooding was observed in the PerchbauB/ 2018with 16% of the sampled
population in the brooding stage®nly 4.5% of the sampled oysters were brooding during
2018. This was the lowest recorded brooding rate for all beds within Lough Foyle in 2018.

The numbers of spent oysters in the samples waisnciously rising from late July onwards.

Brooding Activity Perch Bed
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Figure20: Spawning Stag®erch Bed 2018
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