
Novel Broodstock Cages
AIM
• Determine if oysters suspended at the surface can survive, reproduce and release larvae

that will settle on spat collectors and natural substrata.

METHOD
• High and low density cages (Fig 3a) containing mature oysters have been deployed beneath

existing pontoon structures across the Solent (Fig 3b).

• Micro-reefs within the cages allow for the vertical stacking of oysters that can then be
individually monitored over the spawning season for mortality, occurrence of spawning and
gonadal development.

RESULTS
• Mean mortality remained very low, < 6 %, until July where it reached a peak of 21.2 %

before gradually reducing to 17.3 % in September (Fig 4).

• This increase could be attributed to post spawning stress, with reproductive activity
peaking in June into July (Fig 5).

• The cages function as artificial reefs increasing fish abundance and species diversity (Fig 6).

The efficacy of suspended broodstock cages as a restoration strategy for the European flat 

oyster Ostrea edulis Linnaeus, 1758: A case study in the Solent, UK.

Introduction
• Oysters are described as ecosystem engineers due to the habitat they provide for a whole host of

benthic species and the stability they bring to the substratum.

• Individuals can filter up to 200 L of water a day, removing algae and suspended organic material.
Large populations can have significant impact on the water quality of coastal environments.

• Like many areas of the UK that were once home to abundant populations of Ostrea edulis, the Solent
has experienced a chronic decline in stocks.

• This decline can be attributed to the continued and collective attrition of several detrimental impacts
that are highlighted in figure 1.

• This combination of factors will require a multifaceted approach to counteract the decline and
initiate large scale restoration.

Conclusion
• Ostrea edulis populations are sparse in the Solent Harbours, whilst Crepidula fornicata is

abundant. This is likely to be contributing to the poor recruitment witnessed in recent years.

• Broodstock cages have been proven to be a successful method for larval supply.

• Mortality remained low throughout the study, especially during spring 2017. The increase in
mortality during July is likely to be associated with natural post-spawning mortality.

• Microgeographic variations in mortality are potentially linked to environmental parameters.

• The artificial reef structure provides a habitat for a wide diversity of organisms including
commercially important, protected and critically endangered species.
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Figure 4. Total percentage mortality at each location for the duration of the 2017 spawning season. Parentheses = sample n for each 
location during each month.*UP was not sampled during August due to technical issues with marine vessels used to access the site. 

Mortality

Figure 5. Percentage of all oysters sampled exhibiting spawning activity. Parentheses = sample n for all locations sampled each month.  
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Spawning

Species Portsmouth Langstone Chichester

Ostrea edulis 0.0 0.0 To be completed

Crepidula fornicata 84.1 174.3 To be completed

This study aims to address issues surrounding larval supply and recruitment by trialling 
a novel system of broodstock cages suspended beneath existing pontoon structures.

Baseline Surveys
AIM
• The quantification of current abundances of the native oyster Ostrea edulis and the

invasive slipper limpet Crepidula fornicata is required as a baseline to allow the
success of the future work to be assessed.

METHOD
• Benthic samples were collected using a 0.1 m2 Van Veen grab in Portsmouth,

Langstone and Chichester harbours as they currently remain active fishery areas.

RESULTS
• C. fornicata occurs in extremely dense populations in many areas of the Solent

harbours, whilst individual O. edulis are either uncommon or absent (Fig 2 & Table 1).

Table 1. Mean densities (per m2) of Ostrea edulis and Crepidula fornicata in three Solent Harbours. Locations of the harbours 
can be seen in figure 3. Data was collected between the closure of the 2016 and opening of the 2017 fishing seasons.

Figure 1. The known detrimental impacts associated with Ostrea edulis population decline in the Solent.

Biodiversity

Figure 6. European eels (Anguilla anguilla), juvenile sea bass (Dicentrarchus labrax) and a juvenile seahorse (Hippocampus guttulatus) 
are among the plethora of species found inhabiting the oyster cages.
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Figure 3. (a) Bespoke broodstock cages containing micro-reef structures that are filled with Ostrea edulis. (b) Distribution of broodstock 
cages across the Solent. Codes and colours correlate with mortality data in figure 4.

Broodstock cage locations

ba

Portsmouth
Harbour

Langstone
Harbour

Chichester
Harbour

Figure 2. Abundance of (a) native oysters Ostrea edulis (b) invasive slipper limpets Crepidula fornicata, within Langstone Harbour in February 2017. 
Values are means obtained from 3 samples at each location extrapolated to m2 from 0.1 m2. 2 oysters observed in 93 samples.

The location of Langstone Harbour can be seen in figure 3, sample site UP is situated within the harbour.
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