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Christin Atchinson 

Senior Resource Officer 

Coasts and Inland Waters, Resource Use 

Waikato Regional Council 

401 Grey Street 

Hamilton 3216 

 

10 November  2019 

 

Dear Christin Atchinson 

 

RE: Consent Application for mussel spat catching farm offshore from Whauwhau, Coromandel 

 

I have been asked by the applicant for the proposed spat catching farm at Whauwhau to provide some 

clarification on the biological differences between spat and fully grown mussels, the process involved in 

spat catching, and some background to the current importance of wild spat as a seed source for mussel 

aquaculture in New Zealand.   

 

Green-lipped mussel biology 

 

One of the most common mussel species in New Zealand is the green-lipped mussel (Perna canaliculus) 

(kuku or kūtai to Māori). This mussel species is a native species that is unique to New Zealand and when 

grown in aquaculture (i.e., marine farming) it is known by the tradename Greenshell™. In 2018 the 

aquaculture production of Greenshell™ in New Zealand generated a total of $317 million in revenue, with 

$45 million in domestic sales and $272 million from exports of a wide variety of mussel products. The 

initiation of the aquaculture growing cycle of Greenshell™ relies on seed mussels or spat, which relates to 

this present application for catching wild mussel spat. 

 

In the wild mussels spawn their eggs and sperm into water column in their billions, and the microscopic 

swimming sperm find a tiny mussel egg to fertilize (Figure 1). Once fertilised, the mussel embryo develops 

into a larva that essentially drifts in coastal currents, whilst feeding by catching tiny food particles in the 

water column. A larva may drift for as many as 5 or 6 weeks, which can result in it being transported 

hundreds of kilometres along a coastline or into offshore waters. 

 

This scale of larval transport enables the mussels to replenish and establish distant populations. Once the 

larva is sufficiently developed it will sink down in the water column and look for a suitable place to 

become a seafloor dweller – a process known as settling (Figure 1). The chances of a larva finding an adult 

mussel bed to settle into are relatively slim, so instead they will settle onto other material, especially 

filamentous material, such as some fine-bladed seaweeds. 

 

This preferential settlement behaviour of larval mussels for filamentous materials is exploited for gathering 

settled juvenile mussels (i.e., spat) for commercial on-growing in aquaculture. Filamentous detached drift 

seaweeds covered in mussel spat intermittently wash up naturally at Ninety Mile Beach in Northland 

where tonnes of the material are harvested each year for seeding mussel farms throughout the country. 

Also, filamentous ropes are hung in the water column from traditional long-line marine farming structures 

and used to catch settling mussel larvae, which are then moved onto mussel farms for on-growing to 
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market size. This process of catching settling mussel spat on filamentous ropes is the basis of the resource 

consent application offshore of Whauwhau on the Coromandel Peninsula. 

 

When a mussel larva settles, it attaches itself to the substratum with an anchor thread, and then rearranges 

its body, including developing gills which are used for filter feeding, as well as growing a harder shell for 

protection. At this point the juvenile mussel is less than half a millimetre long. Small mussels from this 

size, up to around 10 mm in size are commonly referred to as “spat” and are the seed source used in mussel 

aquaculture. 

 

 

Figure 1: Diagram showing the life cycle of the green-lipped mussel. 
 

The Mechanics of Spat Catching 

 

The catching of commercial quantities of wild mussel spat at sea is a technically challenging process which 

is distinct from on-growing mussels to harvest size on mussel farms. Firstly, it requires a site with 

consistently high rates of settlement of mussel larvae, and preferably lower rates of natural settlement from 

biofouling organisms, such as seaweeds, sea squirts and hydroids. If high amounts of biofouling settle on 

spat catching ropes, they will often prevent mussel larvae from settling, and outcompete or overgrow the 

settled mussels. 

 

In this regard, mussel spat collection sites that are situated some distance offshore appear to often have 

lower rates of settling biofoulers, than for inshore waters. With a suitable site for spat catching, it is also 

essential to time the installation of spat catching ropes precisely at those times for which sufficient mussel 

larvae are available in the water column to settle. This varies from site-to-site around the country, 

depending on the seasonal breeding pattern of local populations of mussels. It also often varies from year-

to-year depending on the environmental conditions, such as water temperature and food availability for the 

breeding adult mussels. If the ropes are installed prior to the mussel larvae being available to settle, they 

will catch insufficient spat and accumulate more settling biofouling organisms than mussel spat. 

 

Frequently, mussel spat catching ropes are left in the water for a number of weeks to continue to 

accumulate sufficient settling mussel larvae as spat. Also, once sufficient spat have settled on the spat 
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catching ropes the spat are usually allowed to continue to grow to a larger size and become better 

established on the ropes until they reach a size and nutritional condition where the spat-laden ropes can be 

moved without high losses of spat caused by the stress of handling. Again, the timing of moving spat 

encrusted ropes is critical, otherwise spat losses can be very high. The spat catching ropes are usually 

recovered from the spat catching site by a harvest barge and quickly moved onto a coastal grow-out mussel 

farm where they are re-suspended in the water column so the spat can be on-grown to a larger size, and 

eventually to market size taking anywhere up to 2.5 years. 

 

The efficient collection of wild mussel spat on suspended lines is in a large part due to the skills and 

experience of the operator, because they need to reliably predict those specific times when there are likely 

to be high numbers of larvae in the water column, sufficient to accumulate enough settled spat on the ropes 

before being overgrown with marine biofouling. Deploying lines when there are insufficient settling larvae 

available will usually result in a commercially unviable catch of spat and the lines becoming overgrown 

with biofouling. This will then require the lines to be recovered and cleaned before they can be redeployed 

at a more suitable time when there are higher numbers of larvae available to settle from the water column. 

 

A variety of spat catching ropes are used for catching mussel spat in New Zealand, but they all have 

filamentous elements to them to encourage the mussel larvae to settle. Most spat catching ropes used in 

New Zealand are manufactured locally and are made with high quality polypropylene which is highly 

durable. Spat catching ropes are typically used for at least eight to ten years of spat catching before they 

are replaced because they begin to lose their strength. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Photograph of a typical filamentous polypropylene rope used for catching mussel spat in 

New Zealand. 

 

While the long-line structures (i.e., anchoring, floats and backbone lines) are in a similar arrangement for 

spat catching operations as for mussel on-growing, the duration of deployment of the spat catching dropper 

ropes that are hung off the longlines is much shorter – weeks versus many months to years. Only small 

juvenile mussels and light initial biofouling are present on spat catching ropes, unlike mussel farms which 

ultimately grow high densities of adult mussels, and can accumulate large quantities of associated 

biofouling.  

 

Why is Mussel Spat Supply Important? 

 

For 30 years after the Greenshell™ aquaculture industry was first established in New Zealand, there was 

strong growth in the annual production of mussels. However, for the past 13 years the annual production 

from the industry has failed to show continued growth, instead it has been fluctuating between 81,000 and 

107,000 tonnes per annum. This has occurred despite a marked increase in the total area used for mussel 

farming, increasing from around 2,600 Ha to 5,000 Ha in the same period. 

 

This lack of growth in production, despite the marked increase in farm space, is thought to be largely due 

to ongoing issues sourcing sufficient mussel spat to seed out the mussel farms. Efforts to increase the 

overall mussel spat supply are underway, including developing hatchery technology and developing wild 
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spat catching sites in new areas, such as this application at Whauwhau. However, there is currently a 

significant differential between the supply and demand for mussel spat, especially given that significant 

new mussel farming areas have been approved and are now being developed totalling around 15,000 Ha, 

i.e., around three times the current space used for mussel farming. 

 

The ongoing national shortage in the supply of mussel spat appears to be driven by two key factors. Firstly, 

there is high natural variability in the productivity of wild mussel spat sources, especially the Ninety Mile 

Beach spat supply which continues to dominate overall spat supply for the industry. There are also 

suggestions that this natural variability in the productivity of wild mussel spat sources is increasing as a 

result of climatic changes. There is good evidence that climatic changes will negatively impact the patterns 

of winds that are believed to be responsible for delivering spat material onto Ninety Mile Beach in the near 

future. 

 

Secondly, some historically important spat catching areas in coastal waters have declined markedly in their 

overall productivity of wild mussel spat over recent years. For example, wild mussel spat catches in the 

Pelorus Sound in Marlborough, and in the Coromandel area of the Hauraki Gulf, have both declined 

markedly over the last 20 years to the extent that mussel farmers no longer attempt to collect spat in these 

locations. The cause of this decline is uncertain but the consistent trends between locations suggests some 

underlying changes in coastal conditions making them less favourable for mussel larvae or spat. 

 

At present extending and diversifying the sources for the supply of mussel spat is critical to meeting the 

current and increasing spat needs of the Greenshell™ industry. This need is likely to continue well into the 

future given the fledgling status of hatchery production of mussel spat, the rapid increase in mussel farm 

space being developed, and ongoing natural variability in existing wild mussel spat sources. 

 

The Whauwhau site has the potential to be an important contributor to both increasing and diversifying the 

sources of mussel spat in New Zealand. I understand the nearest site collecting wild mussel spat on lines 

commercially is a small site at Great Barrier Island. There is also some wild spat collection on lines in 

Aotea Harbour on the west coast, and over 200 kilometres away, offshore from Opotiki in the Bay of 

Plenty. Both of these sites have very different local ecological conditions such that the timing of their spat 

catching and availability for seeding on-growing farms is likely to be quite different. Therefore, it is very 

likely that any natural variability in spat catches at the Whauwhau site will be localised in nature, and out 

of step with the variability at other wild mussel spat catching sites around New Zealand. As such, this will 

assist in smoothing aquaculture production schedules and greatly ameliorate the overall risk of commercial 

spat catches being constrained across New Zealand. 

 

The technology for catching mussel spat on suspended ropes is well known and proven under New Zealand 

conditions and is widely used elsewhere in the country, including in a number of more exposed offshore 

locations, as proposed for the Whauwhau site. The spat catching technology and operation as described in 

the application are consistent with those used elsewhere in the country, and therefore there should be 

minimal risk of unforeseen failure or consequences at this new site. 

 

I hope this background information relating to the Whauwhau application may be of some help to you.  If 

you require further clarification or information on any of the points I have raised I would be happy to 

assist. 

 

Yours sincerely 

 

 

Andrew Jeffs 

Professor of Marine Science 


