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1. Introduction

Seed availability is an important component of ssscfor the shellfish industry in Europe.
For an increasing number of species, the seed ptioduand on-growing phases are
localized in separate sites that may be more & $pecialised. This phenomenon is also
amplified by the fact that consumers and producens be more geographically distant
because of the improving transport facilities. Tinisreasing movement of shellfish aims to
increase the global profitability. Such separaton specialisation can also be motivated by
environmental issues aiming to reduce the impadhefshellfish production industry (i.e.
current situation for mussel seed in the Nethedandegative impacts of such transportation
mainly involve spread of diseases, toxic algaetardntroduction of non-native species.

The control of reproduction in an increasing numifespecies has allowed the development
of hatchery-based seed production. This is the foasgysters and, to a lower extent, scallops
and clams. Initially developed in countries werddwseed was unavailable (e@. gigas
along the west coast of the USA), their expansisnincreasingly related to genetic
improvement through triploidisation and/or seleetiloreeding. In France, the ability to
produce triploid oysters by making crosses betwdiploid and tetraploid broodstock was a
major determining factor in the development of hatees during the last ten years.
Following an initial phase started in the early @98the number of hatcheries producing
oyster spat in France has doubled during the lasade (i.e. 12 companies today). This
shows that hatchery production is a profitablevitgti although very few figures are yet
available. The market of French oyster hatchedew®ot limited to France, as these hatcheries
export to several European countries. Shippingyéadettle larvae or small spat over long
distances is easy and it is likely that internadlotmade of shellfish seed will continue to
increase in the near future. Regulations relatedisease risks are likely to be the main
limiting factor to this trade.

In Galicia there are two sources for obtainig seedpne hand we have the wild seed that the
producers obtain from the rocks along the Galiceast, and the second is by hanging ropes
to fix the seed on the rafts.

Actually 60% is obtained from wild and the restrthanging ropes on the raft.

There are no important problems at the moment abbiatining seed in Galicia. We report
incidents with other shellfish grower or fishermainother products, about using the same
space along the cost, and as various islands wel@ded in the Nature Net 2000, the access
to these is under restrictions.



Nevertheless after the year 2002, and the shipetatikrestige” sunk infrom of the Galician
coast, threatening the collecting areas for sémd(3alician producers started to have interes
about the tecnology to be able to produce seedcdhdries.

Anothe interest regarding tripoids it is about #pawnig season, and the growers’s interest
about having a regular supply to the customersermtof meat rate. This is a economic
interest because the price is in direct relatiotn wie meat rate.

2. The costs of collector seed

Experiences and production costs of mussel seed ffinccollectors or nets.

Since 2004 we have a 3 years pilot project in Gagma catch mussel seed, on collectors or
nets, for relaying on the bottom.

The first year, 2004, we have put out 6 Magsy sgste

2 systems with collectors on one location and A wisal nets on a different location. This
year was not so successful. Because of the stnamgnt and high waves most of the nets fell
of and the systems were damaged.



There were also problems with the collectors. Mear we only harvested about 6 tons so it
was not relevant to make a cost price calculation.

In 2005 we used 2 of the Maqgsy systems and bou@rma@rtfarms. On the Maqgsy systems
we used different types of collectors. From 1 gystee harvested 4 tons and from the other
12 tons.

Smartfarm is a system with one pipe with a net lrapgnder the pipe.




That year we harvested 9, 2 and 6 tons from treethystems. The 2 tons was because of big
losses during harvesting. This was caused by teahproblems of the harvesting machine.

The quantity on the other systems was about tine & we had calculated by having a diver
taking samples.

Totally we harvested 33 tons which were relayedsoid as 50 tons consumption mussels in
2006. For 2005 we could make a cost price cal@arlati

The third year, 2006, we had 12 Smartfarms on femht locations. We harvested 11
systems. One was gone under 1 week before hargdsticause the anchoring did not hold.
This year we did not have big problems with hanngsand from 11 farms we harvested 107
tons.
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This was all according our calculations. For 2006 would also make a cost price
calculation.

In the cost price one can see the price of theeBystSome components are depreciated in 5
years and others in 10 year.

Next sheet shows costs per year multiplied with Ineinof systems and the other costs.

The total amount is divided by the kilos harvested.

If we want to go further on larger scale we havéuy a harvesting machine our self. Price
150.000 euro. We also need a ship which is adapttds type of work.
In the calculation we estimate to harvest aboubh@ per system.

Maqgsy system Depreciation
5 vyear | 10 year
System 10,000 €] 2,000 €
4 anchors 3,200 € 320 €
4 chains 1,400 € 140 €
Assembling 1,750€| 350€
2 buoys 1,300€| 260€
2 concrete blocks 240 € 24 €
4 small buoys 600 €] 120€
Shackles etc 500 € 100 € Costs per year
18,990 €| 2,830€| 484€| 3,314 €]




Smartfarm Depreciation
5vyear | 10 year
System 6,750 €| 1,350 €
4 anchors 3,200 € 320 €
4 chains 1,400 € 140 €
Assembling 2,000 €] 400€
2 buoys 1,300€] 260€
2 concrete blocks 240 € 24 €
4 small buoys 600 €] 120€
Shackles etc 500 € 100 € Costs per year
15,990 €| 2,230€| 484€] 2,714 €]
2005
Number
Maqgsy systems 2 3,314 € 6,628 €
Smartfarm 3 2,714 € 8,142 €
Renting + transport harvesting machine Smartfarm 5,000 €
Ship and crew 69,000 €
88,770 €
Price per kilo
Harvested 33000 kilo 2.69 €
2006
Number
Smartfarm 12 2,714 € 32,568 €
Renting + transport harvesting machine Smartfarm 8,000 €
Ship and crew 98,000 €
Renting of area to store farms 3,000 €
141,568 €
Price per kilo
Harvested 107000 kilo 1.32€
Future
Number
Smartfarm 50 2,714 € 135,700 €
Own harvesting machine 50 500 € 25,000 €
Ship and crew 50 10,000 € 500,000 €
Renting of area to store farms 50 250 € 12,500 €
673,200 €

Price per kilo

Estimated to harvest 500000 kilo

1.35€




3. Bio-economic model for calculations regardingtso

The hatchery facility can be divided into four maneas which represent the different
activities and stages which combine to producefitied product: broodstock holding, larval
culture, spat settlement and algae culture. Wathseration of the key requirements of a
hatchery, and based upon our experience at UWBave Bndeavoured to provide a basic
model for the production of 1 tonne of mussel $pat size of 5Smm (shell length).

The design of a hatchery model is based heavilywupe performance of hatchery activities
and key biological variables. The following biologl assumptions and variables have been
used based upon the experience at UWB:

Table 1: Hatchery biological production variables
Larval/Spat Culture

Density (D-larvae/ml): 10

% survival (from egg to spat): 1
Settlement Density (larvae/én 10
Number of eggs per spawning of 1

mussels: 10.00E+086
Number of 5 mm spat per kg 65,000
Algae Culture

Feeding ration (cell {f) 50

Algae Species cultured
Chaetoceros calcitrangnillion cells mi*) 10

T.iso (million cells mf" 5
Ratio (C.calcitransT.iso) : 4:1
Culture Volume (I) : 20.44

Table 2: Hatchery production requirements

per
in Total Spawning
Number of Spawnings: 12 n/a
Number of Broodstock: 65,000 5410
Number of eggs: 6.50E+09 5.41E+08
Culture volume (I): 6.50E+05 5.41E+04
Volume of Settlement material {n 6.50 0.54
Number of spat: 6.50E+07 5.41E+06
Weight of spat (t): 1.00 0.08
Algae used per day (I):
Chaetoceros calcitrans 2,600.00 216.40
T.iso 1,300.00 108.20
Algae bags used per day:
Chaetoceros calcitrans 127.19 10.59
T.iso 63.59 5.29
Spat settlement area:
nt 650.00  54.10
hectare 0.07 0.0054
acre 0.16 0.0134




Table 2 is separated into its constituent parts éindtrated in the following sections,
showing the production at each stage of the hagch&ne potential considerations associated
with initial set-up and operation, including readrinfrastructure and some costs have also

been tentatively included. Note: the hatcheryb@sed upon a twelve by four week
production cycle.

3.1. Broodstock Facility

65,000*
(1.51)

' N

1 mussel/litre

65,000

65_m3

Infrastructure Temp. Operating Cos
- Tanks control at 6°C Algae- average

£104k 6,500 l/day
- Pumps - air-con unit @ 1% dry body wt
£13k £20k

£262,136 /yr

\ l /

**Total operating cost = £282,000 yr/tonne of spatvorth £200

(N.B. £15,421 spent on Walnes medium alone)

Initial infrastructure = £117,000

* based on 1% survival egg to spat and a yieltiGofillion eggs per 100 spawned mussels
** excludes (except for algal production) runningsts, e.g. labour and energy

In essence, it is suggested that holding of sefficbroodstock (to produce just 1 tonne spat)

is not economically feasible and conditioning ie #lternative. Even if % survival is 10% the
cost is still £40,000.



Regardless of cost, and even if 10 % survival sspbe, 6,500 broodstock are still needed to
produce 1 tonne of spat, which is equivalent tavspag 541 once a month, every month.

A sensible revision suggested at the 12 month mgeti La Tremblade would be to restrict
mussel culture to just a very few massive spawndtgsg the natural season. Costs would
come down considerably, but would not allow yearaa production.

3.2. Larval and Spat Culture

Broodstock
=5410
mussel

Spawning
Protocol =
?

No. Spat =
5.41x 16

Spat settlement
area

= 54nf

Culture Volume
= 54,167 litres

A
~
Infrastructure Operating Costs

Tanks - £2k (1000l tanks). Algae - £1,005.44
Water Filter (TMC) /cycle

Sand Filter - 500 Energy £?

Cartridge Filters - 800 Labour £?

UV - £500

Reservoir - £

Pump - 800
Temperature Control - air-con unit

£?
Settlement Material £?

| '

**Total operating cost = £ 12,000+ yr/tonne of spat
worth £200
Initial infrastructure = £23,600

* based on 1% survival egg to spat and a yieltiGofillion eggs per 100 spawned mussels
** excludes (except for algal production) runningsts, e.g. labour and energy

These figures suggest it is not economically viablgrow larvae commercially; for example,
it would cost £12,000 in algal culture alone justgrow 1 tonne of larvae to pediveliger
stage. Again, restricting to just a very few massspawnings during the natural season
would reduce costs considerably.
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3.3. Nursery Growth

When the spat is 3 mm it can be cultured in difiereursery systems. Below you will find an
indication of the costs with 3 different systematthroduce 120*1010-mm individuals per
year.

Nursery system Downwelling | Upwelling| FLUPSY
Capacity (kg per i) 7.6 7.6 120
Depreciation(€ per year) 4420 4398 2474
Labour and maintenance (€ per year) 222560 111280 12320
Energy (€ per year) 770 385 3470
Total per year (€) 227750 116063 118364
Total per 1000 spat of 10 mm 1.90 0.97 0.99
Total per kg seed of 10 mm 12.67 6.46 6.80

The costs may become less when it is possibleltareumore seed perimThe costs per kg
seed is an underestimation, because it does natdmcosts of the hatchery phase (see 1 for
costs of culturing algae), costs of the phase flome 3 mm and costs of culturing algae
outside.

The calculations are based on:

Material costs

Labour hours at rate of € 15-20 per hour.

Watts and hours of electrical equipment at € 0 &8hour
Depreciation of 5-20 years

Nursery growth costs (Table 3) are estimated thatnursery phase of the production of 1
tonne of 10mm mussel spat would cost at least Z35®10 euros).

6
Table 3: Calculated cost of producing 120*1®M-mm individuals per year using three
different spat production systems*

Nursery system Downwelling Upwelling FLUPSY
- = 7.6 7.6 120

Capacity (kg per m : :

Total per year (€) 172110 88243 90184

Total per 1000 spat of 10 m 1.44 0.73 0.75

Total per kg seed of 10 mm 9.57 491 5.18

Refer to Blue 6Seed 6 month report
*Note: 120*10 10-mm individuals = approx. 17,500-18,000 kg oftg&.5-18 tonnes).

3.4. Algae Production

Monocultures of algae are used for hatchery prodnaf mussel spat up to 1 mm. When
they are 1 mm they go to the outside nursery wileey are cultured with algae from
polycultures. For a final hatchery production oD500° mussel spat of 10 mm per year in
batches of 60*101-mm individuals per month 500 litres of algaltout with a density of
5000 cells per pl are needed per day. Below youfimdl the costs of culturing algae with
two different continuous systems.
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Algal culture system Biofence Seacaps
Production (litre per day) 250 400
Algal density (cells/ul) 8000 4000
Buy and depreciation (€ per day) 16.40 10.95
Labour (€ per day) 7.50 7.50
Energy (€ per day) 8.56 14.10
Nutrients and CQ(€ per day) 2.00 3.68
Maintenance (€ per day) 0.70 0.90
Unforeseen (10% off total costs) 3.51 3.71
Total per year (€) 14115 14907
Total per 1000 spat of 1 mm 0.24 0.25

The cost of required algal production is based uperuse of the Biofence system combined
with the required volume of algae based upon cellexperience of the selected species at
UWB.

Table 4: Calculated cost of algae Biofence producslystem

Algal culture system Biofence
Production (litre per day) 250
Total per year (€) 14115
Total per 1000 spat of 1 mi 0.24

The Biofence system is a commercially availablenftgchnology one, but massive savings
can be made against these figures by using a lolnt#ogy outdoor tank culture system that
works on natural light and heat during the summer.
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Algae
Production

A 4

Larval Spat Broodstock
Culture Culture Holding

Requirement
C. calcitrans=
216.7 l/day
T.iso =108.3
I/day

Requirement
- Average 6,500
I/day

Cost
Biofence =
£12,065.25 / yr*

Cost
Biofence =
£262,136 lyr*

\ /

**Total cost = £274,201 yr/tonne of spat worth £200

(N.B. £682.5 spent on Walnes medium alone for larvat/ppoduction)

*based on calculation of algal production cosblime seed 6 month progress report.
** excludes (except for algal production) runningsts, e.g. labour and energy

2.5. Labour Cost

Although labour costs have been included withindalkeulations presented in Tables 3 and 4
| can only speculate on the number of people itldioequire to completely operate a 1 tonne
mussel hatchery. However, based upon a salarg@bDB0 and a workforce of 5 individuals
the hatchery would incur a £100,000 wage bill/lyr top of all other infrastructure and
operating costs to produce an end product worthoxppately £150.

Summary and conclusions

Based upon the few tentative costings shown inntleelel for constituent elements of the
mussel hatchery a comparison between investmenpadilict value can be made (Table 5).
This can be used to provide an estimate at incdgaiseluction levels.
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Of note the major cost is algal production. Howeeach of the four production stages alone
costs more than the product value.

Table 5: Cost of mussel spat production in hatcfexgluding labour and energy).

Production (tonnes/yr)

1 50 100
Investment 0.141
Operating Cost:
Broodstock 0.02
(Emillion)
Larvae (Emillion) 0.00
*Nursery (Emillion) 0.004
*Algaelyr (Emillion) 0.27
Total(Emillion) 0.44 21.75 43.50
Product Value (£) 200 10,000 20,000
Profit / Loss -0.439 -21.74 -43.48
(Emillion)

*Includes initial infrastructure, labour and enexpsts

Conclusion

The figures provided in this preliminary estimatioheconomic costs do not make
economic sense.
Areas where economies can be made to bring prasiucthsts more into line with
potential sale value of mussel seed are:

0 Use low tech algal culture

0 Restrict activities to natural season

0 Scale up volumes of culture during restricted pkobactivity

Compared cost of triploid rather than diploid production in a hatchery.

The same larval rearing, settlement and seed ge#thniques mentioned in above can be
used for diploids and triploids. However, at tha@np when the induction is performed,
certain extra costs are incurred. The chemicadDNBAP) used for the treatment is an
additional cost, which is proportional to the vokirm which the treatment takes place.
Diluted 6-DMAP solution may be re-used several 8méthin one day but cannot be kept for
longer periods.

14



For a single induction in 1L at 300uM concentratitive price would be 7.81 Euros. For a
hatchery scale induction like one day’s inductidrih@ Blue Seed technology transfer week
5 L was used (for the induction treatment of 86iian embryos).

Other investments would be the mesh for the siewekrays the frames and baths during
treatment. Estimates of these costs and thoseeattigents are given in table 6.

Table 6. Estimated costs of supplementary itemssandces for triploid induction in Euros.
Price in bold the basics cost without investment.

ltem Cost in euros Estimated cost flmformation source
standard induction
(hatchery scale)

6-DMAP (19) 162.80 39.05 Sigma

20pum Nytex screen (1L06.25 106.25 Dynamic Aqua Supply
yard)

Laboratory trays 1t0148.70 29.74 BLD Science

make sieves (10)

Carnoys: Ethanol (1L) 52.04 52.04 Fisher

Carnoys: Acetic acid85.70 85.70 Sigma

(50ml)

Orcein (59) 61.80 61.80 Fluka

Cost of flow cytometry65.00 65.00 Instiut Cochin

tests made by an

independant

organisation per hour

Extra personnel costs 42.20 42.20 French Ministére du
(5 hours, based on travail

French ‘SMIC’

minimum wage)

Total 481.78 146.25

Because of chemical treatment, embryo survival meyeduced, bringing down the oocyte
to D larvae production efficiency. This would mean increase in broodstock needs for
triploid production and so more broodstock conditigy, and then either a larger number of
parental individuals per induction performed or enorductions. The former solution would
be the less expensive on running and labour costs.

A triploid induction also requires extra persontehelp with the treatment and samples so
that all stages and necessary cleaning work caschreved within a reasonable time span.
The spawning stage also requires extra personnétifdoidy, especially in mass spawning

as there is a greater necessity to separate mate$emales rapidly and rinse females to
reduce contamination from spontaneous fertilisatiothe spawning bath. There is also a
need for rapidity in the use of gametes that cannggoved if an extra pair of hands is

available. Therefore it would be reasonable tovalior one extra person during an induction
day, bearing in mind that the team efficiency (@llgserson hours worked) will be gained by

the presence of the extra person.

Reliable ploidy tests presently require rapid asdesa flow cytometer or to a service that can

do such ploidy tests. A flow cytometer is a largeestment and so was not considered as a
reasonable option for a hatchery wanting to produassel seed. The price given in table 6.
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is just one example of an institute that offer sackervice; others in France include the
SYSAAF who specialise in aquaculture.

As mentioned for the diploid seed, triploid hatgheeed may need protection from natural
spatfall. In the nursery also, extra costs in seaingrowing equipment could be generated by
the need to keep 3n separated from 2n batches gatamgside. This could be even more
important for triploid seed than for diploid if is to be sold as a specific product and
command a higher price. Such a scenario is congleivatriploid mussels were to gain in
popularity with farmers as triploid oysters havéeTmarket might then demand specifically
triploid seed. The extra profits gained from a leigpricing on triploids could go some way
to offsetting the extra investment required, eitlermanpower or in specific growing
structures to keep 2n and 3n separate and pregbuatign by wild mussels.

4. Economic appraisal of mussel hatchery-fishevgstiment options

The model as produced for members of the consoiisuan extension of the model presented
in section 3 of this report. It provides a framekvéor some basic bio-economic analysis of
the costs and benefits of associated with the wargpurces and methods of securing seed
mussel. This includes (or can include) seed frord vephemeral beds, seed settled on
deliberately placed collectors, hatchery producgtbal and hatchery produced diploid and
indeed seed from any other origin; all providingcolurse that the costs associated with the
gathering or production of the seed are knownhi ts the case, the costs can be inserted
into the model at the appropriate location.

In its current format, the comparative basis isveen the costs associated with the collection
of seed from naturally occurring (wild) ephemerakd beds and seed, both diploid and
triploid produced, in a hatchery environment. Castsociated with seed sourced through
other methods can be similarly assessed eithernbgrting the costs relative to these
alternative methods into the appropriate Spreacktsbe by creating an extra page and
copying the connecting formulas.

The model is constructed through a number of casgadorksheets (8) — formed around a
front worksheet which provides the comparative ecoic appraisal of each investment
option over a 25 year period. The assessment hexs lade through utilization of the net
present value (NPV) of each proposal. NPV is taaeddrd form of financially appraising the
costs associated with a project that runs overrmabeu of years. It will indicate how much
value will add to the value of a company over a hanof years, or conversely how great a
cost burden an activity might be. A positive NPMIwndicate a project that should be
considered, a negative NPV is a project that shbaldiscounted. All cells are interlinked on
their home sheet, and core values are interlingegither the front sheet or the control sheet.
As such increased information on, for example, aisalgal production or on reduced
mortalities at certain life stages, can be inpued commensurate changes in the model
output can then be noted.

The structure of the model is to some extent lichit@ that it will consider the financial
issues associated with an activity but only inasoh — for example it cannot take account of
any external opportunity costs associated with ngkilternative investments. In the case of
the BLUESEED construct, the model is also just Ingkat the production / supply of mussel
seed of 5 mm in total length. This is of course tm¢ element of the process of culturing
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mussels for the market. As such issues associatedhe ongoing levels of mortality during
the grow out stages beyond 5mm have not beensagskds must be recognised that these
will have significant and profound implications ¢ime viability of collection or hatchery
based production if accommodated in an integratesihless.

The front worksheet is connected to the spreadtshieat detail the costs associated with the
methods of seed production, an economic appréaisaldctually runs the NPV function, a
chart outlining the comparative values over they2ar period, 3 sheets associated with
hatchery costs (formed through Deepdock workingeegpce of a stand alone facility), a
sheet detailing wild fishery costs (again spedifie Deepdock and operations in the UK) and
a final sheet of explanatory notes.

Comparison of investment options: frequency of 25 y r NPV occuring

200

180

160

8 140
c
g
S 120 P
§ B Wild fishery
%5 100 A [ Diploid production
2 E Triploid production
c 80
[}
>
g 60
LL
40 i
20 i I
0 .

(E75- (£6.5- (£5.5- (£4.5- (E3.5- (E2.5- (E1.5- (£0.5- £0.5- £15- £25- £35- £45- £55- £6.5-
£7.0) £6.0) £50) £4.0) £3.0) £20) £1.0) £0) £1.0 £20 £3.0 £40 £50 £60 £7.0

Net Present Value of investment option over 25 year s (Em)

Variability in the wild fishery has been introduces a random variable, the intention here is
to mimic in some way the natural uncertainty oftsbeds occurring, costs of accessing areas
and of management changes. The chart above desthdbeomparative output that might be
achieved over the 25 year sequence for diploid,deiptbid seed and fished seed. There are
300 different scenarios associated with each vigjabthough output from the hatchery is
considered to be a constant. Production costsdtmhlery seed are £ 6.17 per 1000 seed of 5
mm.

As with all models, the quality of the output idatéve to the quality of the data introduced.
We caveat this model with the understanding thathilsis of costs associated with hatchery
production of diploid and triploid are based onsahtial assumptions and are at best rough
estimates. Again costs associated with the wiltefig are related to those incurred on
average by Deepdock during the course of its noapatations 2004-2006.
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5. Conclusions

The model is a model for a year round productidre &conomics become completely
different if it is decided to run 1 or 2 batchegear (in the natural spawning time), avoiding
then the conditioning costs. In the same way witteerease in larvae mortality, the model
changes economically. The model has been dong#tras a size that can go directly to the
bottom culture. Results will be different when #m&d product is smaller spat that will settle
in ropes and could be transferred directly outside.

The adoption of hatchery spat use by shellfish ésrdepends on our ability to offer a
product dealing with two major constraints: (1)tttkee spat should be suitable for traditional
rearing methods and (2) should valorise and avaistage of high quality hatchery produced
animals. In other words, this means a successfuister of the majority of a hatchery-
produced batch to the culture environment. Ihexréfore necessary to find methods that can
efficiently transform eyed larvae into spat of #istently large size to enter the commercial
rearing cycle without wastage or diminution of nuarg

Traditional mussel farming techniques are basedommdant natural collection from the wild
that allows for very high losses in the early ssagéculture. Such losses are all the higher
because mussels are reared in an open environnigoutvany sort of protection. Such a
practice would be unsuitable for hatchery-producesels as it would incur immense costs
due to stock losses inherent to the rearing tecieniq

How then can we ensure that 50 to 75% of readetibeslarvae become commercial
mussels? The first measure is to manage the decdsiligcted or settled on the substrate
chosen for grow out. The second is to perform growt in a sufficiently protected
environment so as to avoid mechanical losses aadiapon. The objective is to supply the
farmer with a substrate covered with pre-grown rauspat, usable with improved culture
techniques that would themselves protect the logkst

Only a significant commercial advantage offeredtiigioidy and possibly genetic selection
would permit such a change in cultural practicesisTis why we abandoned the idea of
ready-to-settle mussel larvae as a product and taethink of a settlement and grow out
method that could pass from hatchery to mussel farome step via a short nursery stage.

The objective was to supply mussel farmers withlzstate bearing pre-grown mussel spat at
a known density. Mussel farmers use spat-coverpd tbat they wind around permanent
growing structures to cover them with mussels, sohad to find a way of controlling the
number of pre-grown spat per meter of rope. Tha ide chose was to grow young mussels
in the hatchery up to a size of 500pm-1mm, to scrigem and spread a population of
individuals of homogeneous size (fresh water wasdus temporarily halt movement and
settlement), at a known density, on a flat (2D)exbor (small-holed net or gauze: 400um).
Even distribution of the mussels on this collest@s ensured by avoiding natural photo- or
geo-tropism. The flat collector was then cut intiops (1D) that were placed on a suitable
support (by rolling the strips, spaced out, ontivame) in an outside nursery until the spat
reached a size where they could be transported moussel farm and put into rearing
(blackened mussels, 30 days).

This setting up of spat at the mussel farm can belylone a month or more before natural
settlement so to give the hatchery mussels tinestablish themselves and completely cover
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the rearing structure before natural spatfall ogcmd potentially takes over. The idea of
transferring hatchery spat after natural spatfadjnseem attractive, but hatchery production
generally has little chance of success after theiralk spawning period because it is
impossible to obtain quality genitors at this tifioe obvious physiological reasons (except
perhaps if you change hemisphere).

Table 7. Costs of different types of seed.

seed type source of species seed size price per | weight of 1000 | # per kg [exchange | price per kg
information (mm) 1000 seed seed (gram) rate seed

fished BLUE SEED Mytilus edulis

seed project 5 € 0.31
collector BLUE SEED Mytilus edulis

seed project 5 € 1.35
hatchery BLUE SEED M. edulis &

seed project galloprovincialis 5 £ 6.17 0.0179 55776 0.80 € 430.17
hatchery | Taylor Shellfish Mytilus

seed Hatchery, USA | galloprovincialis 1 $ 25.00 0.0003 3333333 1.85 € 45,045.05
hatchery | Shellfish Culture [ Mytilus edulis

seed Hatchery, 4 $ 3.00 0.0102 98343 1.82 € 162.10
hatchery IAP, Canada Mytilus

seed galloprovincialis 8 $ 12.00 0.0592 16892 1.61 € 125.90

Table 7 summarizes the costs of different typeseef. It contains the information that came
out of the BLUE SEED project and data from existngssel hatcheries in the United States,
Canada and Tasmania. This shows a very high poicédtchery seed compared with the
other seed sources available. Sales prices of meesd from hatcheries in Canada and
Australia are lower, but still considerable: € ¥#6 kg 8-mm seed in Canada and € 162 per
kg 4-mm seed in Australia. The prices are compar#ablseed prices of other species. E.g.
you can buy manila clam at $ 14 for 1000 seed mh®& In these countries rope culture is the
grow out system in use for mussels. Rope cultuvesga better yield than bottom culture,
which is the main system used in the NetherlandsWmted Kingdom. Production is much
lower in the mussel hatchery areas at the Northrigame West Coast and in Australia.. E.g.
mussel production in West coast USA is 1.2 millkgn(pers. comm. B. Dewey), compared to
50 million kg in the Netherlands. In addition, theare no alternative sources of mussel seed
available in the rearing areas. Furthermore, tHaevaf the final product is much higher:
around € 7.00 per kg. The economic feasibility abducing blue mussel seed based on
hatchery-produced larvae was compared with the fhlenaf blue mussel seed collection
methods presently in use. From this it can be emtexd that hatchery production of mussel
seed in Europe is only economically feasible whe pgroduct has an added value such as
triploidy.
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