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ECONOMICS AMD WARKETING OF CAMMED MUSSELS: Bl-ABH-00099

Twn species of mussels are common along the California coast. One,
Mytilus californlarus, the Californla mussel, ocours on exposed, hatd
intertidal and shallow subtidal substrates (ses Figure 1}. The other,
Mytilus edulis, the bay mussel (also called edible mussel and European
mussel) Qs believed to Rave been Dntroduced accldentally to the Pacific
on the bottoms of ships. It is commom on hard substrate in bays and
sheltered waters along the coast, but was fommerly uncommon in exposed
coastal aress.

srortly after Well, exploration for offsnore oil and gas began in
the Santa Barbara Channel and off Los Angeles, arsas where previous
subtidal ofl and gas development had occurred (see Figure 2).
(Subtidal all and gas develogmént of f 5anta Barbara has a history |;_r|_:lir|;t
back ©o lB%6.) Several discoveries wers made and several tﬂ:m-a af
gevelopment structures were constructed to explodt these finds: plers,
artifleclal islands and free-standlng platforms. For reasons not fully
understood, the fouling communities that developed on these structures,
particularly on the platfomms, included large numbers of M. edulls;

nere in an open ocean envlrorment {see Flgure 3).



bBoth species have similar Life histories. Spawning apparently is
triggered by a change in water temperature, usually in the spring and
again in late summer, but spawning may be triggered at other times as
well, The start of spawning by a8 few individuals appears to lnouce
gpawnirg in the other mussels in the wvicinity, and most will releass
aggs and spemms In synchfony. Fertilization occurs Inm the water
column, amd the eggs dewelop and hatch into Froe-swimming plankbtonic
larvas. After a short period of planktonic development the larvae are
able, on encountering suitable substrate; to attach and change into the
familiar shelled foom.

There is a difference in growth for the two species with M. edulis
growimg Faster. On rew substrate, a rewly-smplaced platform, for
example, M. edulls inltially cominates the fouling commumity, On older
platfomms, the slower growing M. callfornianed Decoses more Obvious, or
dominant, and may attain large size (s#e Figure &), Perhaps it is
better able to withstand exposure to & high-energy  envirooment.
Wnatever the r[easons, newly-colonized platfomms harbor M. edulis, the
oay mussel, In guantlity, whersss older platfoms covered by olues
mussels tend o have more M. californdanus.

Both species of mussel are edible. The bay mussel, however, has
been much appreciated (and cultivated) In Europe and on the eastern
spaboard whers M. callfopniands i3 unlmosn. A market oxfists For the
more familiar species, and would have (o De developed for M.
califormiamus,
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Since the new oll platforms and ald platfomms from which the
fouling growth has been remowved offer a source of bay mussels off
Californda, & supply of this species exists that was rnot available a
Few decades ago.

A typical development platfoom off Californda comsists of several
equipment decks on top of & supporting framework resting on the sea
floor, The framework typleally has four malnm legs reinforced with
cross members, and mumerous vertical oll comouit pipes, and the subsea
portion offers a considerabls area of hard substrate for the attachment
of so-called Foullng organises (ses Figure 5). mMost of Che gQrowch i5
found on the upper 25 & (about 83 ft) of the structure (the platforss
presently are emplaced ln depths from 20 m (80 ft] to 265 m [about 850
ft.] and desper esplacements are projected),

Growth oo the sugerl sbooclures (s bessn sbodies). Coloniration is
rapld with the domimant species appapently decided by the predominant
planktonic specles available for settlement at the time of
emplacemant. In most cases this has been M. sdulis and a nearly pure
culture of bay mussels may develop {(sce Figure 6).  The bay musesl
colony grows rapidly but after several years suffers inroads from other
species  ircluding M. californiangs, anemones, hydrolds, barnacles,
varfous eollusks, britéle skars, amnd sSea stars, the last being
predators on the miyssels (see Figures 7 and 81, Ewentuslly, an
undisturbed platfome fouling community closely resembles the Touwling
communities found on pilimgs along the open coast, and M. gdulis
pecomes of minor laportance.
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If the fouling cosmunities on the existing platforms were left
undisturbed and were all that was awvailable, thers would bDe 1EtCle
potential for a Fishery Tor Day mussels on these struwctures: The
mussels would be Eoo Few and their shells too Fouled with obtber animals
to make harvest economically worthwhile. However, this is not the
case. The older platforms, because of engineering concecn over the
stresses imposed by the bulk of Ffouling organisms, are cleaned from
timm to time by divers (see Figure 9), which pemmits recolonization by
bay mussels (see Figure 10). Second, ofl and gas exploration and
development on the Califormia 0C5 is contimuding and rmew platfores are
being emplaced.

At present, about 20 platforss are located off southern California
and several mare are planned for the mear future. Studles of grosth
mtes Tof M. gdulis indicates Che mussels reach narvestanle size - 73
mm shall length {3 inches) - in ome to two years. The rapid growth
combined with an estimated carrying capacity of 50,000 kg (110,000 1bs)
af mussels per platform swggest a potential fishery based on the
existing and planned platfoss In excess of 300,000 kgs. (mope  Ehan
one=million pounds) of bay mussels apnually {assuming two years to
maturityl.

The maskat Tor mussels in California is developlng. At one Lime Lt
wis domand Limitod owlrg bto consuner antipaktby for the product. In
recent years, thanks Ln part to promobional edecation by Federal and
5tate agencies, the market has imcpeased and is supply limited, with
mast of the product (estimated 75,000 kgfyear) being shipped in from



the morthesst states. Local production is small (estimated less tham

10,000 kg/yr) For reasons that Will De discussed below,

The Project

Mespite & growlng market, the potential supply of mussals aff
California expeeds the present fresh market demard and will contiroee to
do so for ssveral years. Until demand catches up with supply, a need
might exist for & preserved mussel product that would use Ehe excess.
Such a product would a) allow more efficlent use of harvesters' wessels
and time owing Lo grealer markel volume and D) offer & seans ror
rarcdling sporadic large-volume hacvests such as might occur wien a
platfom is cleaned. In the latter case, some mutual benefit between
the oil companies and the harvesters might result in the fom of a
partlal payment bu Lie barvesbers o oretuem Puoc clesolg b platfoom
(an ameurk less than the current cost paid just to clean the platfomms]),

Saveral methods for  preserving Ehe  mussels  exist: drying,
freezing, =moking and camning. Ory mugsel meal has been  wsed
succeasfully mm s poultry Feed sdditive and  bhe method of meal
preparation ls straightforward enough; howewer, the value of the Tinal
product has to be competitive with fistmeal and other protein products
and necessarily requires a wvery Ilow cost raw product.  Mussel meal
progustion In svolume ls not a cost-effactive way to WEe Lhe TRECUTCE.

Freazing might bDe used to prodece a high wvolume, high value
product. One successful frozen muissel proouct presencly marketed is a

smoked, Cryo-¥ac mussel imported From Mew Zealand.  The product is



excellent; however, the market is a specialty market that does not
appear capable of absorbing large quantities of mussels. Smoking per
58 {and picklirg) also seem Lncapadle of handling large wvolumes of
mussels on an intemittent Dasis; canning, on the other hand, does,

Canned mussels aré avallable as gourmet itess in mary Food stores,
These are usually lightly smoked and canned in a splced sauce, Like
other specialty items, the market for these products 1s lLimibed.

Durimg WNII, mussels wers canned on the East Coast in guantity,
chdefly in Maime. Following the war the case pack dropped, to about
50,000 cases in 1945 and to zero soon after because of a Loss of sarket
Interest, depletion of the mesource, or both. This produect was
reportedly packed in its own broth and wes of excellent quality.

Universal Packers Cofp., @ small cannery located in  Oxnard,
California, was approached to ses LF they would be interested In trying
sane experimental memsel cannlng. They were. 5ince the cannery packs
mackeral and sguld as well as wegetables, no special profilems  webe
anticipated. This project was developed to pack about LOO cases (1% oz

tall cans, 48fcase) of mussels to oetermine the costs lnwolved and the

marketability of the product.

Institutional Problems
Mussels harvested for sale Tor hunen conswpbion are cowesed Ly
Federal/5tate laws on shellfish sanitation, ome of which meguires the
mussels be harvested from waters certified for shellfish culoure.

Since most of the platforms are well offshore and therefore remcte from



pobential sources of pollution, certification should be possible.
Indeed, ome Santa Barbara-based compary engaged Ln mussel harvesting
has obtalmed certification for an area of water offshore Ehat city.
Howewer, certification reqguires the monitoring of the proposed witer
for coliform bacteria for up to ane year and was mot & practical
spproach for this project. Further, oil platTorms discharge small
guantities of treated sowage and, Eo date, none of the waters
surrounding a platform has received certification. Instesd, the
company menkioned above harvests mssels from the platfoms and relays
them to rafts moored in the certified waters, whers they are held for
depuratlon for 30 days prior ko sale ta the fresh market, an
econonically unattractive process,

The State Health Services recognizes the problem and is working
with imterested parties to certify the walers ab cectain placlfopms,
obviating the need to relay, Howewer, for the purpose of obtaining
sufficient mussels For the cenning experiment, there was not  enoogh
time to resolve the certificatlon problem; Furbher, relaying and
noloing for 30 days for depuratlog several bons of  sussels  wes
impractical. Instead, Stakte Health Services agreed to permit a
one-time harvest of sufficient mussels to run the ewperiment, provided
they wope tested Tor ecollform  bacteria  prior to camning.
Unfortunately, the oll companics Lnsisted on requiring a 30 day
depuration. This meguirement made the project impossible as originally
planned and it was terminated.
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A second problem fs paralytic shellfish poison (PSP}, Certain
species of dinoflagellates (protozoans) contain a toxin that, when
large rumbers of the organise are saten by a mussel, ls concentrated by
the mussel Ln Llts tlssue. Althowgh the toxinm does not affect the
muggel, 1t may polson a person eating the mussel. Since the toxin is
not destroyed by heat, mmsels and other rilter reeding shellfish
likely to be exposed to the dinmoflagellates Ln the Tood supply are
guarantined,

A blanket oearantire on mussels and  clams Caken  for Peman
consumption im California is isposed by 5State Health From May Gto
povesber. Howewer, monitoring mussels for the towin has shown LT
unlikely to be of concern off southern Califoomia. State Health,
therefore, will permit the comeercial harvest of sussels in Ehat area
quring the guarantine period provioed each Datch 1s checked for the PSP
Eoin.

The third problem is obtaining permission from a platform operator
ko take mussels for the canning experiment, This wes arranged with an
operator suoject to two coveiltlons:  Stale Health Services approved and
proper  insurance Top the harvesting wvessel and personmel. A5 was
mentioned above, the former condition could mot be satisfied In a
timaly fashion.

The Final problem s the cannlng proccss ltsclf,  This, because of
the experimental nature of the project, was really teo problems. One
was the dewelppment of a suitable cannlng process acceptable to State

Health Services. A thermal process had to be found that gawe an



acceptable product (texture, Flavor and sppearance) and alss heated the
product to a temperature sufficient to kill potential botulism-causing
agents. The sscond part of this probles involved workding out a
scheduls whersby the canmery schedule would not be intermupted by the
experimental work,
Results

The goals of this project wers:

A, Develop an acceptable canned massel pack Do terms of texture,

taste, appearance and wholesomeness.

B. Detemmine the commercial feasibility for the product.

4, The Process, The antlcipated product w€as to be mussel meats
packed En brine or oroth in the stendard one-pound tall can. Several
trials wers made resulting in a sState Healtn services-gpproved Chepmal
process. Mussels for the imitial trials were obtaimed from uncertified
waters (ses Figures 11 and 12) and the pack discarded after the cans
were sealed, These krials were to work out the loglstics of opening,
cleanimg amd packing the mussels in the cans. Later trials used
missels purchased from the depuration rafts off Santa Barbara and w—ope
tun to develop the Flnal pack.

The final process as approved ls:

Fr=sh mus=z=ls are cleaned with & high-pressure spray. This 1s
sufficient to eclean messels taken from mew growth, Older growth
mussels hawve shells heavily fouled with barmacles, aremores and other
organisms and could be cleamed only by laborious scrubbdmg. The latter

ape not Felt suitable for packing in their own broth.



Hext, the mussels arme inspected and dead or partially open ones
discarded. The mussels are then steamed open in a retort - about 10
minutes. The broth, if it is to be saved, is straired and collected.
{Another method of opening we considered but did not employ was to pass
the mussels through the cannery steam box on the conveyer. Such a
continuDua process might make both the pre-stesming inspection and the
subsequent shucking more efficlent.)

The opened mussels are shucked by hand and the Dyssus (thresds that
attach the mussel to the substrate] removed. The meaks are packed by
hand into the cans wnbll the desired P11 welght of 200 grass (7
ounces) Is achieved, The cans are fllled with apring wabter amd 30
grams. of salt added; or with broth and 3.5 grams of salt added, The
filled eans were exhausted 20 minutes in the steam box (see Flgure 13)
bringing the tempcrature ta about 707 (160%F) ({sce Figure 14),
sealed and retorted for 24 minutes at 116°C (240°F) (see Flgure
15}, Two other retorting times and temperatures also were approved:
55 mirutes at 10°%C (230°F) and 13 mimutes at 121%  (2s0%).
Tha fommer yields = poorly—textured product: the lacter was  not
attempted but should yield 4 good guality product owing to the short
cosking time. A susmary of this approved process [s given in Table 1.



Table 1

Frocess Tor Canned Mussels

Step Procedute

1. Gleaning Mussels s washod with high-prassdre cold water.

Z. Sorting Mussals are fnspected and dead or partially open mussels
discarded.

3, Cooking Mussels are steamed open (10 minutes). Broth may be
collected and stralmed.

4. Shucking Moats are shaken or picked from shell and Dy ssus removed.

5, Packing 200 gns (7 oz) meats are packed into 15 oz tall cans.
Cans are Filled with broth and 3.5 gms salt adoed, or
with water and 30 gns salt added. Total welght contents
42% pms.

&, Sealiny Cans are steam exhausted 0 mimutes,  bringing
temperature to about FOPC {1609F}, lids applisd  and
cans sealed,

7. Aetorting Cans are retorted for 24 minutes at LLeD {20008}

and allowed to cool.

Mussels packed In this manner have a good appearance, bLexture ard

flavor (see Figure 16). Since they are collected offshore in desp

water, they are free from sud, sand and grit. Owing to the prematum:

RS

termination of this project, taste pamel testlng and test marketing af
the product were not accomplished. However, judging from the sample

pack, this prosuct will be excellent for soups, chowders, salads and

=11=



B. Commercial Feasiodlity. For this praject commercial

feasihility 1s taken to apply only to the harvesting segment of the
Ingustry. We assumed the final product would compete with similar
canred products -- clams; oysters, ear-shells, marine snails -— and
would retail between one- and two-dollars per can. We then assigned
varlous levels of profits and costs to the sellers and the cannery and
an observed yield factor to estimate ex-vessel price, Shucking and
packing labor cost was felt to be potentially a significant factor and
was examimed separately,

¥ield. Yield is defined as the weight percent cooked meats to
whole (live, smell on) weight. In a series of trials, yield varied
from LI for small musssls From & heavily fouled platform bo 40K for
large mussels from a recently-cleaned platform. the main difference in
yleld was oue to shell weight: The sSloser growlng mussels from a
heavily fouled platform having thick shells. Yield also varied with
condition factor, recently-spawned mussels having a poorer yield.
Under average conditions and using mussels from continuously harvested
platforms, yields of 208 oo 30% should De oDrainapls.

Shwcking. Shuckimg mussels, romoving the byssus and packing
the meats, is time congsuming. With little or no practice a shucker
oould process 30 to 50 kgm (65 to 110 lbs) of codked mussels per hour.

Since this perfomance is at  the bobbiowm of de  beaming Curve,
production of 10O ky (220 lbs) per hour should be readily echievable,
Assuming a yleld of 208 and a wage of $3.90/hr, the total lebor cost
tshuckimg and packing only) would ba:

13-



Table 2
Per Can Labor Costs (at $3.90/fr) at Two Efficiencies
ard Thres Yleld Values

Froduction k3/nt
Yield {i] a

2% $3.0780 10,0390
0% $0.0520 $0.0260
A0% $0.0320 $0.00%6

The cost for shucking anmd hand packing evidently may be worth
minimizirng but is not, in itself, a major factor Ln product cost.
Rim Proguct Cost. Table 3 explomes the potential ex-vessel price

for mussels under different assumptions of profit and cost,

Teble 3
Ex-vessel Price Derived from Assumed Product Costs and Profits

Cost Per Cam
Retall price/can $1.00 £1.50 $z.00
Less
Retall sack-up [ 5%} .95 1.47% 1.600
Jobber & Wholesaler (30%) T14 1.071 1,429
Cannery costlcan 0. 70 -Gl&¥ JET1H L, 20
$0.30 LAY LTTLI 1.179%
$0.40 la* LETL* 1.0za%

SUnder the assumptions abowve, these figures represent potential ex-
wessel price per ky if each can holds 200 gns meats & the yield is 200K,

=13=



Owver the range of selling prices and coste wsed In the table, the
ex-vassel price may range from $0.31 to $1.23 per kilogram or Ffrom
about $0.14 to $0.% per pound. The lower price does mobt  seem
sufficient to support a wiable fismery. In fact, mone of the prices
available in the $1.00/can retail column are likely sufficient for this
purpose. At reteil prices im the $1.50/can to $2.00fcan  CARnge,
however, the potential ex-vessel price ($0.%0 to $0.%/lh) compare
Favorably with sea urching, another diver-harvested resource and a

fishery for @ cannery market appears feasible.

Conclusions and Recommendations

l. There is a resource of mussels Mytilis edulis on the oil ang
gas development amd production platforme on the southern
Califurnla OGS soukh of Mormo Bay .

7. The present market for mussels is Limited owing to health
regulations and problems penetrating the existing market, which
presently relies on out-of-state mussels.

3. Until the waters surrounding =ach platfors sre certified as
shellfish growing waters, mussels faken from the platforms must
be relayed to approved depuratlon sites and held for 30 days.

&, Because of the depuration requiresent. in 3. abowe, it is mot
aconomie to harvest muesels from the platforms,

5, If the waters around each platfors are certified, & mussel
fishery is likely with ex-vessel prices ramging From $0.80 to
£1.00/kg, and ewven nigher prices fof Che Meesh markst,

=]l



6. The fresh market is especked to be mimor for the foresseable
futuce owing to competition from  imports a&and consumer
acceptance; nowever, the full potential of the resource might
be realized if a Fresh market wore complenented by a cannery
market, which would absorD & larger volume of mussels Dut at &

lower ex-vessel cost,

7. The cannery market would be especially valuable for absorbing
large volumes of poor Quality mussels such a3 would De produced
when First haovesting a platform.

&, Tnis project has rTesulted in the developsent of an approved
thermal process for mussels.

. The major obstacle impeding the development of this fishery is
the fallure, 0 Tar, by the pil and gas imndusktry Eo obtain
cerLEficatfon Mo wabers MJI‘.II’.!..I‘!’JI.I’I.‘] Liwe platfoims. Serveral
companies are presently actively pursuing certification, ard

ong Tecently has obtained certification for ore platform.
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