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IlI'I'RODUC'i'IOlT

The ouosel (Mytilus edulis L) is found ulone the

Hor1vOeian Co:....st fr 01:1 the Oslo Fjord to Kirkenes in Uorthern

Nor\'1ny in vuriublc Gensi ties on nea.rly all kinds of substrutu

~!iborG og Bohle 1968). In shelterod arens with coderate pollu-

tion, densi ty of l:lUssels may bo very high. Northwar(~s fron Bergen

musnel bods bccoDe nore und more scarce und thc dense populations

ure oftcn found on woouen piers. The dennity of mussels ouy be

high on sone beds in 30uthern lJorway, but in most nroas the ex

tension of these beus and thc nUl:lber of l:1usnels ure tao ona.ll

for cor.merciul exploitation. The beds ure frequeIltly found on'

rocky shores which are too steep and rough for dredging, und in

sooe localities tho w"utor is too s11.ullo\'1 to perrai t C01:morciul

fishing vesoels to operate.

Experincl1.ts ld th cul tivution of I:lussels were perfornod

Dore than 60 years ago (Bjcrknn 1910) when spat collectors of .

birch twigs ,,,ore suspencled fron buoyn. Tho spat was trunsplanted

to uire buokets for further growth. At thc Biological Station,

Arendnl, somo cultivntion experioonts hnve been perforood since

1943 (Lovcrson 1957). Thc intention was to develop.n siople und

inexpensive oethod to provide fisheroen with Dussels for bnit.
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Sput collccto~s oade o~ gulvunized iran wire were suspendcd ~ron

thick ",,,ires ovar nurro'\" buys und sounds. Collectors were also

suspende<.l ~roo chuins betucen buoys. In these experioonts the

Dussels recuine<.l untouched on the collectors until they wore ho.r

vostocl. A.~ter It yoo.r the I:lUssels utto.inod u len{jth o~ 45-60 00,

after 2-rr yeo.r 70-80 r.U:J.

Tho l.,c.in spuwning o~ l:1Ussels in Noruay occur in April

Muy when non tccperuturos ure 8_10°C (Bohle 1965). In tho Oslo

Fjord tho nottlenent o~ larvue usuul1y sturts in tho ~irst <.luys

o~ June. Tne peak o~ settleoent occurs in nid June und the settle

nont is ~inisho<.l nt tho end o~ tho r.lOnth. On the Host Coust, tho

spu,~ing und settloocnt sooos to occur about ono woolc onrlior

thun in the Oslo Fjord, possibly becnuse o~ highor son tcoperaturo

durine ,·/inter (Bohle, unpublinhe<.l dut~ rlinor settlements of

nussel Inrvne huve been observed in October by LovernCll (1957)

nenr Arendnl nnd by Bohle (unpublished dntu) at Drabuk.

In 1966 the Institute o~ Hnrine Resenrch, stnrted ncw

series o~ cultivution experiments. Thc intention "l(lS to cultivute

oussels for humun consurnption in di~~erent locnlities nlong thc

coust. Ronults ~roo sooo o~ theso experioonts ure presente<.l in

this pnper.

HYDROGRAPHIC COHDITIONS

Along the Horwegian coust und in tho fjords the sea. sur

face tempernturen va.ries considernbly, ~roo 16_2l
o
C in surn~er to

°0-5 C in winter, depending on wind und nir tcopornturo. On the

llest Const Deo. sur~uce tor.:pernturo in 'tV"intor is uGtmlly 2-4 °

higher thun in the Onlo Fjord. Sun~er surfnco snlinity usunlly

is 20-25 0/00 01' .even lower n~ter henvy rnin~nll. During winter

surfnce snlini ty nay incrense to 30 0/00 01' oore. At IVle1soovik,

Strengereid, und Lnngenes the sen usuu11y is covered uith ico for

severnl oonths in ,,/inter. In the Os10 Fjord, Helsor.rvil::, Dnlu

väGen, nnd ITordn.svntnet the sen is covere<.l occusionully. At l~vi1;0

ay und Tertnes ice cover is rnre.

EXPERIHEHT.hL PROCEDURE

Spnt collectors were suspended froo rnfts (7.5 x 5 n),

",vith flouts oo.de fra::! fonn plo.stie. Eo.ch raft hus n buoyo.ncy o~

npproxiontely-2 tann, which is sufficient to cnrry 8 tons o~
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subncrscd oussels. In 1966, 1967, ~d 1968 eißht rafts were

unchored nt different locnlitieo in Norwny (Fig. ·1).

As spat colloctors were used gnlvunizeq irqn wire

(diaoeter J 00), synthetic fibre ropes (circuaference 7/8 -

l-i inches), sisc.l ropos' (1 inch) ,::md sisul ;opos tarred '\V'i th

coaitur.., The sput collector usually ...w~e 2-4 ~ 10nG, hut ionger .
: .. .

collectors hns ulso been triode Tho collectors wero suspended cn.

0.5 D npnrt, l:ussels 't'lero left. on the collectors vri thout thinning

until they Here hurvestod.

SUI:1ples far detorr:Iination of lenG'th distribution and

length incrouno were to.kon <lirectly frOf.l tho ropos und ,·!iros.

Beco.use the clustors slided down tho collectoro (purticulnrlY

ut 3nnroyu o.n<l DrDbo.k),'it .'t·rus d:1:f.:ficult to find represcntut1.ve

suoples of musseis in thü lnte uutUDn of thc socond yeur.

RESULTS

Sottleoant

In tllC 0010 Fjord hoo.vy settlCl:lOnt of I:1Ussol larvne

110.5 been observed. At SnnrDyn 60,000 spnt were recorued per

octer of synthetic fibre rope (7/8 inch). At ltvitsoy o.ll.d Dnln

vaGen (on the auter const) sottloI:1Cnt 1-lUS light 1vith only n fOl'l. ~. .

spnt in the upper ootar bolow surfnco, probnbly due to shortnge

of lnrvuo und strntificntion of the wuter nusses or too late

suboersion of the spo.t colloctor~. Tho settlooont rocordodon the

South-enst Coust (Strongeroid uml Lnnßonos) was sutisfnctory

whilo ut Tertnos und I~ordäsvutnot nonr Borgon, the sottlemont

wan henvy.

On tho nnchor chuins ut Drobnk, tho Dussel lurvne

settleu ut nIl depths, froo surfuco to.close to the botton (10 n),
with the hiehest numbor of spnt o.t 1-1.5 0 belm'l surfnce. At

Hor<.lasvntnct, sput 't'las not recorclod in thc uppor hc.lf' eeter,

whoroas utDulnvugen und JCvitsoy the sput settled in tho upper

oetcr only•.Although the hyc.1rogruphic clntn froe tho experioentnl,

. ,

period nrcnot c.1etnilec.1, it is rensonnble to o.ssuoo thnt the top

lnyer in Nordusvntnet is too brncki.sh (in rniny per~ods belo\"!

15 0/00 S) for sottleoont. In contrnst to this the surfuce luyer

is probubly tho only wutcr l::lUSS whore tho sulinity is nufficiently

10...., to be ucccptocl by'thc lurvuo o.nd spnt in the outer urens nt

DnlnvaG'en und Kvitsoy. Another explunntion oay be thnt the l::lusscl

Inrvne do not occur in the 'tVUtor ousses belmv one oeter depth in
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the outer urens.

The inportunce of filnncntous uleue for the Bottlenent

of spnt w'ns first pointed. out by de Dlok und Geolcn (1958).
Bnyno (1964) streBsod thut uftor "prif-l<:lry settlOI:l0nt" thc Iurvno

dotuchod thc ~lGoe.

In our oxperinents it hus been foun<! tho.t iron w'iro

Lmst bo suboergod sono tino bofore the üxpectcd sottlenent to

obtuin good foulinß by fiIuoentous nlGno to which the lurvuo nuy

uttuch. In fuct, tho filumontous uleuo nct as u fishing not

(Fig. 2). In July und August '~lon o.lGuo loosen und doco.y, 0. suf~i

ciont nunbor of sput hns novod to tho 'lire und. nttnchod por

nunently thoro. ?iCUro 2 nlso ~how fornution of clusters with

sm~1 Dussols . inside und lnrgo onos in tho outorpnrts. The

~guro ulso show an offoct of sliding of clusters.

If hniry ropos uro used., tho spntfnll is noro or loss

independent of nlgnl fouling. In nrons whore the nuxlbcr of

Dussel lnrvno in thc wutcr is high (i.e. tho Oslo Fjord nnd

11ordasvntnet), it no.y cvon be nn ndvnntnge to subooree ropos

lnto too reducc nlgnl fouling und. so tho nu..':1bor of Inrvno.

It is nssUI:lOd tImt hniry ropos of synthetic fibres

(or turred sisul) uill bo tho f.lOst convoniont spat colloctor on

I:loSt Iocnlitios in Iror,'lo.y. Iron ,,,iro is less expensive but cun

only bc usod once und. is Dore troublcsono to l1undle. Bccnuso the

nunbor of spat in tho seu und thc fouling by filunentous nlgno

vnry considernbly bet'veon d.iffcrent locnlities nlong tho const,

choice of spc.t collecto:rs und tiDo of subnorsion DUst be bnscd

on locnl expcrionces.

In ureus suitnblc for ~~ssol cultivntion the onin

sottlonent probIen ure cnusod by tao lugh donsitics of spo.t,

und furthor experincnts ure nude to develop n sinplo thinning

nethod und to find u collector which allolvs only a snull portion

of the nnture lnrvne to settlo.

Dato. fro!:l Sno.royn., Helsol:wik und Lnngones uro not

reportc<1 llcro. After settlcoent in June, thc longth incronsc

,.,ns hiGh (FiG.· 3). In SopteDbor tho r.mssols utto.inod 0. nen.n

length of 15-20 00' (nuxinuD of individunl Dussels 25-30 1~1).

In Doccnbor neun lengtl1s of 25-30 ~~ woro recordod with

individuc.l nu;;::ir:.l00 up to 45 I:ll:l. At DnlOovacon tho grow,th \vo.s Dore
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. s1.aw. At :iIvi tsoy tho Doun 1.ongth of r:runsols w'as lw.4 0.':1 in

Augunt 1967. Thi:::; in 0. f'nirly high vu1.uo. HO'tvevor, tho nUl:lbcr oi:

oussels on the wires ,vus negligible duo to very sligllt settleoont

the previaun yenr.

o
In ""inter when thc suri:uce teopernture usunlly is 0-5 C,

t110 grm"th i:::; reduoed. In AUL'Ust-SopteI:lber durinß' tho socond Yenr,

t110 Dussels uttnined oeun lengths of 45-55 ~1 (naxinn oi: indivi-
l

duuls 65-75 on) ut 10cu1itios'uith the !lighest 1ength increuse

(Snuroyo., Drob~, Strencereid, lIordüsvo.tnot,und Tertnes).

Proc1uotion

Duo to high ljrmvth rntes, I:1Usso1s [;1'0"'11 on rapoG und

,dros in Horuogiun 1vutors hnvo vory SI:l00th und thin sho11s which

oonsti tuto on1y 29 %oi: totul body l'lOieht.

As 0. DOUGUrO oi: qunlity oi: OUSGolG i:::; UGod tho tern

condition index which is

Psteo.nod cout • 100
Phole I:1Ussel

Tho condition index vurios considerubly betuoen dii:i:eront

1000.1itios und ",vi th the tine oi: the your. Tho highest vu1ueG

(usuC.1ly about 30) 0.1'0 obtuined in nutuLID c.nd w·inter. Hm'lever,

oxtrone1y hiGh vulueG llUVO boen recordod in AUßUst (40.8). Ai:ter

spcn-,ninC' in i:..pri1-I-ky, contont oi: 01.wso1 l:lOUt is very 10W' und

index vo.1ueG bolo,", 20 ure 001:1Oon. In tho Os10 Fjord t110 highest

vu1ues huvo boen recorded in Narch-Apri1 before tho spuwning.

It io nosUl:lOd thut oininur..l 1.o11{;th i:or no.rl:otnblo musse1.s

in Horl1Tuy nny bo oot to 50 I.:l.":1 i:or nusseIs oi: high qun1ity

(conclition indox 25-30). Tho t1Usse10 then I:lny bo ho.rvosted tho

second uuturn, 14-18 months o.i:tor settleoont, deponding on growth

nnd condi tion indOJ::.

Tnb10 1 show thnt 0. snnp1e of oussels vnlioh contnins n

hie11 per cont by nunber (50.6) oi: son11 OUSGo1s ulso OC.Y huve 0.

fuir1y hiGn per cent (67.4) by woight of ousso1e > 50 m~.

Resu1ts i:roo throe 10c0.1itie:::; 1'1hich ho.vo boon c1nssii:iod

ns suitub10 i:or Gusse1 cu1tivution ure conpnrod in To.ble 2.

IlnxiI:tuLl ,",eight of Dun seI:::; obtuincd per noter uiro ,-,un 19.6 kg but

the record fron Strongoroid ,"ns on1y 9.5 kg. TIl0 nuober oi: Dussels

wus I:lOdornte (785) nt Strongoroid hut high (> ~900) nt Hordun

vntnet und TortneG. Tho per cont by weicht oi: Dussels ~ 50 ~~

is highost nt Strongcroicl (76), probnb1.y bocuuso of 10ss croudinc;.
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Howcvor, tho '\wiCht of' 1:1U8aola ~ 50 r:u:l por notor colloctor is

highor nt Horclo.svntnot ond Tortnos (10.6 unc.l 13.1 lq; respectivoly)

thnn nt Strouß"oroic1 (7.2 lq;) nncl tllo production c;ivon o.s "wicht

of' I:lussolc ~ 50 I:lI:l is neo.r1y tuioo. nc hieh ns nt Tertnos, ovon

wi th 2 r.lOnths ahortor c;rOlvth period. Tho proG.uction givon ns :

stonood oeo.t f'ron r.mscols ?::". 50 l:n:1 por I:lotor col1octor nt

Tortnes (5.37 l:G) uc.s non.rly 3 til:l0S o.s hiGh o.a tho vn.1uo nt

Stron[;oroicl (1.85 1-:::;). HO'tlovor, yiolua of' stoucoU .. f.1UG sol f.10nt is

oxpectod uaunlly to bo 2-3 lq; por notor colloctor.

To uvoid ovorcrowding und sl~dinG of' cluators durine tho

grQwth, o.nd for precticu1 rousons ,\ulon hurvosting tho I:1U8sols, tho

noro thnn cn. 12 kg. Fron our observntions und culcu1utiona it

soons that 1,000 sput por notor colloctor '\ci11 givo cn. 12 kg

Dussels in 14-18 nonths.•
final woight.of' ~usso1s per notor colloctor ought to bo r-J.ot

•

Sturf'ish prcdn.tion

In 1967, sturfish ln.rvn.o scttlod on tho 10lvor pnrta of'

apet oolloctors (2.7-3.0 c bo1o'\l aurfuce) in Uorddcvntnot. In 196B,

ovon if' ropos und wiros did not touch tho botton, Gott10Dont of'

sterf'ish occu~rod on tho sput col1octo~nt eIl dopths in cl1

locnli tioa, both in tho 0510 Fjord c..l1.d in tho DorGen eren. The

stnrf'ish (Astorins sPPJ f'ouna vory good conclitions ru~onG tho

nussol apnt. At Horu.dsvutnot, oxcopt in tho uppor hn.lf neter,

nourly n.l1 the spnt uus enten in 3-4 Elonths. On the locnli tio's

in tho Os10 Fjord, tho nuober of' sto.rfish uüre lo110r und pre

dn.tion lightor. It is supposocl thn.t unusuully high. ::m1inity in

the aurfnce lnyor Ims f'o.vourod tho stnrfiah in 1968.

SUI.IT1ARY

In cultivution experi~ents frow ro.f'ts, sottleDent of.

spnt vuriocl considornbly ond.up to 60,000 spn.t per notor col1ec

ting ropes IlnG been rocorded. On Dost 10cn.lities the growth rute

uus fnirly hiGh, uaunl1y n Denn lcngth of' 30-35 I:'a ",vus nttuined

after six c~nths grmith. In soma 10 cnlities thc I:1Usaels l:ln.y be

hnrvested uftor 11~-18 l:lOnths f'ror.1 sett1euont, ut u Denn longth of

45-55 1.."10. After n erOtvth poriod of' 14 l:lonths, up to 19.6 kß' of

nusso1s por r..lOter "lire h0.5 bcon recorc1ed, of 1'lhich 13.1 l~e uorü

of' Durl~otuble sizo ( :;:::. 50 00). In I:los"t 10cn1ities tho yield of

stCnI:ICU. Dussol ~oo.t mny bo expcctod to be 2.5-3.0 ke por noter

col1cctor.
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Tnb10 1. Longth und woirrht dictribu~ion of nusse1s

on collector nt Tertnos 11~ August 1967

-- -----1

•

Lcngth
I,

cf Vleight %Hunber

I ,"
Croup g:

I
"

30 r.n 21 11.2 55 2.8

35 " 14 7.5 60 j~o

1~0 " 31 16.5 190 9~"6

45:" 11.1 29 15.4 245 12~4

50 " iW 21.3 450 22.7

55 11 29 15.4 440 22.2

60 " 20 10.6 360 18.2

65 " 4 4.1 85 4.'3

Eupty

Ishc11s etc. 90 4.6

188 100.0 1975 100~0

Production of mussels on ropes and wires

•

I

Strcngcreid Nordasvatnet Tertnos

Date of sru::pling 17. Olct. 1967 7. Sept. 1968 11. Aug. 1968

I10nths fron
settlCl:rent to
sUr:1pling 16 15 14

Tleight (kg) per
I:letcr collector 9.5 15.6 19.6

Nur'lbcr of r..IUssel::
por noter -
col1ector 785 1925 1955
(calculuted)

Ueight % P50 76 69 67

Ueight (kg) of
r.mssels .2:: 50 III

per noter 7.2 10.6 13.1
col1ector

Condition index 25.5 24.6 40.8

SteaI:1Cd I:1cat per
notor colloctor 1.85 2.61 5.37
(kg)



•

o

".Langenes

Fi g. 1. Localities where cultivation experi
ments have been ca rried out.
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Fi g. 2 . Settlernent of mussei larvae on spat

collectors with filamentous algae and for-

ma tion of clusters of musseis (explanation

in the text).



Fig. 3. Growth of musseis on ropes and wires


