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1.

SI]MM¡,RT

Settlenents by mussels, (Perna canaliculus) were observed. on a
pontoon carrying various suspend.ed. surfaces in Te Kor¡na Harbour
during the years 1967-1969. Initial settlement occuned. near to
the water surface, Subsequent coLonisation took place over the
whole water coJu-mn, but with d.ensest aggregation remaining within
1n of the surf ace. Very rapid. early grow-bh rates were obtained. and.
some of the first settl-ed. mussel-s reached a length of lOOm¡o within
the year. Two main settl-ernents were observed., a primary one in
spring and, a second,ary d.uring sun&er. very IittÌe settlement
appeared to take place during autun¡r and. winter. A tentative
scheclul-e for cultivation is proposed.
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2.

]NTRODUCTION

l¡/ith the virtual eclipse of botton d.red.ging for mussel-s in
the Firth of Thames d-uring the niddle 'l!60rs, d.escribed by
Greenway (1968), there arose a need. to d.evelop culture techniques
to replace (and possibly increase) tfre lost prod'uction.
Cultivation of mussel-s is extensively practised. in Spain a¡rd. has

recently been d,escribed. by Waugh (f9eA). Much interest in raft
culture is al-so being shown in the United. Kingdon and. successful
experiments in ScotL¡nd. have recently been d.escribed by Mason

(1969).

Although in New Zealand only the MarÌborougb. Sound.s area
appears configuratively akin to the rias of nortb.-western Spain

or l,ochs of ScotLand., there are some'bays and. j-nlets around
Auckland. and. Northland. which could be investigated. One such

inLet is Te Kor:ma Harbour, just south of Coromandel . It has

reasonabLe sheLter and. a minimum d.epth of three fathoms can be

found. at the lowest tide. In the past, quantities of tbe large
green mussel have been d,red.ged. at Coroma¡rd.el. lle Kor¡ma itself is
not a navigational fairway, but does have the d.isadvantage of being
a popular boating enthusiasts'anchorage. However, for purposes of
a smaLl scal-e experiment, it was considered. reasonably satisfactory.

METHOD

A sinple pontoon was constructed out of four large oil d'ru-ms t

strapped. by netal ba¡rd.s to taaalised. wood.en members, from which

ropes and. chain could. be hung (ptate 1). llhe structure was

moored. in three fathorns close to the sb.ore in Te Kor¡na Harbour
(Fig. 1). Ulooring chains were attached to the dn¡ns above water
LeveL so as to avoid. the chance of wild mussels noving from the
botton to coLonise the pontoon. In ord.er to ensure that ailditioual
mussel- Iarvae woulÖ be in the area, about fifty large mature
mussels, between 14-16cm in length, were dredged near Ponui Isla¡rd..
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These were enclosed. in chicken-wire bags and. attached. to the
bottom of four chains suspended. from the pontoon. SampJ-es were
taken from the pontoon at fairly frequent intervals, but this
depend.ed. upon availability of transport and other work cornmitments.

RESULIS

(a) Settl-ement and grovtb. of the colony as a whoLe

The pontoon was placed. in position d.uring June 1967 t
and. the first visit mad-e on 1, September. Atl surfaces
were then forrnd. to have received. a coating of algal slime.
Howeverr Do mussel settLement was observed,. About this
ti-ne gonad cond-ition in wild mussel- sùocks generall-y
appeared. fuIl with the possibility of imminent spawning
taking pJ.ace. A further visit on 10 October stil-l- failed.
to reveal- yoÌ¡ng musseLs but by the time of the next visit
on 22 November, there was a light settlement confined. to
structures within about lJcm of the water surface. A

Iength frequency of these is shown in sample (1) of Fig. 2.
Subsequent growbh and. d.evelopment of the colony can be
traced. from the mod.es in samples (2)-(1t) in Fig. 2. The

najority of these samples were taken fron the Lower
submerged. surfaces of the flotation d.rums. SampÌes (1)-(4)
were al-l taken from structures within lJcm of the water
surface, but in sampJ-e (5), taken on 20 March 1968, the
smaLLer group marked. (¡) was found. about halfway d.own

Iengths of Jm hanging rope. Subsequently mussel-s were
found- at alf levels, but the d.ensest oversettl-ement and-

aggregation continued. to take place near to the surface.
During a visit on 2t January 19OA, it was noted. that only
six small- (?.}cm) recentl-y attached. mussels, were for¡nd-
âmongst the J-arge mature ones which had. been placed,
originaÌIy near the bottom in chicken-wire bags.
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4.

Settl-ement on various su¡faces:

ManiLl-a rope of 2+" (6¡nn) circumf erence, "weathered."
mooring chain of 1:à" (7enn¡ }ink and. 2n i5Onru) d.ianond. mesh

galvanised fence netting were hung from the pontoon. Apart
from the fLotation d.rums and. a submerged. wood.en pJ.ank, oni-y
the ropes recei-ved. a settlement of mussels.

(c) Difference in growth between mussels at the surface
and near the botton - oversettlement:

On 9 October ßAA, a clean Ztr" (61nn) circumference
sisal rope Jm long was enclosed. in a sheath of +" (6nn)
d.iagonaL mesh plastic netting. SampLes of 20 narked and.

measured. mussels were "sesn off" at five 6Ocn intervaLs
along the rope and within the netting sleeve. The total
of 1OO musseLs ranged. in J.ength from 4.!cm to 12.Ocm.
llhe mean lengths of the five sub-groups ranged. from 8.rO -
8.lJcm. Unfortunately the rope was interfered. with, the
netting slit open and. most of the }arger mussels removed,
between visits paid. in l-ate February and. early June 1969.
Therefore no measurement of possible growth d.ifference (if
any) surface to bottom was obtained,. However, in June the
rope was stripped. of aLl- remaining mussels and their length
frequency compared with that of the original placement
(FiS. t). It is obvious that considerable oversettlement
took place and the najority of smalÌer musseLs were taken
near the top part of tbe rope. No marked. mussels were
recovered.

(¿) Extraneous Growths:

No special effort was made to keep sutfaces cfea¡t.
When the pontoon was finally d.isnantl-ed large nr:rnbers of
encrusting sponges, ascid.ì,ens and. polyzoa covered. the
structure. Hyd.roid.s and. a1gal growths, especially on

the ropes, bad. attracted. a sliny d.eposit of suspend.ed.

mud. This couLd be wasb.ed off to a d.egree by plunging
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the ropes
blue mussels,
Perna when the

d.own in the water. On1y a very few (.2O)
ed.uLis aoteanus) were for¡nd. nixed with the

pontoon was finally d.ismantl-ed..

DISCUSSION

(a) Time of Settlenent and. Surface Preference:

In both years settlement appears to have taken pJ-ace

over a period. of about eight months (Septenber to April)
with very surall numbers occurring in the remaining four
months (May to August) . tr'urthermore, major settlements
occurred- withj-n two f airJ-y d.istinct peaks. The f irst ,

which appeared. to be the heaviest, attached- i-n spring
and. was concentrated more in the surface water, whilst
the second. followed. on d.uring sunmer and was lighter and.

more wid.espread and. not conf ined. to near the surf ace.
This tining is simil-ar to that found. by CastelLanos
(ßAZ) for Mytilus pLatensis in a comparable latitud.e of
Argentina. He found- that these mussel-s began to spawn in
September and- that by December about 9A/" inad. spawned..

The apparent preference at l-east for the sprJ-ng settlement
of our mussels, to attach to structures near the water
surface has not been satisfactorily explained,. PauI (1967)
found- that, "in spring and. summer the Ilauraki Gulf became

thernaLl-y stratified. with warmest temperatures in the
shaLlow areas. However, thermoclines were generally
irreguÌar in position and. sj-ze". No bath¡metry was

attenpted. d.uring our experiments in Te Kouma, but the
presence of an early seasonaL d.iscontinuity and, subsequent
change could. possibJ.y account for some variation in the
location of attachnent by the young museels. It seems

strange that our lengths of mooring chain hung from tb.e
pontoon faiLed" to attract any settl-ement when eLsewhere
d.ense settl-ements have been noted. on chains. However,
chain is hearry to hand.l-e and. ours was lost early in 19Og

when it worked- loose in bad. weather. It d.oes not appear
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very suitable for cuLtivation purposes. T,ater a good.

settlement was obtained- on the actual mooring chains of
the pontoon itsel-f .

(u) Rate of Growbh and. Condition:

Early growth appears to be very rapid with some

slowing d.own in winter (l'ig. 2 and. Plate 2). MusseLs
which attached. d.uring October-November 1967, had- reached
a size of about 'loOmm by October 19OA. A further 7-8
montb.s Later they had. add.ed. nnother 20nn to their length.
Ind,ivid.uaLs were well in excess of this size (approximately
4+") when they would find a read.y market in New Zeal-and,.
This contrasts with the Spanish growth d"escribed by And.reu
(1918) where BOm'n was obtained. in '14 months. Even if our
rapid. growth was obtained- onJ-y u¡rder conditions of plenty
in virgin settlement, there is leeway for at Least
equalling the Spanish rates when competitive cond.itions
follow intensive cul-tivation. In both seasons at Ie
Kouma the October settLenent had- reached- SOnn by the
following June' i.ê.I in eight months.

Unfortunately, satisfactory measurements of cond.ition
were not obtained. until the e>çeriment terninated. in Jr.¡ne

1969. Then a sanple in the range 48nm 64nn (mean ,6.2
mrn) yield.ed a condition of 62.1%. Larger mussel-s were in
comparable cond.ition and, really 'rfat[ : these would. be very
acceptable for market. At no time when semples were taken
d.id. the cond.ition of the pontoon mussel-s teken appear poor
or watery.

(c) A Tentative CuLtivation Sched,ule

Mussel culture can be practised. both on and. off the
bottom and. has been d.eecribed. by Havinga (ße+). The

ad.vantages of hanging musseJ- cuLture off the bottom have
been fu1ly d.escribed by Waugh (1968) and. Mason (1969).
If hanglng ropes are chosen, in view of the initialJ-y
sparse and, surface Located. settl-enent found. in the Te

Kouma experiment; it night be ad.visabl-e to seed- the
ropes with mussels taken from wil-d stocks. These coul,d

be stripped. from ro.cks and. bor:¡rd. on to the ropes with
Fisheries technical report no. 43(1969)



7.

fine pJ.astic netting or even cotton. IVlussel-s J.ight]_y
bound, on to ropes in this maJrner have been found. to put
out fresh byssus thread.s and. securely attach themsel_ves
to the main rope al-most overnight. Howeverr âs they
grow they must be able to break through the bind.ing
ned.ium. In this r¡ray new ropes woul-d. be mad.e more
attractive to oversettl-ement and. a more even spread. of
mussels night take place d-own the ropes. Ropes should,
not be more than about 5m (16ft) long or el-se when
covered. in mussel-s they wilr be too heavy to hand,Le.
They shoul-d. be pJ.aced. one foot or more apart and. short
lengths of 2.)cm (1") d.iameter titreer out green,
inserted. between the lay of the rope at 1m (ttt¡
intervaLs. [he ]-atter wil-I help prevent the sheer weight
of mussel-s from oversettlements sinply slj-d.ing d.own the
ropes and. d-ropping off the bottom. A rough guid.e sched.ule
for operations is set out below.

'lst Year - July
August

October

November

December

January

February

March

April
May

June

2nd. Year - Juj-y

August

Set out "seed-ed.tr settlement surfaces,
j-nitiaÌ weathering.

E>çected. 'lst major settl_ement.

Expected. oversettlement, remove
extraneous growths.

)

)
)
)
)
)

Septenber

)
)
)
)
)
)
)
)
)

Separate the settl_ements obtained.
transfer smalLer mussel_s to fresh
Check extraneous growbh and mud_.

and.

ropes.
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Septenber)
)

October ) E>cpected. 2nd. najor settlement.
)

I{ovember )

December )
) Expected oversettlements, much work

January ) in transferring smaLr mussel-s to
)

February ) fresh ropes.
)

March )

From this point on the cycle should. broad.Iy repeat itself with
fu1ly grown mussels coming to hand. most of the time for saLe, and. I

fresh oversettl-ements taking pIace. The likely months for mussel-s

to show loss of cond.ition are October, Novenber and possibly
December.

The Te Kouma e4perinent produced- a counted totaL of very
nearly 6'000 mussels. About half of these were accor:nted. for by

the sarnples (4) (12) in Fig. 2, and. the remaind,er were taken on

d.ismantling the pontoon in Jr¡ne 1969. The l-atter are represented'
by the sub-sample (17). Due to the variety of surfaces, d.iffering
age groups and. sanpling without replacementr FnX estimaÙe of a

total- yield. from this experiment could. be nislead.ing and kras not
been attempted.

CONCLUSION

An excellent growth potential has been demonstrateil for the

Iarge green mussel. Initial settlement night be improved by seed'ing

rrew ropes. [here is need. for frequent culling, cleening and

inspection of surfaces. llhis is in fact cultivation and. should

enhance the maintenance of a maximum growth rate. Al'though no

caLculation of yield. has been possible, the results are encouraging.

April )
) CuIl and- selL large 1st year mussels;

Mav )
, replace with snall 2nd. year nussels.

Jr¡ne )
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Pontoon at Te Kouma Harbou¡__
t C oromand.el .
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Answers to this important point may come from continuing experiments
'pLanned, along the Lines of tb.e tentative cultivation sched.ul-e
outlined. above.
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Pl-ate 2

a
I MONTH

Nov 'ó7
5 T/4ONTHS

9 MOÎ.{THS 12 MOf\¡THS

Oct 'ó8

Representative growth of mussel-s from Te
Coromand-el-.
(Note: Bottom centre, ân opened- mussel
but d.iscoloured. d.ue to preservation in
was creamy-white.)

20 MONTHS

Jm 'ó9

Kouma Harbour,

showing'ffattt cond.ition,
formalin. if/hen fresb, it
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9.10.68 n= 1OO.

FREQUENCY OF MUSSELS SEEDED ON A CLEAN SISAL ROPE 9.10.6A AND LIFTED 12.6.69
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