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3mi11ARY , " , >" ' , "

Sheilfish purificati~n (depurat1on) continues to b~ widely applied in
.... .-.J.' I '. "," ~ • \ : ',' • _ •• ,'

Englnnd nnd ~'1alen for the treatment of shellfish taken from areaA subject to

faecnl se·..lll~e pollution. '~~der' aprl1ication of the chlorine treat~ent'method

in usp. at Conwy. Uorth ~lnles 1:3 limited by lack of suitable sites and high

c~pitR.l cost of ·the IArge tanks ,necessary fortreatment, of musseIs.' ,The'. '

majority of live oyst~rs marketed now pass ,through purification systems

utilizine,ultra':'violet'li~htand this has led to development of a high density"

unit which can also 'be used for purification of the hard clam (Mercenaria

mercenaria) which requires a higherminimum water temperature. The present

paper reviewn·current purification practice in England and Wales and includes

notes on thehich density syntem and associated developments.

nrrRODUm' I on
;' . '. ." '.. .. :'

" " I

; ~rification ~~ m?ll~ocan ahellfish to render them free of taecal pollution

has, a~istory06fnlr.,ost'halfa century in England and 'HaIes. Prior to the

~~t~~~iv~'~fOrk .bY.' Dod'gs~~ '( 1,928') whi~h u~adchiorine a~ 'a st~rilizing agent ,for','
t. _ '. ~. I" ... , • • '" .' • .' • • , _.

aeawater in the.purificationof musseIs, purification was undertaken during

storaG~~f o~ntcrn in i~tert~d~l 'pits berore sale. COle (1954) demon~tr~ted"
tMt pits ~f 'thi'a typ~ could be U~ed for, 'purÜication particula~IY' in areaa free

• J _, • ...;.. .' I I.. t ~ • . ~ - • •• "'" . J

of pollution. The Dodp,3on system of mussel purification 13 still in use at _
• • ~ , . ' .., • ~ '. ., ',' .: ."',. • • " _~ ,J.

Conwy,. Uorth ;'[alos, whero ,it wns orieinally developed. Since that time the

pro~ess haa' 'hee~ 'a'dopt'ed els'e'where with minor mod'ific'ati~ns (Reynolda 1956),
.i ~ I .. "... •• ..'.. ", ~' ..... . ~ • t .,: • <'.' "

an:! in the1930s the method was used regularly for purification of oysters at

BrighÜillP,o~a,:'F.n·~~~ (i"~od 1957)." Extensive exp~rience i~ E~gland and ·l'1~le~
'" ' t ,.. ", , ..... . ~ • .. • .., , •

ha~.s~~wn that the chlorine.method is cheap to operate and ideally suited to

the' la~lj~ 's'~aletr~~tine~t'~fmol1u~c~ su~h as the ~ussel (MytHus eduÜs),' a

relAtivel;:'~h'~n~ C~t"JIl0dity compa'red ~~ththe' oyste~. T'he methcd hag not been

more wi,..iely adopt'ed ~'-v~~' ,formus~~ls, prima'rilY because of the lack of suitable

aiteG and thc hißh CRnital cost of 'co~structing the'large'tanks necessary to

purify musseis on a commercial scale.
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In looking for '~'sm11er sc~lEi met'hod' t6 b~' appli'~d to the 'purification .­

of the Europeen Flat Oyster (Ostrea edulis), a more valuable'commodity, Wood"

(1961 ) 'ih~estig~t~' th~ use 'of ultra-violet light. Fo11owing o'~: rrom this

initial development, tank systems of various types, all using ultra-violet
.~'. ..,' .. ' .,. '.. . ", ..... .,' ~ . . . . '.

light, heve been constructed in England and Wales. At the time of writing

about 24 of tbese systems are in co~~ercial operation and bave permitted

utilization of oyster stocks from areaa known to be polluted by sewage,

including many wbicb are closed or reatricted under tbe Public Health (Sbellfish)
. '. .. '. . '. ~.' .

Regulations, 1934. An interestine result of the widespread use of purification

bas been to confer a special status on purified oysters which ie nov used as a

selling point by wbolesalera. In consequence, it is current practice to 8ubject
• : "~I ", .:. > r., ','.. ,-,' ;" ,.', ;... '> ':. ~. .... • • " • ",' • ,

to a purifica~ion process the majority or marketable oyoters 1n England and Wales
• • -,: :' '. - '.:- • ~ ;.',,' .. :.~' -~ : • ". :' '">, ,.' • • • .'... ... .. ,~ .. "

regardl~ss of whether they 'co~ from polluted areas or not.
0 .... ; ):;:" ••

.,
...
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FORTHER DEVELOp~OOrr : : :' , ~,. r;·'·' '

All of the u/vsystems operate on the'same basic'principle of holding

oystera in recirculated seawater for a,period of 36 h'during whicb t~ the,

water in subjected to~a period of ultra-violet irradiation.' The background,
, ,

to the need' for.purification ',md other fonns of treatment together with a,
review of.themethods used hasbeen published' elsewhere (1vood 1961,' 1969) •.

Continued,use of these' systems andcontact with commercial operators revealed

a need for a small unit (capahle of subset'luent expansion) occupying limited

floor area and suitable for prOcessinP, high densities of shel1fish in,rela~ively

omall volumes of water.
, • - .' I ,', 't,.-,' I • f' r; .,'" .~. ., ,.,! ~.' ~, ' .:. . r . :. .' '. " , .~. • •

The'tenperature requir~merits of Europeari flat' oystcrs (Ostrea edulis) and the
Cransostren;~p'c~i~:3 (~:~~d :anB-ulat'n)' a~ ~;""~hthat' ~urifi-catio~ nny 1,e achfeved'

.. ' ,.", " ,',,' '. 0 ' '. ' - " . , .•. ' : "' .. '
at water tenperatures not below 5 C, and littlc :3upple~entarywater heating i8 .

.. ~ ,r'·l·.:~~.·~.;,.·.·";' ,_. '~ .. " ~.•.•. ~.

therefore required durine winter months.' 'Comnercial exploitation of tbe hard
clam (M~rc~~arin'h~r;~narin) ~tocks 'in S~uthanptonNater ror t~ e~po~t ~rket' ..

and ümit-~"h~n'e' ~or?shmpti~n l~d 'tC- n~'a'ssess~e~t cf the' ph~ification requir~merits'
• , • ..: (~.. • . •• -. .' .' • .,..':, • "" • I • ~

of this species.·~Althouen more tolerant of low salinities than the oyster species,
,- -,.. ',' •• 0>" ,. '" , ." .. : ..,. • " 0 • " ,

it was evident' thnt"the hard clam' virtually cease'd feedine below 10 C and to a11
.' ,., .r,.r,1 ~ ..... , r",l'., ~ '1""" '-". -"-,' ,\ ," ,." ,".._. v - • • •

intents and 'purposes hibern~ted 'durihg the winter'months. 'Existtng'commercial
:: ',~ ",! ": ... ,.::'.' r; ",1 '., '~:.-'" ..\. ; '.:; •.• , • ,.1', .."; '. .... ::.

purification plnnts for oysters and mU8nels were known to be eenerally effect1ve
' •. -' " .•• :".~:',~ .~ .• ,;_. '-"" ",,' " '." .. , .','. ~ ," ~ . " .... :. !

for these species in winter but to adopt them for winter operation at water
. ".,' :'."':" 0 .' J '.' '. ,~,,'; " ." . . ' '. •• .

tenperatures approachine 15 C, such as are required by Mercenar1a, was proh1b1t1ve
• .....; " .,.;...... .", , • . I .• • ~ f .", ,~ 1 , . ". t .

in terms of 6ost~- ,To'overcom,e this it w'llS' decided 'ta look at, thetreatrient. of-
hir,h densities ,of sh~llfish'in re'iativ~ly lo:~oiu~en,of wnter•. Additionally'"

thera ·h~s. been ~idcr~~:Oi~ dem~pd' f~~:\:'u~ficatio_n ~_ci 'l,i~,~, Dt~r~~e faciÜties .
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2

.. "-, '"
, .:" ...



'.
•

"

at inland sites, ,i.e. at,market level. -Here, use is made of artificial seawater

which can be conv~niently prepared from,tap,water by the addition of five simple

salts (see Wood,.,196~) but the,costs,of the preparation of water volumes of the

size required,by conventional'u/v systems are prohipitive.

In sum:nary ,therefore, there .was an obvious requirement for a purification

system incorporating,the followine parameters:~.

1) Small water volume without reducing shellfish density below that of a comparable.

conventional syste~; this oakes it economic to heat water and use artificial

seawater.

2) Compact for use in restaurants etcwhere floor area is limited.
3) r-mlti-purPo'~'e"p~~~~~;~~~o~n~~d'is'to~~ '(i~cl~dini,stora'ge or erustaeea).

4) Demountable (if required.) and ,convenient for handling of shellfish.
• 5) Capaeity 'e'~~;il'y'~~te~d:ed ~he~;:;eqlti.r~~ ~ ,':, ,'~, -, ' .

THE HIGH DEnSITY·UIIIT ' ' , .'

Fulfilment of these parameters has been successfully achieved by the ,

development ofthe system illustrated in Figure ;1, and a commereial scale

unit constructed in the laboratory on this prineiple has,been evaluated. The,

unit consists,of n slotted angle frnmework holding 10 moulded fibreglasstrayn

supported on runners,one above another., ,Ench,tray is·fitted with plastic standpipo

overflows which pcrmit filline to n depth of 3 inches (76 em) before water overflows

into the tray below,and:oo on down ,throueheach tray:into a sump or collecting

tank. Bach tray is also fitted with two plugged drainholes to facilitate,emptying

the unit when. purification io conplete.' '.~later, from 'the sump i8 pumped through ,a.

titnniu~ sheath~d inmersion heater and an enclosed,ultra-violet light unit for,

sterilization before beine delivered to the top tray of the unit. In view of the

~ relatively high cost of,commercially produced u/v sources operating on a flow

through principle, a simple do-it-yourself u/v aterilizer has been adopted to

reduce cost of this item by alnost 90/~. This sterilizer uses a 30 watt TUV

.germicidal lanp mounted inside a plastic water jaeket. Although this unit io

approximately 2~; les3 efficient than a similar commereial unH in terms of the

instantaneous kill of bacteria present in seawater, the relatively low wat~r

volume and high rate of reeirculat10n gives an accumulative kill of 99.9.7; of

.waterborne Escherichia~in<2h when evaluated with sewage polluted water;

for comparison the accumulative kill in'a conventional u/v shellfish purification

system is about 6h.

Direet immersion of the u/v souree in water results in some lass of efficiency

due to the eooling effeet of the eireulatingwater. TO'overeome this, further work

is now in proeresn to develop a unit where the u/v source is contained within a

quartz tube to provide an air jacket betwecn the souree and the circulating water.
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A number of commercial operators tend to regard purification units as a

convenient method of live storage of both molluscs and crustaceans, which in

high density systems rnay be undesirable because of the accumulation in the

water of waste products from the shellfish. Simple biological filters using

cockle shell (Cardium edule) as the medium have proved successful for lobster

storage units of a similar design. The value of these filters to molluscan

purification systems is now being evaluated.
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Fig 1. Oiagram of general layout of high' density purification system (details of
framework omitted)


