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Introduction und method

During Fobruary 1968 notification ~us roceivcd from French biologists of

0. disease which appearcd to bc the cause of abnormo.lly high,moJ?talities of ...

PortuguosG oystors in the oyster producD1g bo.sins of tho Fron~h Atlantic coast.

Thc mortalitics appcarod to bo associatod with damage to thcgills. As 0.

result of these rcports Eritish oyster stocks wore examincd to soe if there

TIas evidonco of tho prcscnco of the disco.so in this country.

Samplcs from a numbor of consignmcnts of Crassostroa angulata imported

by private merchants from portugal and from Franco since April 1966 wore

examined for gill do.mnge. In o.ddition,.Brittany oystors (Ostroa cdulis)

importod b;r tho Einistry of Agriculture, Fisheries and Food (N.A.P .1l'.) during

April 1967, and small samples of Ostrca cdulis und Crassostrca gigas, roared

at tho Conway Lo.boratory, ITorth Wales, woro also cxamined.

To aSGist in thc rocording of do.to. obtaincd from thc examination of these

oystcrs and to maintain a standard for comparison,the following classification

of gill dama{~o has bocn doviscd. These catcgorios, hovJOver, are arbitro.ry end

ara not intondod to roprcscnt succcsnivc stagos of a ~inglo do~tructiva agoncy.

Light d~mago Gills shoWll1g no signa of nctivo degeneration ~ith thc

margin cntire thoug.l:l- i:rrcgu~c..r. Indontations in tho gill surfaco not peno­

trating mora than half tho width of tho gill and with not morc than a total

of fivG indcntationn on all gills and not more than threo on any one gill.

Platos A and B show Bills which are olightly damagcd; thc formol' showing

a slight but marked indentation of as~glc. eil~ ~n~ tho l~tter markcd undula­

tions of tho gill margin.
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Hodoratc damage Gills shcvJing no signs of activo degeneration \'IHh tho.

margin entiro though irregular. Ono 01' mol'O indontations cf the gills extond­

ing boyond half the Vlidth cf tho gill 01' more ihan fivo "light" indontations

on all gillo or mol'O than throo on anyonc gill .(platos. C and D).

Hoavy damage Gill odge ill-dofinod and ta ttorüd 1'1 i th dcgcnerating gill

tissuo, but lass than half total gill aroa erodod away.

Plato E shows an oystor with hcavy damago and also with areas of docaying

tissuc bordorod by an area of yolloD discoloration. Also ~ith the yollowod

area on tho undorsido of th8 mantlo.

Sevoro danage Gill odgoJ ill-dofinod and tattored ';Jith dOGono~a.ting

tissuo. Hore than half of tho total Gill tissuu missing.

Plate F in an examolo of an oystor in this condition. This oyster also

displayod numoroua yollo~ pustulos on tho body.

Results of }~{amination

Occurronco of gill damage

(a) T:rpical damago

Tho rosuHs of nIl examinations ma.do aro sho;'Jn fully in Table 1. .All

samplos oxaminod contained some oystcrs nith gill damago though in tho najority

of cases this nas predo~ina~tly ~f tho light and moderate types (plates A-D)

with no activo broakdo~n of gill tissuo boine apparont, tho margins of the gills •

wero cntiro emu all tissuo appoarod hoalthy undor tho microscopo. OnlJr tho

two s~nploß from ~msworth und sample D of Tagus oystors importod into tho

tho oxamin::l.tion of tho oystors that such

sho11 in tho region of thG gilln produced

Tt is bGliovoc't also that cortain organisms such

BlaclD"Iator in 1967 shm'lad s~bstantial J)roportions of hoavy and sovoro damgc

(plates E-H). Tho Eme~orth oystorn were importcd from Francc during Spring 1967.

It bocnD~ apparont during

featuros as protrusions in tho

irroGulnritios'in Bill shcpo.

as tho paa-crab, Pil1notharos sp. can causa gill dnmage. It would appoar thoro­

fore that thero is a background. incidonco of gill damD{~O Ylhich has no connoc~.

tion uith disoaso. The fact that small samploG of Ostroa odulis nnd

•
Crassostroa gigas roarcd at tho Ccn~a~ laboratory containod 50 pOl' cont with

light damage furthol' suggosts that thoro nay aloe bo, ill1dor somo conditions,

0. largor incidonco of gill danago duo to causoe other th~ disease.

(b) Occurr8nco of yollou discoloration on gill tissuo

Docnyinc gi11 tissue bordorod by an a.roa of yolloVi discoloration, as

cloarly Sh01'.'l1 in photograph E1 waD obsorvcd in tho mSVIorth sampIe oxaminod on

26 l1arch v:hon ono oystor displayod this syoptOr.1 nnd in tho BlachJator A (1967)

Tagus oystors, whoro 25 our of Cl samplo of 200 oystors (12.5 por cent) shoned

this foaturo to varying dogrcos. In this latter sn.mplo tho oxtont cf

..

2.



•
,-

•

•

•

discoloration und decay variod from a noro pin point of yollowed tissue to

large aroas cf brovffi degonorating gill tissue bordorod by a yolloTIed.area

(plate F) giving tho impression cf a sequonce which startod with tho invasion
.' "

of tho gill at one point which thon oxtondod to adjacent gill tissuc.

By 30 April some other samplosfrom tho rivers Blacloiator .and Roach had

shovvn this condition and it appoarod significant that all those samplos had

boon storod either dry or in tanks of sea wator for aperiod of days before

examination •

To detormino .tho offect of dry storaee on the cendition of.tho gills, an

experiment. ~as conducted ~ith Portuguese oystors importcd by 11.A.F.F. in 1961.
Five batchos of 50 oystors were packcd in polythene bags und storcd dry in tho

laboratory. A further 65 eysters from the same samplo wore oxamined on

arrival at tho laboratory and thc amount und extont of gill damage was

rocordcd. Each batch of 50 "las openod and exo.mined at intcrvals during a

per iod of 20 days following tho start of tho experiment. Hoavy mortalities

had occurred by tho fifto~nth day and tho tno romaining samplos were combinod

and placod in a tank of running sea wator and examined on tho twentieth day.

Thore was no consistont incroaso in tho amount or extont of giII damage

during tho course of the experiment, though tho'last samplo oxaminod contained

16 per'cent with areas of yellow discoloration on tho gill tissuo (Tablc 2).

A further experiment to test tho effect of storing oystors ~~s st~ted on

2 llay. Oystors were stored (i) in aerated sea TIator, (ii) out of w~tor,
"

(iii) for varying poriods .out of water and thon ir:rrnorsod in soa )'Iater for a

furthor 5 days. The rosults of this exporimont, shown in Tablo 3, indicated

that no signific~t change in either the por cent damago or yollow discolora­

tion occurrod.

On 1 Ilay a furthors&~ple of li.A.F.F. 1967 Taßus imports was examinod

and 28 per cent shoTIod varying degroes of gill dam~ßo and 3 per cont of tho

sanpIe shovlod Bills with yollow discoloratio:i1 and docayinc Gill thmuo. Pr~viously

theso oystors had shol'm only 14 per cent rlith light damage nnd had not dis­

plnyod any yellow discoloration. Lnter snmples from this population havo

ShOVffi a lower incidonco of dnmago und no discoloration in the gills.

It is.clear fro~ those cxporinents that Portuguoso oysterscun be kcpt

out of water for muny days without nny incroaso in tho incidenco ofdamago to

the gills, but whcn thc oystors are npproaching death damaßc. to the gills cun

occur, including the form which shows yello~ discoloration.

Tho latest indications are that tho yollow sJ~ptoms oceur whon water

tcmpcraturos ara fairly low, samplcs containL~g yellow discoloration cf tho
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gill having so fa~ only bean obtainod whcn rivor tomperatures havo been

botwoen 8°e and 13°e.
From observations on yollowdiscolourod gills it appoars that thcaccumu~

lation of lcucocytes in the damaged area may be tho cause cf thodiscoloration.

Black pigmentation often oceurs along tho gill m~rgin cf hcalthy oysters

but thore does not appear to be any assQciation bctwoen this pigmentation and

diseaso~

(c) Gills with soparatod filamonts

In addition to the typical damago found in oystor gills as sho\vn in

plates A to D, thoro also occurrod oystors with gills having singlo or multiplo

sop~ration of gill filaments do~n to tho base, in sone casos hoavily damagod,

(platcs F to H) and these were includcd in tho numbers shown in Table 1.

11 Functioning cf damaged gills

Danagod gills which did not show yollow discoloration were examined to

discover if they could bohave in anormal manner, by obsorving tho gills in

situ after romoving tho flat valve.

Damacod gill odges often appeared to bo ablo to function in carrYing

material towards tho meuth even though tho oral groovo had disappearod. In
somo instancos material was soen to drop to an undamagcd gill bolow the

damagod ono, but in others tho damagod gill odge appoared to take on tho

function of tho oral groovo.

Oystors with yollow discoloration did not show this ability to transfer

material over the damagod portions. It is thought·that oystors recovoring

fron tho diseuse may be able to ro-ostablish an oral tract on the damagod

edgos.

IIIHistology end Culture

Tissucs which sho'llod yollow discoloration nnd thoso showing damagobut

no discoloration havc beon oxaninod for cnusativo organisms by tho following

moth'~ds•

1• Zenkers fixative.

Tissuos teased and trentod GS folIows, but not soctionod.

(a) K 0 H (cone. )

(b) (i) 70 per contalcohcl and iodino

(ii) K 0 H (cene.)

2. Dcuin' s fixativa

. Tissues soctionod and stainod with

(n) Dclafiold's HaGmato~lin/EoSin

(b) llarris t Hnomatoxylin/Eosin
'h6;
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Table 1. petails of oyster samplos examined for gil1 darr~ge



•

•

,

-- -- --------

(c) Poriodic acid - Schiff tochnique

(d) Hoidonhain's Haomatoxylin

3. Stammg for fungal hyphae

Lactophonol/cotton bluo

4. Culturo tochniquos

(a) Thioglycolato medium (spccific for Dormocystidium marinum)

(b) l\.gar/soa \'Inter - for fungi

(0) Yeast/peptonc in sea wntor

(d) Nutriont agar - st&~dard bactoria tost

Hono of tho abovo tooh..'1iquos 1ms rovoalod any positivo causativo organism of

the disoaso.

lIr. D. Aldormcm~ of thc Portsmouth College of Toclmology, has made tests

for fungi from material supplied from this lnborntory.and by Dr. llartoil in

Franco. Tests using thioglycol~te medium havc becn made at tho Portsmouth and

BurnhnLl-On-Crouoh laborntoribs but theso hava not producod the characteristic

rosults expoctod whon Dormocystidium is prescnt.

1:1r. Aldormo.n hns isolntod n fungnl hypha from disoasod tissue but it is

thought likoly to be n socondary infoction, and re-infoction ~~porimonts havo

yet to bo mado •

Discussion nnd conclusion

It cannot bc said with certainty that any of tho symptoms describod horo

have arison from tho Gnmo causo that Ins rosultod in hoavy mort.::Llitios among

Portuguoso oystors in France, howovor it in significant that the Portuguose

oystors iI:1portod fron Francc and laid at EmsVJorth on tho south const of

England in 1967, ,1hich Llight be O:A'})octod to be cr.rryinc; tho disense, shovJed

tho highest inoidonco of "hoavy" and "S0V01'O" gill damnge, suggcsting that

the disease is alroady in Lbgland. Howovor similar gill damago was alsofound

among Portueuoso oystors inportod from Portugal in 1967~ und laid in the rivor

Ronch and thc Blnckl'later on thc oast const.

Thora havo boen no roports of above average nortalitios among Portuguoso

oysters during 1967 or 1968.
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Hocults of oyster storage experiments

Table 2 Experiment started 4 April 1968.

SampIe Storage No. %sho~ing damage
poriod (days)

Light Hodero.to Heavy Severe Yellow Total
--- -----+--

Original 0 65 18.5 18.5

I 4 50 18.0 12.0 L~. 0 2.0 36.0

11 7 50 16.0 4.0 20.0

111 12 50 14·0 4.0 18.0

IV ) 16.0
. ) 20 55 11}.O 10.0 40.0

V )
(hGErvy)
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