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Abstract & Crassostre~ ~ig8S Thunberg's infestation by ~ltill

~ o:rlentall. Mori ln 1979 in the ba·sin oi" Ma,rennes-Oléron pr~.. 

sants t.o ~ma, one during sprlng, the other durlng autumn. The 
parasi tes hava infes ted until 64 %of bred oys tara .. 

The intenslty of infestation la w5ak (9~.S %of oysters are 

intes ted by lesl!I than six rema·lee) and dapend on the hOB ts' s Ize. 

By th1. ract, slgnlflcant Impsc t e-ppeares only in f.'Ip:r-:tng and in wln

ter•• midclle infes tatlon of' more than thra6 ~i. orlentall.~. fe:nuÜes 

seems te 1nduce 9. slgn1flc8'nt deCreSige of l''atea of cflrbohydratas .and 
ot glycogen. 
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Résumé: L li in.festatlon da Crasa.o.str~ :~~s.8:~_ 'rhunberg per- Mlt.\
lie,oh orlentalis Mori en 1979 dans le bassin de Maronnes-Oléron, 

présente deux maxima", l'un au printemps, l'eillUtre en automne. Las pa

raai tes ont tn.fes té jusqu'à 64 % des hurtl~eg mis es en élevae;e. L j In

ten~ité d'infestation est faible (93.5 %des huttres sont tnf6stées 

par moins da six .femelles) et dépend de la taille des hôtee. De ce 

.fait, 11 n'a'pparait d'impa.ct signlricat1.:f su.r l'index de condition 

qu' su prin temps et en hiver. Une in.f~'S tatlon moyÉmne de plus de tt'ois 

femelles de _M. ol"ientStlls semble Induir'c UI:"'18 réduction 31Rnlfica,tlve ....,m __ 

des taux de glue ides totAUX et de glycogène .. 

Introduction : 

The endoparaaltlc copepod Mytilicol~ ~~~~~afis Mori (1935) 
was tirs t descrl bed on the French ~ tlf1!ntj c C 09'3 t~1 in 1977 inQ\rca

ehon (Hiss .. 19T7 J. Âs ~m the Amariean 9.<nd Ca'Dadlan coas ta, Ill.ftar 

epizootie of 1970-1971. i tars the massi va introduc tion of the- Ja,pa:

nase oysters .. Crassost,rea, gi,5,as ThunbEll'g~ whlch B8611l8 r'8sponsibla 

for the Mltl11cola !22:1ep~.alil!f appas'rancG!, (BI'adJ...e~! and Siebert., 

1978 ). 
Opinions diffar aOou.t et.t'eets 1nducad by the lwesence of .ML~i

lico11dae in the intestinal tracts of molluska (oY9ter~ musseI) on 

their condition. For SOll1&, t.hasa affects depend on ttlEJ intenslty of' 

infestation (Cole and Ssvage, 1951 ; Andreu,. 1963 ; Gee and Il'1. • 

1977)" for the others, thero \r,ould ha no effect (Brenko,. 1964 i Deth

lefsen, 1975). Llkewise, in some peoplst: s opinions, &.~~.)l-col..!. action 

18 made responsibla for the massive mort&lities ai' r'l;)G;,rerd mol1.usks 

(Korringa, 1951 • Hiss, 1978). wher-6&s the othel's conclude to the 

absence of e!'fect (Bernard. 1969 ; Katkansky and ~ü. 1 1967 ; Glude, 

1975 ). 
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In parellsl to a blometric Qnd blochamical s tudy of oys te·!' rea, 

ring at Marennes-Oléron in 1979 (Desloua-Pa.ol1., 1980), the infasta

tian evolution of these oysters by M. ot'ientalis has been taken into. 
account• 

. We'll try", here, to examine the impact on the condition, as weIl 

as the tissues of OY9tB~S. 

l Methods and materials- : 

-
The parasltlsm has been studied on two shar6s of ~ 

31gas of different ages~ the rirst born in 1977~ the second, in 1978. 
They have bean reared in elevator position since J~dluary 1979 in the 

basin of Marennes-Oléron (fig. I) on the banc dtAgnas" at the densi t~ 

01' 320/~. 
S amples of 50 oys ters by a-ge groups were taken. e\nd analys ad 

twice a month. A.fter' the determination of the weights and the volume, 

the intestinal tra-cts of oystars ware opened and the parasites coun

ted. 
The parBsi tes are class 11'1e d ln thre6 groups (Chew and aL Ile 

1965) :
 
- males and immatures : size OetVleen 2 B.nd 5 mm ;
 

- remales : slz-e ~ 6 mm ;
 -
- matUre:::\ t'emales w1jt~h Cal"f'Y ZlCS .. 

The condi tion index employad outcomes trom Higgins' s tnd.e-.x , 

(1938) : 
wet weight of the meet (g.) 

l - x 100 
volume of sh811 cavlty (ml.) 

After freezing and dessication of oysters' tissues et 60 D C~ 

durlng 70 hours (De?lous·.. Pt\:o11jl 1980) .. the p.r.'otelns (,ll"e analysed by 

the' method of Lowry and al. (1951), the- carbohydra tes and the: gly

cogen by the w.ethod of Dubois and al. (I956) .. and the lipids .. ex

tracted and purif'led b:J' the methQd of' Bligh and. Dyer (1959) are 

.../ .. 
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welghtad. 

II H, as ul ta. : 

The percentllge. of infes tf..ld oys ter3 by ML0_1icolLa: cri. entfl,lis cao 

grow untl1 6J+ %, but S66ULS to depend on the oystèr's" s:Lzes and the 

seas on (fig. 2)., -
Indeed. though we t'lnd parasi tes in the sl:x-month old o;tsters, 

lt's on1y in thè 15-month old thet we notice an aur;mentation of' 1n

.fested percentage ln the population. In the aIdas t oysters,. 1fue 1n

.festatton presents a ma xl ma· durin;1, 8prln.i~, which, a.f·ter· 9. surnmer 

.fall, reappellrs in autumn barore a winter 8 tage. 

However, the infestation intensity, OT' middle number of para

sites peI' inf'ested hast (f.i.g. 2), ahowin,l, li mB.x::'i..ma. only ln a.utumn, 

involves a Most impOl>tant infestation during t"üs pet'lod :for the 

two oyater groups. 

The M. oT'ientelis population structure (fig. 3) shows Il spring 

augmenta,tion of mature !'emalt"):~ numt:e-r,. and a decreaaa of im.mature 

.famales.. The phenomene' 18 1"eversed a t tbe end of a.utumn. The females- s eem mature during aIl the year'. The males an d :t Huna tU!'6 number ris es 

in 8.utumn untll am important stage dur'ing winter~ 

2- Influence of the para~l t t:tsm on tl'lA cO'ndt t i c~n lrld,6X : 
------------------------~~-------_ ..~----~~~~-~--~~~ 

A sLsnlficant dif.ference appear's b'âtwaen t.b.6 rn:1ddle condltion 

index o.f the infes ted oys teps and the. t of the. non··tnffH3 tad oys taros, 

during sprlng and winter j< for theme, borD ln 19'/'7 (table l J. 
Though, we mllst point out that, dU:cin~ aIl the atudied yearj< 

takinf:; onlly the ramaIs perl';!'s i tes tnto cClnslder'fl't,ton (the blggeI'),. 
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1"1 ':Ur'8 2 :	 Var'lations of pe2centage (- ) and of the infes

tation intensi.ty (.,._.-. ) dUr'inr; 1980 for Crassostr-eo. 

A- born ln July 1977 
D- born in July 1978. 
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Figure 3	 Evolution of tlH~ number of ffiuture fema.le~J (.---.), or :immature5 

females (,- --- -;.) and of males and im!'natures (0······0) of LiV!:.iJ -lC(>~1; 
orientaliG .i n a sarr,ple of (;,() oY~itel'::, 

A - born ln July 1977 
B - born in ,J1ÙY 1978 
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Table l : Influence ot the presence of Mztilico!! orlentalls on 
the oysters condition index. Statistic compariaon bet
ween the aveAiges of' n lndividuals. 

{ : .. }·•.. non-in.fested · 
\ ( .. in.fested oysters ..• ·.. ·.. )

oys tara ..( ..• • •. ..'" ) 
( date ·.. ------------------ d /Sd .... 8 ignif • )·---------------~--· · .. : •• ·•
( · :.. index ··.. 8 : · n •• index •.. a •.. n : ..• )
 .. .. ..( .. .. .. )· ·• · • ·• •• 
(---~---- •. --~--~- • ... ---~--- • ----- ----·----- ---~ I(P" -~-----.. ---------)· . .... . ... .. -,' 

( I};- ,; ·.. 2,2 0,9 : 12 .... 2,9 ..• O~7 ·.. ,8 .... 2,61 ..... p= 0,02 ) 
..( 28- ~ ·• ,·,0 0,9 : 26 ..• :: 1,1 • 24 ...' 0,39 .. ) 

( • :; ~.! .. •. .. p= )11- . : ... 1.5 ..• 24- ,) .... l ,0 : 
0-

26 .. .. o,or2,9~
( 14 •.. ~.4 .... .. 1." .... ;2 .... • ,0 .. t 1,6 ·.... 18 .. .... 2,6 :: p::: 0,02 ) 
( l - 5 1: 9:& .. 2,0 •.. 28 .. 10,; .. 2,7 .. 22 .. 1,05 ·.. ) 

.. .. .. .. ..( : · 2,8 ·.. II,.2 .. 2,4 .. 26 .. 1,98 .. )2 - l .. · ..( 12- é:è ·.. 2,; ·.. .... 10" :; 1,9 .... 26 ...' 2,51 .... p= 0,02 ) 
( 26- 6 ·..• 12,0 ·.. 2~ : ~ II.9 .... 2,3 ·.. 32 ..• 0,10 .... ) 
( .. .. )10- 7 ·• 13,7 ·.. 4,7 ·· II ·• 15,5 ..

.. 4,5 .'.. 39 ·.. 1,r6 .. 
( 24- ·.. II,0 • 2,2 21 II,0 .. 1,8 ·.. 29 0,0;' · ) 

.. · .'..( 7- ~ .. ·.. ,,1 ·.. II · 10,5 ..• 2,0 · 1,26 .. ) 
( 21- 8' •.. ~'~ .... 2,2 .... 8 · •.. 6,7 ·.. 3,0 ~ e~ · 0,44- ·.. ) 

'( . .. .. .. .. .. )11- 9 .. 4:6 .. I,I .. 16 : 5,2 • 1,6 .. 1,38 ..: 3~ 
'O.( ~-9 .. • 1,2 .... 24 •

.. 
~,3' 

.... r,o :. 2 ·.. 0,75 ·• ) 
( , -10 ,:4 ·• 

.. 
1,1 • · lb ·.. 31 ·.. o,6r •or )·.. .. · O'é .. ..( 22-10 •• 4,,, .. 0,9 

· 
...• ié ·.. 4,.2 0, .. 32 ·.. 0,12 ... ) ..( 5-11 t .. 1,0 .... 19 ..• ·.. 0,8 ·.. 31 ·.. 0,60 .. ) .. .. tt ,5 .. .. )( 20-11 .. tt:i · • 0,9 •• 20 : ,3 .... : 30 .. 0,34- .. .. .. .. .. .. .. .. )( ~-12 •.. 3,6 .. r ,2 .. 21 .. p,a .. i;~ .. 29 .. 0,33 .. 

.. .. .., l -12 .... 3,4 • 1,1 •'O. 25 · ·.. 1,2 .. 25 : 2,15 .. p= 0,05 },21- l : ',4. •• 0,9 1 30 ·:.: 4'2 .' 0,6 : 20 .... 01'58 .... ) 
19- 2.. •• 3,5 •• 1,0 ·• 24- : 1,1 ..• 26 .. 2,51 ·.. p; 0,02 ) 

.. ':2 .. 
· • 

· )~ .. ·• ·• ·.. " · ...'· · 
s .

• standard devlatlon 
n : nb. of oysters. 

··f•••• .. ./ .. 
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93.5 %of the lnfested oysters, sre infested by t'ive t'I"imeles or 

less (table 2). 

Table 2 :	 Infasted oysters percent&ge, infested by 

MytiIlcola orientalls' few~les. 

l-Number ot - ·•..	
1 ,..,r: l 2 3 4· 5 1 >7te_les 

..	 _..-...w.-_ 

.... 
percentage ..• 40,9 24,8 15 ..0 7,9 41'9 4,5 2 

•·

The little number of paras! tad oys teros born in 1978 ,1 and the 

weak intensi ty of infestation, make the analY:1 8 impossible .. 

3- I~f!~!~2!_2!_E~~_E!~!~!E!!!_2~_E~~_~~~~~~~_2!2~Q~P!~~!_~2~

E2~!~!2U : 

For the 1977-born-oysters (annexe 1), during the yetiT', there 3 s 

- no significant difference between infes tad oys ters M.d non-infes ted, 

for aIl the biochamical constituants of' the tissues .. 

But, 8s previously, we mUst notice that 87.8 %of the oysters 

infasted by tamelas, are paraslted by three ~.Y.tlli~...91~ or less 

(table 3). 
However, if the annuai ndddle 19 made, accordlng to the fernale 

parasites number round in the intestinal tract of the 1977-born oy

stars, it appears, that the presence of more than thr-ee .Mytilicoll!. 

induces a signiticant decrease of the carbohydrates and or the gly
cogen_ in keeping with the infested oysters by only one famale 
(table }). 

•• tb/•• 
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Table 3 :	 Middle biochemical compos~tion of 2... B!gas, accard.:lng 

ta the M.. orlentalis famnles number round ln the 
intestinal tract. 

51gnl:flcant level fAt : .. "" 

(S) : standard devlation .. 

III Dlscution : 

If'in England, only an aotivity peak in Summer haa been des

cribed for M~tl11cola Inteapln~li8 gt8uer (Williams, I969), it'a 
the same as for !. 9ri~ptall~ (Chew and al. f I964 ; Bernard, 1969 ; 
Bradley and Slebert, 1978). In parallel, Andreu (1963) Il in the 

Medlterranean sea, doesntt reoord a. seasonal ~larlat:1.on in the middle 

number of M.- Intestlna11s par host. As Sparks (1962) for M. orien-_..... 

talla, and Dave,. and al .. (I9'(.8) fol' M. !Jltastln.ali~!., ~'e would opt .for 

an Intermedlary position.. Indeed, two infested pariods are shawn, the 

1'lrst in Sprlng, the seoond Autumn.. 

It seems then, that, in apite or the ~Ature femalea pr~senCG du
ring a11 the year, (Gra1nger, 1951 ; Bradle:r ,J!nd ~,:tc~bert, 1978), M.. 

.. • ,,/ '* ,. 
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orientalis reproducas twlce a year in the basin ot' Mar-ennes-Oléron. 

The second reproduction, giving Bi greates t number of individuals 

th&n the tirs t as Davey and al. (1978) ha.V6 recordad, inducos a more 

important infested intensity in Autumn. 
The in.festatlon duraing thls pe):?lod,. entailiw!, an augmenta-tion. 

of the lnfested hasts and an augmentation of the paœasites numbsr pet" 

hoat, i9 especially the fact of immatures which will slowly progresa 

during Wlnter (Gratnger, 1951). 
The tn.fes tad Intensi ty 18 weak as 93.5 % of' lnfes ted oys ter'S 

are infas ted by .fi ve Mytlllg..o.ls: females and 1ess. Meanwhile, the C 0-
pepods mi dd.lo nu.mbeI' par infes ted 0:13 tara, vari es betwoen l and 6.6. 
as Riss (19'18) has recorded in the basin of Arcachon. 

As Ka'tkansky and al. (I967) and Hias (19771,. we notice that the 

Juveniles are infested too, but le8s. Indeed, le~s than on& year-old 

oysters (L= 40.9 t ;.; mm) rarely contain more than ona oC' two para

sitos. The lnfested intansîty lncpeasas as saon as September, wbon 

the oysters grow to the middle size of 73.i~ 1: 3.7 mm, wher'eas J the 

oysters population ls more in.fasted only t'rom Novembar on. But, if 

the in.feststlon intenalty 15 the sama, regardles3 o.f the 8. c;e, the in

festation percentage or the two populations 19 dU'forent. Sa, there 

19 a 11ml t to the paras.l tism extansi on, aecording ta the hos ta age, 

possi bly rela.tad wl th ft we:al< percentege o.f meeting between the two- sexes o.f the parSs i te in the young oys tors. 

Though, we must notice that, the increase of the infestation in

tensl ty in the two:;roups of oys ters J appes.ra jua t artel' the oys ters r 

reproduction. Tharefora .. the infestation intensity, BS weIl as the 

infes tatlon propa·gl:ltlon .. 18 likely to :Jepend on the inducad phys101o

gical perturbations, in the oystars by internaI stresses (ogg-laying) 

or external stresses (food lack) (Bayne and al. , 1978). 
_ oriental18Katkansky and al. (1967) think that, .flv0 M. tI" , ar>a 

necessary st least to provoke an affect on the condition; Korrlnga 

(I95I) thinks that there 18 no ei'f'ect when the mussaIs are in.fested 

.e./.•
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by less than threa M. intestinalls. As s· lnat.iter- of i'ac:t, it's dif'

flcult to conclude to an action of parasite on the o}sters condi

tion in the case of mincI' inf'es tation. 

As Katkansky and al. (1967) suggest, 1'or> the lengthwise growth, 

at identical aje, the sma11as t oys ters, then, pel'haps the '11108 t fra

gile, are the more llkely te be infested. 

Indeed, we observe sihnlficant dlfrerence between the middle 

condition of' inf'ested and non-infested o:{sters, Just at, the end of 

the wlnter and at the bEPp;inin:s of the gprin~. Durin:~ this p(:l?lod. 

the o:rsters are weAk because of the small proportion of nvailable 

t'ood in the basin of flierennes-Oléron, in comparison with tho amount 
01' lnorgan:tc substances (Hel'al and al. ,1980). The oysters, in best 

condition are, mayba, more likely to ra j ec t tl1e paras i tes Jas S par'l<s 

(I962) points out, becE\>use M. orlent~li.g lsnf't r.tble ta stay by it

self in the Q.. [~iga8' intest1.nal tra::ct, i'or a long period. 

S aasonal variations oi' the biochemical cons tl tutlon axis t, but; 

monthly dlfferences between the infes ted oys tara componen t and thos e 

of the non-lnfes ted oys tara aren t t roa,lly significan t. 

The ':;l'ea,test part of' the biochemical veri.Rtions ai.' Co. .s,L;sas tis

sues, :ts Induced by the :~onads developmant (Lisslous-Paoli, 1980). 

Mann, (I956) proves th.a t the infes tad mussais by Mytiltco18, show a 

10 to 20 %loss 01' thei!' gonads, in comparlson with non-infasted mus

saIs. Williams (1969) ftnds sL~nificant differences" b~3tweGn infes tect 

oysters and non-lnfested oysters, .for the lipide and the carbohydrats, 

art6r the reproduction. 

Th6S6 diff'srences could be due, eithot" to 8 slOWf.3E1t answer of 

the oys ter! a behavi our, or ta a 810W88 t recovô t'y af'ter the end of the 

period of reproduction. Tho, absence of difference tbs,t we obtain, mA~l 

be owed ta 8 weak lntansity of infe~tatlon (87.8 %of analysed OY5

ters are parasited by three ft3<;,sles ~til1c(}la, and less) Ji but also, 

to the sma11 number of analy;sed oysters peI" semple. NevertLeless, it 

seants that the presence of Mytilicola in adequate quantity, ( /' te 

th!'ee femalea), can indues Il decr9ase of the carbohydrRtes, and par~l

cularly of' the glycogen. 

III •• /8'. 
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This ge0nl3 ta be the result of' Q' nutritlonal affect. Actua11y 

sufflcient the presence of Mltillcola in quantity in the intesti 
nal. tract of mollusks, can entail ~ break of the intestinal tran

sit, and an allmente.ry spoliation (Hiss, I978L This spoliation in

duces a decreas6 of the anergetic reserves, constituted mainly by 

glycogen. (Desious-Paoli and Heral, 1980). 
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Annexe 1	 twice a month average of the percent of the biochemical components 

of the infested and non-infested oysters ~y  !. orientalis 
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