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Abatrect t Crassostrea zigas Thunberg'as Infestation by Mytili-
cola orientalis Morli in I979 in the basin of Marennea~0léraon préo
sents two maxims, one durling spring, the other during autumn. The
parasites have infested until 6 ¥ of bred oysters.

The intsnslty of infestation is wesk (93.5 % of oystera are
infested by less than six femasles) and devend on the hosts'! size.

By this fact, significant impact appeares only in sprinzg and in win-
ter. A middle infeastation of more than three M. orlentalls femalas
seems to induce a significant decrease cof ratea of carbohydrates and

of glycogen,
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Résumé : L'infestatlion de Crassostrea gigas Thunberg par Myti-
licols orientallis Morl en 197§ dans le bassin de Marennes~0léron,
présente deux maxima, l'un su printemps, l'aubre en mutomne, Les pa-

rasltes ont Infesté Jusqu¥d 6L % des huftres mises en 4levepe. Lfln-
tenalté d'infestetion est failbls (93,5 % des huftres sont infestées
par molns de six femelles) et dépend de la taille des hltes. De ce
falt, 11 n'apparsit d'impact gignificatif sur 1'index de condltion
grtau printemps et on hiver. Une infestatlon mcyénne de plus de troig
femelles de M. orientalls semble indulre une réduction simnificative

des taux de gluclildes btotsux et de glycogdne.

Introduction 2

The endoparaslitic copepod Mytilicols orientalls Morl {(1935)
was first descrlbed on the French Atlentic comsts in I977 in Arcae-~
chon (Hiss, I977). Az on the American and Canadisn ccssts, aftep
eplzootie of I970~I97I, it%"s the massive introduction of the Japa-
negse oysters, Cressogsbrea glgas Thunbers, which seems responaible
for the Mytilicole orientalis?! appearance, (Bradley and Sisbert,
1978},

Opinions differ about effects induced by the pressence of Myti-
licolidaee in the intestinal tracts of molluska {oyster, mussel} on
their condltion., Por some, these effechta depend on the intensity of
infestation (Cole and Savage, I95I ; Andreu, 1963 ; Gee and al. ,
1977}, for the cthers, there would be no effect {Brenko, 196 ; Deth-
lefsen, 1975}, Likewlse, in some peoples*s oplnions, Mytillcola action
is made responsible for the masgsive wortelities of resmred mollusks
(Korrings, 1951 ; Hiss, I978), wheress the others conclude to the
absence of effect (Bernard, 19469 ; Ketkangky and al. , I967 ; Glude,
19751,
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In parallel to a blometric and biochemical study of oyster rea-
ring at Marennes-0léron in 1979 (Deslouva-Pacli, I980}, the infesta-
tion evolution of these oysters by M. orientalis has been taken Into
account.

"We'll try, here, to examine the impect on the condition, as well

ag the tlgssues of oystors.

I Methods and meterials ¢

The parasitism has been studled on two shares of Crassostrea
Zlgas of different ages, the first born in 1977, the second, in I978.
They have been reared in elevator pozlition since Jeanuary I979 in the

basin of Marennes=Qléron (fig., I} on the banc dtAgnas, at the density
of 320/uf,

Samples of 50 oysters by age groups were taken end analysed
twice & month. After the determinstion of the weights and the voclume,
the intestinal trects of oysters were opened and the parasites coun-
ted.,

The parealtes are clessified in threse pgroups (Chew and al. ,
1965) ¢

~ males and 1mmatﬁres : slze pestween 2 and 5 mm

- femeles : size>6 mm }

- matures femmles whlich cArry sacs.

The condltion index employed outcomes from Higginstsa index ,
(1938) s

wet welght of the meat (g.)
I = X 100
volume of shell cavity (mi,)

After freezing and dessication of oystera! tissues at 60° C,
during 70 hours (Derlous-Pmoll, 198G}, the proteins are analysed by
the method of Lowry and ml. (I95I), the carbochydrates and the gly-
cogen by the method of Dubois and &l. (I956)}, and the lipida, ex~
tracted and purified by the msthod of Bligh end Dyer (I959) are
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I1 Results @
I- Population dynamics :
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The percentaga of infested oysters by Mytlliccola orientalis can

grow until 6 %, but seems to depend on the oysterg® sizes and the
season (fig. 2).

Indeed, though we find parssites in the slz-month old oysters,
1t's only in the IS-month old theat we notice an eusmentation of in-
fested percentage in the population. In the oldest oysters, the in-
festation prezents & maxima during sprinz, which, after a sumnsr
Tall, reappears in sutumn before a winter stapge.

However, the infegtation intensity, or middle numbsr of para-
sites per infested host (tig. 2), showinz a maxima only in autumn,
involves a most important infeststion during this period for the
two oyster groups.

The M. orientalis population structurs (fig. 3) shows a spring

augmentation of mature femalox number, and a decreases of lmnature
females, The phenomena 1s reversed at the end of autumn. The females
seem mature during all the year. The males and immature number rlises
in autum until an importent stage during winter.

2- Influence of the psrasitlsm on the condition lndex ¢
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A sltinificent difference appesrg between the middle condition
index of the infested oystavé and thet of the non-infeatad oyaters,
during spring and winter, for those, born in 1977 (table 1).

Though, we must point out that, during all the gtudlied year,
taking only the female parmsites into consideration (the tluger),

J
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Firure 2 : Varlations of percentage (+~— )} and of the infes-
tation intensity (+-s } during 1980 for Crassostrea

*iras ¢
A« boen In July I977
B~ born in July I978.
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Table I : Influence of the prsesence of Mytilicola orientalis on

the oysters condition index, Statistic comparison bet-

wean the everages of n individuals.
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93.5 % of the infested oysters, are infested by five females or
less (table 2).

Table 2 ¢ Infested oysters percentage, infested by
Mytilicola orientalis' females.

Number of : ’ _ _
females : L 2 5 i P { >{
percentage & 40,9 24,8 15,0 7,9 hL,5 L5 2

The 1ittle number of parasited oysters born in 1978, and the
weak intensity of infestation, mske the anzlyge ilmpossible,

3~ Influence of the parasltism on_the oysters blochemica&l com-

- e e G e - - - - s D G i ey . B e @ e W iy W

For the I977-born-oysters {annexe I}, during the year, there's
no sighiricant difference between Infested oysters and non~infested,
Tor all the biochemical constitusnts of the tissues.

" But, as previously, we must notice that 87.8 % of the oysters
infested by females, are parasited by three Mytilicola or less
(table 3).

However, if the annual middle is made, according to the female
parasites number found in the intestinal tract of the I977-born oy=
sters, 1t appears, that the presence of more than three Mytilicola
induces a significant decrease of the carbohydrates and of the gly-
cozen, in keeping with the infested oysters by only one female
{table 3).
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Table 3 3 Middls blochemical composition of C. gigas, according
to the M. orientmlis femmles number found in the
Inteatingl tract.

: ] P : DR 3
females nb of : nb analysed : g : % prot. ¢ % ca&rb, : % gly. ¢ % lip.
M. orientalis : oysters : s {s) : (s} : (s} ¢ (s])

H : : H : :

------- -:---ﬂﬂ------—-“zﬁu--uﬁh:‘ﬁa&-lnmm“-;kl“--bﬂ-'-’@m;ﬁ-l‘:nﬂﬂ-ﬂ&mgﬂ-ﬁ.ﬁ--l‘
I s 6 $ 51,1 @ U3,I : 5,16 $ 3,50 & II,I
H : 2 15,6} : 12,I5)y (2,39): (4,2}
2 : 20 3 22,2 & L5,I t 5,57 1 2,52 : 9,7
: ‘ 2 : (5.4 3 (I,76): (L,85): (2,41}
: H g $ : :
3 : I3 P Ih,5 oz 43,9 23,02 225 19,7
: 2 : {0,2} (2,63)s {2,46): (3,1)
: H H : g R
> L : 11 s I2,2 ¢ 5,0 2 3,11 s 2,027 1 12,0
: g : (5,9} ¢ {2,79): (2,62): (5,4}
: H : 3 : :
Significant level at : »x 99,8 Z.xxs 99.9 %.
(3) : standard deviation.
ITTI Dimscution :
If in Englsnd, only an asctivity peak in Summer han bsen deas-
cribed for Mytilicola inteatinalis Steusr (Willlame, I969), it's

the same as for M. orientalis (Chew and ai. , I964 ; Bernard, 1969 ;
Bradley and Siebert, 1978). In parallel, Andreu (1963). in ths
Medlterranean sea, doesn't record & geasonal varistion in the middls
number of M. intestinalls per host. As Sparks (1962} for ¥. orien-
talis, end Davey and al. (I978) for M. intestinalis, we would opt for
an intermediary position. Indeed, two infeated pericds are ghown, the
firat in Spring, the second Autumn.

It seems then, that, in splte of ths mature egxsles pressncs du-
ring all the year, (Grainger, 1951 ; Bradley and Siebert, 1978}, M.
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orientalls reproducas twice a year in the basin of Marennes-0léron.
The second reproduction, glving & greatest number of indlviduals
then the first as Davey and al. (1978) have recordsd, induces & more
important infested intensity 1in Autumn.,

The infestation during this perled, entailins an sugmentation

of the infested hosts and an sugmentation of the parasites number per
host, 1s eapeclally the fact of immatures which will slowly progress
during Winter (Grainger, 1951)}.

The infested intensity is wesk as 93.5 % of infested oystaers
are infested by five Mytilicola females and leas. Meanwhile, the co-

pepods middle number per infested oysters, varies betwesen I and 6.6,
as Hiss (I978) has recorded in the basin of Arcachon,

As Katkansky and al, (1967} and Hiss (I977%, we notice that the
Juveniles are infestsd too, but less. Indeed, less than one year-old
oysters (L= 40.9 + 3.3 mn} rarely contain more than one or two pars-
sites, The infested intenslty increases ss soon as Ssptember, when
the oysters grow to the middle aslze of T73.0 + 5.7 wm, whereas, the
oysaters populatlon is more infested only from November on. But, 1If
the infestation intenslity 1is the same, rsgardlesas of the aze, the ine
festation percentage of the two populations 1ls different. So, there
is a2 1imit to the parasitism extenslon, according to the hosts age,
possibly related with & wesak percentage of meeting betwaen the two
sexes of the parasite in the young oysters.

Though, we must notlce that, the increasge of the infestation in=-
tensity in the two sroups of oyvsters, appears Just after the oysters!
reproduction. Therefore, the infestatlon Intensity, &s well ss the
infestation propagstion, 1s likely to depend on the induced physiclo~
glcal perturbations, In the oysters by internsl stresses {sgg-layingz)
or external stresses (food lack) (Bayne and al. , I978).

Katkensky and al. (1967) think that, five M. orientalls are
necassary at least to provoke an effect on the condition ; Korrings
(I95I) thinks that thers is no effect when the mussels sre infeated

ceelee
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by less than three M. intestinalis. As & matbter of fact, itts dif-

ficult to conclude to sn action of parasite on thse oyaters condi-
tion in the case of minor infestation.

As Ketksnsky snd a1, (I967) suggest, for the lengthwise growth,
gt ldentical aze, the smallest oysters, then, perhaps the most fra=
gile, are the more likely to be infested. |

Indeed, we obssrve gignificant difference between the middle
condltion of infested and non-~infested oyasters, Just at the and of
the winter and at the bergininz of the aprinz, Duping this paeriod,
the oysters are weak hecause of the gmall proportion of available
food in the basin of marennes-Gléron, In comparison with the amount
of inorganic substances {(Heral and al. , I980). The oysters, in best
condition are, maybe, more likely to reject the pamrasites, as Sparks
(1962).points out, because M. orlentalis lenft able to stay by it-
self in the C. gigas' Iintestinal tract, for & long period.

Seasonal vaerletions of the bilochemicel conatitution exisgt, but

monthly differences bstween the infested oysters component and thoge
of the non-infested oysters arentt really significant,

The sreatest part of the blochemlcal veriations of C. gl:as tig=-
sues, 13 induced by the zonads development (Deslous-Paolil, 195C).
Mann, (I956) proves that the infested mussels by Mytilicols, show a

IC to 20 % loss of their sonads, ln comparison with non-infested mus~-
sels. Williams (1969) finds siznificent differences, batween infested =
oystera and non-infested oysters, for the liplds and the carbohydrats,
efter the reproduction.

These diffsrences could ba due, eilther to & slowest answer of
the oysterts bhehaviour, or to a slowest racovery after the end of the
period of reproduction. The absence of difference that we obtaln, may
be owed to & weak Intensity of infestation (87.8 % of analysed oys-
ters sre parasited by three fe.umles Mytilicola and less), but also,

to the small number of analysed oysters per 3&mple. Nevertheless, it
seems that the presence of Mytilicola in adequate quantity, { > to

three females), can Inducs & decrease of the carbohydrates, and parti-
cularly of the glycogen.
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This seems to be the result of & nutritional effect. Actually
sufficient the presence of Mytilicola in quantity in the intestl-
nal trect of mollusks, can entall & break of the intestinal tran-
sit, and an alimentery spoliation (Hiss, I978). This spolistion in-
duces & decrease of the esnergetic reserves, constituted mainly by
glycogen. (Deslous-Paocll and lHeral, I980J.
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