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The temporal evolution of the Amphiura {Ehformis community of IWO stations in the 
Bay of Concarneau was fo llowed during a pcriod of ten yea rs (1970-1979). A concomi­
tance has becn round bclwccn the demographic nucluations of the comm un ity and the 
clTecls o f climatic and hydrodynamic factors occurring in the bay throughout lhe obser­
vation period. At the end of the decade a decline of the Amphillrafiliformis popu lation 
and sorne qualitative changes in the community are observed. 

Vceallof. Acta, 1983. Proceed ings 17th Euro pea n Marine Biology Symposium, Brest, 
France. 27 Seplcmbcr- I OClObcr. 19l)2. 159-163. 

Évolution temporelle des peuplements des sables envasés 
de la baie de Concarneau (France) 

L'évol ution temporelle de la communauté à Amphiurafiliformis a été suivie durant une 
période de dix ans (1970-1979) en deux statio ns de la baie de Concarnealt Une concor­
dance a été trouvée entre les fluctuations au sein de la communauté el les clTets des 
fac teurs climatiques et hydrodynamiques dans la baie. A la fin de la décennie, on observe 
le déclin de la popula tion d'Amphillrafiliformis et des changements da ns la composition 
quali tative de la communauté. 

Oceanol. Acta, 1983. Actes 17(' Symposium Européen de Biologie Marine. Brest 
27 septembre- 1er octobre 1982, 159- 163. 

T he Bay of Concarneau in southern Brittany has bcen 
the object of an ex tendcd sludy during a li tt le more than 
a decade. Th is study was main ly foc used on the des­
criptive and dynamic ecology of zoobcnthos and 
phytobcnthos on soft subslrates (Cha(dy, G lémarec, 
1977 ; Boucher. 1975: Levenez. 1 97~: Mencsgu~n . 

1980). 

The purpose of this sludy was therefore to perform 
a global analysis of the avai lable data in order 10 under­
stand community evolution over an intermedia te term 
of time, and to search for a possible distinct ion between 
.. autogenic" succession and "allogcnic" succession 
induced by cxternal ractors to the community (acco rding 
to Tansley's dcfinitions. in Dru ry. Nisbet. 1973). 

- METHODS AND MATER IALS 
T hro ughout the several partial surveys, prelim inary 
results made evident an ccological succession which 
has becn related to va ria tions in climatic facto rs exist ing 
in the bay duri ng the observation periods (Glémarec, 
1979 ; Aldana. 1980 ; Seaman, 1981). 
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The available numerica l information was oblained 
through a regular Smith-Mclntyre sampling program 
made at two stations: Mousterli n and Concarneau, 
with respective depthsor 17 and 28 m. Both stations have 
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the same Iype of sediment and arc characlerized by a 
communily domÎnated by the Oph iuro id Amplziura 
filiformis. The data analysed came from the 1970-1 974 
and 1977-1979 periods. 

Description of temporal evolutjoD was achicvcd by 
corrcspondence analysis used in previous sl udies 
(Chardy et al., 1976 ; Chardy, Glémarec, 1977). 

Diversity and density wcrc found to be usdul comple­
mentary indices. Data processing was donc on a CII ­
IRIS 80 computer al the Cent re Océanologique de 
Bretagne. Programs for statislical analysis were written 
by Ala in Laurec. 

Climatic data were eompiled, spccifieally air and water 
Icmperatures. In this medium lemperate zoogeogra· 
phical province, spring and summer tempe:ralUres 
broadly innuence biological parametcrs involved in 
reproductive process. Moreover, in win ter, stonns can 
dislurb equilibrium al watcr-sed iment interface and 
d isperse populations. Stonns are noticed when wi nd 
spe:eds are grcater than 1 ()() km/ho 

RESULTS 

Faunal groupings 

Correspondence analysis showed fo r both Mousterlin 
and Concarneau., four faunal groupings iden tifi ed on the 
tirst two axes (Fig. 1). These groups are characterized by 
organisms known 10 colonizc specifie subst rales repre­
senting the spcclrum of fine sa nds to muddy sa nds. In 
fac l, groups "A" und "B" a l both sta tions contain 
speeies associalcd wilh fine sands and muddy sa nds 
bottoms, species in Groups C and D are much more 
relatcd 10 muds. sorne are ubiquislous. 

At Concarneau station for example these groups arc : 

A : Dil'aricella diraricaw, 
Dosinia iupina. 
Echil/ocardium cordalum, 
Lumbrinereis graci/ü. 

B : Sipunculus mu/us. 
Amphiurafiliformis. 

C: Acrocnida brachiala. 
Maldane glebifex. 

o : Delllalium novemeoSlalIIm 
M J'sella bidenlalli. 
Abrtl alha, 
Nueula IUrgida. 
Eulima subulala. 
Ampelisea spp. 

Hyalinoecia grubii, 
Dip/ocirrus giaucus. 
Oweniafusiformis. 

Clymene modesla. 
Nep/hys Izombergii. 
Lumbrinereis impatiens. 

T erebellides slrol!mi. 
Clymeneoersledii. 
Leanira yhleni. 
HarmothtJe sp. 
Pec/inaria koreni. 
NOlOmastus Ialericells. 

Therefore. .. A-D ,. ax is may correspond to sedimento­
logical change relaled to an increase of fine particJes. 
This must be discussed Inter. 

Temporal n olution 

Mom hly dala are regrouped seilson by season and the 
gencraltrend can bc shown by a line connccling annual 
values. of summer, forexamplc(Fig. 2). But il is necessary 
10 considcr olhers parameters 10 interprct this evolution 
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Corrtspondlm(/, Unul)".fis : slTI'pI'd l'm·l.'lopl.'s rl.'prl.'Sf'nI speâl.'s groups. 
771l!gl.'nl.'wllr/.'Od is shown by tire lille Illld swnmer \'Illu/'s (bluck points). 
Th/' Mriod wilhout ObSI.'''"Uliolls ( 197j·1976) is reprl'sented by Il dOl/ed 
/int' . 

Analyse des correspondances: les envdoppes hachurées représentent 
les groupes d'espè«s. La tendance générale est illustrée par la ligne 
joigna nt les valeurs estivales (points noirs) . La période sans observa­
tion est en tiretés. 

(Fig. 4). Correspondcnce analysis places slaning point in 
the ncgalive pari of both axes, sim ultancously with 
group .. A ". This starting point appears just arler an 
importa", gale and has been inlcrpreled as the beginning 
or succession (Glémarec, 1979) with low values in 
specifie diversi lY, gcncral abundance and Amphiura 
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Trmporull"UTÎUtioflS of mfim dl'1LJit), of /hl' 
Amphiura liIirormis populution in dushed 
lint. compurtd fO ((}tul numbt>r of spt'C"il'J 
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Variat ions temporelles de la densit~ 
mO)'enne de la population d'Amphiur" 
filijormis (D) en ti retés. comparées au 
nombre total d'esptus présentes dans la 
communauté (5) CI à l'abondance totalc 
(A ) représentées respecti"emcnl par la 
liiflC en pointillés et par la li~ continue. 
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fififormi.f densily (Fig. 4). Colon isation by group A 
spccies indica les a probable trend in sedimenl stabil ity. 
which evolves smoothly unlil 1972. simuhaneously with 
processesofaulogenic succession. A reversa llakcs places 
after 1972 and il is corroborated by falling of the three 
pa ramelers D. S and A (Fig. 4). Anol hcr critical year. 
1978, produees a major regression in the trend afier a 
recupcralion pcriod. AI the end of the decade thc 
community is dcsorgan ized with low densities of 
Amphillra, S and A are falling. 

A sea rch for climale anomalies was made as an attcmpt 
10 explain these major inversions. Indccd the pattems 
of climate changc showed prcciscly somc of the same 
.. abnormal .. years (Fig. 3). 

The obscrved ecological disruptions occurred duri ng 
yea rs having rcduccd spring a nd summer tempera tures. 
foltowing seve re winter Slorms in 1972, 1978 and 1979. 
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Since other stormy years (1970, 1975 and 1977) did not 
lower air tempcratures, evolution of the community 
seems to he more slrongly correlated with climatic than 
with hydrodynamic phenomena. 

Therefore. during the years not studied (1975- 1976) 
there were probably transitory slabilizing populations, 
since no serious climatic disturbances havc becn 
detccted. This pcriod should he located in the positive 
half of axis Il for Moustcrlin (Fig. 2). In spitc of ilS less 
obvious nuctuations at Concarneau the same pcriod 
prob:lbly runs Ih rough the negalive half of Ihe St."Cond 
ax is. 

E"olution of the A mphiurajilijormi.,· communily 

Bccause A.flliformis is thc most dominant specics of Ihc 
community, ilS dcmographic cvolution was closely 
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sludied and correlaled with thal oflhe other memhers of 
Ihe communily (Fig. 4). The objecl of Ihis analysis was 
to look for general trends in numerical density (abun­
dance) of Ihis spcçies. 

According 10 complemenlary dala on this population 
(Mcnesguen, 1980) wc clin say Ihal a periodic flucluation 
c1cOIrly occurred ovcr the dccade. This species - wilhoul 
mention of several variations - shows two peaks of 
abundance in ten years in 1972 and 1978. corresponding 
respcclively to average densities of300/m 2 at M ousterlin 
and 4OO/m2 at Concarneau. For the whole community 
fluctuations in numher of species and the total abun­
dance generally follow the average density of Amphiura. 
Concomitance was found between thcse threc para­
mclcrs. The climatic data showed once again the coin­
cidence of the population's declinc and the Immediate 
aftennath of the critical yea rs, 1972 and 1978. 

Along this decade qualitative composition of this com­
munit y changes and among numeric fluctuations of 
diITcrent spccics, sorne interesting patlems can bc 
identilied illustraled Figure 5. 

a) Hyafinoecia grubii is mOSI abundant during the lirst 
half of the decade, at the IWO sta tions. Others species are 
in vcrscly more numerous in the second half of the 
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decade, Notomastus latericeus at Mouslerl in. Ha/campa 
sp. at Concarneau. 

b) Ciro/ana borealis is very abundant during the lifSt 
half al Concarneau, during the second half at Mouster­
lin. 

c) Sorne spcçies show weak fluctuations throughoul 
the decade, Nep/IIYs hombergii by example, and it is 
intcresling to notc that Ihis worm is omnÎvorous. 

d) Abra a/ha jllustrate a special example ofinterspecific 
competi tion. At the beginning of the decade. Abra a/ha 
is a pioneer species weil represented., then il is largcly 
dominated by ils prcdalor Amphiura fi/iformü. Similar 
fluctuations appearcd in 1977 and 1978 and wc wail<."<.1 
for the dedination of Amphiuraft/iformis after 1978 10 
observe abundant relUrn or Abra a/ha: this was obscr­
ved at Ihe two stations. 

These qualitatives changes within community can he 
relatcd in correspondcnce analysis with the migration 
from negativc to positive values on the first axis. At 
beginnîng of succession. preponderance of grouping. 
A species associated with finc S,lOds and muddy sands. 
is replaced by mud species as Maillane glebifex, Lumbri­
lIereis impatiens, LeanÎra yll/eni or by ubiquistous or 

Figure S 

N"m"ieul Jlue/uv/ions (dmsifil'J/m l ) of 
six Jifjr, .. n, spuil's ul ,,,'0 SMlions : 
Mous,,"'-n in ,,·hi,... Conru,nruU'II bluek. 

Fluctuations numériquC$ (densitk,lmJ ) 

de six espèces dilTên:ntes aux deux sta­
tions ; Mousterlin en blanc. Concarncau 
cn noir. 



tolera nt species related to edaphie factors N OlomaSlus 
la lericeu:.', Dema/ium noremCOSla lum, T erebellides SlrQe­
mi, Pee/il/ori(/ korell i. OIl'i'II ;aji /siformis. , .. Since granu­
lometrie analysis do Dot show any significant modifi­
ca tions these last species can indica te a desequilibrium 
in the comm un ity. This is eonfi rmed by low values ofS 
and A, specially at Mousterl in. 

DISCUSSION 

The hypot hesis proposed by previous authors (Chardy, 
Glémarec, 1977 ; G lémarec, 1978 ; Aldana, 1980 ; 
Seaman 1981) in which benthic populations in the bay 
of Conca rnea u arc scriously alTected by cl imatie a noma­
lies is enhanced in th is sludy. Eaeh yca r cold conditions 
in winter are responsa ble for scasonal nuctuations in 
this lemperate biogeographic area (Glémarec, 1979). 
Independently of phenomenon. low values of spring 
temperalures associated with winter and spring gales 
are partly responsible for the observed fl uctua tions 
especially in 1972 and 1978. Can a periodical pa ttern be 
expected in th is case ? 
These physica l stresses or allogenic factors disturb the 
no rmal course of autogenic eçologica l succession. 
Climalic events, lcading to ai r and water temperalures 
co lder than the average in spring and in summer, as 
in 1972 and 1978, over ten ycars of observations, induced 
pe rturba tions in the autogenie processes of succession : 
increasing densities, diversities, regula r recrutments iD 
populations, ... Hydrodynam icconsequenccs after rough 
win ter gales apparently disturb sediment stabili ty, 
lowering dive rsity and inducing a disorganisa tion o r the 
benthic community. In the same way calm yea rs, 
without important gales, allow increased bottom sedi­
menta tion favo rable to enhanced density and diversity 
of the community. The efTect of thcse sedimentological 
(meteorologica l) disturbances on bcnlh ic organisms 
of the bay has becn detecled from the primary level of 
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the trophic pyramid. Boucher (1975) found an enhan­
cemcnt in microfloral productivity in relation to increas­
inf slilbility. A close correlat ion has becn found between 
the decreasing hydrodynamism in Mousterlin, an 
increase of microphytobenthic populations and ilS 
positive influence on microfa unal densities (Levenez., 
1978). Maerobenth ic numerica l fl uctuations proved 
to be strongly related to sediment grain size, and in the 
correspondence analysis displacement from negative 
to positive values on the 1 axis can he interpreted as 
allogcnic succession influenced by an increase of fine 
pa rt icles o r a general deso rganisatioIt This is suggested 
by faunal group D di stant from group A in the corres­
pondence analysis (Fig. 2). We can not confi rme hypo­
thesis of changes in the granulometric parameters. 
Meanwhile Delanoë and Pinol (1979) suspccted periodic 
sedimentologica l ehflnges of more than ten yea rs in the 
same area. 

CONCLUSION 

ln the temporal evolution of the Amphiura filiformis 
comm unity at two stations, fl uctuations reveal the 
importance ofexternal factors (cl imatic, meteorological) 
in succession. Despite of these aUogenic disturbances, 
autogenic phenomena - succession in the ecologica l 
accepta nce of the word - can he foUowed, but it is 
always di lTicult 10 distinct bctween fluctuations induced 
by ex lernal factors and real succession co rresponding 
to changes indexed by internai factors. During the 
decade correspondence analysts reveals an important 
d isplacement in the fi rst projection plane. Seasonal and 
interan nual perturba tions are added to general trend of 
commun ity, in th is autogenic succession it is di fficult to 
eliminate infl uence ofa n e:uernal factor, offine particules 
by example, beca use sed iment and community a re 
always in intemction. 
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