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I, OYSTER CULTURE IU¥ FRaNCE
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Gensral Qutline

1) Cultivation of Ostroa edulis, thc Furopean flat oysters

The coasts of PFrance wers once fringed by very importaent nantural beds of the
RBuropean flat oyster, Ostroa odulis, yielding well over a 100,000,000 oysters snnually.
Overfishing and wasteful mothods led to dopletion and destruction of this natural
rosourcs, In the middle of tho 19th century, the situation beocame so alarming that the
cmperor Napoloon III invokod the assistance of Professor Coste of the Paris university.
Professor Coste mado a careful survey and adviseod ~ inspired by a system of oyster culture
he saw in thc Lago Fusaro near Naples - to suspend the fishing of oysters on the badly
depleted beds and to initiate the cultivation of oysters., This advics, given 100 years
ago, and the large scalc experiments following it, led in due coursc to o remarkable
rovival of the French oyster industry, Year upon year collectors, adapted to local con-
ditions, arc immersed in the wator to offor the oystor larveao a site for attachment, The

young oysbters thus produced are grown on duly protected private beds until they approach
the markstablc sizes; The next phasc of cultivation consists of the fattoening procedure
through whieh the oystors should acquire a prime condition and an outstanding flesvour,

The threc phases of oyster culture in France - spat production, growth, and fattenin
arc not nocoessarily carried out in one and the some arca, In faet spat production in
Ostrea edulis is olmost entirely confincd to two districts: the estusries and inlets of
the Morbihan (on the S.,W. cosst of Brittany) and ths Basin of Arcachon (40 km S.W, of
Bordeaux). In these two centres hydrographical and biologicel conditions =are very
conducive to the production of oyster spat. Tho type of collector used is predominantly
the limecoated roofing tile, After dotachment from the tiles the oysters sre grown on wel!
kopt bods or parcs, When the oystors thus produced arc two or threc yenrs old, many of
them ore transferred to parcs in other areas where conditions for growth and fattening
are more promising, e.g. to the numerous percs in the Charenmtc Maritimo (Maremmes, Le
Tremblado, Isle of Oldron) and to bods in various estuaries of northern Brittany, Few
bodies of water are conducive for a perfoct fattoning of ths marketable oysters, fewsr
still for the dovelopmont of the much sought after flavour acoompanyling a green
coloration of the oyster's gills snd mantle., The Marennes district with its claires
(fattoning ponds) and the bods of the Belon river in Brittany arc renownod; but also the
hanging culturcs of the Btang de Thau (on the Meditorrancan coast of France) may yield
oystors of excellent quality.

2. Cultivation of Gryphaes (Crassostroa) cngulate, the Portugpsse oystors

The ponury of flat oysters causod by the serious depletion of the natural beds
in tho 19th century led soms hArcachon oystermon to import Portuguese oysters to stock
their beds, The Portuguese oyster from the Tagus estuary differs,in many respects, from
the flat oyster netive in France., Flet oysters are larviparous, prefer rather clear
water of high salinity, and prefer to live at low water levsl or deeper still, The
Portugusss oyster., on the other hand, is oviparous and resembles in mamy other respects
the Amorican Atlentic oyster (G.virginica)and the Japanese oyster (G.Eiggs). It requires
higher water temperatures for the initiation of spawning then Ostrea edulis, the flat
oyster, thrives in rather turbid water, can stand rather low salinities, and lives in the
intertidal zons., In many respects it is a typical estuarine species, It is hardisr
and of faster growth rate than the flat oyster, but does not scquirs the supreme flavour
of ths latter,

In 1868 o shiplond of fortugucse oysters, dostinad for Arcachon, wos dumpad in ths
Gironds sstucry, The ship hed sought sholter for = grle, and ths oysters began to
deteriorats, The surviving oysters met with highly conducive conditiors, and bafore long
ths rocks in the intertidel zono becams coverad with Portupuess oysters., Socon the spsciscs
sproad further ¥orth to the arse of La Rochelle and the Isle do B4, later to the entirs
coast of the department Charsnte Inférisurc, Finelly the rapid sproading came to & stewx
still at tho mouth of the Loirs river, Further North its roprcduction bcocomas arrstie
end winter kills may bo oxcessive in the intertidal zone, so that thors is little reason
.-to fear that the flat oyster of Britbany will be ousted by the Portuguese oyster,
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claires, predominantly in the Charoente Maritime (e.g. Maremmes, Le Tremblads, Isle of
0léron), In the Basin of Arcachon one collects spet of the Portuguese oyster with tile
colloctors, Adequate solection of time and place to immerse the collectors renders it
possible to producc spat of eithor Ostres edulis or Gryphaea asngulata in the Basin of
Arcachon,

Becausc of its lower costs of productiuvn, the marketablo Portuguese oysters are
considerably cheaper than the flat oysters., In our time production and consumption of
Portuguese oysters in France surpasses by far that of the flat oyster, The €harente
Maritime and the Basin of Arcachon are the main centres of production, Few ares grown
and fattened in Brittany,

3, Cheracter of the French oyster industry.

Both the cultivation of flat and Portuguese oysters in France is predominantly in
the hands of a great number of private oyster farmers, each of them having st his dis-
position a limitsd acreege of oyster parcs or claires, large firms are virtuaslly non
oxistent, With the exception of the hanging cultures in the Etang de Thau (Mediterranean
coast of France) virtually all the oysters are grown in the intertidal zone and
practically all the work (spat collectionh/and fishing of oysters) is done by hand at low
tide, with the aid of small boats for transportation purposes, Thorefors the prize

of the oysters is in the very first place dependent on the costs of menual labour.
planting

I1,0YSTER CULTURE IN THE DEPARTMENT GIRONDE

A. The Basin of Arcachon,

% The Basin of Arcachon, situsted 40 km S,W, of Bordeaux on the Atlantic coast of
France, is & rather shallow body of weter with e surface of over 15,000 ha (1.6.37,000
acres), 10,000 he belongs to the intertidal area, so importent for oyster cultivation.
The perimeter of the Basin is over 80 km, Esach tide the Atlantic Ocean pours into the
Basin some 150 to 300 million m® of water through a channel about 6 kn longv(les Passes).
This water is received by a groat number of branching secundary channels, and flows
ultimately, steadily docreasing in current velocity, over the sxbensive intortidal flats,

Historiecal:s

The naturel beds of flat oystors in the Basin of Arcachon date from prehistorical
times and weore onco very productive, A special type of flat oyster, the highly astoemed
"eravette" abounded here, The annual production, being about 75 million oysters early
in the 19th century, showed a rapid and alarming decline in the middle of that century,

A turning point came 100 years ago.mCoste's advice the Govermmemb. provided a strict
surveillance of the remains of the natursl beds. Many millions of oysters were purchased
(especially on the North cosst of Spain, which led in its turn to a serious deplstion of
the loeal beds&) to restock the deplsted beds, and various types of colleckors were used
in effort tc step up the production of spat. The Govermment instelled several model
oyster farms to domonstrate the oyster fishers how to become an oyster farmer. Though th
production of the netural beds in Arcachon did never regnin its former importance, ths
output in cultivated oysters soon roached a remerkeble height, especially efter the
development ¢f the lims-costing of tilc collectors, an invention of an Arcachon oystermsn
named Michelet (1867),

In the same period the Portuguese oystor wes introduced in the Basin of Areechon.
After the incidentel establishment of prolific neturel beds in the Giropde estuary, the
Arcechon oystermen cbtained their Portuguese stock froam the Giromde, snd no longer
diroctly from Portugnl. About 1875 they reclaid some 25 tc 30 million Portuguess oysters
from the Gironde estuary on their 1100 pares (togother 800 ha,) in the Basin. The cul-
tivation of Portuguese oysters becams so important in ths Basin of Arcachon that measures
kave been teken to protect ths cultivaetion of flat oysters (1914, 1921), The imposed
boundary did, howover, not lead to a serious reduction in tho stock of Portuguese oyster
in the Basin, This was fortunate for thc oystermen when the flat oysters suffered
torrible losses during the disastrous mortality of 1920-1921, The dceress imposing re-
strictions in the cultivation of Portuguose oysters have been ysvoked (1925,1933), The
stock of flat oysters hss been replenished with Brittany oysters, and nowndays both




The present day situbtion:

In 1952 thc numbor of parcs (conccssions) in the Brsin of Arcachon mounted to
5,600, covering some 1300 ha, Of thosc somo 500 parcs, ocovering 120 ha are used
for the cultivation of flat oystors. 1800, predominantly small parcs (together
130 ha) arc used for the production of spats The other 3800 pares (1170 ha) ars used
for the rearing cof young oysters to marketable oysters to oysters for relaying in
other districts. The concessions nre in the hands of 2400 lease~holders (of which
1481 are marinors, "inscrit maritimos®™) using a total of 2098 boats, To which extent

the cultivation is in the hands of small oystor farmers is demonstratod by the following
figurast '

Aerengs oxploited by the Arcachon oystermont

hereange under 0,70 ha 1164 holdors
# *  0,70-1,00 ha 1050 "
" " 1,00-1,50 " 153 "
" " 1,50-2,00 " 28 "
n over 2.00 ha 5 "

Over 15,000 tons of oysters are sold ennuelly, of which only about 10% are flat
oysters., Part of tho oysters arc destined for tho consumption in France and abroad,
others are sold as oysters for relaying to othor contres of oyster cultivation.

Mothods of oystor cultivations

a) Spat production ("eaptage")s

From the time that the Arcachon oystermon lichslet invested the lime costing of the
semi~cylindrical tiles, so that aeny spat caught could be easily and safely detashed
in a later phase of the cultivation, without damaging the tile, tilos are virtuslly
ths only collector used in the Basin of Areachon. The mumber of tiles utsed inereased
steadily:

1869 286,600 tiles
1870 1,574,500
1871 2,439,400 "
1872 5,065,000 "
1873 5,300,000
1936 7,000,000 ¥

1952 17,000,000 "

The coating consists of & mixturc of sand and lime, Some 100 to 120 tiles are
piled up in open work wooden cretes, measuring sbout 200 x 80 cm, at the banks of the
charmels, Thus 2 mpaximm of free surface is offered to the oyster larwvee, The cratss
filled with tiles sre locally called "ruches? Whether spat of flat oysters or of
Portuguess oysters settles on the tiles depends to a largo extent on time and place
the tiles arc exposed, the spat of Portuguese oysters sottling several weeks later
than that of the flat oyster. BEBvery oysterman uses on an averags about 6,000 tiles,
In ye?rs with a? oxcellent spatfall some 250 to 300 young oysters mny be counted per
tile (e.g. 1852).

b) Rearing of oysters ("élevags"):

In spring (april, Iny) the spat is detsched from the tiles by manuel lsbour, It

is seattsrad on beds in the intortidal zone =% & rate of about 1000 por r? {1000 spat

woigh on an sverage from 1 1/2 to 2 kg)e Those beds are fencoed in by wire netting

(30 cm high) toppsd with board and surroundcd by donsely placed pine stekes("pignots")

to keep out crmbs end voracious fishes, In the course of their second winter the

oystors are taken from the beds tc be graded and to break up the clusters = L

{"d4satroquage”), The oysters arc then sbout 18 months old., Flat oysters woigh from

6 to 10 kg per 1000 =t 18 months, Portugucse oysters on an average 15 kg per 1000,
200 to 300 por m°, The oystormen do thoir .




Th> fastost growers among tho Portuguese oysters can be markoted at an age of
2 yoars, but morc oftcn the oysters arc thimned out again and relaid at a rate of
100 to 120 por m* ("dédoubloment”), which promotes thoir growth, Such oystors
can bec marksted at an ags of 3 yoars, Flat oysters are somewhat slower, In both
types of oysters there are, however, noticeable yearly variations in growth, which
can only partly be explained in terms of density of populetion,

Problems cf the Arcachon oyster industrys

1. Information is given on setting prospects in the course of tho summer season.

2, Efforts are made to apply copper, D,D,T., and the like to control fouling
cf the tile collectors.

3. Cardbcard collectors are used on an exporimental scale in order to reduce

" menual labour in spat production,

4, Noticonble differences in growth_(yearly and local differences) give reason
for conccrn, Efforts arsc made to study the influence of the factorss
population density and mineral enridhment experimsntally: Expérimental
“elaires" (fattening pohds) did not lead to success hero,

5, Sholl disosse is rare in ‘rcachon - it only ooours in some oysters from the

naturel bods,

6, Some ywers the oystors ars weak in autimn,; which reguires spécial care in
kocping the oysters in storsge basins prior to shipment, -

7. Mollusc eanting fishes (Tgygon pastinnce, Loiobatus aguils, gggtoceghalns
oongotrj Pogellus centronobus)may cause havoc on the oyster beds, orts
are made to keop thom out offectivaely;

8,. Some ratural beds of Portugucse oysters in the eastern channels are mein-
tainsd and protocted because thoy are considered an essontial factor in the
production of spat,

B. The Left Bamk of tho Gifondo Bstuary.,

In tho yoar 1868 a shiplood of Portuguese ogsters (Gryphaoa angulata) destined
for Lrcachon, but deteriorating while the ship sought sheltor from & persistent gale,
was dumped in the Gircnde sstuary., Not all the oysters werc dead, and the survivers
mot with hydrographical and biclogical conditions so conducive for their well-being,
that the rocks of thsestuary became covered by Portuguese oysters. Important notural
beds of this oyster cams into heing, In due course oysters for relaying could be
harvosted annually and on & large scale, Extensive natural beds, interrupted by
fow sand bars only, occupy the left bank of the Gironde estuary(belonging to the
department Gironde) from Verdon (at the mouth) to Port de By (25 km upstream). These
beds (the "eranssats") rost on a silt bottom herdened by shells and some stones, The
despost perts of the beds form a natural resorve, for they asre well bolow low water
spring level, snd currents are too strong there to use ths dredge. On the shallow
parts of the basds oyster collecting by fishsrmen on foot is allowed from Novembor to
April, The utensils used are "pichons" (picks with 2 or 3 tooth) and the "main de feor!
(2 kind of iron dipmet). On tho somewhat docper beds the use of drodges is allowed
for a pericd of 15 dnys in April.

In the season 1953-54 about 3000 fishermen on foot working with some 450 "calups®
(flatbottomed boats 6 m long, loading sbout 35,000 oystors) collected approximately
100 million oysters (1300 tons) to be used for rolaying, About 80 dredgeboats from
the left benk fishing ports fished in 10 days about 50 million oystors, waighing
sbout 670 tons. In ths same pericd 17C boets from the right benk fishing ports
fished =bout 170 million oysters on the left bank beds, wsighing about 2400 tons,

Tha totzl quantity taksn from the public beds on the left bank in the soason
1953~54 is therefore well over 4000 tons, i.2. over 300 million oystars for relaying.
The fishermen ~re obliged to grade and decluster ths oysters in the 300 "esbanes™
(sheds) of the locel oyster fishing ports, 2nd to roturn ompty shslls and spat
attached to those %o the beds., The declustsrad and graded oystors ars next shippsd
by commission agents to the sentros of oyster roaring in the Basin of Areachon, in ths
_ Charonts liaritime ron) and in Brittany, Scme 10% of the
. ¥s fished on on private pares in the intertidal zone
the - modistely sbove tho natural beds, Some of

(1imestone and irom).
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The oyster districts of the Department Charente Haritims4

Of considerable importance for the oyster cultivation in the Department Cherente
Maritime are the extensive tidal flats along the eastern shore of the isie of Oidron,
between the villages Boyardville and Baint Trojan. Marther, the intertidal zone along
the continental coast between the mouth of the Charente river in *+he North and the Pointe
du Galon d'Or (South)., Next. the beds of “the Seudre river from its mouth to the village
1'Eguille, some 20 km ups+reamg”

The total number of parcs used for placing collectors ("parcs & collecheurs”) and for
the rearing of oysters ("viviers") amounts to 22,500, As a rule the bottom of the parcs
consists of rather goft silt, oseasgionally of a mixture of sand and silt, All the ground
belongs to the "Domnine Public Maritime" and is leased to the oystermen for periods of
256 years by the administration of tha "Merine Marchande", Usually the parcs measure from
0.10 to 0.15 ha (0.25 to 0,35 acres)e. Larger concessions are rare. The total surface
of the parcs amounts to 2,500 ha (6,000 acres), :

Meny parcs suffer from perpetuel sedimentation, Whenever the level of the parecs
becomes too high, they are abandoned; sometimes the oystermen undertake the ardous
job to free such parcs from supsrflumssilt, To avoid congestion of the beds which
remain in exploitation, one triss to create new parcs somewhere in the vieinity,

The fattening ponds or "elaires" are situated st a higher level than the oyster pares,
Many claires are located at both banks of the Ssudre river, others further seawards nesr
Marennes end ke Chapus, others again on the isle of Oléron., The claires have been dug
in a fertile clay sofily many were formerly exploited &s salines. A system of channels
and ditches comnects the claires with the open sca, but only et high tides (coefficient
over TO) fresh sea water pours into them. The total acresge of the ciaires, on both
public and private property, amocunts to 2,000 ha (5,000 acres).

The natur&l oyster beds of the Dopartment Charente Maritime:

Thore ars no more natural beds of flat oysters in the Departmont Cheronte ¥aritime,
but the bods of Portugusse oysters ars thriving., Fishery on these beds is strietly regu-
lated,

In ths rorth one finds the oxtensive beds of Port-des-Barques, situated on the rocks
at the mouth and in the downriver section of the Charente river, Less important are
the beds in some channels and affluents of tho Seudre river, All those beds are exploited
by fishermen on foot, ,
to Talmont

Purther south one finds the 1mportsnt‘;eds of Portuguese oysters of the right benk
of the Gironde estuary. Prom Terre- Negrq/(lB km upstroams of Royen) one finds
on & rooky bottom a nearly uninterrupted seriss of beds, often adjoining great dspths.
The deeopsr beds of Deau and le Boeuf ars exploited by dredging.

Some boats of the linrennes and Oldron fishermen pass through strait Maumusson to reach
the Gironde estuary to dredge there on the important natural beds neer Verdon on the left
bank (Dopartment Gironde).

The Marennss oysterman also collect some Portuguese oysters for rolaying from matural
beds near la Rochells, in tho northern part of the department Charente Maritime,

Thus the natural beds yield the aysters for relaying on tho parcs of Karennss and
O1éron. 1In ths same time the natural bsds are of importarcs as producers of the oyster
larvee which settle on the artificial collectore placed in this department.

Important transactions between oyster-fishers and oystor-fermers arc ascemyizshsd iu
the colder soason (Qetober-ﬁarch) through4mad1atzon,sfkeommlsszon,ﬂgsnts«



Artificial collcoctors:

Various types of collectors are used in the department Charente Meritime to colleoct
spat of the Portuguose oystersy tiles devoid of lime coating, poles; slates, iron bars,
branches of sweet-chestnut or walnut trees stuck in the mud, blocks of calocareous rock,
oystorshells strung on a wire or put in sacks of wirs netting, kept above the muddy
bottom by supporting them on racks ("borceuses"). The strength of the curronts, the
naturs of the subscil and the degrec of sheltering influsnce the choice of the type
of collecter to bs used, The collectors arec placed in tho mouth of the Charentse River
noar Port-les-Barques} on the N,E, coast of the isle of Olérons in the coasbal area
between the channcls of Brouage and of M4rignac (due north of Marennes)y and along the
banks of the Seudre river, The collectors arc placed late in Junmo, in July (predominantly),
sometimes as late as August, The Fisheries Institute provides information on setting
prospects basoed on elaboration of plankton samples in the period May-October,

Contrary to the practice in collecting oyster spat with the aid of lime coated tiles
in the Basin of Arcachon and in the Morbihan district, the young oysters produced in the
department Charente Maritime ars not detached from the collectors after their £irst
winter, The young oysters are hers detached and declustered after thoir second or third
winter, Tpis system is selected because the nature of the subsoil is in this district
as a rule not suitable to rear small oyster spat on the bottom, A noticeable disadvantage
is, however, that many young oysters settled on oyster shells or slatos are smothered, and
that othors often develop disfigured shells through overcrowding. This mekes the present
system of spat collecting rather wasteful,

Cultivetion of flat oysters (Ostres edulis)s

All the flat oysters reared ond fattened on the pares and in the claires of the
department Charente Maritime are purchased as oysters for rolaying of 2, 3 sometimes 4
yoars old, prodominantly in Brittany (Morbihan), sometimes in Arcachon,

The claires (fattening ponds) must bs specially prepsred before oysters can be put
in them, In the month of March the claires are drainad, the superficial bottom layers
are tekan away, and the clay walls of the ponds are restored., The soil, exposed to the
sun, dries out and cracks., Next = littls bit of sen water is let in to saturste the
bottom, later more, The bottom soon dovolops & homogonoous silt doposit, In the month of
May oysters are 1laid out in the claires ot 2 rate of 2 or 3 por m® and under soms 30 to
40 cm of ses wotcr, which doos not drain awny et low tide. Temporature and salinity are
rather high in the claires, food is abundant, and in 2 good claire the oysters double
their woight (initielly 30 to 50 kg per 1000) within 6 months time, In a2 perfect claire the
oysters develop an excellent oreamy condition and often a groen coloration of the gills,
Thus are produced the world renowned Mersnnes oysters, The oysters in the claires do
often, but not always develop the green coloration of the gills, The groen pigment is
derived from a small gresn diatom, Naviculs ostrearias, which sometimes, but rather
cepriciously, carpets tho bottom of the claires, Oysters grown in such claires develop
within e short time the sought-after groon pigmentation, and the accompanying special
flavour, which increases their market value considersbly,

Excossive evaporation in warm summers, and incidental drainage of the claires through
perforation of walls and dams by crabs, may give resson for concern,

The limited total acreage of the claires and the smrll mumber of oysters grown in
those per m? necessitate to grow largs rumbers of oysters in the parcs. The parcs
(locally called ™viviers") for flat oysters (450 pares, together 63 ha or 150 acres) ere
neerly all to be found on the east coast of the isle of Oléron not far from the tower
of Juliard in the places called "La Czsse Dufcur" and "La Casse Emelinel These parecs
decover at low spring tides only (codfficient over 90)., The flat oysters are kept in
these parcs for 1 or 2 years, They grow well as e rule, but do not fatten es well as
those kept in tho claires, and never develop the sresn pigmentaetion, A short sojourn in
the claires, pricr to shipment, may greatly improve their quality, Still, they cannoct
cope with oysters kopt in the claires throughout the summsr season, , -

J,  2hﬁ enltivatlcn of Portuguess oysters:

o The Pbrtugnese oysters produced with artificisl collectors or taken fram the natural
heds srs ralerid cn parcs on the intertidal flats, st a low or modium level, The nnmhe
planta& per I varies accordxng'to their size but on terminating thoir growth th
”ch vther, m«:sheald nevor plle up on ‘ho;_} of anch otha ‘ g
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2 or 3 years on the parcs., In this period they arc ropeatedly raked up at low spring
tides to promote 2 regular growth, tc counberact smothering by silt or sand, to avoid
their getting piled up through the action of waves or grles, and to free them from
algae, The raking is dons with & long shaftod reks, or in the lerge pares, with a
herrow drawn by =2 moter boat. In the area exposed to strong currents and gales the parcs
are surrounded by stone walls or fences of poles, some 30 to 40 em high, Unfortunately
the walls and hedges promote the silting. Thersfore the Fisheries Institute edvises to
replace them by wire netting fences, Their growth completed the oysters are brought to
parcs higher up in the intertidal zono called ' dopo* s, until they are either marketed
or transferred to claires for further fattening ("affinage").

There arc two types of Fortuguese oysters from the claires. The "spéciales de
claires™ which scjourn from My until the next winber season in a clairc at a rate of 5
to 6 per m?, and the "fines do claires” which live in tho claires from July to September
at 2 rate of about 10 per mz.

Like flatroystars Portugusse oysters may be put in green ciairas to give them in a
rather short time the sought-after flavour accompanying the groen pigmentation,

The marketing of oysters:

The oysters destined for tho market, whbtner grown on parcs or in fnttenlng ponds, are
compulsory treatod in s storage basin. In o "degorgeoir", = basin made of bricks or
concrete and filled with decanted sea wantcr, the oysters throw out any silt which may be
snclosed between the valves, Next they are washed exteriorly, often with wnter under
prossure, graded (sometimes mechanically) snd packed in wicker baskets or boxes woven of
thin strips of wood, Tho packing is done in a special packing shed("cobane"). The
"Service des Controles de l!'Institut dses Poches" watches carofully over sanitary condi-
tions in storags basins and packing sheds, From September through March daily samples
are taken of oysters and water, which seamples undergo bacteriological and chemical
analysis., This work reaches 2 height in the month of December,

Only after a thorough topographical and bacteriological investigation s storage end
packing establishment for cunsumption oysters may bo inscribed in the "Casior Sanitaire®
and receives a sanitary number, Any package with oysters leaving the packing shed should
bear e specizcl sanitary lsbel on which ths sanitary number and the date of shipment should
be recorded,

The depurtm9nt‘Ch“rerte Maritime with its 713 ostébllshments ships annually somo

30,000 tons of oysters (both Portuguese snd flet cysters) which amounts to nearly 60%
of the PFrench consumption. ,

Future development:

Oyster culture in the department Charente Moritime (iaronnos, 0léron) is charscte-
rised by its traditional %echnique, its small privats companies, and its excess of manusal
labour. It is truc thet transportation on the wmter and by road is practically completely
motorised nowadays. Some machines made their appearance for washing end grading the
oysters, next to pumps and conveyor belts, 4 mechine to dig the claires has been con-

"~ structed recently, HNew flexible types of colloctors are tried dut in order te develop &
system of mechdénical detachment of thc young oysters to replsce the costly and time
devouring manusl detachment and declustering. It is hoped that the near future will
give the development of machines to fish the oystsrs in the clairss, to grade the oysters
repidly, to count and pack the oystoers and to lsbs!
the packages, #icchanisation of all stages of the cultivation, from spat colleeting to
shipment will incrsasc the production,.

Expsrimonts to promote the growth of the oysters, in order to increass ths output, wil
be conmtimued. The knowladge on tﬂg cysterts hercdity and an ensuing selectlon, which has
led tc such magnificent results in other cultur:s, will probably lead n dus course to
stalwart types of oysters, rosistant to diseases, =nd with improved merket qualities.
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With the aid of about 12,000, OOO tile collectols the oystermen produce annunlly some
150 to 400 million spat ("nalssaln') of flat oysters: In this 10 or 12 somi-cylindrieal
tiles are united to s "houguet" with the aid of iron wire,; and attached to & rather thin
pole ("piquet"), next provided with a lime coating, Whoen the lime is perfectly dry, and
setting prospects ars good, the "piquets" are stuck in 4 or B rows in the ruddy benks of
the lorbihan estuaries, so that the tiles arc permantly kept above the mud, On an avsrege
every oyster farmer uses some 30,000 to 50,000 tiles., Detachment cof tho spat begins in
November, and recaches a height in early spring,

The dotached spat is roarod on parcs in the intertidal zone, There are soms 3,500
parcs, togother 1800 ha (4,400 acrss). liost of the oysters thus produced are sold to
fattoning districts (o.g. Belon river, estuaries of northern Brittany, dopartment Charsnte
Maritime) as oystors for releying. Such oysters are 2, usually 3 years old, and sbout
3,000 tons of oysters for relaying leave the lcrbihan district each year, Further, soms
500 tons of consumption oysters arc marketed diroctly, .

There are two imporfant fattening centres in Southern Brittanys the rivers Belon and
Aven, Every year some 600 to 700 tons of flet oysters, 3 yetrsold, are relsid on the parecs
in these rivers, and marketed some 10 months later, ,

Most cof the former netureal beds of flat oysters diseppeared completely, but serious
efforts are made to revivo some of them. The natural bed in the Pénerf is thriving and
yields 30 to 50 tons of oysters ammuelly,

The main encmies of the oyster are in tho Morbihen district: the drill (Murex erinacea)s
the crab Carcinides msenmss, which may causc hevoc emong the newly detachod spati the
starfish Asterins rubens{locally)y the oyster eating fish Myliobatis aquila and Polydors,
the latter aspecielly in the muddy upriver soctions of the estuaries, Shell disease oceurs
locally, Anomia, Balanus, Serpullds and Ascidians arc competitors for space and food on
the tile colleectors.

Since 1948 cultivetion of Portuguese oysters is allcwed in the rivers Pénerf en Ethel,
Portuguese oysters 18 months old are relaid on sbout 100 ha (250 scres) of parcs in these
river, yiclding some 2,500 tons oysters cnnually, which are either shippsd to fattening
districts or marketed directly, This industry geins in importsnce,

V. MUSBEL CULTURE IN THE BAIS DE L'AIGUILLON

Origin and nsature of the "bouchots":

The story goes that the "bouchots’-rows cf stekes used in mussel cultdvation in ths Bay
of Aiguillon - date back tc the year 1235, and were originally creatod by the Irishman
Patric Walton, whc sottled at Esnandes after being shipwrscked there, He observed that-

mussels settled profusely on the peles supporting his seabird-nsts and switched over from
bird-catching to mussel-farming,

Up.to 1860 21l the bouchots wore V-shaped rows of stekes, 100 m long, which sarved in
the same time as fish-weirs, Ons distinguished then 3 rows of bouchots, one inshors
("Ltamont™), the second mid-wey (™mi-loin®) and the third seawards ("d'avel"), each row
consisting of a serics of V-shaped bouchots of similar size, plsced parsllel to esch
other,

" When it wes nc longer allcowed to use ths bouchcts as fish weirs, the V-ghape was
abandoned, and straight line bouchots made their appearance. Two types of bouchots ere to
bo distinguished, the one 50 m long and consisting of = singlse row of stekes only is de-
stined for cclleeting the mussel sesdy the cother 100 n long and with s donse wattlewcrk
of branchss betwoen the stakss ssrves for the rearing of musssel-sead to marketable mussels,
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There are now 4 groups of bouchots in the Bay of Aiguillons

1) The bouchots of the Passe d'Esnandes, 1'Orpinesu and la Carreldre. These
can be subdivided in:

a) the ancient bouchcts.,
b) the rearing bouchcots (with wettle-work)s 5 lines of 100 m
long, 25 m apart from each other,
c) the collector bouchots, simple rows of stekes 650 m long,
25 m apart from each other, and 100 m apart from the rearing
bouchots.
£
2) The bouchots of the right and left bank of the Sdvre river and/the Chenal
Vioux:
These are of rather ancient origin and are usually placed in one single
row cnly. It is rearing bouchots on which the mussels grow particularly
well, which is ascribsd to o supply of fresh-water plankton,

3)  The bouchcts of the Points do 1'Aiguillons :
The first bouchets were placed here in the year 1890, Graduelly more
and mere bouchobs appeared and in the year 1950 there were already 13
of them, It was then obscrved that the growth of tho mussels was poorer
then before. The area was considered as "saturated" and a plen was made
and executed to improve conditions by cutting ocut the 2nd and 6th row,.

4) The bouchots of la Fautes ‘
There are here only seed collecting bouchots, for wave sction would smash
any wattle-work to piesces, Some bouchots are easily accessible, othoer more
deeply placed, at low spring tides with north-eastern winds only,

In the year 1927 one counted a total of 276 km of bouchots in the Bay of Aiguillon,
" nowadeys over 400 km. PFurther extonsion is not expected.

Mussel cultiveticn with the aid of bouchots:
Collector bouchotss

Pine stakes of some 4 m.long, bearing the bark, are stuck half way (thimner and
downwards,and about 35 cm apart from each other) in the bottom, In soft bottom this
is done by hand, with the aid of a mellet. In sand bottom & jet of water - created
with & motor pump - is used to bring the poles down., Tho pins poles may last for some
3 years,

Rearing bouchots:

As = ruls the rearing bouchots are made of oask poles or cld pins wood, which ars
placed sbout 75 cm apert frem each other, They sre next commected by & wavtle-work
of branches of sweet chestmut, placed horizontally..

Spatfall and growth;

Mussel seed may settlc during n prolonged period, begimnning early in April, 4
provious settlement of the hydroid Tubularia mytiliflora is said to promobte the settling
of mussel-seed. Barly in August the young mussels may measurs from 5 to 30 rm, on an
average about 20 mm, The larger onss are inclined to drop from the densely settled
ssed collecting pcles, snd would fall in the soft mud if tho mussel farmers did not take
care to trensplant them to rearing bouchots, whers the young mussels fix themselves
rapidly in the wattle-work, Intermittently the musselmen collect the largest sesd
from the collector bouchots to transfer them to rearing beuchots, Ultimstely some
mussels are left on the collector bouchots to complets their entire growththere, The
mussels are taken from the ccllsctor bouchots with o benmt steel blade cslled "péchoirs®,
Groups of mussels mubually eattached by byssus threads can bs placed directly in the
wettle-work cf the reasring bouchots; separate mussels are packed in old fishing nets
("les pcques™) befors they ars transferred to the wattle-work of the rearing bouchot

Observations cn experimentsl pcles placed by the Fisheries Institute ind
the growth of young muss@ls may be influenced by a varisty of factors
lavel of fixstion e po; the density of their population,
- ment of tho pols stter growth in despor wator), the origtmcf thHs young mnssels in

“rslation to salinity, water uamparatnre (ratarded growth in winter), - -
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The mussol foarming cormmnities along the Bay of Aiguillons

Marsillys tho Marsilly musselmen have their concessions at»l'Orpineau and la Carreldre.
Collector bouchots, rearing bouchcts, and oxpedition plants are close together, which
facilitates exploitation. Small boats are used s "acon", very smell amphibic boats
pushed by one leog during trips over soft mud flats, and dinghy's ("Yolos").

Esnandes: - The "boucholeurs" (mussel farmers) of Esnandos exploit bouchots at la
Carreclsre, at 1'Orpinsau, and at the Pointe d'Aiguillon. They too use "acons" and dinghy's
but there arc in addition & few small mctor boats (™pinasses"). -

Charron: Ihe Charron mussolmen work 21l over the bay. Hany of thom exploit collector
bouchots at la Faute and rsaring boucho®s in the Passe d'Esnandes. This obliges them to
use motor boats, scme of which can hoist a s2il too.

L'Aiguill on-sur-ler: The mussel farmors of 1'Aiguillon-sur-Mor exploit concessions at the
banks of the Lay, 2t the Pointe d'Aiguillon and at la Faute. The latter are toc bs reached
on foot, ths cther places by motor bont,

Expedition plants:

As the marketable mussels cannot be collected zt neap tides, the musselmen exploit
some wet storage yards called "arches" (big wooden or concrete boxes) and "tamarinidres"
(pieces of tidal flat surrounded by = densc hedge). Tho"arches" are usod at Marsilly
and Esnendes, The mussolmen at Charron and 1thiguillon use both woodsn "arches" and
"tamarinisres?

The collected mussols being of various sizas, grading is necessary, To this end
onc uses both flat grates and rotating sorters, Next the mussels arc wnshed carafully
and packed in wicker baskets of 25 or 50 kg contonts, or in sacks, Shipment by road
predoninates nowadays.

In spring and summer the more important markets are Bordeaux, Toulouss, Niort,
Périgueux, Limoges. In winter alsc Lyon, Marseille, Tarbes, Nice otc, Marsilly and
Charron export considerable quantitiss of mussels to Algeria and Tunisia.

The annual production is evaluated at:

1951 7,000 tons
1862 10,000 "
1963 12,000 ¥

Charron and Esnandes participate in this with about 70%, Marsilly and 1'Aiguillon with
about 15% each,
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