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• Ahstracl: 

-, 

Duc 10 importan t cconom ie acl lv1tlCS aJong the French coastlinc. the introduction of noxiolls 

organisms in lo French coasta l waters, part iclila rl y by ship ballast water. may have scrious 
consequences. 
Afte r prc lim inary SlUdics of ship lllovcmcnts in Charente Maritime. severa l samplings of b,lllast 
water and sediment \Ve re made. Samples were laken in fi ve major harbours in France. along the 
Atlantic. Chan ne l and Medilerranea n cO<lstli ncs. Thc main task of (his fi rst asscssmenl was the 
rcsearch for cxotic and possibly nox io lls phytoplancton. Clos/rit/iulII and Vibrio bacterîa \Vere a lso 
Icsled for. The rcsllits arc presentcd and di sc ll sscd. with plans for further work. 

• Infroduction: 
Ri sk asscssment of the introduction of un wantcd or noxiolls spccics along French coasts by ship 
deballasting is now a matter of conccm for Ihe French aUlhorili es. 
A prcviolls stud y in La Rochelle harbour (Charente Maritime) indicated that a high pcrcen tagc of 
arriving shi ps came from arcas known for tox ie algal blooms. Subsequent work has therefore been 
carried out concentrat ing on thesc ships arri ving in Frenc h port s. 

The main poi nl s la be sln:ssed \Vere tests fo r the presence of: 
10 Known toxic phytoplanc ton cell s. 
20 Vibrio and CIo/rit/i II/II pa thogenic baeteria. 

This is a complctel y ne\\' rcsearch subjecl in France and n.:quires Ihe ùevc lopment of mcthods 
comparable \Vith the same kind of wo rk alrcaùy donc e lsewhere in the worle!. 



• ASSl'ssmcnt of deballas ling acIÎ\'Ît-v in the nlai n French ~l a rho llrs : 

The di vcrsily of harbours. of goods loadcd or lIn loaded and of lypC. size and age of ships. m'lkcs it a 
hard t;1sk 10 cstimalc the amOllllt o f walcr deballasled in French harbo urs o r in the close coastal 
arCéls. 
Ballast w<Her ma nagemen t is s ligh lly difkrenl o n a large contai ner carrier. for examplc. coming into 
Le Havn.: l'rom Anvers 10 complele load ing before crossi ng Ihc Atlantic Ocean anu on a small bul k 
carrier arriving on ballast in La RochcJk or Rouen. l'rom North A friea. fo r [oading corn. \Vheat or 
fertili sers. 

The follo\Ving lable gi ves an idea of the amoun l of ballast \Vate r rcl cascd in French \V<Hers , 
cstimating ballast capacity as 40 % of the loaded freight capacity. 

Main Ihrhou rs LO:Hlcd freight C:'lrgo Es timation of 
(T) S'V rclcascd 

( 1998 or 1999) (MT) 
Dunkerque 7.950.954 Ccreals ( 1.6 MT) . oi 1 and gas . di verse 3 

Le Havre 14.718.345 Contai ners, fresh and frozen food. 6 

Rouen 15. 190.286 Ccreals (8.8 MT). food. gas. on: 6 

Nantes-St Nazaire 6.1 37. 194 Oil and gas. cerea ls. wood. cars 2.5 

La Pallice ; 3.055 .356 Ccrea ls. feni li sers. Illcat 1.2 
Rochefort 

Dordeaux 3. 197.4 12 Ccrea l ( 1.9 MT). o il. paper. con tainers. 1.3 
Clinker and cemen t. 

Bayonne 2.500.000 Corn ( 1 MT), sulphur. chemical. 1 
products. wood. 

Sète 580.000 Liquid or solid bulk , vario us 0 .2 

Marse 1.620.400 Frcsh food. containers 0.65 

Tolal 54.949.947 22 



• Mcthods: 
Sampli ng: 

Duc to the short notice and the lil11ited funds in thi s IIrst study, the sampling was restricted 10 five 
po rts alld five ships in (,ilch. 
Among the habours of Dunkerque. Le Havre. Na ntes·St Naza ire. La Rochell e-Pallice and 
Marsei lle- Fos. smnples were laken from 29 ships: 

1\0Ro 
COl1w.iner ca rri ers 
Bulk ca rri ers 
Gas Tan ke r 
Orc ship (OBO) 

The ships had come From : 

North Africa 
M idd le Easl 
Africa 
NOl1h America 
Caribbean 
South America 
Spain 
South East As ia 
North of Europe 
Unknown 

4 
7 
16 

5 
2 
4 
3 
2 
2 
5 
2 
2 

The Illilin problem for slIch sampli ng in French waters is the lac k o f ba llast watcr management 
regulat ions. Thcrefore we could onl y rcl y on the goodwi ll of the captains and nccepl whal was 
ofTercd. i.e. the possibilit y of taking one or two litres of water rather than riltering severa l cubic 
mcters as dcscrib\.!d in Mc Donald (1995) or Goll'lsh et al ( 1995). 

We thcrefore dev ised a s:lmpling k it wit h Iwo small bi1ge pumps (o ne suction pllmp and o ne 
immcrsed. lIsed depend ing on the s Îtuation). connectcd 10 11 Illotorbike bancry, enabl ing us 10 r ump 
6 to 12 litres at a depth of up to 6111. Thi s system was usee! 4 times. 

The o ther sampling mL'thods were : 
Tap on the ba llast (pumping system ). usually o n the pLlIl1p. in the engine l'oom. 
Qut now on the s ide o r the hull : 1 
O vernow on the deck : 2 
Entering ins ide the ballas! chambers : 2 
ln the filterin g system before the ballast pump 



• Analysis: 
Phytoplancton : 
The 1 litre sample was prl.!served \V ith forrnalin (2 mlJI) and iodinc (2.5 ml /1). The subsamplcs \Ve re 
put in 10 ml trays and checked undc r an invertcd microscope aftcr several hours se ll li ng. 

• Baclcria: 
The Vibriv and Closlrù/il/ll/ gc rms \Vere tested fo r as thcse are the most \Vorrying g..: nera. They are 
relativcl y casy to cuhure on EPSA (Alkalinc salted peptone water). This \Vas donc for 18 hours at 
41 °C. iso lation \Vas thcn performcd on l'CSS (Thiosulfatc. Ci trate. Silesaccahrosc) for 18 hours a t 
:noc , and. after oxydase Icsting. the gC l1 l.! ra were determil1 l.!d with an A PI 20 E syst..: m. 
For the Cimlfriditllli . a TS 1 (Tryplone-Sulfile Neomycin) medi um \Vas lIscd. for 24 hours al 37°C. 

When necessary. a furthcr sc rotype determination could be donc at the Institut Pasteur (Paris), 

• Rcsults: 

The rcsults alrcady ;Jvai lablc arc ShOWll ill l:tbie Il , 

!lactcria : 
Closlrit/illlll IJeI.fringens, thc most cOlll lllonl y isolated of the genera. responsible for gastro
intestina l tract infections. \Vas found in 50 % of Ihe samples. whalever the origin of the ballast 
wa ter. The number of eo lony units \Vas part icularl y high in the sediments. 
The Vibri() taxa detectcd included se rious pathogens but not Vibrio paralzell/uliriclIs . This JUSt 

spec ies, corn mon in estuarine and coastal water. is frcquently responsiblc for coll ective toxi
in fec tions associa lcd with scafood consuillmalion. 

The other gcncra (Pselldolllml/ls. AerVIII()lIl1~. Sclzell'al1ella) are known as «opportllnists», noxio lls 
for people with lowcred immune dcfences, 

Ph"'oplanClOn : 
O f the 18 samplcs already examined. 8 contaillcd genera . such as DillOplz)'sis, or Pscudullir;c:hia. 
known to contain tox in-produci ng species (most Pseudul/ilzchia \Vere seriala sp,). Most of these 
were not recognised as loxie, but the re is a st rong possibility of finding speeies producing toxins 
whic h are noxiotls 10 the marine fauna present in French waters, ln the present case these come 
from NW Spain . 

ln addil ion we also found an undctermined dinaflogellalc cysl in ba llast water from 
Fort de France (West Indics). 



• Discussion : 

The sampling campaign is the firsi useful French stucly on ballast waler qualit y 10 our kno wleclge . 
Dcspite the !i lllited se;lle. sOl11 e consistent resul ts \Vere proclllced co tl sidering the sm:!!! number of 
ships sampleu. 

The main prob!em regnrding s<lmpting was heterogeneity. It \Vas onl y possible in Iwo cases to go 
insidc a ba llast. and thus obtain both water and sediment samples. 
Mosi o f Ihe sa rnplcs \Vere takcn in the engine rOOI11. from a tup o r eheck ing val ve o f the pumping 
system, with a pllmp runn ing. Undcr these ci rClimstances, very high pressures can be dcvcloped in 
so rne parts of the pump body. i.e .. vcry diffieult condilions for Ihe survi val of li ving ce ll s ... 
ln spitc of thi s. we found a lo t o f bactcria , sorne of them still alivc sevc rul hours nftc r sampling, 
beforc wc made Ihe !ix'lIions. Fortllnalcly. wc didn ' I fou nd Vi/)rio cho/erae slrains, but Ihe survival 
of sueh stmins llnder thcsc cond it ions rcmains a reasonnble possibilily. 

However. wc delcctcd Ihe prescnce (and survival) of lIetemsÎgl1lll (,lIrterae in high numbers 
(62 400 ccIl s/li tre) in ballast WJter From Bilbno, we il known as an area wilh frequent IOxie nlgal 
blooms. This water \Va s relcased at La Roehelle-Pnllicc, close 10 the main European oystcr fanning 
.. ren. Thi s g ives an iuca of the threa t prescn ted by deball asling ncti v ity in sensiti ve areas, 

• Conclusion: 

Although conductcd on ,\ limi tcd seule. thi ~ sampling campa ign rcvealed sOllle worrying facts (as 
have pn:v ious fo reign sllld ies). Toxic phytoplancton cells nnd pathogcnic bactcria were found 
surviving in the ballasts of ships arri ving on French coasls. 

This sludy in itselC nOI 10 spcak of nllillerous internat ional assessment and resca rch programs, 
undc rlines the urgent necd for consistent app lied research programs in France. partic l/larl y in Iwo 
directions: 

• I)rovide sc icntifi c evidcnce and tcchniea l tool s to Ihe French aUlhori lies, Icading to 
s trict reguln lion of dcba ll ast ing activity along French coaSIS. 

• Find appropriale tcchniques for ballast wa ler Ireatment. aboard ships and also ashore. 

One of th..: liN Itlov..:~ (\111 th..: Europe' lIl sca lc 10 sta rt with) ('ou ld be th~' settillg up or a lo .~ic phytoplancton alen 
monitoring nd wùrk. Thi ~ I\\lul(l hclp the J illcrcnt port aUlhorit ics 10 (" fti("i cm ly m,Hlage Ihe b'l tlas ting. d('batlasting 
;1"11\ tly orthe ~h ip .... loadi l1g and unloading. in Europea n \\at("l'!-. 



• Al'kIlOwlcdgc rn r ll' : 

We wish 10 th,:lI1k the following persons for thcit' assistance: 

,. Dr FO URN IER of Institut Pasteur, Paris for scrotypc dclcrmination. 

• Bibliogra uhv: 

CAIU.TON JT, GEl lER JB. 1993 Ecologic<ll rou lette: the global transport and invasion of non 
indigenous marine organi sllls. Science 26 1 : pages 78-82 

ENO Ne 1995. Non native marine species in British water: ballast water introduct ions. 
ICES cooperative research report J ° 224 - pages 43A9. 

GOLlASH S. DAMMER M. LENZ J, ADRES H.G. 1995. Non indigenoll s organism inl roduced 
via sh ips into German \\'at\.!r (CES Co-operat ivc Rescarch Report. N° 224-
Pages 50-64). 

GOllASH S. MINCHIN D. RONSENTHAl H. VOIGT, 1999. Exolic across the ocean. Case 
hi stori es on int rodllced spccics. Action on tesling monitoring systems for ri sk assessment ofharmflll 
int roductions by ships 10 European waters. 
Report From the E.U concl!rted action MAS CT 97-0 111 . Institutc for Mari ne Science Uni vers ity al 
Kiel . Gcrmany.Logos, Uerl, Berlin. Page 74. 

MACDONALD EM. 1995. Di noOagcl late rest ing cysts and ballast water disehargcs in Scollish 
ports. ICES. cooperative Research report nO 224 , pages 24-35. 



LEA U Il : IU :S ULTS 

le 

., 

, 
, 

, 

Lcngt Last 
Il (m) Po rt 

90 Casablanca 
90 Casablanca 
110 Izmir 
()) Aigeria 
244 South East Africa 
112 Alexandrin (Egypt) 
115 Brazi l 
2~7 Nige ri a 
243 Baltimorc 
168 Ha lifa,x (Canada) 
95 Santander 
~~ Spai n 
290 Boston 
93 Algc ria 
148 Seczin (Po land) 
162 Anvers 
260 
21 1 C:uibbcan 
215 Caribbcan 
104 ,) 

176 Africa 
197 Seczin (Po lànd) 
93 Bejain (Algcria) 
12} Spai n 
218 Pnranagua (Br) . 
170 China 
96 Sevi Il e Spain 
82 Bilbao (Spa in) 
17" Dakar 

: COll ta ilH.'r C lI n ' i CI' 

: Bulk ca rrier 
: Sid l' Ba ll ast 
: GlIS Ta n ker 

Sa mpling met hod Salin it 
\' 

(~ '/ I) 
DB. tap on pump 37.7 
DB. tap on pump 36.6 
N° 1 ballasl hold, SK 26.6 
OUI now on hu ll 36.7 
DB, tap on pump 
DB, tap on pUlllp 
Forcpcak, SK 15.8 
Aft peak, tap on pllll1p 24.3 
DB Linder sloptank 31.9 
DB. tap on pUlllp 36 
SB,S K 29.1 
Forepeak S.K. 32.4 
DB, t:Jp on pUlllp 14.7 
DB, tap on pump 28.5 
DB tap o n pump 26.9 
S.B. overflow 16.6 
DB. tap on pump 30.7 
DB, tap on pump 29.2 
DB. tap on pUlllp 34. 
DB , tap on pUl11p 34. 
N° 1 Ballas! hold (inside) 35.6 
DB. tap on pump 11.9 
DB. tap on pUlllp 30. 
SB, tap on pump 32.9 
SB starboa rd (inside) 33.9 
SB starboard, S.K. 35.5 
DB pUlllp filter 1.1 
SB starboard, overflow 25.5 
DB tap on pll lllp 33.7 

: SlI lIllJlin g kit. SK 
080 
DI! 

: Ore But Oil carrier 
: Doubl e boltom 

Poss ihili ty Toxic C hostrid ium Vih rios ;l nd u ther 
p hytopla ncton Pcr tingcns (occurn.'nc(·) 

I UFe 1100ml) 

Dinophysis, Pscudonitzchia 100 
0 
U 
0 
U 
400 lVibrios 
300 ~ibrios flll vi ali s 
0 

Pscudonitzchia, Dinophysis 0 
100 
0 chewa ndla putrefnscicns 

Di nophys is. Pscudonil.zehia 200 
50 

Pscudonitzchia ( 1800/1) 25 
25 
0 
0 
25 

Dinofl ogcl latc cysts 130.000 (sedimcnt) Ivi brio ParahaemoliticllS 
0 
700 
0 tv ibrio tlll viali s 
0 )scuc!onolll as- A t,;ro t11 ona s 

Dinophisys 50 }sc li dolllonas 
200(watcr)750 (sediment) 
0 
50 )seudo ll:lmas 

HClcrosigma carterae 900 
0 

--


