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Limiting biological invasions o f aquatic organisms
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N atives o f  China  
and  Korea, m itten  
crabs reached  
Germ an waters 
via ba llast water, 
and a re  n o w  fo u nd  
th ro u g h o u t Europe

A q u a tic  species c o lo n iz e  new  habitats e ithe r b y  natura l means (e.g. d is tr ib u tio n  by currents) 
o r v ia  hum an-m edia ted  vectors (e.g. sh ipp ing  and aquacu ltu re). As fa r as northern  Europe was 
concerned, the  firs t invasion o f  non-ind igenous species as a resu lt o f  hum an a c tiv ity  m igh t 
w e ll have been tha t o f  the  N orth  A m erican  soft shell c lam  M ya arenaria, w h ich  was p robab ly  
in troduced  w ith  so lid  ba llas t as a resu lt o f  V ik in g  voyages to  N orth  A m erica . The in tro d u c tio n  
o f a lien  species ou ts ide  th e ir native d is tribu tiona l range is considered to  be one o f the  most 
im portan t an th ropogen ic  threats to  the  b iod ive rs ity  o f the w o r ld ’s oceans, and has resu lted in 
negative consequences fo r both eco logy and econom ies. In te rna tiona l forum s have recogn ized 
th is  p rob lem  and regu la tions have been drafted accord ing ly . This a rtic le  provides an ove rv iew  
o f ex is ting  regu la tions relevant to  b io lo g ica l invasions, w ith  p a rticu la r reference to  Europe, and 
is d irec ted  to  science p o lic y  makers, po litic ians , lawyers, science adm in istra tors and interested 
b io log ists; it  is in tended as a basis fo r d iscussion, and does not p ro v id e  an in te rp re ta tion  o f 
in te rna tiona l law. As sh ipp ing  and ballast w a te r fo rm  one  o f the  m ost im portan t vectors o f an- 
th ropogen ica lly  m ed ia ted  b io log ica l invasions, I have concentra ted  on  these, but fo r purposes o f 
com parison, in ten tiona l species in troductions  fo r (say) aquacu ltu re  purposes are b rie fly  inc luded .

N e ga tive  im pacts o f  b io lo g ic a l invasions have 
fre q u e n tly  been rep o rte d  fro m  a lm ost a ll o f  the 
w o r ld 's  seas and  oceans. The to ta l nu m b e r o f 
n o n -in d ig e n o us  a q u a tic  species in  northern  
Europe w as estim ated  in  1998  to  exceed 100,

Figure 1 Chinese m itten  crabs  (Eriocheir sinensis) 
spread throughout northern Europe in the 1920s and  
1930s. They spend most o f  the  lives in  freshwater 
environm ents, where th e ir  bu rrow ing  can cause seri­
ous erosion. They m ate  in  tid a l estuaries, where the 
eggs a n d  young deve lop ; juven iles active ly  migrate 
upstream towards freshwater systems.
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in c lu d in g  fish, a lgae, m o lluscs and crustaceans 
(cf. F igure  1 ), o f  w h ic h  the  m a jo r ity  w e re  un ­
in te n tio n a lly  in tro d u c e d . Successful invaders 
te n d  to  spread, and  m ay change the  na tura l 
e n v iro n m e n t by  c o m p e tin g  w ith  n a tive  species o r 
p reda ting  o n  them . As a  resu lt they m ay th rea ten  
the  fu n c tio n in g  o f  ecosystem s, and  a ffec t p u b lic  
hea lth  and  e c o n o m ic  ac tiv itie s  such as tou rism , 
fis h in g  and  aquacu ltu re .

A s m en tio n e d  above , a m a jo r cause o f  a  u n in te n ­
tio n a l in tro d u c tio n  o f  species is re lease o f  ba llas t 
w'ater. Species have been transported  w ith  ba llas t 
w a te r and associa ted  sed im ents eve r s in ce  the  
1870s w 'hen w a te r began to  be c o m m o n ly  used 
as sh ip 's  ba lla s t, fo r  s ta b iliz a tio n  and  tr im , and 
to  subm erge the  p ro p e lle r. Ships' b a lla s t pum ps 
u su a lly  have th e ir  in ta ke  o p e n in g  b e lo w  the  
w a te r- lin e  near th e  b o tto m  o f  the  sh ip . A q u a tic  
o rgan ism s are p u m p e d  on  board  w h e n  b a lla s t 
w a te r is taken  up , and  are fre q u e n tly  transported  
across na tu ra l m ig ra tio n  boundaries , i.e . be tw een 
oceans, and  across s a lin ity  barrie rs (e.g. be tw een  
freshw ate r ports). M o s t o rgan ism s d ie  in  the 
ba llas t tanks d u rin g  th e  first days o f  th e  voyage, 
bu t som e in d iv id u a ls  su rv ive  voyages o f  several 
m on th s ' d u ra tio n . U p o n  a rriva l, the  o rgan ism s 
are d ischarged a lo n g  w ith  th e  ba llas t W'ater 
(F igure 2).

O rgan ism s transpo rted  in  sh ips ' b a lla s t in c lu d e  
tru ly  p la n k to n ic  taxa and  b e n th ic  species that 
have a la rva l fo rm  w h ic h  is fre e - liv in g  in  th e  w a te r 
c o lu m n . A c c o rd in g  to  sh ip p in g  stud ies, m ore 
than  1000  d iffe re n t taxa have been fo u n d  in  b a l­
last tanks, ran g in g  fro m  fish to  u n ic e llu la r  algae 
( in c lu d in g  fo rm s k n o w n  to  cause h a rm fu l a lga l 
b loom s). The m a jo r ity  o f  these taxa a re  a lgae  and

26 Ocean Challenge, Vol. 13, No.2



coasta l invertebra tes, such as crustaceans, gastro­
pods and  b iva lves.

U n ila te ra l v o lu n ta ry  re co m m en d a tio n s  and 
m an d a to ry  regu la tions  a im e d  a t m in im iz in g  the 
in tro d u c tio n  o f  species v ia  b a lla s t w a te r have 
been im p le m e n te d  in  va riou s  reg ions th ro u g h o u t 
th e  w o r ld . N e w  Z ea land  and  A us tra lia  w e re  the 
firs t co u n tr ie s  to  im p le m e n t v o lu n ta ry  ba llas t- 
w a te r g u id e lin es  in the  la te  1980s and  ea rly  
1990s. Indeed, m ost regu la tions  a re  o f  a v o l­
u n ta ry  na tu re  and  c u rre n tly  fa vo u r exchange  o f 
ba lla s t w a te r in  the  open  o ce a n .*

B a llas t-w a te r exchange m ay be  d o n e  by: (1 ) e m p ­
ty in g  and  re f i l l in g  the  tank a t least th ree  tim es;
(2) a p p ly in g  the  o v e rflo w  te c h n iq u e  (F igure  3) 
w h e re  w a te r is pu m p e d  in to  ba lla s t tanks a llo w in g  
an o v e rflo w  on  deck, u n t il th re e  tim es  the  vo lu m e  
o f  th e  ta n k  has been pum p e d  th ro u g h ; o r  (3) the 
d ilu t io n  m ethod , w h e re  ex tra  p ip e -w o rk  a llo w s  a 
co n tin u o u s  a d d itio n  o f  w a te r to  the  tank w h ile  the  
sam e a m o u n t o f  w a te r is d ischa rged , so th a t the 
w a te r leve l in  th e  b a lla s t ta n k  does n o t change.
In con tras t to  the  o v e rf lo w  m eth o d , th e  d ilu t io n  
m eth o d  can  be  used fo r p a rt ia lly  f i l le d  ba llas t 
tanks.

W hen ha llast water 
is re le a se d so  are 
organisms liv ing  
in  i t

* Formerly the Inter­
national Union for 
Conservation of 
Nature and Natural 
Resources, and still 
referred to as the 
IUCN

A t present, o n ly  a  fe w  European c o u n tr ie s  rec­
o m m e n d  v o lu n ta ry  exchange o f  ba lla s t w a te r in 
m id -o ce a n  areas.

Legal ins trum ents
In te rn a tio n a lly  agreed lega l ins trum en ts  m ay be 
b in d in g  o r n o n -b in d in g . B in d in g  ins trum en ts  are 
usu a lly  m anda to ry  agreem ents be tw een  States, 
such as trea ties o r  conven tions . N o n -b in d in g  in ­
strum ents ( 's o ft- la w ') take  th e  fo rm  o f  reso lu tions 
such as g u id e lin es  and  a c tio n  p rogram m es.

The fo llo w in g  in te rn a tio n a l ins trum en ts  re levan t to  
the  u n in te n tio n a l in tro d u c tio n  o f  a q u a tic  species 
are lis ted  ch ro n o lo g ic a lly . The lis ts are n o t fu lly  
com prehens ive , b u t p ro v id e  an o v e rv ie w  o f cu r­
ren t leg is la tion .

V o lu n ta ry  in te rn a t io n a l in s tru m e n ts

W o rld w id e , the re  are a nu m b e r o f  n o n -b in d in g  
regu la tions  and recom m enda tions , and  n o t sur­
p ris in g ly , th e ir  success depends on  the  e x te n t to  
w h ic h  the  re levan t a u tho ritie s  a c t o n  them . Some 
o f  these regu la tions do  no t re fe r to  s p e c ific  vectors 
such as ba llas t w ater, and  these are cove re d  first, 
fo llo w e d  b y  instrum ents tha t s p e c if ic a lly  address 
ba lla s t w a te r and  o th e r vecto rs.

V o lu n ta ry  g e n e ra l in s tru m e n ts
As e a rly  as the  1970s, the  In te rn a tio n a l C o u n c il 
fo r  the  E xp lo ra tion  o f the  Sea (ICES) cons ide red  
species invasions to  be  a p ro b le m a tic  issue. It es­
tab lished  the  W o rk in g  C ro u p  o n  In tro d u c tio n s  and 
Transfers o f  M a rin e  O rgan ism s (W G IT M O ), w h ic h  
focusses o n  p la n n ed  in tro d u c tio n s  (e.g. oysters fo r 
use in  aquacu ltu re ) and  u n w a n te d  im p o rts  o f  asso­
c ia te d  disease agents and parasites. In 1 9 9 4 -9 5 , 
ICES d e ve loped  a C ode  o f  P ractice  on  th e  In tro ­
d u c tio n  and Transfer o f  M a rin e  O rgan ism s. The

■Some countries (e.g. Argentina and Chile) require chemi­
cal treatment (chlorination) o f ballast water when there are 
outbreaks o f human pathogens (e.g. cholera) in the ballast- 
water uptake area.

Figure 2  Ballast-water release from  an ocean-going  
m erchant vessel, a fte r d ry-docking  in  the Port o f  
Ham burg, Germany.

C ode recom m ends th e  a p p lic a tio n  o f  a p p ro p r i­
ate q u a ra n tin e  m easures in  d o n o r  and  rec ip ie n t 
coun trie s  to  a v o id  th e  in tro d u c tio n  o f  non-ta rge t 
species (e.g. disease agents a n d  pa thogens). A n  
updated  and  rev ised  ve rs ion  o f  the  C ode  was 
p u b lish e d  by  ICES in  2 0 0 3  o n  w w w .ic e s .d k . This 
C ode  in c lu d e s  a li conce rn s  expressed in  the  p re ­
v io u s  C o d e  o f  P ractice , fo llo w s  th e  p re ca u tio n a ry  
approach  to  m in im iz e  the  spread o f  e x o tic  spe­
cies, and  covers g e n e tic a lly  m o d if ie d  organ ism s 
in  grea te r d e ta il than  the  e a rlie r  ve rs ion .

In 2 0 0 0 , the  Species Surv iva l C om m iss ion  (SSC) 
o f  the  W o r ld  C onserva tion  U n io n *  p u b lished  
g u id e lin es  fo r the  p re ve n tio n  o f  b io d iv e rs ity  loss 
caused b y  a lie n  species. These g u id e lin e s  w ere  
in tended  to  increase  awareness o f  th e  p ro b le m  
and a le rt States to  th e  fac t th a t p re ve n tin g  the 
spread o f a lie n  species is a p r io r ity  issue re q u ir in g  
na tio na l a n d  in te rn a tio n a l a c tio n . They a im ed  to 
m in im iz e  the  n u m b e r o f  u n in te n tio n a l in tro d u c ­
tio n s  and  p re ve n t u n a u th o riz e d  in tro d u c tio n s  
o f  a lie n  species, and  encouraged  deve lopm en t, 
im p le m e n ta tio n  and im p ro ve m e n t o f  su itab le  
e ra d ica tio n  and c o n tro l p rogram m es. This w o u ld  
in vo lve  d e v e lo p in g  a com p re h e ns ive  fram ew ork  
fo r na tio na l le g is la tio n  and  in te rn a tio n a l coo p era ­
t io n  to  l im it  in tro d u c tio n  o f  a lie n  invasive  spe­
c ies, as w e ll as th e ir  e ra d ica tio n  and  c o n tro l. The 
g u ide lines  encouraged  re levan t research and  de ­
v e lo p m e n t and sharing  o f  an adequa te  kn o w le d g e  
base to  address the  p ro b le m  o f  a lie n  invasive  
species w o r ld w id e .

V o lu n ta ry  b a lla s t-w a te r  in s tru m e n ts
in 1973, the  In te rn a tio n a l M a r it im e  O rg a n iza tio n  
( IM O ) -  th e  U n ite d  N a tio n s  b o d y  tha t dea ls w ith  
s h ip p in g  issues -  c rea ted  the  M a r in e  E nv iron ­
m en t P ro te c tion  C o m m itte e  (MEPC). A ustra lia  
w as the firs t c o u n try  to  b r in g  th e  ba lla s t w a te r
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The ove rflow  
technique is one  
way o f  exchang­
ing ballast 
w ater in  the 
open ocean

p ro b le m  in to  focus and in  the  e a rly  1990s p layed 
a key ro le  a t the  IM O  in  p ro p o s in g  the  d e ve lo p ­
m en t o f  m echanism s to  c o n tro l the  release o f  
b a lla s t w ater. MEPC fo rm e d  th e  Ba llast W ate r 
W o rk in g  G ro u p  (B W W G ) to  eva lua te  in fo rm a tio n  
a n d  co n s id e r so lu tions  p roposed  by the  M em ber 
States and by non -gove rnm en ta l o rgan iza tions.
The B W W G  co n c lu d e d  th a t v o lu n ta ry  gu id e lin es  
w e re  the  a p p ro p ria te  firs t step in  addressing th is  
p ro b le m . It recom m ended  an exchange o f  ba llast 
w a te r  in  m id -ocean  areas, as fa r as possib le  fro m  
a ny sh o re lin e , in  o rd e r to  co n s id e ra b ly  reduce  the  
n u m b e r o f  o rgan ism s and  taxa ins ide  ba lla s t tanks. 
M id -o ce a n  o rgan ism s, p u m p e d  o n b o a rd  d u rin g  
th e  w a te r exchange, are u n lik e ly  to  su rv ive  coastal 
c o n d itio n s .

As safe ty is o f p a ram oun t im p o rta n ce  it w as s tip u ­
la ted  tha t m id -ocean  exchange  o f  ba llas t w a te r 
sh o u ld  o n ly  be  undertaken  a t ce rta in  sea states 
a n d  i f  ca rgo  co n d itio n s  p e rm it. The MEPC ad­
o p te d  the  gu id e lin es  by  reso lu tio n  in  1991, and  in 
1993 they w ere  adopted  by the  IM O  A ssem bly as 
a reso lu tio n  e n tit le d  'In te rn a tio n a l G u id e lin e s  fo r 
P reven ting  th e  In tro d u c tio n  o f U nw an ted  A q u a tic  
O rgan ism s and Pathogens fro m  Ships' Ballast 
W a te r and  S ed im ent D ischarges '. H ow ever, i t  w as 
re co g n ize d  tha t com p le te  p re ve n tio n  o f  organ ism  
release ca n n o t be  ach ieved , and  in  1997  th is  was 
rep la ce d  by  R eso lu tion  A .868(20 ) 'G u id e lin e s  fo r 
the  C o n tro l and  M anagem ent o f  Ships' Ballast 
W a te r to  M in im iz e  the  Transfer o f  H a rm fu l A q u a tic  
O rgan ism s and  Pathogens'. This reso lu tion  
in te n ds  to  'assist G overnm ents  and  a p p rop ria te  
a u tho ritie s , sh ip  masters, opera to rs and  ow ners, 
and  p o rt au tho ritie s , as w e ll as o th e r interested

Figure 3  Ballast-water exchange using the tank over­
f lo w  technique, in  w h ich  the tank is flushed o u t by  
pum p in g  through three times its volume o f  seawater.

parties, in  m in im iz in g  th e  risk o f  in tro d u c in g  
ha rm fu l aq u a tic  o rgan ism s and  pathogens from  
sh ips ' ba lla s t w a te r  and  associated sed im ents 
w h ile  p ro te c tin g  sh ips ' safety.' In the  reso lu tio n , 
th e  IM O  p roposed  g u id e lin e s  to  lim it  the  m ove ­
m en t o f  o rgan ism s lay ba llas t w a te r w o r ld -w id e . 
The g u id e lin es  recom m ended :

•  in fo rm in g  sh ips o f  areas w h e re  b a lla s t-w a te r 
u p take  sh o u ld  be  a vo id e d  due  to  the  presence 
o f  ha rm fu l a lga l b lo o m s  and  kn o w n  unw a n te d  
con tam inan ts ;

•  p re ca u tio n a ry  p ro cedu res  to  be  ado p te d  w hen  
ta k in g  o n  ba llas t w a te r in  s h a llo w  areas;

•  exchange o f  b a lla s t w a te r a t sea as fa r as pos­
s ib le  fro m  the  coast;

•  b a lla s tin g  w ith  freshw ater;

•  d ischa rg ing  b a lla s t w a te r and  sed im ents to  o n ­
shore fa c ilit ie s  ( i f  a va ilab le ); and

•  p ro v is io n  fo r  b a lla s t-w a te r re p o rtin g  form s.

The g u id e lin es  fu rth e r recom m end  a v o id in g  ta k ­
ing  o n  ba llas t in  s h a llo w  areas and  a t n ig h t w hen  
d e e p - liv in g  o rgan ism s m ay m ig ra te  tow a rd s  the  
sea-surface a n d  be  m ore  lik e ly  to  be pum p e d  
o n boa rd .

The B W W G  a t IM O  has since d e ve loped  a m a n ­
d a to ry  IM O  Ballast W a te r M anagem ent C on ve n ­
t io n  as a s tand -a lone  ins trum en t (see be lo w ).

The U n ite d  N a tio n s  C on fe rence  on  E nv iron ­
m en t and  D e v e lo p m e n t (U N C E D ), he ld  a t R io  de 
ja n e iro  (B raz il)  in  1992, resu lted  in  th e  C on ve n ­
t io n  o n  B io lo g ic a l D ive rs ity  (see be lo w ), the  Rio 
D e c la ra tio n  on  E nv ironm en t and D eve lopm en t, 
and  Agenda 21 . The R io D ec la ra tion  consists o f 
27  key p r in c ip le s  p ro v id in g  gu id a nce  fo r fu tu re  
d e ve lo pm e n t o f n a tio n a l and  in te rn a tio n a l legal 
d e c is io n -m a k in g , and  actions a im ed  a t a ch ie v in g  
b o th  so c io -e c o n o m ic  d e ve lo pm e n t and  e n v iro n ­
m en ta l p ro te c tio n . A m o n g  the 27  p rin c ip le s  
are: th e  P reven tion  P rin c ip le , the  P recau tiona ry  
P rin c ip le , and  th e  Polluter-Pays P rin c ip le .

R egard ing p re ve n tio n , redu c tio n  and  c o n tro l o f 
d eg rada tion  o f  th e  m arin e  e n v iro n m e n t as a resu lt 
o f  sea-based a c tiv it ie s , Agenda 21 ca lls  u p o n  a ll 
States to  be tte r im p le m e n t and  even streng then 
ex is tin g  co n ve n tio n s , and  to  support th e  w o rk  
o f  the  IM O  (see above) and o th e r agencies in 
d e ve lo p in g  in te rn a tio n a l instrum ents to  p ro te c t 
the  m arin e  e n v iro n m e n t from  sh ipp in g -re la te d  
p o llu tio n .

In the  m id -1 9 9 0 s , the  ICES/IOC (In te rna tiona l 
O ce a no g ra p h ic  C o m m itte e )/IM O  W o rk in g  G rou p  
on  Ba llast and  O th e r Sh ip  Vectors (W G B O S V ) 
was in it ia te d . This g ro u p  dea ls w ith  u n in te n tio n a l 
species in tro d u c tio n s  v ia  ships. A n n u a l m eetings 
update  m em bers  on  n e w ly  recorded sh ip - 
m ed ia ted  b io lo g ic a l invasions, and  o n  im pacts  
o f  invaders, a n d  o ffers o p p o rtu n itie s  to  in it ia te  
co n ce rte d  in te rn a tio n a l ac tiv ity . The g ro u p  
fu rth e r reco m m en d s  a p p ro p ria te  ac tio n s  to  its 
pa ren t co m m itte e s  ( i.e . ICES, IO C  and  IM O ).

The issue w as ta ck le d  at the  F ifth  N o rth  Sea C o n ­
fe rence  h e ld  in  Bergen (N o rw a y) in  2 0 0 2 . The 
te x t o f A r t ic le  4 2 , agreed a t the  C onfe rence , is 
g iven  in  the  box o p p o s ite  (top  right).
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B in d in g  in te rn a t io n a l agreem ents

The fo l lo w in g  instrum ents a re  n o t a ll s tr ic tly  
focussed o n  the  m arin e  e n v iro n m e n t, b u t the 
b ro a d e r ones a re  in c lu d e d  fo r  com ple teness.

•  The RAM SAR C o n ve n tion  (C o nve n tio n  on  
W etlands o f  In te rn a tio n a l Im p o rta n ce  Especia lly  
as W a te rfo w l H a b ita t, 1971) requ ires  C o n tra c tin g  
Parties to  w he re ve r poss ib le  address th e  e n v iro n ­
m en ta l, e c o n o m ic  and so c ia l im p a c t o f  invasive  
species o n  w e tla n d s  w ith in  th e ir  ju r is d ic tio n s . 
C o n tra c tin g  Parties are fu rth e r u rged  to  're v ie w  
e x is tin g  lega l and  in s titu tio n a l m easures and, 
w h e re  necessary, a d o p t le g is la tio n  and  p ro ­
gram m es to  p reven t th e  in tro d u c tio n  o f  n e w  and 
e n v iro n m e n ta lly  dangerous a lie n  species and  the 
m ove m e n t o r  trade  o f such species w ith in  th e ir  
ju r is d ic tio n s '.

•  T lie  B o n n  C o nven tion  fo r  th e  C onserva tion  o f  
M ig ra to ry  Species o f  W ild  A n im a ls  (1979) urges 
C o n tra c tin g  Parties 'to  the  e x te n t feas ib le  and 
a p p ro p ria te , to  p reven t, reduce  o r c o n tro l facto rs 
tha t are e n d an g e rin g  o r are lik e ly  to  fu rth e r e n ­
da n ge r the  [in d ig e no u s ] species, in c lu d in g  s tr ic tly  
c o n tro ll in g  the  in tro d u c tio n  o f, o r  c o n tro llin g  o r 
e lim in a tin g , a lready in tro d u ce d  e x o tic  species.'

•  The Bern C o nven tion  o n  th e  C onserva tion  o f  
E uropean W ild life  a n d  N a tu ra l H a b ita ts  (1979) 
reco m m en d s  'each  C o n tra c tin g  Party to  s tr ic tly  
c o n tro l the  in tro d u c tio n  o f  n o n -n a tive  species'. 
Parties sh o u ld  in it ia te  reg iona l co o p e ra tio n  to 
c o o rd in a te  the  co n tro l o f in vas ive  species.

•  C h a p te r XII o f  the  1982 U N  C o n ve n tion  o n  the  
Law  o f  th e  Sea (U N C LO S ) focusses on  p ro te c tio n  
a n d  p rese rva tion  o f the  m arin e  e n v iro n m e n t and 
requ ires  tha t 'States sha ll take  a ll m easures neces­
sary to  p reven t, reduce  and  c o n tro l p o llu t io n  o f 
the  m arin e  e n v iro n m e n t re su ltin g  fro m  the  use o f 
te ch n o lo g ie s  under th e ir  ju r is d ic tio n  o r  co n tro l, 
o r  th e  in te n tio n a l o r  a cc id e n ta l in tro d u c tio n  o f 
species, a lie n  o r  new , to  a p a rt ic u la r  p a rt o f  the 
m a rin e  e n v iro n m e n t, w h ic h  m ay cause s ig n ifica n t 
and  h a rm fu l changes there to .'

•  The 1992 C o n ven tion  on  B io lo g ica l D ive rs ity
(C B D ) is the  firs t in te rn a tio n a l agreem ent o b lig a t­
in g  States to  conserve  and  use th e ir  b io lo g ic a l 
resources susta inab ly. It states th a t 'e ach  C o n ­
tra c tin g  Party sh a ll, as fa r as poss ib le  and  as 
a p p ro p ria te , p reven t th e  in tro d u c tio n  o f, co n tro l 
o r  e ra d ica te  those a lie n  species w h ic h  threaten 
ecosystem s, hab ita ts  o r  species.' The ju r is d ic t io n ­
a l scope  o f  these o b lig a tio n s  app lies  a lso to  the 
b io d iv e rs ity  in  n e ig h b o u rin g  and  o th e r countries. 

In 1 9 9 5  th e  second m ee tin g  o f  the  C on fe rence  o f 
th e  Parties to  th e  C B D  w as h e ld  in  Jakarta ( In d o ­
nesia). The la ka rta  M a n d a te  o n  C onserva tion  a n d  
S usta inab le  Use o f  M a rin e  a n d  C oasta l B io lo g i­
c a l D iv e rs ity  in c lu d e s  liv in g  m o d ifie d  organ ism s 
re su ltin g  fro m  m odern  b io te ch n o lo g y  a n d  reco m ­
m ends a p p ly in g  the  p re ca u tio n a ry  approach .

•  The OSPAR C o n ve n tion  (C o n ve n tion  fo r the  
P ro te c tion  o f  the  M arin e  E nv ironm en t o f  the  
N o rth  East A tla n tic , 1992), ra tifie d  1998, states 
th a t dec is ions re la tin g  to  in te rn a tio n a l sh ipp ing , 
and  th e  resu ltin g  spread o f  a lie n  species, shou ld  
be  le ft to  the  IM O . H ow ever, th e  OSPAR C o m ­
m iss io n  w as requested to  express its conce rns to  
th e  IM O  and  to  re ly  on  d e c is ions  taken by IM O  
M e m b e r Parties to  ach ie ve  a p p ro p ria te  responses.

Article 42 of the Fifth North Sea Conference (2002)
To prevent, reduce and mitigate adverse effects on the ecosystem and 
indigenous species from the introduction and transfer o f non-indigenous 
species via ships' ballast water and sediments, the Ministers agree:

i) to actively support the develop­
ment o f the International Conven­
tion for the Control and Manage­
ment o f Ships ' Ballast Water and 
Sediments, and work towards its 
finalization in 2003. and its rapid 
entry into force;

ii) to take coordinated action 
w ith in  IMO to establish adequate 
mitigation and control measures 
for the North Sea under the frame­
work o f the coming pre-said 
IM O  Convention, and to  support 
OSPAR's work on regional matters 
regarding ballast water;

iii) to take urgent coordinated 
steps to reduce the problem of 
spreading o f non-indigenous 
invasive organisms to and w ith in 
the North Sea in accordance with 
international law' and in order to 
fu lly  implement IMO Guidelines

(Resolution A.868(20)), in the light 
of the forthcoming International 
Convention lo r the Control and 
Management o f  Ships' Ballast 
Water and Sediments, and decide 
upon national and/or regional 
measures by, i f  possible, the end 
o f 2004, taking into account 
the progress w ith in IMO. Such 
measures could, inter alia, include 
monitoring programmes, informa­
tion exchange, early warning 
systems, combating actions, con­
trol and enforcement; and 

iv) to  enhance and support 
actively research on and the devel­
opment of treatment technologies, 
decision support systems, and 
other issues related to preventing 
the spreading o f non-indigenous 
organisms via ships' ballast water 
and sediments and to cooperate in 
those activities.

•  The C o n ve n tion  o n  the  Law  o f  N o n -  
N a v ig a tio n a l Uses o f  In te rn a tio n a l W atercourses  
(1997) is the  basic d o c u m e n t o f  in te rn a tio n a l 
w a te r law . Part 4 o f  the  C o n v e n tio n , e n tit le d  
'In tro d u c tio n  o f  A lie n  o r  N e w  Species', states:

W atercourse States shall take a ll measures 
necessary to  prevent the in troduc tion  o f species, 
a lien  o r  new, in to  an in te rna tiona l watercourse 
w h ich  may have effects detrim enta l to  the 
ecosystem o f the w atercourse resulting in 
s ign ifican t harm  to  other w atercourse States.

•  As m en tio n e d  ea rlie r, the  IM O  B W W G  
has d e ve lo pe d  a s tand -a lone  Ballast W ate r 
M anagem en t C o n ve n tio n  ( i.e . th is  new  
C o n ve n tio n  is n o t annexed  to  an e x is tin g  IM O  
C o n ve n tion ). In it ia lly  th e  M EPC w as requested 
to  d e ve lo p  le g a lly  b in d in g  p ro v is ion s  e n tit le d  
'D ra ft R egu la tions and  C ode  fo r the  C o n tro l 
and  M anagem en t o f  S h ips ' Ba llast W a te r and 
Sed im ents to  M in im iz e  the  T ransfer o f  H a rm fu l 
A q u a tic  O rgan ism s and  Pathogens' w ith  the 
in te n tio n  o f  c rea tin g  a n e w  A n n e x  to  M AR PO L 
7 3 /78 * -  M A R P O L p ro v is ion s  deal w ith  p o llu ­
tio n  fro m  ships, in c lu d in g  o il ,  nox io u s  liq u id  
substances in  b u lk , ha rm fu l substances ca rrie d  
by sea in  packages, sewage fro m  ships, garbage 
and  a ir  em iss ions. Subsequently, how ever, i t  was 
d e c id e d  n o t to  regard ba lla s t w a te r as a p o llu ta n t 
fo r  the  purposes o f  M A R P O L, and  p repa ra tion  o f 
the  s ta n d -a lo n e  IM O  Ballast W a te r M anagem ent 
C o n ve n tion  began.

The IM O  Ballast W a te r M anagem ent 
Convention
The In te rn a tio n a l C o n ve n tion  fo r  th e  C o n tro l a n d  
M anagem ent o f  S h ips ' Ballast W ater a n d  Sedi­
m ents  w as ad o p te d  a t a D ip lo m a tic  C on fe rence  
a t IM O  H eadquarte rs , Lon do n , o n  13 February, 
2 0 0 4 . The D ip lo m a tic  C o n fe rence  w as a ttended 
b y  representa tives fro m  74  IM O  M e m b e r States,

MARPOL 73/78 = 
The International 
(IM O) Convention 
for the Prevention o f  
Pollution from Ships, 
1973, as modified 
by the relevant Pro­
tocol o f 1978.
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one  A ssocia ted  M em ber, and  tw o  observers from  
in te rg o ve rnm e n ta l o rg a n iza tio n s  (IG O s), as w e ll as 
represen ta tives fro m  18 non -gove rnm en ta l o rg a n i­
za tio n s  (N G O s).

The C o n ve n tion  inc lu d e s  m any e lem ents that 
are a lso  present in  the  re levan t IM O  R esolu tion  
A .868(20 ) m e n tio n e d  above. In a d d itio n , it aim s 
fo r  standard  g u ide lines  on  ba llas t-w a te r m an­
a gem ent and  inc lu d e s  p ro v is ion s  fo r te ch n ica l 
so lu tio n s  to  the  p ro b le m , and  the  p o s s ib ility  o f 
p o rt e n try  requ irem en ts  o r  coasta l state p re sc rip ­
t io n s . In  th is  con text, b a lla s t-w a te r m anagem ent 
in c lu d e s  w a te r exchange, tre a tm e n t and  d ischarge 
to  (land-based) rece p tio n  fa c ilit ie s .

In th e  case o f  b a lla s t-w a te r exchange in  m id ­
ocean, th e  C o n ven tion  adds to  the  requ irem ents  
o u tlin e d  in  IM O  R eso lu tion  A .868(20 ) by  requ ir­
ing  a m in im u m  w a te r dep th  o f  2 0 0  m etres and  a 
d is tance  o f  a t least 2 0 0  n a u tica l m iles  (n.m .) from  
th e  nearest land . Ships th a t ca n n o t m eet these 
requ irem en ts  need to  exchange  the  w a te r as fa r 
as poss ib le  fro m  the  nearest la n d  (a t a d istance 
o f  at least 50  n .m .) in a m in im u m  w a te r dep th  o f 
2 0 0 m . The c o n ce p t o f  reg iona l im p le m e n ta tio n  
fu rth e r inc lu d e s  ba llas t-w a te r d ischarge  co n tro l 
areas and  b a lla s t-w a te r up take /exchange  areas.

M ost IM O  M e m b e r States agreed th a t it is p re ­
fe ra b le  to  have a un ive rsa l g lo b a l app roach  in 
s h ip p in g  regu la tion . H ow ever, it w as recogn ized  
tha t fo r ce rta in  areas, reg io n a l im p le m e n ta tio ns  
a c c o rd in g  to  in te rn a tio n a l la w  m ay be necessary 
to  a d e qu a te ly  address p a rt ic u la r  c ircum stances. 
N everthe less, va ria tio n s  in  th e  im p le m e n ta tio n  
o f in te rn a tio n a l regu la tions, o r  un ila te ra l leg is la ­
t io n  on  a geograph ica l sca le  sm a lle r than tha t o f 
th e  N o rth  East A tla n tic  reg ion , c o u ld  c rea te  extra 
p rob le m s  and  w o u ld  the re fo re  n o t be b e n e fic ia l.

For reg ions lik e  the  no rth -east A tla n tic , coo p era ­
tio n  be tw een  States is essentia l. A r t ic le  13 o f  the 
the C o n ve n tio n  ('T echn ica l Assistance, C oopera ­
t io n , and  R egional C o o p e ra tio n ')  states that:

... Parties w ith  com m on interest to  protect the 
environm ent, human health, property and resources 
in  a g iven geographical area, in particu lar, those 
Parties bordering  enclosed o r semi-enclosed seas, 
shall endeavour, taking in to  account characteristic 
reg ional features, to  enhance regional co-opera­
tion , inc lu d in g  through the conclus ion  o f regional 
agreements consistent w ith  th is C onvention. Parties 
shall seek to co-operate w ith  the Forties to  regional 
agreements to  develop harm onized procedures.

Special Considerations fo r Regional Seas
S c ie n tif ic  s tud ies have show n th a t in  sha llow e r 
reg io n a l seas (e.g. sh e lf seas such as the  N orth  
Sea) b a lla s t-w a te r exchange  is no t an e ffec tive  w ay 
o f  re m o v in g  organism s. As a resu lt, the  nu m b e r 
o f  o rgan ism s in  ba llast w a te r is re la tive ly  h igh  and 
tr ia ls  have show n tha t th e re  m ay even be  m ore  
o rgan ism s ins ide  ba llas t tanks a fte r an exchange o f 
w a te r than  be fo re . C onsequently , sh ips c a llin g  at 
(say) N o rth  Sea ports m ay need to  exchange th e ir 
ba llas t w a te r in  deeper reg ions such as the  open 
A tla n tic , o r  a p p ly  a lte rna tive  ba llas t-w a te r 
m anagem ent techniques.

Inner-E uropean and dom e s tic  s h ip p in g  w ith in  the 
N o rth  Sea ca n n o t em p lo y  b a lla s t-w a te r exchange 
m easures a cco rd in g  to  the  IM O  regu la tions, as

e ith e r w a te r dep th  o r  d is ta n ce  fro m  shore w o u ld  
no t m ee t the  requ irem en ts . A lso , it is stated in  the  
IM O  C o n ve n tion  th a t sh ips  sha ll n o t be  requ ired  
to  d e la y  o r  dev ia te  fro m  th e ir  in tended  voyage in 
o rd e r to  c o m p ly  w ith  a n y  p a rt ic u la r  requ irem en t 
fo r ba llas t-w a te r exchange . As a resu lt, m os t Euro­
pean coastal s h ip p in g  w o u ld  be  e xc lu d e d  from  
ba lla s t-w a te r exchange requ irem en ts , m a in ly  fo r 
p ra c tica l reasons. H o w e v e r the  risk  o f  in tro d u c in g  
species persists. It is th e re fo re  recom m ended  that 
ba lla s t w a te r is d ischa rged  to  rece p tio n  fa c ilit ie s , 
o r  is re q u ire d  to  be  trea ted  p r io r  to  release in 
European w aters; a lte rna tive ly , European ba llast- 
w a te r exchange zones need to  be id e n tifie d .

Treatm ent o f ba llast w a te r invo lves using m ech a n i­
ca l, physica l o r  ch e m ica l processes to  extract, in ­
activa te  o r  o th e rw ise  render harm less, ba llas t-w ater 
organism s du ring , o r  p r io r  to , release o f  the w ater. 
Treatm ent measures need to  be  p roven en v iro n ­
m e n ta lly  sound, to  ensure  th a t they do  no t cause 
m ore  p rob lem s than they so lve. This is especia lly  
true  fo r ch e m ica l trea tm ent w here  ba llast w a te r 
m ay need to  be decon tam ina ted  p r io r  to  release.

T w o  basic ways are b e in g  co n s ide red  fo r  id e n ­
t ify in g  ba llas t-w a te r exchange  zones. O n e  is to  
id e n tify  areas w h e re  b a lla s t-w a te r opera tions (ex­
change  o f  w ater, d ischa rge  o f  w a te r) are p e rm it­
ted; the  o th e r is to  d e fin e  areas w h e re  ba llast- 
w a te r o p e ra tions  are p ro h ib ite d . E ither way, 
reg io n a l agreem ents are essential.

It is q u e s tion a b le  w h e th e r exchange  zones fo r 
ba lla s t w a te r can e a s ily  be  id e n tif ie d  in  no rth e rn  
Europe, as m ost European w aters are s h a llo w - 
w a te r bod ies (e.g. the  N o rth  Sea). H ow ever, it 
m ay be  feas ib le  to  es tab lish  ba llas t-w a te r e x ­
change  zones in  th e  o p e n  A tla n tic  o f f  western 
Europe. Ships fro m  overseas (and the  M e d ite rra ­
nean) in te n d in g  to  d ischa rge  ba llas t w a te r o r ig i­
n a tin g  ou ts id e  n o rthe rn  Europe c o u ld  be  asked to  
ca rry  o u t a w a te r exch a ng e  in  these zones. H o w ­
ever, sho rt reg iona l voyages w i l l  have to  b e  ad ­
dressed separately. O n e  m ig h t assume tha t short- 
d is tance  o r dom e s tic  tra ff ic  w o u ld  no t p ro m o te  
species in tro d u c tio n s  as th e  o rgan ism s in  question  
w o u ld  spread by n a tu ra l m eans anyw ay. This is 
c e rta in ly  the  case fo r m any m a rin e  o rgan ism s, bu t 
ce rta in  sho rt-d is tance  s h ip p in g  routes sh o u ld  no t 
be  e xc lu d e d  from  any b a lla s t-w a te r requ irem en t: 
b a lla s t w a te r m oved  be tw e en  freshw a te r ports 
in  Europe (e.g. St Petersburg to  H am burg ) w o u ld  
a l lo w  freshw ater species to  spread. In these cases, 
ba llas t-w a te r tre a tm e n t m ay be  an a p p rop ria te  
approach  to  reduce the  r isk  o f  species invasions.

The te x t in  Section  C  o f  th e  IM O  Ballast W a te r 
M anagem en t C o n ve n tio n  inc lu d e s  p ro v is io n  fo r  
a d d it io n a l m easures in  case parties w ish  to  add 
to  th e  bas ic  requ irem en ts  o f  the  C o n ve n tion . It 
c le a rly  states tha t a ffec ted  n e ig h b o u rin g  coun tries  
sh o u ld  be  consu lted , in d ic a tin g  the  need fo r  a 
reg io n a l approach . It fu rth e r recom m ends the 
im p le m e n ta tio n  o f  'e a r ly  w a rn in g  system s’ to  
n o tify  m arine rs  o f areas w h e re  ba llas t-w a te r o p ­
e ra tions sh o u ld  be avo ided .

The C o n ven tion  fu rth e r states th a t a ll ba llast- 
w a te r m anagem ent areas sh o u ld  be  cons is ten t 
w ith  in te rn a tio n a l law , i.e. w ith  U N C LO S : 'A n y  
a d d itio n a l m easures ad o p te d  by  a Party o r  Parties
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sha ll n o t c o m p ro m ise  the safety a n d  se cu rity  o f 
the s h ip  and  in  any c ircum stances  n o t c o n flic t  
w ith  a n y  o th e r co n ve n tio n  w ith  w h ic h  the  sh ip 
must c o m p ly . ' The es tab lishm en t o f  ba llas t-w a te r 
m anagem ent zones w o u ld  no t l im it  th e  r igh ts  and 
du ties  o f  a g ove rnm en t under in te rn a tio n a l law, 
no r the  lega l regim es o f  straits used fo r  in te r­
na tio na l sh ipp ing .

P articu lar Sensitive Sea Areas (PSSAs)
PSSAs are u n iq u e  m arin e  hab ita ts  w h ic h  have to 
co n fo rm  to  ce rta in  IM O  requ irem en ts . In it ia lly , 
th is  e n v iro n m e n ta l p ro te c tio n  in it ia t iv e  focussed 
on  the  p ro h ib it io n  aga inst d isch a rg in g  o i l-  
co n ta m in a te d  w a te r. H ow ever, its  ex tens ion  to  
p ro te c t PSSAs fro m  b a lla s t-w a te r d ischarges has 
no t been d iscussed a t IM O .

The W ad d e n  Sea, loca ted  in  the south-eastern  
N o rth  Sea, o f f  the  coasts o f  D enm ark , G erm any 
and  the  N e the rlands, is an  exa m p le  o f  a u n iq u e  
m arin e  ha b ita t. It is o n e  o f  the  w o r ld 's  m ost 
im p o rta n t t id a l w e tla n d s  and  is cha rac te rized  
by h ig h  b io lo g ic a l p ro d u c tiv ity  and  h ig h  n a tu ­
ral d ynam ics . W ith  va rious resource-users (e.g. 
fish in g , sh ip p in g  and tou rism ) the re  is po ten tia l 
fo r c o n f lic t  o f  hum an  interests and  a need fo r 
conse rva tion  o f  na ture . To p ro te c t and  conserve  
the  e n v iro n m e n t o f  the  W adden  Sea, the  trila te ra l 
W adden  Sea P lan, in v o lv in g  c o o p e ra tio n  be ­
tw een  D enm ark , G erm any and  the  N e the rlands, 
w as ado p te d  in  1997. A d d it io n a lly , parts o f  the  
area a re  id e n tif ie d  as W e tla n d s  o f  In te rn a tio n a l 
Im po rta nce  (Ramsar Areas), as B ird  and  H a b i­
tat D ire c tive s  areas, and  as M a n  a n d  B iosphere 
Reserves. F urtherm ore , the progress rep o rt o f the 
5 th  In te rn a tio n a l C on fe rence  on  P ro tec tion  o f 
the  N o rth  Sea (Bergen, 2 0 0 2 ) id e n tif ie d  6 0  Sites 
o f  C o m m u n ity  Im po rta nce  (SCI) fo r  p ro te c tio n  in 
the  N o rth  Sea. These sites are m ostly  located in 
coastal reg ions and cover about 9 0 0  0 0 0  hectares.

A  proposa l to  id e n tify  the  W adden  Sea as an IM O - 
app ro ve d  PSSA w as su b m itte d  d u rin g  M EPC48 
and  ad o p te d  at M EPC49 in  2 0 0 3 . A fte r  tha t, the  
n o rth -w e s te rn  European seas as a w h o le  (w ith  the 
e xce p tio n  o f  th e  B a ltic ) w e re  p roposed , w ith  the 
approva l o f  the  IM O . Then a ll c o u n tr ie s  w ith  a 
B a ltic  co a s tlin e  (excep t those u n d e r Russian ju r is ­
d ic t io n ) p repa red  a jo in t  p roposa l to  c lass ify  the 
B a ltic  as a PSSA. A t  the  m ost recen t m ee tin g  o f 
MEPC (MEPC51 in  M a rc h /A p r il 2 0 0 4 ) severa l new  
PSSAs w e re  a d op ted , in c lu d in g  th e  B a ltic  -  o n e  o f 
the  ve ry  fe w  b rack ish  seas in  the  w o r ld .

M easures to  p ro te c t PSSAs m ay in c lu d e : id e n t if i­
ca tio n  o f  ce rta in  areas to  be  avo id e d  by tankers 
o r  o th e r sh ips c a rry in g  hazardous cargoes: 
tra ffic  separa tion  schemes; n o -a n c h o rin g  areas; 
m an da to ry  p ilo t in g  requ irem ents ; and  vessel 
tra ffic -m an a g e m e n t services. The IM O  w il l  adopt 
in d iv id u a l m easures to  p ro te c t p a rt ic u la r  PSSAs at 
u p c o m in g  m eeings o f  MEPC.

Recom m endations
B io lo g ic a l invasions are o f  g lo b a l conce rn . A l­
though  a g lo b a l u n ifo rm  and  m anda to ry  ba llast- 
w a te r reg u la tio n  is a des irab le  to o l it sh o u ld  be 
n o ted  th a t in  ce rta in  areas, in c lu d in g  reg iona l 
seas, a d d it io n a l m easures m ig h t b e  necessary to 
p ro te c t the  e n v iro n m e n t from  fu tu re  species in tro ­
d u c tio n s  w ith  ba llas t w ater. Neverthe less, lim it in g

b io lo g ic a l in vas ions c o u ld  be co m e  'M is s io n  Possible ' 
i f  ce rta in  ac tio n s  a re  taken. These in c lu d e :

•  A Europe-w ide awareness cam paign
The cam pa ign  sh o u ld  cover the p rob le m s  caused 
and the  risks posed to  the  e n v iro n m e n t a n d  e c o n o ­
m ies, and  shou ld  be addressed to  a ll re leva n t stake­
ho lders. It sh o u ld  p ro m o te  the d e ve lo pm e n t and 
im p le m e n ta tio n  o f  re levan t regu la tions.

•  Regional agreements
These c o u ld  p ro m o te  a m ore  com prehens ive  strategy 
in  p o lic y -m a k in g  and  in  des ign ing  s c ie n tif ic  and  tech­
n ica l s tud ies to  focus on  m in im iz in g  u n in te n tio n a l 
in tro d u c tio n s  in to  European waters.

•  A European 'N o n -N a tive  Species C ouncil'
Based on  the  m od e l o f  th e  US N a tio n a l Invasive 
Species C o u n c il,  th is  b o d y  c o u ld : fa c ilita te  research 
and  a vo id  d u p lic a t io n  o f  research e ffo rts ; assign 
resp o n s ib ilitie s  to  a p p ro p ria te  bo d ie s  o n  a na tiona l 
and  in te rn a tio n a l basis and  p ro m o te  th e ir  co o p e ra ­
t io n ; p ro v id e  te ch n ica l and  s c ie n tif ic  a d v ic e  to  gov­
e rnm ents; and a id  th e  d e c is io n -m a k in g  process.
The European c o o rd in a tin g  b o d y  c o u ld  in c lu d e  
representa tives o f  European gove rnm ents  a n d  u n i­
vers ities and  m in is te r ia l departm en ts  co n ce rn e d  w ith  
lega l aspects and  re levan t s c ie n tif ic  research.

•  A 'B a llas t W ater Tax'
Funds ga thered  by  the  tax  c o u ld  be  used to  fin a n ce  
ba llas t-w a te r research, in  p a rt ic u la r  lo  im p ro v e  b a l­
las t-w ate r trea tm e n t systems w ith  a v ie w  to  fu rthe r 
red u c in g  the  n u m b e r o f  o rgan ism s b e in g  d ischarged. 
(The tax  w o u ld  be  le v ie d  o n  the  basis o f  th e  vo lu m e  
o f b a lla s t w a te r d ischarged , b u t m ig h t he  ex tre m e ly  
d if f ic u lt  to  ca lcu la te .)

O u tlo o k
M uch  w o rk  needs to  be  done, and  im p le m e n ta tio n  
o f  the  IM O  Ballast W ate r M anagem ent C o nven tion  
is c r it ic a l.  S ign ifican t ou ts tand ing  issues inc lu d e :

•  app rova l o f gu id e lin es  fo r b a lla s t-w a te r trea tm ent 
systems (and g u id e lin es  fo r p ro to type -tes ting );

•  g u id e lin es  fo r sa m p lin g  to  assess w h e th e r a vessel 
is in  v io la t io n  o f  th e  C o nven tion  (Port State con tro l);

•  a p rocedu re  lo  app ro ve  active  b a lla s t-w a te r treat­
m en t substances (e.g. che m ica l tream ent);

•  design, co n s tru c tio n  standards and o pe ra tiona l 
g u id e lin es  fo r ba llas t-w a te r exchange;

•  ba llas t-w a te r and  sed im ent rece p tio n  fac ilitie s ;

•  risk assessment;

•  des igna tion  o f  ba llas t-w a te r exchange areas.

A  rev iew  o f ba llas t-w a te r m anagem ent technolog ies, 
and  h o w  e ffe c tive  they are a t rem ov ing , inac tiva ting  
o r  rende ring  harm less o rgan ism s in  ba llas t w ater, w i l l  
be  ca rrie d  o u t by  M EPC before  1 January 2 0 0 6 . G o v ­
ernm ents are requested to  co ns ide r d e ve lo p in g  ap ­
p ro p ria te  w o rk in g  g roups to  ensure im p le m e n ta tio n  o f 
the  C o nven tion  as soon a fte r ra tif ic a tio n  as possible, 
to  p ro te c t o u r w ate rs from  b io lo g ic a l invasions and 
th e ir  unw an ted  e co lo g ica l and e c o n o m ic  im pacts.
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