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/1(#?$(9/$;2("9(7046"1(70:#L4$(012(%#"408$(@FF+J(/1(
#?$(":$1("7$01(0%(P$;;(0%(#?$(:4":"%$2(L%$("9(/4"1(
012(1/#4"8$1(#"(9$4#/;/<$(#?$("7$01%C(P/#?( #?$( /1#$1G
#/"1( "9( %#/>L;0#/18(0;80;( 84"P#?(012(240P/18(2"P1(
FBM(94">(#?$(0#>"%:?$4$'
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Topic Ocean Sector

Reviews

Res. 

Papers

Templates 

completedNA SA NP SP NI SI Global Assessments

Ocean acidification 0 0 0 0 0 0 19 12 0 7 4

CO2 and SO2 from Ships 0 0 0 0 0 0 29 15 1 13 3

Atm. N 13 7 7 2 2 2 6 0 7 23 10

Atm. Fe, P, Co 22 11 10 3 3 2 8 0 9 41 18

Atm. Zn 10 4 2 2 2 1 0 0 0 16 9

Debris 3 3 7 3 2 3 11 0 4 25 13

Heavy metals 28 13 10 3 1 2 8 0 4 46 50

VOCs 7 2 6 3 7 5 8 2 0 26 28

Ship-based inputs
- Operational discharges 2 0 0 0 0 0 2 3 0 0 3

- Oilspills 2 1 1 1 1 1 4 4 0 1 4

- Chemical spills 0 0 0 0 0 0 1 1 0 0 1

- Heavy 1 0 0 0 0 0 2 3 1 1 4

- PAH 2 1 1 1 1 1 4 4 0 1 4

- NOx 0 0 1 1 0 0 8 1 0 9 3

- VOCs 1 0 0 0 0 0 3 2 0 1 3

Shipwrecks 1 1 1 3 1 1 1 3 0 1 1

Offshore E & P 3 0 0 0 0 0 5 3 1 1 5

Noise 0 0 0 0 0 0 0 3 7 3 4

Natural seeps 2 0 0 0 0 0 5 3 1 1 5

NA- North Atlantic Ocean; SA- South Atlantic Ocean; NP- North Pacific Ocean; SP- South Pacific Ocean; NI- North Indian Ocean; SI- South Indian Ocean
* Where several substances are addressed in the same report, a template may be recorded more than once in this table.
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Topic

Geographic coverage a
Data  

reliability b
Data  

relevance c
Sampling 
regularity d

Adequacy of  
methodology e

Knowledge  
of effects f

Overall
position gExtent Adequacy

CO2 (inputs) XX XX XXX XXX XX XX XX XX

SO2 X X X X X X XX XX

Heavy metals
- Hg

X XX XX XX X XXX XXX XX

- Pb, As, Cd, Ni, Cu X X XX X X XX XXX XX

VOCs X X XX X X XX XXX XX

Debris X XXX XX XXX X X XXX XXX

Nutrients
- N

XX XX XXX XXX XX XXX XX XX

- Fe, Co, P XX XX XXX X XX XX XX XX

- Zn X X XXX X X XX XXX XXX

Noise X X XXX X X XX XX X

Oil
- spills from ships XXX XXX XX XXX XX XX XXX XXX

- op. discharges XX XX XX XX X XX XXX XX

- exploration and production XX XX XX XX XX XX XXX XX

- shipwrecks XXX XXX XXX XX X XX XXX XXX

- natural seeps XXX XXX XXX XX X XX XXX XXX

- PAHs (exhaust) X X X X X X XXX XX

Chemical, spills X X X X X X XXX XX

Chemical, expl. and prod. XX XX XX XX XX XX XXX XX

Sewage X XXX XX XXX X XXX XXX XXX

Ballast water X XXX XX XX X XX XX XXX

Dumping of waste XX XXX XX XXX - - XXX XXX

POPs and PBTs X X XX XX X XXX XXX XX

CFCs XX XX XXX XXX XXX XXX XXX XXX

Rating scheme: Good: XXX; Moderate: XX; Poor: X
a  Geographic coverage: Relates a) to the relative distributions of existing information across the 6 ocean basins (Chapter 1) and b) to the adequacy of this coverage 

for purposes of regular assessments (levels, impacts, significance) of the substances concerned in the open ocean.
b  Data reliability: An estimate of the relative accuracy and precision of data published in peer-reviewed scientific literature.
c Data relevance: An evaluation of the utility and value of the data for purposes of assessing ocean health. 
d  Sampling regularity: A determination of the adequacy of sampling regimes (frequency, timing, sample replicates etc.) used to date for purposes of decadal 

assessments of status &trends.
e  Adequacy of methodology: An indication of the suitability of currently available methodologies (sampling, analysis, data processing, evaluation and interpretation 

etc.), for generating data needed for assessment purposes i.e. the requirement for research and development. 
f  Knowledge of effects: The general level of scientific understanding with regard to the effects of a substance on marine life, marine ecosystems and human 

health.
g  Overall position: An indication of the current state-of-the-art with regard to investigating the substances (and related processes) in the open ocean and thus the 

potential for use of these capabilities (and data products) for ocean assessment purposes.
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A1( !"3$>6$4( M[[SC( E!),( @E!( )$1$40;( ,%%$>6;5J(
^$%";L#/"1(,U\[UO[( ;0L17?$2(#?$(%#04#GL:(:?0%$C("4( #?$(
,%%$%%>$1#("9(,%%$%%>$1#%( @,",JC("9( #?$(E!(^$8L;04(
.4"7$%%( 9"4( #?$( 8;"60;( 4$:"4#/18( 012( 0%%$%%>$1#( "9(
#?$( %#0#$( "9( #?$( >04/1$( $13/4"1>$1#C( /17;L2/18( %"7/"G
$7"1">/7( 0%:$7#%'( _0#$4C( /1( H$7$>6$4( M[[\C( #?$( \&%#(
%$%%/"1("9(#?$(E!()$1$40;(,%%$>6;5(L48$2(#?$(,2(`"7(
+#$$4/18()4"L:( #"( 7">:;$#$( #?$(,",(P/#?/1( #P"( 5$04%'(
N?$( E1/#$2( !0#/"1%( *13/4"1>$1#( .4"840>>$( @E!*.J(
012( A1#$48"3$41>$1#0;( B7$01"840:?/7( F">>/%%/"1(
@ABFJ("9( #?$(E1/#$2(!0#/"1%(*2L70#/"10;C(+7/$1#/9/7(012(
FL;#L40;( B4801/<0#/"1( @E!*+FBJ( P$4$( 0::"/1#$2( #"(
d"/1#;5(;$02(#?$(,",'(

A1(-047?(M[[YC( 0()4"L:("9(*=:$4#%( @)"*J( 9"4( #?$(,",(
P0%(7"13$1$2(9"4(/#%(9/4%#(>$$#/18C(?03/18(6$$1(%$;$7#$2(
012(0::4"3$2(65(#?$(,2(`"7(+#$$4/18()4"L:'(HL4/18(#?/%(
>$$#/18C(01("3$40;;(P"4K/18(0::4"07?( 9"4( #?$(,",(P0%(
2/%7L%%$2(012(2$3$;":$2'(N?$()"*(0;%"(2$3$;":$2(01(
011"#0#$2("L#;/1$("9(#?$(,",C(0(P"4K(:;01(012(#/>$#06;$C(
0%(P$;;(0%(#$>:;0#$%(#"(6$(L%$2(/1(#?$(010;5%/%("9( /12/G
3/2L0;(>04/1$(0%%$%%>$1#%'

N?$(,",(7"1%#/#L#$2(0(#?"4"L8?(4$3/$P("9(#?$(0%%$%%>$1#(
;012%70:$( 9"4( "7$01%(012(7"0%#%'( A#( $30;L0#$2(:4$3/"L%(
0%%$%%>$1#%(0#(10#/"10;(4$8/"10;(012(8;"60;(;$3$;%(/1(01(
0##$>:#(#"(2/%#/;(6$%#(:407#/7$%(012(%L88$%#(0(940>$P"4K(
9"4(#?$(E!(^$8L;04(.4"7$%%'(D"4(#?/%(:L4:"%$C(#?$(P"4;2(
P0%(2/3/2$2(/1#"(M&(4$8/"1%(#?0#(P$4$(0224$%%$2(/12/3/2LG
0;;5(65(#?$()"*'(A1(022/#/"1C(0(1L>6$4("9(%L:40G4$8/"10;(
/%%L$%(P$4$(/2$1#/9/$2(@9/%?$4/$%C(%?/::/18C($#7'J'

A1(+$:#$>6$4(M[[YC()*+,-.(4$7$/3$2(0( 4$bL$%#( 94">(
#?$(;$02(08$17/$%(#"(7"1#4/6L#$(#"(#?$(,",C(65(7"12L7#G
/18( )# .4%-5/5-# *%=5%A# ,/# %@5.056&# &(,3)(# )67# *%&5,6)(#
9)*56%#)..%..9%60.#*%()0%7#0,#9)*56%#4,(('05,6>#56-('7?
56&# .154?3).%7#4,(('05,6#)67#)09,.41%*5-# 564'0.# 0,# 01%#
,-%)6C#)*+,-.( 4$%:"12$2( :"%/#/3$;5( #"( #?/%( 4$bL$%#(
012( $%#06;/%?$2( 0( N0%K( N$0>( #"( 0224$%%( #?/%( /%%L$'(
,( 7">:4$?$1%/3$( 4$:"4#( P0%( %L6>/##$2( #"( #?$( )"*( /1(
,:4/;( M[[Z'( +L6%$bL$1#;5( )*+,-.( 084$$2( #?0#( #?$(
4$:"4#( %?"L;2( 6$( :L6;/%?$2( 0%( :04#( "9( /#%( ^$:"4#%( 012(
+#L2/$%(%$4/$%'(,77"42/18;5C(#?$(:4$%$1#(4$:"4#(/%(60%$2(
%L6%#01#/0;;5("1(#?$(,:4/;(M[[Z(4$:"4#(#0K/18(/1#"(077"L1#(
0>$12>$1#%( :4":"%$2( 65( 6"#?( )*+,-.( 012( N0%K(
N$0>(>$>6$4%'

97:$2QKSI$LZ$5QZQKQMRQ
D";;"P/18(2/%7L%%/"1%(65()*+,-.(>$>6$4%C( #?$( ;$02(
08$17/$%(012(#?$()4"L:("9(*=:$4#%("9( #?$(,",C(0%(P$;;(
0%(#?$()*+,-.(N0%K(N$0>C(#?$(9";;"P/18(#$4>%("9(4$9$4G
$17$(P$4$(2$3$;":$2(9"4(#?/%(#0%KT

N?$(4$3/$P(%?"L;2T

'&( (D"7L%( "1( >04/1$( :";;L#/"1C( /17;L2/18( %?/:G60%$2(
:";;L#/"1(012(0#>"%:?$4/7(/1:L#%C(/1(#?$(":$1("7$01(
@4$9$4(#"(+$7#/"1(MJQ

('M( (A17;L2$(01(010;5%/%("9(7L44$1#(0%%$%%>$1#%C(4$3/$P%C(
%51#?$%$%( 012( %#L2/$%C( 0%( 030/;06;$'( N?$( 010;5%/%(
P/;;(0224$%%C(/1(:04#/7L;04C(7"3$408$(012(80:%(@8$"G
840:?/70;;5(012(#?$>0#/70;;5J(012("3$40;;(4$;$3017$(
#"(#?$(4$8L;04(:4"7$%%'

'O( (,2?$4$(#"(#?$($=#$1#(:"%%/6;$(#"(#?$(>$#?"2";"8/70;(
8L/2$;/1$%(012(#/>$G;/1$($%#06;/%?$2(65(#?$()"*Q

('R( (A1(7">:;$#/18( /#%(010;5%/%("9( #?$(0%%$%%>$1#( ;012G
%70:$C( #?$(N$0>( %?"L;2( 0##$>:#( #"( %L>>04/%$( /#%(
9/12/18%("1(01("7$01(60%/1(60%/%C(#0K/18(/1#"(077"L1#(
74/#$4/0(2$3$;":$2(65(#?$()4"L:("9(*=:$4#%'

97?$2QVS$+LSXLI1J1LM
A1( 077"42017$( P/#?( /#%( >0120#$C( #?$( )*+,-.( N0%K(
N$0>(7">:4/%$2($=:$4#%("1(%?/:G60%$2(:";;L#/"1C(0#>"G
%:?$4/7( /1:L#%( "9( :";;L#01#%( 012( 1L#4/$1#%( #"( #?$( ":$1(
"7$01C( >04/1$( $7"#"=/7";"85( 012( 7?$>/70;( ?0<042%'(
,%(:04#("9(#?$(70:07/#5(6L/;2/18($99"4#%("9()*+,-.C(#?$(
N$0>(0;%"(/17;L2$2(0(dL1/"4(%7/$1#/%#(#"($=0>/1$(0%:$7#%(
"9(%?/:G60%$2(:";;L#/"1'(

N?$(N0%K(N$0>(>$>6$4%(04$(;/%#$2(/1(,11$=(&'

97A$"QQJ1MNI
N?$( N$0>( P0%( 7"13$1$2( 9"4( #P"( >$$#/18%( 012( "1$(
#$;$:?"1$(7"19$4$17$(@&(D$64L045(M[[ZJ'(HL4/18(#?$(9/4%#(
>$$#/18C(?$;2(0#( A-BC(_"12"1C(&SG&Y(!"3$>6$4(M[[YC(
#?$(N$4>%("9(^$9$4$17$C( %7":$(012(>$#?"2";"85(P$4$(
2/%7L%%$2(012(#0%K%(2/%#4/6L#$2(P/#?/1(#?$(N$0>'

N?$(%$7"12(>$$#/18(P0%(?$;2(/1(-$%70;$4"C(!-C(E+,C(
MRGMZ(D$64L045(M[[ZC(2L4/18(P?/7?(#?$(9/10;(2409#("9(#?$(
4$:"4#(P0%(%L6%#01#/0;;5(7">:;$#$2'

97C$/WKXLIQ$LZ$JUQ$5QXLKJ
N?$( 4$:"4#(0/>%( #"(:4"3/2$(01("3$43/$P("9( #?$(0%%$%%G
>$1#( ;012%70:$( 9"4( :";;L#/"1( "9( #?$( ":$1( "7$01( 3/0(
%?/::/18(012(#?$(0#>"%:?$4$(@/'$'(7"1#0>/101#(/1:L#%(/1(
:04#/7L;04J(/17;L2/18(0(74/#/70;(4$3/$P("9(#?$(8$"840:?/70;(
012(#?$>0#/7(7"3$408$("9("L4(7L44$1#(K1"P;$28$(012(#?$(
10#L4$(012(%/81/9/7017$("9(/19"4>0#/"1(80:%'

9$ !(25#.'+2!#(
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#?$( />:"4#017$( "9( ?03/18( 0( 7;$04( 2$9/1/#/"1( "9( #?$( 8$"G
840:?/7(%7":$("9(/#%(P"4K'(A#(P0%(2$7/2$2(#?0#(#?$(h":$1(
"7$01e( %?"L;2( /17;L2$( "7$01( 04$0%( P?$4$( #?$( P0#$4(
2$:#?( $=7$$2%( M[[( >( 04"L12( #?$( 6"L1204/$%( "9( #?$(
>0d"4(7"1#/1$1#0;(;012(>0%%$%'(N?/%(2$9/1/#/"1($=7;L2$%(
#?$( >048/10;( $17;"%$2( 012( %$>/G$17;"%$2( %$0%( #?0#(
P$4$( 4$3/$P$2( %$:040#$;5( 65( #?$()"*( 6L#( /17;L2$%( 0;;(
"7$01( 4$8/"1%( 6"42$4/18( 047?/:$;08"%( 4$8042;$%%( "9(
P0#$4( 2$:#?'( W$70L%$( 0#>"%:?$4/7( /1:L#%( 04$( ;048$;5(
2$:$12$1#("1(#?$(10#L4$("9(%"L47$%(/1(#?$(02d"/1/18(;012(
>0%%$%C(#?$(N$0>(?0%(%L6G2/3/2$2(#?$(8;"60;("7$01(/1#"(
#?$(>0d"4("7$01(60%/1%(@.07/9/7C(,#;01#/7C(A12/01J(012(9L4G
#?$4(/1#"(#?$(1"4#?$41(012(%"L#?$41(?$>/%:?$4/7(:"4#/"1%(
"9(#?"%$(60%/1%(@D/8L4$(&J'

N?$(/17;L%/"1("9(047?/:$;08"%(P/#?/1("L4(7"3$408$("9(#?$(
":$1( "7$01%( /%( 1$7$%%045( 6$70L%$( >$0%L4$>$1#%( 0#(
/%;012( %#0#/"1%( 04$( 94$bL$1#;5( L%$2( #"( 4$:4$%$1#( 7"12/G
#/"1%( /1( #?$( %L44"L12/18( %$0%'( N?/%( /%( :04#/7L;04;5( #?$(
70%$(9"4(0#>"%:?$4/7(>$0%L4$>$1#%C(6L#(0;%"(9"4(>04/1$(
2$64/%C($'8'(:;0%#/7%(94">(3$%%$;%(012(>0/1;012(%"L47$%C(
#?0#(04$(P/2$;5(2/%#4/6L#$2(65("7$01(7/47L;0#/"1(012("9#$1(
2$:"%/#$2( "1( /%;012( %?"4$%C( /17;L2/18( #?"%$( "9( 4$>"#$(
012(L1/1?06/#$2(/%;012%'

A1(7"1%/2$4/18( /#%(>0120#$C( #?$(N0%K(N$0>(084$$2( #?0#(
/#%( ;/#$40#L4$( %$047?$%( %?"L;2( 1"#( 6$( ;/>/#$2( #"( h3*,)7#
)..%..9%60.e( "9("7$01/7( 4$8/"1%C(0%( #?$%$(?03$( 404$;5(
6$$1(7"12L7#$2C(6L#(%?"L;2(6$($=#$12$2( #"(0;;( 4$;/06;$(
%"L47$%("9( /19"4>0#/"1(4$;$301#( #"(:";;L#/"1("9( #?$(":$1(
"7$01%C( /17;L2/18( /1:L#%( "9( 7"1#0>/101#%( 94">( 3$%%$;%(
012( #?$( 0#>"%:?$4$'(,(>0d"4/#5( "9( #?$( $30;L0#/"1%( 04$(
#?$4$9"4$(#?$>0#/7C(9"7L%%/18("1(/1:L#%("9(:04#/7L;04(%L6G
%#017$%("4(%L6%#017$(#5:$%C(#?$(7?$>/70;(%:$7/$%C(/1:L#(
9;L=$%(012(#$>:"40;(012(%:0#/0;(304/0#/"1%(7"17$41$2'

N?$(N0%K(N$0>(?0%(1"#($=0>/1$2(0;;(030/;06;$(;/#$40#L4$(
2$0;/18( P/#?( 6/";"8/70;( "4( $7";"8/70;( $99$7#%( "9( /1:L#%(
#"( #?$( ":$1( "7$01%( 012( #?$/4( %/81/9/7017$( /1( #$4>%( "9(
:":L;0#/"1%C(7">>L1/#/$%("4(7">>$47/0;(4$%"L47$%(@$'8'(
9/%?$4/$%J'(!$3$4#?$;$%%C(7"17/%$(077"L1#%("9(#?$(K1"P1(
6/";"8/70;(012U"4(?L>01(?$0;#?(%/81/9/7017$("9(/12/3/2L0;(
7"1#0>/101#%( 04$( 8/3$1( /1( #?$( %L>>04/$%( 7"1#0/1$2( /1(
F?0:#$4(O("9(#?$(2"7L>$1#'

,1( /1#$1#/"10;( ">/%%/"1( ?0%( 6$$1( 402/"1L7;/2$%( 94">(
01#?4":"8$1/7(%"L47$%'(^02/"1L7;/2$%($1#$4(#?$(%$0(6"#?(
#?4"L8?( 2/4$7#( 2/%7?048$%( 012( #?4"L8?( #?$( 0#>"%:?$4$'(
`"P$3$4C( 9";;"P/18( #?$( 2$7;/1$( /1( 0#>"%:?$4/7( 402/"1LG
7;/2$%( 4$;$0%$2( 94">( #?$( F?$41"65;( 4$07#"4( 077/2$1#( /1(
&XZ\C(#?$(:4/17/:0;(:0#?P05(/%(#?"L8?#(#"(6$(#?4"L8?(;012G
60%$2(2/%7?048$%(94">(4$:4"7$%%/18(:;01#%'(A1(3/$P("9(#?$(

:$ *+#/);$&//5#&+<$=$5)>&2).$+#(*!.)5&2!#(*

'()*+#,-.,D1%#7%(56%)05,6#)67#.'3?75=5.5,6#,/#01%#,4%6#,-%)6>#).#7%/56%7#3E#01%#2<:8;+#D).F#D%)9
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[The Team has examined all the white areas, except those with hatching. Areas within 200m depth contour are indicated in blue]
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3$45( ;"P( ;$3$;%( "9( 01#?4":"8$1/7( 402/"07#/3/#5( 7L44$1#;5(
9"L12($3$1(0#( #?$(>"%#(7"1#0>/10#$2(7"0%#0;(%/#$%C(012(
#?$( 2$7;/1$( /1( #?$( F?$41"65;( 9""#:4/1#( P?/7?C( 9"4( 402/"G
70$%/L>( /%( dL%#(06"3$( #?$(2$#$7#/"1( ;/>/#C( #?$( />:07#%("9(
402/"1L7;/2$(7"1#0>/10#/"1(0#(":$1("7$01(%/#$%(04$(;/K$;5(
#"(6$($=#4$>$;5(%>0;;(@*%/%*#0,#:%-05,6#GCHJ'

F"1%/%#$1#(P/#?(/#%(9"7L%("1(:";;L#01#%($1#$4/18(#?$(":$1(
"7$01%( 94">( %?/::/18( 012( #?$( 0#>"%:?$4$C( #?$( 4$:"4#(
2"$%(1"#( 0%%$%%( ;/#$40#L4$(2$0;/18(P/#?( #?$(:0%%08$("9(
7"1#0>/101#%( 94">( %?$;9G%$0( 04$0%( 074"%%( #?$( %?$;9G
64$0K'(,1( $=7$:#/"1( /%( #?0#( "9( >04/1$( 2$64/%C( P?$4$( 0(
1L>6$4("9(#?$(:0:$4%(4$3/$P$2($=0>/1$(>0#$4/0;%(9"L12(
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Substance Vector

CO2 Atmosphere, Shipping

SO2 Atmosphere, Shipping

VOCs Atmosphere, Shipping

Nutrients Fe, N, P, Zn, Co Atmosphere

POPs, PBTs, CFCs Atmosphere

PAH Atmosphere, Shipping

Heavy metals Pb, Hg, Cd, As, Ni, Cu Atmosphere

Particles Shipping

NOx Shipping

Oil Accidental spills
Operational discharges
Wrecks
Exploration and production
Natural seeps

Shipping etc.

Chemicals Accidental spills
Exploration and production

Shipping

Sewage Shipping

Marine debris Mainland sources, Shipping

Ballast water Shipping

Noise Shipping/Military/Research

Dumped waste Shipping 
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Locations of Measurements Lead Mercury Cadmium Arsenic Nickel Copper

Total, All Regions 39 (76%) 13 (25%) 25 (49%) 19 (37%) 27 (53%) 29 (57%)

North Atlantic 15 (54%)  6 (21%)  9 (32%)  4 (14%)  9 (32%) 11 (39%)

South Atlantic 10 (77%)  3 (23%)  6 (46%)  1 (8%)  8 (62%  8 (62%)

North Pacific  7 (64%)  0 (0%)  6 (55%)  6 (55%)  4 (36%)  5 (45%)

South Pacific  3 (75%)  0 (0%)  1 (33%)  2 (67%)  2 (67%)  2 (67%)

North Indian  1 (100%)  0 (0%)  0 (0%)  1 (100%)  1 (100%)  0 (0%)

South Indian  1 (50%)  0 (0%)  1 (50%)  1 (50%)  1 (50%)  1 (50%)

Global Ocean*  2 (22%)  4 (44%)  2 (22%)  4 (44%)  2 (22%)  2 (22%) 

* Most of these papers made estimates for the global ocean but did not give details for specific geographical regions.
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Figure reprinted from Duce, 2001.
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;$%%$4($=#$1#("9(%L;9L4(012(1/#4"8$1(7">:"L12%(:4">"#$(
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2V[OQ$?7$"VK1MQ$RVOR1ZP1MN$LKNVM1ISI$`VZJQK$5VDQM$QJ$VO7;$:aaC^

Organism Photosynthetic Carbonate form Habitat

Coccolithophores Yes Calcite Planktonic

Macro-algae* Yes Aragonite or calcite Benthic

Foramenifera Some Calcite Benthic

No Calcite Planktonic

Corals: warm water Yes (in symbiosis) Aragonite Benthic

Cold water No Aragonite Benthic

Pteropods No Aragonite Planktonic

Non-pteropod molluscs* No Aragonite or calcite Benthic or planktonic

Echinoderms No Mg-calcite Benthic

Crustaceans* No Calcite Benthic or planktonic

* Not all members of this group are calcified.
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International Assessment Participation POPs

Arctic Marine Assessment 
Program

Arctic – circumpolar (Arctic Ocean, Arctic marginal seas, Arctic 
territories of the eight Arctic countries) (north of 60° N but 
also including relevant marine areas south of this latitude, e.g. 
Hudson Bay

aldrin, chlordane, dieldrin, endrin, 
DDT, heptachlor, mirex, toxaphene, 
HCB, PCB and PCDD/PCDF

Background Air Monitoring of 
POPs in East Asian Countries

Cambodia, Indonesia, Korea (Republic of), Japan, Mongolia, 
Philippines, Thailand, Vietnam

aldrin, chlordane, dieldrin, endrin, 
DDT, heptachlor, mirex, toxaphene, 
HCB, and PCBs

European Air Pollution 
Monitoring Programme 
(EMEP)

Belgium, Czech Republic, Germany, Finland, Great Britain, 
Iceland, Netherlands, Norway, Sweden. 
European air monitoring program on POPs is support of the 
1979 Geneva Convention on Long-Range Transboundary Air 
Pollution. Some monitoring sites are located in coastal areas.

chlordane, dieldrin, endrin, DDT, 
heptachlor, HCB, PCB

Global Atmospheric Passive 
Sampling Study

Several sites in Africa (5), South East Asia, Australia (6), 
Antarctica (1), Central and South America (11), Europe (9), 
and North America (1)

aldrin, chlordane, dieldrin, endrin, 
DDT, heptachlor, mirex, toxaphene, 
HCB, PCB and PCDD/PCDF
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:04#/7;$%(40#?$4(#?01(6$/18(/1(0(80%$"L%(%#0#$'

.$4%/%#$1#(W/"077L>L;0#/18(012(N"=/7(+L6%#017$%'(

.WN( 7;0%%/9/70#/"1( /%( 0( ?0<042G60%$2( %5%#$>( $=0>/1G
/18(2$84020#/"1("9( #?$(%L6%#017$( /1(0/4C(P0#$4C(%"/;(012(
%$2/>$1#C( 6/"077L>L;0#/"1( /1( 6/"#0C( /17;L2/18( 9/%?C( 012(
#"=/7/#5(/1(#?$(0bL0#/7($13/4"1>$1#(0%(P$;;(0%(?L>01(704G
7/1"8$1/7/#5C( >L#08$1/7/#5( 012( 4$:4"G#"=/7/#5'( N?$( 7;0%G
%/9/70#/"1(3.3W(4$9$4%(#"(3$45(:$4%/%#$1#(012(3$45(6/"07G
7L>L;0#/18( %L6%#017$%'( .WN( :4"840>%( 04$( ":$40#/"10;(
/1(#?$(*EC(F01020(012(%">$("#?$4(4$8/"1%U10#/"1%'
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L12$4( #?$(1$P(^*,F`(^$8L;0#/"1(P/;;( /1( 9L#L4$( ;$02( #"(
4$%#4/7#/"1( "9( :4"2L7#/"1( 9"4( 0( :$4/"2( "9( %">$( 5$04%( #"(
0;;"P(0(%"7/"G$7"1">/7(/>:07#(0%%$%%>$1#(012(:"%%/6/;/G
#/$%(9"4(%L6%#/#L#/"1(#"(6$($=0>/1$2C(:4/"4(#"(:?0%/18("L#'
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>L#08$1/7(012(4$:4"G#"=/7J(%L6%#017$%(/%(L12$4P05'(&MY(
%L6%#017$%(?03$(6$$1(%$;$7#$2(9"4( 9L4#?$4($=0>/10#/"1(
@N06;$(SJ'(

B9( #?$(MO(%L6%#017$%(7;0%%/9/$2(0%(.WN("4(3.3WC( #?4$$(
04$(7;0%%/9/$2(0%(.B.%'(,(?0;9G;/9$(/1(0/4("9(>"4$(#?01(#P"(
205%(012(0(30:"L4(:4$%%L4$(;$%%(#?01(&C[[[(.0(04$(#0K$1(
65(%">$(4$8L;0#"45(08$17/$%(0%(/12/70#/3$("9(:"#$1#/0;(9"4(
;"18G4018$(#401%:"4#'(D"4(0::4"=/>0#$;5(&&("L#("9(#?$(MO(
.WN%C( 0#>"%:?$4/7( #401%:"4#(>05( 6$( 4$;$301#C( 0%( /12/G
70#$2(65(#?$/4(4$%:$7#/3$(*E(^/%K(,%%$%%>$1#(^$:"4#%C(
*E(.WN(+L>>045(D07#(+?$$#%(012(AEF_AH(20#0(9/;$%'(

W$04/18( /1( >/12( #?$( >/840#/"1( "9( 7?$>/70;( :4"2L7#/"1(
94">(!"4#?(,>$4/70(012(I$%#$41(*L4":$(P?$4$(4$8L;0G
#/"1( /%(8$1$40;;5(%#4/7#C( #"(F?/10C( A12/0C( #?$(-/22;$(*0%#(
012( ^L%%/0C( P?$4$( 7?$>/70;( %09$#5( 4$8L;0#/"1( /%( %#/;;(
2$3$;":/18C(%L7?(1$P;5(7;0%%/9/$2(.B.%(012(.WN%(701G
1"#(6$(/81"4$2'

`"P$3$4C( P?$4$( >04/1$( $13/4"1>$1#0;( 0%%$%%>$1#( /%(
7"17$41$2C(#?$4$(/%(1"(0L#">0#/7(1$$2(#"($=#$12(>"1/G
#"4/18(70:07/#5(#"(#?$%$(022/#/"10;(.B.(012(.WN(7?$>/G
70;%'(B1(#?$("#?$4(?012C(0(7"1#/1L0#/"1("9(4$%$047?(012(
>"1/#"4/18(9"7L%/18("1(#?$("4/8/10;(&M(.B.%(%?"L;2(6$(
$17"L408$2'( N?$( :4/"4/#5( %?"L;2( 6$( 9L4#?$4( 4$%$047?(
#"( $%#06;/%?( #?$( %/81/9/7017$( "9( #?$%$( %L6%#017$%( P/#?(
4$8042(#"(>04/1$($13/4"1>$1#($99$7#%(6$9"4$(:4"7$$2/18(
P/#?(#?$(1$P$4(7012/20#$%'(

N?$4$(/%(0(8$1$40;(%7047/#5("9(/19"4>0#/"1("1(0#>"%:?$4/7(
/1:L#%("9(.B.%(#"(#?$(":$1("7$01'(N?L%C(%$;$7#$2(20#0(
94">(#?$(>048/1%(>05(6$(1$$2$2(9"4(9L#L4$(":$1G"7$01(
0%%$%%>$1#%'

FDF%(
FDF%( 04$( ;"P( >";$7L;04( P$/8?#C( ?/8?;5( 3";0#/;$( 7">G
:"L12%(L%$2(/1(4$94/8$40#/"1(0%(%";3$1#%(012(0%(:4":$;G
;01#%'(B;2$4(#5:$%(8$1$40;;5(?03$(3$45(;"18(?0;9( ;/3$%(/1(
#?$(0#>"%:?$4$("9(L:(#"(&[[(5$04%("4(>"4$'(!$P$4(#5:$%(
04$(1"#(%0#L40#$2(P/#?(?0;"8$1(012(#?$(4$>0/1/18(?524"G
8$1%("4(0(2"L6;$(6"12($1%L4$(904(>"4$(40:/2(2$84020G
#/"1'(N?$5(04$(:"P$49L;(84$$1?"L%$(80%$%(012(099$7#(#?$(
"<"1$( ;05$4'(!"(2/4$7#( />:07#("1( #?$(":$1("7$01( /%( #"(
6$($=:$7#$2'

2V[OQ$C7$/#/I$VMT$/G2I$IQOQRJQT$[P$JUQ$)'$ZLK$
KQD1QY$LZ$JUQ1K$K1I]$ROVII1Z1RVJ1LMI

State of evaluation Total: 127

Classified as PBT 23

Classified as PBT and POP 3, including DDT

Still under investigation 30

Pending 8

Not PBT not POP 63
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>"2$;(2$3$;":$2(9"4(,;0%K0(P0#$4%(P?/7?(:4$2/7#%( /1/#/0;(
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012( #?$( $88%( "9( /1#$%#/10;( :040%/#$%( P?/7?( >05( :"%$(
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$1#$4/18(0(2"4>01#(:?0%$(012( #?$4$9"4$(%L43/3$( /1(%$0G
P0#$4(9"4(;"18(:$4/"2%'(I?/;$(/19$7#/"1(>05("77L4(#?4"L8?(
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6;07KP0#$4C( 012( 84$5P0#$4( 94">( %$3$40;( 2"<$1( 74L/%$(
%?/:%(@-"4$?"L%$C(M[[OJ'(
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#"(#?$(0>"L1#("9(P0%#$P0#$4(8$1$40#$2("16"042'(N?$4$(
?0%( 0;%"( 6$$1( 0( 84$0#$4( /1#$4$%#( /1( 0%%$%%/18( 74L/%$(
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#4099/7'(`"P$3$4C( /1( #?$( 7"1#$=#( "9( #?$(":$1("7$01C( #?$(
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Region1 Estimated Oil Content of Shipwrecks

Minimum Maximum

North Atlantic Ocean 951,000 tonnes 7.5 million tonnes

South Atlantic Ocean 165,000 tonnes 0.5 million tonnes

North Pacific Ocean 221,000 tonnes 1.7 million tonnes

South Pacific Ocean 521,000 tonnes 4.2 million tonnes

Indian Ocean 264,000 tonnes 2.2 million tonnes

1  Regional boundaries, as applied in the Michel et al. (2005) study, were used 
to estimate the approximate values for the ocean regions established for the 
Assessment of Assessments.

(Based on Michel et al. 2005)
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Dr. A. Baker Atmospheric input of nutrients to surface ocean waters School of Environmental Sciences
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