S A W HEINRICH
iI{’H‘PEINRICH BOLL STIFTUNG - STIFTUNG

_— 7 “SCHLESWIG-HOLSTEIN CAMBODIA

B

|

A

P |

future ocean

KIEL MARINE SCIENCES



56

BUH{S (AUdANUtfimasis
gjﬁmmnmﬁsu:ma SITEIS
vl s §aGgirngw
mengwign udusg:Agsnspins
E‘ﬁ{ﬁi“r% S mishigwiscie 1 At
msﬁm&gmmummgma‘j;magam
MU YA SnsoumaticniSsig)aa
SENHINEEEI RS PR CET IR
§m919m9]n W HUN Y A8 a0
28 L@ﬁnmmm:;{ﬁmn@m%hmmmmm

[N

Shameumaiuasitng

Cﬁo Ll

(=1

weisIiAms suNeY(§ SHESMBIUN
NIg MNaJARIY SNAISHIN IUAT (UINNS
gmfgmsﬁm’?mgﬁ;s:ﬁ i mismo
a8 msini1 ghugyjgmnis: fhms
SERUt Tl Hmﬁ%‘isﬁfﬁgmﬁﬁﬁjﬁﬁ;mm
YU ﬁqnmnﬁﬁéamiﬁnaﬁﬁﬂaujﬁa
G8GIT hweanitarmuminnisimnm

[ S Uy (g THIUMSHIRNUIW G AgNYALS:
MSHUAYE[AS SR GIMWp Uty s ajg
aumMdimes §am@@ﬁﬁ?ﬁ[§1§mm
f'a’q[;; SunsmsivsnitwmSiisAnns
[N SUNGjENS MIISANGU)RIAIEH
mimavificg: Shmidnuuiansginias
HUTIEUH(E | |

©

BUNEIY(E Sutgirvy(s Atigadaians

[=3

fsuians wiwpAnpimi mimi SigiAp
Andn Sussmmu s 1sigh mfsgithd

Anna§auniuwingpasanes dnniam
augsuhnginishiimangiti bk ﬁg
anm]ammmssmn Si:mjsmrm

tiru Annarmunid Shisaituaing
UBUgMNShusaSSImW 1ay]ied
@J%ﬂ"ISﬁ:ﬂijn tuwnygmd Shidiygims
msgirgemn SheyGiamnisS{uASIHG§]a
thegans Samianitgiim ”

iIstginAanitsau§adie Rio +20 8 BOIW ij
‘fn’n}mmmﬁﬁeﬁhﬁﬁ'jfs&igmsﬁjmmmm%
M8 NYNIEIES IHAN{AFHU M RIG
HISMNGAI gL IRY]MIHAIgj{UAUINW
Sigimn Snlfanpywnvihwimniglnd
BUNRUH{E T MIGUIHNIRINSIALG 6] S
mmngm;rﬁmjngmm:majm;Lﬁsgﬁﬁms:
P UG ag:tﬁhl wrsmSiaGNesAunsg
issuneauy(s Sidujuladnme:pnw
BI{EY LN P W N Y W B UN A E{§ (UAY
inwEimn g ayjuniigl bomo
IS E U RUS INWHP MNP
o isiang) bood AmsAaiminmuniis
ﬁﬁms:éﬁméisammqwﬁ"miims
Haigjejmsigimn T i S0 9
ismindigjiunviiwiigimn (SDGs),
Isiandancé 96 A8unwaimimimi
éhféiﬁyﬁmﬁmqusﬂ SEO b
ity wis: Anpigjms migadidn
fL‘Ut’l[@:[Q‘hﬁﬁgﬁjtﬁ[ﬁﬁﬁﬁmiﬁf}\ﬂﬁs

d)irariinsfuimeuuls bo9on



mAfgInHe IiyjHginiismitnama nadus fhsoijuth nfamsmitimejns Aghmap
SngHNrIRNT URE SUSIUNNWE NS §AI gL fqu-":ﬁ

BN RS SIURTHIM B Y (S TR {UA YW
imsmiginie: Shmsaipsnatwynit: §angmaanmimimin

sty smiamsmimimi{§1{5S
Aeufy JEUMUFIH FAESMISNan{ay
ing mlmsmnmm HAWUEAG

pRmAmgHERdesn s vafuhuadinu ym
NAGSMN T

s 1w Athg Fivaiieg)ial smeu(Atlas)
fugafnimtmE T igialissnsmudnni
sinmAg§isinsivasvumesy(s 81
[whAstHy 0 fnrundsifivinmsanisians
it g agressTinlagitiam e tig

n Ao tndunasmnnine ifims
nSme(l Sheuswmumngg: fin
BUMEIH{FH U EjnAndn? b gi{ao
(PGS MSIUESNUNNGGIYG RN S ™
NEYeMNIBAS{UASIHGG]E0 UL {FAM

7 1wt R midnuAtnn g
fnundnniaiprusye? viipuigu
mmﬁjmﬁ‘fﬁmﬁﬁm’jmmmasmfﬁ:
MUEUEUIMAYEE SNIFIUIREGIEG?
g thmiamo mamaiim oA §
malsnsmsaiys Samigasyissinnminod
SanLgssthﬁmemmmh?

dJiraiinsfutmeusls bo9on 3



IS8 I8 9l

HOBUTAIH{E S0 Daninnn

0 ™ -~ ) S 2 al 2 al a -~
stnastig AmUANISHia SadimnainGAns{uthEsAANINNA*
\ al '
' ontisGgs b.emsnnssia slfimAaninnm bomansisasimIpIAESIvaInA
| InAmSEANER T maumpiuasinsi Amsmagnruuingih Augingimaviunme
\

\ Shwtmeutig T 1Gadsth mssiMygls ninfdsmoiunsmstinmsiii
ST @ sumublg aandinarsiigmumamsfniging) MwainmywEgs
L apsmnIs: ﬁSfﬁSU%er%ﬁﬁUVJnfﬁ§Uilm:[9 tighmsuqmoiisms
S i gﬁ[tijhﬁqﬁms?ij‘gﬁtmﬁjﬁ[?!
..
R :@ YUNEIH(E (AUHANT A9MaNUISANIANAFINGT
P , 2 - : :

o, 9

H RETAYIN 1o T U

¢ grdaAniapyutNuGas Fiiusimaosig
HIGH UL I

& pfmfimeassimesygg thalgana
MALANNGT

0 ¢AGShIvAINBNIFIShutmeuy(g AINUg:BSMBIGUNSmIgT

L4

e

d)irariinsfuimeuuls bo9on



ulg 191e mmnnmms*lmmsmmﬁjﬁirﬁinsmm:uanﬁLnﬁ uf
HUTIIY§ nﬂh[n“‘ltﬁ[?‘lmﬁnﬂmmnmiﬁnﬂ"l gsnHimAaninA AN

a

[nmU[ﬁHmﬁjUfﬁiUﬂUﬁ Sifl”lﬂLULmﬁjiUﬁjmn[n"l [S‘IniﬁlﬁjSﬁj SEN

n

HmﬁjﬁLsstjﬁjﬁhmﬁijummn boaw mmmsmrs’jmm%n i tin

sstnavSisianinagingss Adnnoniiguimiytum
ANMIMIMIBUNAIY{F ]

N

~
o
~N
wv
<
=
<
=z
<
w
v
o
2
w
a
=z
4
<
=
4
vl
w
o
[+2]
<<
o
=
w
a
<
Qo
<
@
vl
v

:@ HmﬁjHLQngﬁ?mﬁﬁnrnﬂﬁﬂ g NBISHIG iﬁSiE’ﬂﬁ
nnmnanﬁﬁnmaw mmggm 134 AF Sinsmi
MIMIBUNEIE{F NGRS mmsmnmﬁmqms
rsRAgFnHEImSivhisAMGInNAgEy GRATIMSEN

HISGI{IIUNRMI{ESIg)H

g ISIGIuNBSESMS{AEL{MS

FUHUHAFINHAT o
>
[
W

[ MNEGATINMIESIG)H

SnBEVE:
3l ”
SEPUIURWAY
Isyumevylg fatms:
\
'//////h,
N
-~

dJiraiinsfutmeuuls bo9on




MIAU{ARE U6

iRtegitaHas N eg A2

1
i3 ﬁmﬁ;mfsmgﬁqatmﬂhmmsﬁmmﬂ namiasunyma upinsgmgiismamoga
4
iGhantn AT GigminnigameasanuiGii AlamnsmidnsatnnGigasim vt
ganss (M SIAISAN S U AP E AN wiwaAinnis:Andiarfsigit it
vmsgiuaiw yguissivssndndnnigarsite Bo0& rug{gIBsIsifAiy msmitsn s uABan e
iwisang ayjdMutinvesgamas relindd gomaiw T meniy GinueIs mssWwod s domaity
N[ Miuem §hmsmamﬁmmmﬁﬁrﬁa fia inwanitamsmiaau§ngin Shmimadandrsiied
pimstgnw ivinoayifigsifanigha dinnaya MU
é‘lﬁusmms Mg gAAtiginnhiaygwaniduEom
M s[pmmmnﬁnm gatdut§mirsan g SinHas IS Uigdsiystgsigintey ajapnansmMnywitume
ms anutgn: s nmsmﬂs[ptgmﬁmmnm 9 Afagiaim uwhamuivasing e Smpanpims
ﬁ?uﬂuﬁ’rsmmmmw juthywiamida [GJhISnLUf ety fﬁgujnmmmnmnnmm”l Juis wytwGgsis{Ang
Miffaun U8 Mutia & UﬂmmtﬁnﬂnmﬂSﬁjE’nﬁS[ﬂj §Gm “mzsjs At imy Sth‘Hﬁtﬁm MIAG g
mﬁmtnﬂﬁfﬁmﬁﬂh[nsIQJDZWDU‘ISIE@J Ggs{fing T RENS EOMAIST INPA SRHIANAY{E mm:mLm:
AANINAMISMIGWE: T ndgimy ﬁhmrmﬂnmmi I Lijﬁ“limjj Lgfmgﬁimﬁfmngmfgmm W ANIMI 5
sanmnammﬁnmmm{pmmnmsq}unm vy N9 NANSSIARIEIRTIMMSMBIVIAIRNIG T (UIAGM
momaiwis(i (pimsisangu)unEna ULnfanh rEn s idsisfignm tipagguinuSndsiAarginim dnunm
ANigaAn UsLnfmsmmmtﬁnﬁmﬁj:mﬁsmnmmm nfn [S‘HnLﬂf[nISﬁﬂGUﬂhﬁjanhnLﬁnﬂm‘Htﬁ"l

Tgéﬁ‘pﬁﬁmnnﬁ fgey :ummmmmnnmmrnmrj
AMABANUMSIHS IN:TmMOTRFuIgs ymsis
N (G AM AT SR SATEE A Ames finuifejms

nugnwinhgliushiGégpinds ag boam sind

hal 3NN

STST“‘IQ"] Sinnn gamaits [EJD[‘.?:ln Lni'mS[ﬁﬁﬁﬁ

ﬁL&im@JH‘ISSiSi“‘Iﬂ"l IS1wsSwm Lﬁmﬂﬂt’ﬂ S0MAEII
[SUSSLnﬁjiijlun_iLni'mS[n[ﬁ?ﬂﬁfﬂ‘tﬁ@?ﬂiﬂﬂﬂﬂmﬂﬁﬁms
MIGLUG:- ﬁi[niﬂ[}jfm[UU[S’ﬁHSFﬂG[‘ﬁﬁEﬂS[Q:]n[G[S‘I

an

_3 :!Zt\

fgeiye [UjiflnHSLni'anhnﬁjh“]U‘?lhﬁﬁj[m tiii mn?ﬁﬁﬁﬁrﬁﬁmmm;mj me§mAdgigjmumigan
pmandsmoiiaginimms slpoialghmnti my ¢ g g §U 9.m ANSH] 1ty demansismintigam
el g m 9m:muﬂaztsjnmﬁmshmmlmrsmmuwh yalg{gisgiennn fafimadismintthunrnuengn
rsmsLﬁnmmmmnmnm mmmnﬁmmammmnmr{ps AUIGIF UG TS
EENIST (UTEIIBIG (U160 ;m&:ms LU[QMHme
Lﬁremsm Norway Snnjmmmmmmnmmﬁnﬁmum wressdnnudigiSmids Anigamitarelinimi
1¢)5 1 Ggs{fitniis meadagiaimisifrn: g isig ISENG T MIISENG nmﬁJngﬂmmgﬁoGﬁJmm §r129
Subventions and Catches—What's Left Over
I Total volume of fleets (high seas and coastal fisheries) Sum of subventions*
in gross tanker tonnage Value of fish caught* * in millions of US dollars

= =% I
ey CEiaayy CEiaay) _CSSsssd SV

Netherlands Denmark Germany Italy Greece

1 D L L L
iy i) Sy Sy SSSsV

United Kingdom France Ireland Spain Portugal

CC-BY-SA PETRABOECKMANN.DE / OCEAN ATLAS 2017 | SOURCE: GOC / EUROSTAT

Fisheries are heavily subsidized in all European countries. The relationship between the subsidies and the results is unequal.
While Italy and Spain still turn profits, Germany actually takes a loss.
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Who Catches the Fish—and Who Eats Them?

= —
Fish consumption per capita
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Marine capture of the top 10 countries with fisheries on the high seas
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Fewer Fish Than Ever Before
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58% of global marine fish stocks are fully fished and 31% are overfished;
only 10% are not at or over their limits.
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Global Variations—The Rising Sea Level and Surface Warming
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Climate change has accelerated the warming of the ocean and has increased up to 2°C in some places, while the temperature has
caused a dramatic sea level rise since the beginning of the 20th actually fallen in others. The global sea level rise was on average
century. 20 cm over a period of 100 years.
But the level does not rise at the same pace everywhere in the Satellite measurements from the last 20 years, however, show
world; there are regional variations. The sea surface temperature strong regional variations in sea level increase.
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Endangered River Deltas
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OCEAN ATLAS 2017 | SOURCE: NEWTON

Megacities grow larger and larger.

Megacities sink because of soil compaction and the
extraction of groundwater, oil, and natural gas.

Destruction of natural coastal protections like mangroves.
Rising sea levels.
Soil salinization caused by seawater.

Reduced sediment deposits in deltas due to construction
of dams, etc.

Less sediment leads to stronger erosion.

Storms from the sea magnify incidents of flooding.

Strong precipitation (monsoons) leads to river flooding
and to rising water levels in the deltas.
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Megacities: Dangerous Developments
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Local flooding has greatly increased along the entire east coast of the
United States. The water does not rise very high and quickly recedes—
but it also gradually destroys neighborhoods and infrastructure,
causing residents to move away and property prices to fall.

Emerging Giant—A Tsunami Races across the Ocean

Speed 800 km'h Mkmh HOkmh 6 kmeh
Om

W height im m dm

Water dapth 5000 m wom W0 s

Tsunamis are also a threat to the growing coastal populations.
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Marine Protected Areas—Space to Recover
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Expansion of the Hunt
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Northeast Atlantic Southwesi Eacmc
ca.1300 1800-18812
Northwest Atlantic MadagasEaE
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ca.1700 1982- 19

North Pacific Northwest glantic
ca.1840 1994 and 2600
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Expansion of whaling

P4
Expansion of sea cucumber fishin@
o

Southern right whales were hunted in the southern hemisphere for
around 200 years. The historical peak population was approx. 80,000
whales. Today, only 7,500 remain. The global sea cucumber catch has
risen from 2,300 to 30,500 metric tons in just 60 years (1950-2006).

15



MIAUAREUN UY(S

U AUY{FITaISIAM?

HAOTWINUNGMSFUARIS: B8NS AMWANU{UILNNS N fUE{FMuits: Mt ¢{ S

i s uningsnis: pnumiismsifa

N

" ., s 2 Lo s o Lo 3
ﬁHS[ﬁSL‘mS[ﬁﬁfql;ﬂlSGS‘lﬁGSDmiﬁﬁﬂmS‘“lﬁﬁf

mmj}t"@mm 191 YrUINRIstig: ﬁSimﬁﬁ“hmﬂjUUt{]S
sasigumadsgpasanasd diam: s inigs

-CZ

Die

dmangmywminifiniisuy(s fhdvsiugho ;uﬁjmmmemﬁ
ye relifinuamth ESIE“ISﬁj‘HLG“ISﬁ?Tﬁ gom i dgs:uyaja
dmsdiv umsasishiymumarsy(g1 gandm fisd- AT

fgg 1 Nomssngivsngnuiusie? ndsivsie Gadsm
idagrgiargidunigh imnuldovifuafagh iwdnnigh
firun8humu

YU s{f: %;mnnmémmﬁhﬂmmmmmﬁ sjfapiins
euH(§ &1 9861 (UNCLOS 1982)°1 gar§amnmsicnnpieas
Y mUnLﬁnmSummﬁms&mmm oG (i bl.be
n@J[HLn ) ffudig s agnisigoitsubvmugayFiuaigs
uiguiis: mmjn ;tﬁnmﬁmmtﬁnﬁmmmmﬁnh@mm@nﬁmm
oot (i malo.cAgIHE) yanan§aAAUSIg uida
z%tjé;mﬁﬁtjmfmzmswqpmwﬁmtmsfnmsuﬁﬁ AGYIWw
oot (inas malo.¢ AgiHE) nmnmﬁLeimﬁﬁm fiiny
&t EANA (Continental shelf 1 TSMSAIHFISTAUSIN: pims
AWARUPNESAsagsantagiam: 1 guaiih isas
I GHSTEN ﬁﬂLﬁanUmmt'ﬂ Continental Shelf 115857 MG AN
w§nmw magliumsanaiwiiansmagdangmsamom
ms iglnsdusdma e imsiimsyereliinsmsiin

IT0 U HA

ShmuruiprunnEnng tinstSsisiinugifiamsiv) v

MsAERISGIelinruy(s
egnigIs:

=3 a

msiglfiminniie miqsaEiumugmas: pimsjsumnusin
UMM S qrsasmﬁmsmem:mgmm ynyile i
faruisromistiod iy 8ndnimcie

niamgigjmomiganginames supnomeidumsiiness
Form iyl (Heard Island) 81{p§imsgifgAMMs (McDon-
ald Islands) thtfit1 gAnnIs: oim:gs s U ssyw
9000fgjisa imazniin Isfurimaéasnifia sigania
pANgInIN: rumLﬁrgmﬁLﬁﬂmmsmmmm: mrnhLﬁ?’mmnn
nHﬁﬂLﬁJ‘G‘ID[S ssduipEAnca bEansisamIE 18:nts
anita im:ginim: agaisignAusy(s Auiges Mg (Ker
guelen Plateau) firugid SGgtwanaas§nti lﬂooong‘jmmﬂ
paugYIgmaIs: LUIGMHLﬁﬂmmHmi ﬁj?ﬂ”l[ji:i.‘anh‘“li’[}jﬁm
B TSI Gig isigha§aummmsinAnigeandana
soimtminis i nﬁfﬁﬁ?gsﬁmrnrmmmﬁmﬁnQﬂnmgmmn
iGN WM E 0t G (Wina bEE.L AgjiEin)

su§esmnag i mummf; (UNCLOS 1982) miSIafnn 1

1EYMISTUNEE WTWRHIMSAHMA NNUMARPAY
rmmms?ﬁ msmﬁm{pruﬂmsmﬁmmsmmhﬁfﬁ finurs

mafg
msumnggshigiw 1 wgmis: A idus nuasls ocean
floor fiirunAnaas § ishipldusuiiviawimn smmm@mmmn

ﬁﬂjLﬁltiﬂEiSiU LUI?ﬁle‘IZ[S‘]thQS[iJ‘ISZ Aus” lmgﬁﬁﬁﬂgf

How the Lawyers Think—Maritime Zones and the International Law of the Sea
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; . 1 All countries may fish here and go to sea. 2

" . 1 International Law of the Sea applies here =

» Coastal country 1 Coastal country has: ' ' (UNCLOS). z

. has fu_II rights to: v Exclus!ve fi_sheries rights ! Coastal city has: ! g

3 - Terrlto_rlalt boo Exclusive rights to mineral '~ Exclusive rights to S

1 _ ?Nr? reignty ht . resources 1 mineral resources after 2

4 _ RI'S himtas ngnts | , 1 process to establish the Seabed Authorit =

' 'ghts to minerat., ' outer border of the def ea Adthortty di 2

. . : resources | ! continental shelf etermines access and licenses %
eographic .
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1 1 1 1 a

— 12 seamiles ——+ ' ' Predominantly sovereign rights and national jurisdictions b

i 1 1 “ " >

r max. 200 sea miles ——! | 1 Scope of “The Area =

1 v

Today, humanity’s i
resources of the pa
jurisdictions (“the Area”), which is administered by the Seabed
Authority.
The UN Convention on the Law of the Sea (UNCLOS), together

nheritance is solely limited to the mineral
rts of the seafloor that lie beyond national

. max. 350 sea miles —— 1

3 Scope of the UNCLOS

with its existing implementing conventions, defines the frame-
work for ocean governance. The regional fisheries management
organizations (RFMO) organize the cultivation of the fish stocks

in the high seas as well as the trans-territorial and far-ranging

fish stocks in the Exclusive Economic Zones (EEZ).
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The International Community Is Losing Ground—As Individual Countries Gain It
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* 49 km?
« Additional territory for
Norway: 500,000 km?

: oo

I Exclusive Economic Zone
™~ = Proposed extension of continental shelf
“The Area": humanity's shared inheritance

— Borders of tectonic plates
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73°32'E
© Heard Island and
McDonald Islands
« Uninhabited
« Heard Island: 368 km?
* McDonald Islands: 2.5 km?
« Additional territory for
\ Australia: 2,500,000 km?

L9 (Bouvet Island Heard Island and McDonald Islands

The expansion of coastal countries’ exclusive economic zones (dark green) into the area of the outer continental shelf (orange) reduces
the international area. Any gain for an individual country is a loss for the community of nations. 57 percent of the sea floor is already
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isigamindn fasaganmgimauaigsuniai Giana -§aia-
st rsss nsmsmimsmi Amsin FEIFI97 NMSBwG:A
i omawismanY(s vAN{fivia Gmmﬁ:mfjmﬁgﬂm
gnmaiwis¢vimamyls pimsisamsinnagrelnfiw 1 wiw
ihwanita fisHgithd ﬁ‘nhafﬁi'tiﬁl“j imnisagnnmugiond
fHUMGMOINSH (AUHMMAFNH ﬁj?ln??ﬂjm8§“‘1mnh
Mg s AEQISINNANYE ITWESMSAnHasIN: ruanfms:
unisauhnedm fjmponnie

GNUFRHEGIR: ﬁms:mmn@hmﬁmmnmam tram:
tigéuiigSnenid Shfalarurnrginenimd Sagmuéa &
munasiausummuennUEIiE slghAvsigAy gnt
M (pImsHER m‘.’i“ﬁmmmﬁﬁmmmﬂﬁém‘fmsmsmam
famimimivians g vigufdisaelid)n gpubayiss g it
tmupimsiiimas fmignygwisgpisgicnic aysead sl
I8 IMUAT AAMEIG NG NUINIE{FNS MGTUENg
fndsadnriglied gadnuvians gAanbigrugnt s mjm
PR nnsnnsan]mm]s UHAGMGIESAY 1912161 QAR
Fnm:pinsmy 81 A wmupisifvivesgamsn i
Giam: s A QNS M umMIGRAANATMSIAM AtEpma
ggruugmIminiSnnasIs: 1 I unwmumumsiuiaugmn
ygHEIMA Sslustivssinminate Agomia siinntan
ARG MmN MWARUEIANSIGN NTITNYS AT
ninmAnaghmitau§amimimi s easyigmyw §augn
R (ig NINGIFD MEi:MIGISIN UG]S RYfuda
AUSHAIRANAH{FHINA MUBAEATDFSHYMIIPI N E
TG UM B UE G G H AT o

:!3

17



18

d)irariinsfuimeuuls bo9on



IMPRINT

The OCEAN ATLAS 2017 is jointly published by the

Heinrich Boll Foundation Schleswig-Holstein,

the Heinrich Boll Foundation (national foundation),

and the University of Kiel’s Future Ocean Cluster of Excellence.

Chief executive editor:
Ulrich Bahr, Heinrich B6ll Foundation Schleswig-Holstein

Scientific advisors:
Dr. Ulrike Kronfeld-Goharani, University of Kiel, Future Ocean Cluster of Excellence
Peter Wiebe, Heinrich Boll Foundation Schleswig-Holstein

Design coordinator: Natascha Posel

Project management:
Ulrich Bahr, Heinrich B6ll Foundation Schleswig-Holstein
Annette Maennel, Heinrich Boll Foundation (national foundation)

Text: Natascha Posel, Ulrich Béhr, and Dr. Ulrike Kronfeld-Goharani

Translation: Kevin Brochet-Nguyen

Proofreader: Rachel Sampson

Art direction, illustration and production: Petra Bockmann

Documentation: Alina Dallmann and Lara Behling

The opinions expressed in this volume do not necessarily reflect the views of all the partner organizations.

Editorial responsibility: Heino Schomaker, Heinrich Boll Foundation Schleswig-Holstein
1st edition, May 2017
Production manager: Elke Paul, Heinrich Béll Foundation (national foundation)

Printed by Bonifatius GmbH Druck - Buch - Verlag, Paderborn
Climate-neutral printing on 100 percent recycled paper.

ClimatePartner®

klimaneutral

Druck | ID 53323-1705-1006

This work is available under the Creative Commons “Attribution 4.0 International (CC BY 4.0)" license.
The text of the license is available at http://creativecommons.org/licenses/by/4.0/de/legalcode.
A summary (not a substitute) is available at http://creativecommons.org/licenses/by/4.0/deed.de.

@creative
commons

ORDER AND DOWNLOAD ADDRESSES

Heinrich Boll Foundation Schleswig-Holstein, Heiligendammer Str. 15, 24106 Kiel, Germany, www.meeresatlas.org
Heinrich Boll Foundation (national foundation), Schumannstra3e 8, 10117 Berlin, Germany, www.boell.de/meeresatlas
University of Kiel Future Ocean Cluster of Excellence, Olshausenstr. 40, 24098 Kiel, Germany, www.futureocean.org



Cobalt (Co)
Manganese (Mn)

Humber of nvesha ecies “ r
a
i-2

27
L FSH
I 1520
I 21-%

h - b ) , I ot on withiot effects:
rd on natha species

Rare earth oxides 'ﬁﬁrﬁ.:fﬂ:ma —




