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Why do coral reefs matter?
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Money, Money, Money ® ,0 4
Reefs provide an estimated ‘e -
$375 billion in resources ‘ -

and services worldwide J [
every vear u L \

A Treating lliness
A Big, Blue World Resources from coral reefs
Marine biologists have have been used for medicinal
discovered over 800 species purposes, and it is believed
of reef-building coral and that coral reefs have more

over 4,000 species of untapped potential in
reef-dwelling fish 0. treating ailments

Coral reefs contain the ).
most biologically diverse "
)

ecosystems In our oceans

Some refer to them as the O
“rainforests of the sea” o

of all fish depend
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\ Saving Our Shores Sustaining Human Life
Coral reefs act as Many coastal communities
' natural barriers that rely on seafood from coral
protect shorelines reefs to provide them with

food (especially protein),
income, employment. and
foreign exchange




KOPAAAIOTENEIZ Y(DAAOI

Kowotnta opyaviouwyV PE EVTUTIWOLAKA XPWHLOTO, LEYAAN
Blomolkihotnta, peyain mpwtoyevn mapaywyn = Kowotnta
Tpomikwv Aacwv

2xnuortilovrat Kupiwg ano KopAaAAilo aAAd KOl OE ULKPOTEPO
BaBuo amno 6ibupa paAakia (r.y otpeidla) p moAvxattoug (my
Serpulidae)

Antotelouvtal ano acBeoctoABo (CaCo,)

Eudavidovral otnv umonapaAiakn {wvn

Meyalo evéiladEpov oxL povov amo BloAoylkn aAAd Ko
YEWAOYLKN OKOTILA




KOPAAAIOTENEIZ YDAAOI - BIOMOIKIAOTHTA




KOPAAAIOTENEIZ YDANAOI
KOPAAAIA

A. TENIKA

n (Dl'))\O KVl5,6Zwa, K}'\d()'l’] Aveézw S o v, ey
(ouyyevika pe Bahaooleg
OlVELWVEC)

= Kvibolwa mou bev epdavifouv
OTOV KUKAO er']s\rouq 1O otadLo
¢ pedovoag aAAd povov tou
noAuvmoda

B. KATHIOPIEZ KOPAAAIQN

= 2uvepyd KopaAha = ,
2XNHATLCOUV KOPAAALOYEVELG
VPAAOUC

= Acvuvepya Kopalia = Agv
2XNHATLCOUV KOPAAALOYEVELG
u)ém)\ouq




KOPAAAIOTENEIZ YDANOI
KOPAAAIA

: Acuvepyad KopaAAla: Epdavilovtat moAl cuyxvad otouc upalouc aAAa dev
OUUBAAAOUV OTOV OXNHATIONO KOPAaAALOYEVWV UPAAWVY, KABWC 0 OKEAETOC
TOUC amoTeAsital Kuplwe amno npwteivn

- MaAaka kopaAAwa (Taén Alcyonacea)
- Mawupa kopaAAwa (Taén Antipatharia)

- Topyovieg (Taén Gorgonacea)




KOPAAAIOTENEIZ YDANAOI
Suvepyd KOPAAAIA
A. MoAUTOdEC

=  Mopdn mapopoLa Ue
LLLKPOOKOTILKN avepwva: 0pOLoc
KUAWvOpoc e dSaktuAlo ano
Kepaiec otn Kopudn ov

nepLBaAAouv To oTOMQ,
LOVAOLKO AvoLlypa oTN NEakeeete
YOLOTPAYYELOKA KOLAOTNnTA Mouth X

(kolAEvtepoO)

=  Kepaieg eival eEOMALOMEVEG pE 2 e
VNHOTOKUOTELG = GUAANYN Cora
tpodng
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NMOAYNOAAZz - BAzZIKH AOMH

tentacles with nematocysts

(stinging cells)
zooxanthellae i
I

nematocyst
living tissue

linking polyps

p ,;""} gastrovascular cavity

(digestive sac)

skeleton




NMOAYNOAAZz - BAzZIKH AOMH
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KOPAAAIOTENEIZ YDOANOI
2uvepya KOPAAAIA
A. MoAUnodec...ekkivnon & dnuioupyio amowkiog

=  Eykatdaotoon mAAyKToviKN G mpovuudnc (mAdvoula)
0€ OKANPO UMOOTPWHA = HETANOPPWON OE
rnioAunoda (LbpuTtiko¢ moAvmodacg) = aAAenAAANAEC
KUTTOPLKEC SLALPECELC = arolKkia TToAuTIOd WV
(yevetika avtiypadoa ) KAwvol tdputikou
noAunoda). Ta TMENTIKA cuoTAMOTA Elval
ouvdedepeva Kol OAoL ol TTOAUTTOOEC £XOUV KOLVO

VEUPLKO cUoTnuo




KOPAAAIOTENEIZ YDAAOI
2uvepya KOPAAAIA
A. MoAUTOSEC...£KKivnon & Snpioupyia arokiog

= Ektoc amo aAAemAAANAEC KUTTAPLKEC OLALPEDELC (ayEVAC
TMOAAQTTAQCLOLOLOG) = atoLkiot TToAUTIOd WV (YEVETLKA
avtiypada 1 KAwvot tbputikol moAunoda), epdaviletol
KOlL EYYEVAC avoapaywyn:

1t.x. Etnota puadikn areAesvGepwon yauetwy (poevikwy &
UnAukwv) oto ueyalo kopaAdioyevec ppayuo (Avotpolia)




KOPAAAIOTENEIZ Y(DAAOI

2uvepya KOPAAAIA
A. MoAUTOdEC...Onoupyila oKeEAETOU

noAUT0de¢ KOPAAALWYV => OKEAETO UE popdn KpoUoToC
ano CaCO; = anoBeon okeAETOU Ao KAOE armotkia =
SLadoyLKA oTpwHATO OKEAETWYV OToU oL {wvtavol
NOAUTIOS£C amoteAoUV pOvoV TNV entdpavela = avénon
OKEAETWV TPOC TA TTAVW KoL EEw = dnuioupyia vpailwv




KOPAAAIOTENEIZ YDOAAOI
2uvepya KOPAAAIA
A. MoAUTOdEC...Onoupyila OKEAETOU

" 1oAUT0deC KOPOAALWY => OKEAETO ME popdn KPOUOTAC
anod CaCO; = anoBeon okeAETOU oo KABE arotkia =
SLadoxLKA oTpwHATO OKEAETWYV OToU oL {wvtavol
NOAUTIOO6 ¢ amoteAoUv povov Tnv emtdpavela = avénon
OKEAETWV TPOC TA AVW Kal £€w = dnuloupyio upaAwv
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Asexual reproduction — budding of polvps
within colonv fortifies existing community

L{\ Fragmentation — section of coral falls away
and establishes a new colonv

Sexual reproduction — gametes mix to form
planulae which disperse via currents and
establish new colonies



KOPAAAIOTENEIZ YOANOI
2uvepya KOPAAAIA

B. MoAUMO0d£C...& ZwofavOEAAEC

= moAumobeg kopaAAwwv Photevouv (wofavOeAAeg (SlvopaoTtywta) =

oUMBoAR otnv dnuioupyio GKEAETOU KAOWC ETLTPEMOUV OTO KOPAAAL
ypnyopotepn anobeon CaCo;

" 2UMBoARN otn Bp£Yn Twv KopaAAlwv:

Dwg = (wosavBeleg = PdwtoouvBeon = mapaywyr) 0OPYAVLKNG UANG 3
TPpOodN yLa KOPAAALLL
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KOPAAAIA & ZQO=ANOEAAEZ

Ewova 13-30 To dto5eidto tov
avbpaxa xat o pemtind avaxv-
xAavovrat uetav evoc moAvmoda
x000AMOV xat Twv CwoEavBelddy
TOV.

HALGKO Qg

QaAacoivo
VEPO

co, H20

\ \
}\“”‘“ ?/”

KOPAAAIOU [y o H, \ OpyaviKi)
%‘imz} o)

\- \
‘\ ZwoEavBEANT

Awiyuon | v ’| Alcyuon

\\ }

e “20 O"Y“V"""
+ BpENTIKa oA+ Oz

MoAumodag
KOPAaAAIoU




KOPAAAIOTENEIZ YDAANOI
2uvepya KOPAAAIA

. OpYn

Eowtepkn OpePn = woavOEANEC
E¢wtepikn OpéYn:
- Adbndayol KatavaAwtec ZwomAayKtou (‘telyn ctopatwy’)

- Atoppodnon AtaAvpévou OpyavikoU YALKoU (rtpoiov
uetafoAlopou amo (wa kol dputd; AteAsuBEpwon KATA TNV
dtaomnaon tng Opyavikng YAnG amo Paktipla )




KOPAAAIOTENEIE YDANOI
2uvepya KOPAAAIA
. OpYn
- Abndayol KatavaAwtec ZwomAayKTou
1. ZUAANYN UE TIC KEPOLLEC

2. 2UAN\nYN e tn BonBela tng BAEVVOC TTOU
EKKPLVETOL OTNV ETILHAVELA TNC ATTOKLOC =
tpLyocldeic BAedapidbec = petadopa PAEvvac =
vipata = petadopa oTo oToua

3. 2UAANYN LE TO LECEVTEPLA VNHLATLO TOU
KOWAEVTEPOU: £€000C TWV LECEVTEPLWY VNUATLWV
£€W OO TO OTOUO => EKKPLON TIETITIKWV VIV LWV
= nePn & amoppodpnon peptdiwv tpodng




KOPAAAIOTENEIZ YDAANOI

AAAoL Opyaviopoi ektoc amo.. KOPAAAIA o
ocupBaAAouv otn dSnuoupyia vpaiwv

*  Hnopouoia Twv OpyavIGHWV QUTWV £ival TTOAU
on uavuKﬁ = ‘duko- ] Bloyeveic Udalol

1. Zwo&avOENeC

2. KopaAAwosldry ®uUkn (epuBpodUkn pe popdn kpovotagc: Porolithon, Lithothamnion,
Lithophyllum)




OPTrANIZMOI

KOPAAAIOTENEIZ YDAANOI -
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KOPAAAIOTENEIZ YDAAOI

AAMoL Opyaviopoi ektog ano.. KOPAAAIA nov cupfaAlouv otn
dnuiovpyia vpaiwv

=  KopaAAioedby Qukn

1. AnoBeon avOpakikov acBeotiov = dnulovpyia & avénon
vdpalou

2. 2ZUMPoOAR otn armoduyn tnc dtaBpwonc: N mMETPLVN
avaBaBbuidba nov oxnuatilovv epmodilel tnv €vtovn dpaon
TWV KUMATWYV TIAVW 0T KOPAAALLL

3. ZtaBepormnoinon wApotog nou amnotibetal ota Slakeva Twv
KopaAALwv: avénon puKkwv MAvw oto nua




KOPAAAIOTENEIZ Y(DANAOI

MPOEAEYZH IZHMATO2

KopaAAioerdn ®uUkn (EpuBpodukn)

Koppartia amo KopaAAla Tou ammooTtwvTolL
KopaAAoBpUppota (amo ootpoka 1} oKeEAETOUC AAAWV
OPYOVLOUWV)

Opuppata oo KopoaAAloeldec YAwpodukoc Halimeda
KeAUdn Tpnpatodpopwv

Axwoli, Bpuvolwa, Kapkivoeidn, Zroyyol




KOPAAAIOTENEIZ YDAANOI
2YNOHKEZ A TON 2XHMATIZMO YOAAQN - KOPAAAIA
=  ToOmog Ynootpwpotoc (2kAnpo)
= POz
- KopaAAia & ZwoavOEAAeg (avamtuén o afabn vepa)
- KopaAAwoetdy @ukn (avamtuén os afabdn vepa)

- KaBapa ko dtavyn vepa (BoAepotnta Aoyw putomAayktou
N Wnpoatoc = gunodion dieioduvonc pwtoc amapaitntou yia
dwTo-gEapTNUEVOUC OPYAVIOUOUC)




KOPAAAIOTENEIZ Y(DAAOI

2YNOHKEZ A TON 2XHMATIZMO YOAANQN - KOPAAAIA

OEPMOKPAZIA

- Yuxpd vepd = TIEPLOPLOTLKOC TIALPAYOVTAC avVATITUENG (O<
20° C)

- MoAU Bepud vepA = TIEPLOPLOTLKOC TTAPAYOVTOG OVATITUENC
(evvoiko eUpoc O yla ta teplocotepa €6N: 30>0< 35° C)

- Katamtovnon amno vPnAec Oepuokpaolec:

a) anofoAn {wofaveeAAwv = amoxpwpaTIopoC (Aeuka
KOpAAALQ)

B) ékkplon peyaAwv moowv BAEvvoG

* Coral bleaching




KOPAAAIOTENEIZ YDANOI - NATKOZMIA AIANOMH

90 J 180 90 0 KopaiAioyeveig Dpaiot |:]
KopaAAloyevi) @payuara

Mzon 1008epun Twv 20° C




KOPAAAIOTENEIZ YDDAAOI

ZYNOHKEZ A TON ZXHMATIZMO YOAAQN - KOPAAAIA

OEPMOKPAZIA...cuvEXeELQ

- MetaBoAéc Oeppokpaciac (€€w amo ta
duoLoAoyLKa oplol aVoXNC) = APVNTLKEC
ETIMTWOELC oTa KOPAAALQ 1) Kol Bavatoc

XoapnAég apnwtidec (€kBeon afabwv
VEPOAOKKWV UPaAwV o€ uPnAecg O)

Datvopeva pumavong (EYKoTooTAOELG
nopaywyng NAEKTPLKNG EVEPYELAC)

@owvopevo El Ninio = petaPfolAn emidpavelakwy
PEVUATWY = peTadopa BepwV vEpWYV o€
SLAPOPEC MEPLOXEC = ATIOXPWMATIOMOC &
Bavatoc kopaAAlwv (Kevtpikny AHEPLKR, TIEPLOXEC
Elpnvikov)




KOPAAANIOTENEIZ YDANOI
2YNOHKEZ INA TON 2XHMATIZMO YOAANAQN - KOPAAAIA
=  OEPMOKPAZIA...cuvEXELDL

- MetaBolAéc Osppokpaciac & KopaAAia:

E¢aipeon amo tov kavova = UdaAoL otov MNepoiko
KOATIO = avoxn eVpouc Oegpuokpaocioc oo 16-40° C




KOPAAAIOTENEIZ YDANOI
2YNOHKEZ A TON ZXHMATIZMO YOAAQN - KOPAAANIA
= IZHMA

- MoAU Asmttokokko Wnpa = smiPBAaBEc yia kopaAAa:

1. OoAegpotnta vepoU = TpOLANUA Yot {woovOEAAEC

2.  Emwkadnon mavw otou¢ moAvnodec = Bavatoc Aoyw
aoduéiag

- Avtibpaon kopaAAlwv: Xpnotlpormoinon BAEvvag yLa
amopakpuvon WAUOTOC oo T0 oTopa




KOPAAAIOTENEIZ Y(DAAOI
2YNOHKEZ lNA TON 2XHMATIZMO YOANQN - KOPAAAIA
= IZHMA

- Avtibpaon KopaAALWV O€ TTEPLOXEC HE LeyAAo puBOuO
eVao0eonc AeMTOKOKKOU LW{NMATOC = AVETMAPKAC =
KopAAALa Sev avamtuoocovTal O€:

EKBOALKEC TIEPLOXEC

2. Meploxec pe €vtovn avBpwrnoyevn dpaoctnprotnta (e€opuén
LETAAAEU LATWY, OTTOCTPOYYLOTLKA £pYA, KATT)




KOPAAAIOTENEIZ YDDAAOI

2YNOHKEZ lNA TON 2XHMATIZMO YOANQN - KOPAAAIA

PYMNANZzH

- Avtibpaon KkopaAAlwv O€:

ULLKPEC CUYKEVTPWOELG XNULKWV ouoLwV (TT.X.
EVTOUOKTOVA, Blopnyavika amoBAnTa) = avemapknc =
Bavatoc

AUENUEVEC OCUYKEVTPWOELC BpemTIKWV (patvopeva
geVTPOPLOHOU) = AVERMOAPKNG

o) avénon BoAepotntog — poPAnUa ot {wosavOEAAEC
Kol

B) avénon pakpoPuKWV — KATAANYPn Ywpou armo
KOpAAALLL




H O=INIXH TQON QKEANQN

H kApatikry ahAayr) KAvel mo 6€Ivoug Toug WKEavoug
YEYOVOC TTou aneilei Ta anoBépata algiag

Kat ién mpokalei alhay£g oTn XNKIKY o0oTaoH TwWV
WKEQVWY Ta TEAEVTaIa 65 ekatoppLpla Xpovia,

olUUEWVA HE TPOCPATN HEAETN TwV Hvwpévwy EBvav h \\\ *
COP16

NQ3. NPOKAAEITAI H OZINIZH CMP6AMéXico2010
H amoppd@non tou Soéeidiov Tou avBpaka mpokalei XNk avTidpaoelg mou
MTTOPE( va KAVEl Toug wKeavoLg mmo 6€ivoud. Ot wkeavoi Tou MAaviTn oruepa
anoppo@oLv nepinou 11 810. Tévoug dioeidiov Touv avBpaka kabe xpodvo.

1 To 810&eidio Tou dvBpaka 7 Ta avénuéva enineda Tou H of0tnTa pewovel
IOV AnopPPOPOULV anod Tov avBpakikoy 0E£0C HEIWVOLY N CUYKEVTPWOT) TOU
a£Pa Ol WKEQVOI, EVWVETAL HE 1o PH TwV WKEQVVY, avBpakikou aAatog, evog xnpt-
T0 VEPS Kal €101 OXNUATICETal o ovirac 1o o 6o Kou oTolxeiov {wTikng onuaciag
10 avBpakikéd ofV. —_— Y1a TOUG KOPAAMOYEVEIG UPAAOUG

L0

@ioéeidio Tou avBpaka ) :
otV atpéopalpa Yll"V\ECC EOK;Topne(

Melwpéveg
EKTTOUTIEG

Xwpi¢ To avBpakikd
ahag, Ta kopdAa
Sev umopouv va «xTicouv» To
OKEAETOC TOUG TTOU Eival n
Baon Twv vpalwv Twv
KOPAAMWV.
H Sour) Tou updalou TENKa
SiaBpwvel pakpia.

f
;
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AlG)\UL!IéVO l i
Sio€ediov | |
Tou GvBpaka + Nepod = AvBpakikoé o€l




Ocean acidification

late 1800s
Beawaler pi reduced acidity
lower concentration
9 of atmospheric CO,
8 @
7 CO,
carbon dioxide
o Q§£> : : .' I (¢

/ “ca m cid

abundant healthy corals,
mollusks, and other
marine calcifiers

fewer, smaller
marnne calcifiers

2100 (projected)
increased acidity

higher concentration
of atmospheric CO,

CO
O carbon d?oxide
@ @
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Local pressures
Overfishing reduces populations of
" _,b grazing fish, so that fast-growing
M'—é‘—" seaweeds can smother corals.

1

Deforestation results in soil erosion
‘ into coastal waters, blocking light and
smothering corals.

Coastal development typically results

in soil and nutrient inputs to reef
@_ habitats and can also lead to physical

destruction of coral reefs.

Other types of pollution from land,

such as toxic chemicals and
<>=_\j pathogens (viruses and bacteria),

reduce coral health.

ki

Global pressures
Global climate change results in warmer
seawater that can stress corals, causing
them to eject their symbiotic
zooxanthellae (bleaching) and even die.

Ocean acidification associated with
climate change impairs corals’ ability to
build their calcium carbonate
“skeletons”, resulting in slower-growing
corals that break easily.

Rising sea level results in more coastal
erosion and stress to deeper-growing
corals.

Increased storm variability results in

... devastation of local reefs.




CLIMATE CHANGE = OCI

burning fossil

| am fuels for heat
il E and energy
~ ~

producing some

industrial products fertili
ertilizing crops 2 LA
raising livestock J ¥ deforestation
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Altered Ocean Currents

—

Sea Level Rise Changes in

Precipitation

Changes in AL : i
Storm Patterns .

é Warming Ocean

increased runoff

: . stronger, more of freshwater, change in connectivity
thermal stress sedimentation frequent storms f;:é":g;;i‘ & temperature regimes

pollutants

AETR

Impacts are immediate and long term, direct and indirect - A weakened coral is vulnerable.

The world’s ocean
is @ massive sink
that absorbs
carbon dioxide
(CO,). Although this
has slowed global
warming, it is also
changing ocean
chemistry.

Ocean Acidification

pH

reduction in pH
levels




Deforestation
/ sedimentation

Coastal development & Stormwater runoff
impervious surface sedimentation, toxins,

sedimentation nutrients, and
and toxicants pathogens

Oil and chemical spills
toxicants

Road construction
sedimentation

Some chemicals
from sunscreens

|
f
/
[
|
|
|
|
|
|
f

- toxicants it “
septic systems nutrients and
puc sy \ sedimentation
nutrients and |
pathogens

-----

causes disease and

POLLUTION
mortality

sedimentation
toxicants

pathogens
. e < changes dynamics and
increased nutrients ) ¢

feeding behaviors

; prevents coral growth
and reproduction

disrupts ecological
functions

As human population & development expands
in coastal areas, the landscape is altered,
increasing land-based sources of pollution &
THREATENING CORAL REEF HEALTH.




& THREATS TO CORALREEFS OVERFISHING

Coral reef fish are a significant food source for over a billion people worldwide. Many coastal and
island communities depend on coral reef fisheries for their economic, social, and cultural benefits.

BUT too much of a good thing can be bad for coral reefs.
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FISHING NURSERIES

Nearshore habitats serve as nurseries for
many fish. Catching young fish in nets
removes them before they can help replenish
the population.

MARINE DEBRIS
Traps set too close to reefs and J

marine debris, such as ghost traps, 8L
lost nets, monofilament, and lines,

il Bz
can damage coral reefs, which takea ~ "7'F
long time to recover.

Educate yourself on local

e fishing rules and regulations.
Illi S Your state fishery agency or
bait and tackle shop can help

you learn more.

INDISCRIMINATE FISHING

Use of non-selective gears, like nets
and traps, often removes more
herbivorous fishes. These fish eat
algae and help keep the ecosystem
in balance.

Make sustainable seafood J
choices. Learn more at )‘
www. FishWatch.gov.

Only take what you need.
Catch and release fish that
you don't plan to eat.

FISHING SPAWNING
AGGREGATIONS
Some species gather in
large numbers at
predictable times and
locations to mate.
Spawning aggregations
are particularly
vulnerable to
overfishing.

FISHING TOO

MANY BIG FISH

Large fish produce more
young that are likely to
survive to adulthood.
Their absence means fish
populations dwindle over
time.

Be a responsible aquarium
owner. Know where your fish
come from and DO NOT release
unwanted fish into the wild.
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KOPAAAIOTENEIZ Y(DAAOI

ZYNOHKEZ A TON ZXHMATIZMO YOAAQN - KOPAAAIA

PYNANZH - Napadswypa Eutpodlopou

- Nnoi Oahu (Xafan)

- Aekaetia 30 = apALOKATOLKNEVN TIEPLOXN =
MeyaAot Upaiot

- B’ I'IavKoouLoq TTOAEHOC KOl LETA =
TIUKVOKOLTOLKN usvn nepoxn = Owuaka Avpota =
KOATO TOU vnolou = ZUVONKEC UTIEPLLETPOU
Eutpodlopol = Oavatol KopaAAlwyv =
kataotpodn vpailwv

- Altopakpuvon Avpatwy — Ztaduog BioAoyikou
KaBapiopou = Bavatoc YA wpodukwv =
ermtavakapupn kopaAliwyv & avayevvnon vpaiwv

- Tupwvac Iwo = peptkn kataotpodn VHAAWY




’ I species
n=868 reef-building coral
® @ Source: Food and Agriculture Organizatie
statista

@statistaCharts  of the United Nations




THE GREAT BARRIER REEF WIPEQOUT

HOW MUCH : CAUSES
IS GONE? : 2 49,

: Tropical cyclones
5 O 7% i 21%

of the coral has

died in the past  : Crown of thorn - R di
27 years starﬁshoutbneaks e A AT




Reefs at Risk
Major Observed Threats to the World’s Coral Reefs

UNEP

Gategorius Major Threats to Reefs Destroyed Coral Reefs In%
® Tourism .
® Poison fishing el I
> Overexploitation Coastal development
® Sedimentation Inland pollution
® Coral harvesting Marine-based pollution |

Dynamite fishing ! ! : I
e Pollution | Mediumthreat 0 10 20 30 40

) High threat % of reefs under threat

Source: Bryant et al., Reefs at Risk, a Map-Based indicator of Threats to the World's Coral Reefs, World Resources Institute (WRI), Washington DC, 1998.



