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DOLPR Jm:s ARE IN IGENT CHARISMATIC
VERTEE BRATES WHO DON’T NEED
HU LICITY LIKE CORALS DO!
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=N"DO ~PH|1N EXCRETES AS MUCH WASTES
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A DOLPHINARIUM WITH 10-15 DOLPHINS
CREATES AS MUCH SEWAGE AS 20-75
PEOPLE
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EUTROPHIGATION

~ S¥most sensitve
D¢ r):;y:jf emsatheyzaresNOIgresilient!
seTRINEC ecosystems are the MOST

ln-ﬁu*)la f all to high nutrients,
wdmu ' pollutlon and temperature

2 FNYE sare kllled at levels of pollution so low
=that no other ecosystem would be affected

;Trotectmg coral reef water quality is the
— strongest test of sustainable development

* Major source of fisheries, tourism, shore
protection, biodiversity for >100 countries
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ehribbec n is the most vulnerable area

Bffthe W orld to coastal eutrophication
eca‘use ‘of low tides and currents.

":‘I'herefore it needs the strongest water

" quality standards and nutrient
recycling on land to preserve its
tourism and fisheries
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NIETouUnd the world tourists are swimming in
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= jp ad to SWIm through a lot of it for this talk!
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;Coral r'eefs are the most nutrient sensitive
ecosystem, they are smothered by harmful
algae blooms at nutrient levels so low that no
other ecosystem would be affected



= Uu:'.—'

JANVAIGASEUTROPHICATION
"\::J_ Dl-'\ = ﬂ- . 5

Ter J)fJ’JJ slobal.Coral Reef Al ance-===

| N18°54" —

| f\é

|

|
|
| |
| )! | ql' N18°42'

F}}Jil\(}
|

— f;
( [ 1 |, 1 ‘
ﬁ_h ij e & S I
| |

P A

il

!
(EREL
|

8

~ 8°300-78°18 Vi 77°545 _17§30.N.1.3e05.\~_17206 :
S o oo 1

(2 | | R R 2| 2 T
& { Y
B 2 - N_17o 3  | /o
=N O |

-
&

:
N17°42'

b

nnnnn 0) LII\ I\ II I-,| \
a-S10;-I\N

Image Lands t

, 51 km ] Google earth
| | ' | N17°18' S |
o)

Imagerx Date: ;4/9/2013 18°06'34.49" N 77°17'51.03"W elev 320m eye alt 219.62 km




EUT'RGPHI

N27° 30'M)|—— !l
|

£y

|

\l |

, I :
= ‘ |F [
" -pic—ef-Eam'er
l‘l. "30l I
im
> |
-
' L‘V. Wi
'Jamﬁ@é"@ B ¢ 7
°30 W 7/-°3U'—"_"N17°3W 7as30 e
e A £
N12°30'Tfimmm o : ;
P t 2l
| 95 ; ;. " L _,_,_,..——'-""."M-”
e ik, F o,
- 24 2 ¢ A & b 20 i’_J
7 x ‘v. ' & ; N 2|
: g ‘ i
Dr(2 SI0, NOAA, UsS. Navy, NGA, GEBCO | % ¥

~ Image Landsat
=

£ |

. Cooqle earth
N-7°30' 5 ,{

Imagery Date: 4/9/2013 17°21'31.37" N 73°57'36.07" W elev -2685m eyealt 253213 km ()










BOCAtIONS SNO n"bﬂ!"h‘aps—ar teto’
gEHyadives (Upitonundreds)

e —-r-_’ "ﬂ’r—
J wlrrror)mce]ﬂr)r) =i ASSIVENG )‘*]Jﬂﬂ rowthiofs
eyl Jls e»due O excessive nutrients

- Ovar-iandllk ed algae smother and kill coral
EEISEan i;other marine ecosystems
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J_*igg' the ;oxygen out of water after they rot,
=cau mg ‘dead zones, like Kingston Harbour
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‘fNutrlents only one factor of land-sea
stresses, others include soil erosion, solid
wastes, toxic & mutagenic chemicals, and
climatically active gases, also need action!




FIGURE 3
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Nitrate concentrations along the north coast of Jamaica as a function of
salinity. Nitrate is enriched in fresh water sources by around a hundred times
over sea water values. Almost every measurement exceeds the critical level.

FIGURE 4
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NEEDIONLY TINY
SADDITION OF

O TOTAL PHOSPHATE

PHOSPHORUS
TO TRIGGER e e

SALINITY
Total soluble reactive phosphate concentrations, including both
orthophosphate and organophosphate, along the north coast of Jamaica as a
function of salinity. Phosphate is only very weakly enriched in fresh water
sources over marine values due to strong adsorption by limestone and soils. As
a result direct sewage releases of phosphate to the coastal zone probably

B I O 0 M S dominate over groundwater sources.

TOTAL PHOSPHATE (MICROMOLES)

Coral Reefs, Sewage, and Quality Standards 111
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murmsmjg ver outfalls, drains, rivers,
ris) JS)iC ou undwater flows to sea

© Sl Wi h algae sharply zoned in
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ECOTIC “ntrlc rings around sources

—;"__ pTeads outward from sources and
- merged until original sources no longer

visible
* Same patterns world-wide
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over »by nutrient inputs

ﬂaused destructlon of reef
-fflsherles habitat, beach erosion

* Can only be reversed by ending
human nutrient inputs from land
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NSNS EWAGE FERTICIZER EFFLUENT
T?EATEJ C TERTIARY LEVEL WITH
FULLE)] CLOGICAL RECYCLING OF
NU_I' IENTS ON LAND
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% “ Y’WASTE MONEY IMPORTING
'FERTILIZER WHILE WE ARE KILLING
THE SEA BY OVER-FERTILIZING IT?
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*Same limiting values found in

— Australia, Belize, Florida, Jamaica,
Barbados reefs by Bell, Lapointe,
Littler, Macfarlane, Goreau, & Hunte
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~ DISSOLVED ORGANIC
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[LEPhlyAvaytotgetrid'of seaweeds is to
SIalVesthe ;_of nutrients

> Thgy' T 'pale and die back in weeks

EResu is __re permanent as long as nutrients
Vemaln 1 controlled

:"bragon Bay, Jamaica, is the only place in
the world where this has been done long-
term

* Hawaii tried and failed
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abragonmsayaiad a s%w sewage -
rra—arfrmr}?'e ant, put effluent in_baysWieresit
yasnead b beach;, turne west S|de of
SEVAELAVith J‘/'"‘*J/ algache S—

sEnnuny detel gen dumped in river, . turned

ESigside of bay green with weedy algae
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SOLEEE 0) *Put Jaundry effluent in sewage
,)L}.r; ine tead of dumping effluent on reef,
s -to-water gardens and ornamental plants

;’RESULT within weeks algae turned pale
and died, gone entirely in two months, coral
reef recovered
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APEEEStalimanager in'the world has a clue
JIOW m,}\,ﬂ utrlents enter their coastal zone,

SELAlSE T ey don’t have continuous real
ijfrla,i?f |ent mapplng capablllty
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j"’:l:lse of these methods will revolutionize

“coastal management, take it out of the dark
ages, and place it on a scientific basis



mw MAP MARINE'POLLUTIONAS WEIL:

A Al PO JION WE CAN IDENTIFY SOURC AS
PIIRINIdONMIOVEMENT,IBEFINE POL ‘O REDUCE
SOIRGESEAND VERIFY T.E\UCCES_S OF SUCH POLICIES
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JURKS & CA

> BVATY ‘)3291’133 3 p:)’c“z:\c e 39?*@?‘)”6 anym
SEWage 't eatment ‘plant and recycles all
QeI WEK te water on their property as
fo} for ornamental plants.

?’.E,Z;e ose “national coral reef ecosystem-

,.,spemflc nutrient standards for nitrogen
-and phosphorus

* Only country in the world to take these
steps
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8 SQWJJQ ollection system and treatment
slantstin | Iace before hotels were built

BDESIC ed for twice the imaginable amount
J? evelopment for 200,000 people

low. nibre than 1,000,000 live there
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_° 20 % of sewage partially treated, rest mostly
not at all

* Underwater Museum algae-smothered
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