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Excess Nutrients

Phytoplankton and algal blooms are caused by excess nutrients in the water . These are seen
primarily along coastlines, with the extra nutrients coming from runoff from fertilized agricultural
areas, erosion of riverbanks, land clearing, and sewage effluent .

In the Spratly and Paracel Islands, there are no runoffs from fertilized agriculture, erosion of
riverbanks, or land clearing. There is, however,  sewage effluent .

Areas of increased nutrients from sewage effluent are seen on satellite images as areas of
increased Chlorophyll -a.

Sewage effluent sources in the Spratly Islands include ship wastewater and human habitation
without sufficient sewage treatment. When the ships dondét move, the |

Image source: unknown ship from  Marine Executive
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https://www.maritime-executive.com/corporate/aco-marine-ship-wastewater-discharge-performance-needs-enforcement

Vsimularity
Sewage Leads To Excess Chlorophyll -a

Excess nutrients in the water increase the Chlorophyll -
a concentration. Chlorophyll  -ais produced by plants
of all sizes.

Chlorophyll -a Concentration can indicate harmful
algae activity and is a generally accepted measure
of water quality. It can be observed and measured in
multi -spectral satellite images.

In water, Chlorophyll -a concentration is a measure of Coral slowly being overgrown by

fleshy algae.
phytoplankton . Excess phytoplankton that cannot be Crodit. Joomitr Smith

consumed by the reef inhabitants dies off and sinks to
the sea floor, where it is consumed by bacteria. These
bacteria consume oxygen that would normally be

available to thedebdizenb 6. cr e a

On reefs, Chlorophyll -a concentration is a measure of
theamountof pl ant material, such
on the reef. Excess nutrients can speed the growth of i
ofl esh algaed that can overtake C
y d A degraded reef dominated by

deStroy the reef habitat. fleshy algae in the Line Islands.
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Orientation: Union Banks June 17, 2021

Collins
Reef

ég | @« | ansdowne Reef

: Total Ships In
. Union Banks On
+<—— Johnson South Reef June 17: 236

© Copyright 2021 Simularity. All Rights Reserved Imagery credit: European Space Agency 0 produced from ESA
remote sensing data




Vsimularity

Anchored Ships Creating
Chlorophyll -a Blooms In Union
Banks

© Copyright 2021 Simularity. All Rights Reserved vS| mu | d r|Ty



Vsimularity
Detail Of Johnson South Reef June 17, 2021

Chlorophyll -a Concentration
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Union Banks June 17, 2021, Johnson South

Chlorophyll -a Concentration
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Union Banks June 17, 2021, Tetley Reef

Chlorophyll -a Concentration
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Union Banks Reef Damage By
Plants and Algae
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Johnson South Reef: Chlorophyll -a Concentration

Notice:

A loss of dark areas
(where there used
to be lack of
chlorophyll)

A increasing overall
light areas
(indicating
increased
chlorophyll)

A loss of
differentiation as
plants overtake
distinctive reef
features

These indicate
overgrowth of algae
in the last 5 years.

May 14, 2016 June 17, 2021
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Hughes Reef: Chlorophyll -a Concentration

Notice:

A loss of dark areas (where there used to be lack of chlorophyll)
A increasing overall light areas (indicating increased chlorophyll)
A loss of differentiation as plants overtake distinctive reef features

These indicate overgrowth of algae  in the last 5 years.

May 14, 2016 June 17, 2021
Imagery credit: European Space Agency d produced from ESA vS[ m U | O rl'l‘y | 11
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Lansdowne Reef: Chlorophyll -a Concentration

Notice:

A loss of dark areas (where there used to be lack of chlorophyll)
A increasing overall light areas (indicating increased chlorophyll)
A loss of differentiation as plants overtake distinctive reef features

These indicate overgrowth of algae  in the last 5 years.

June 17, 2021

May 14, 2016
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Ross Reef: Chlorophyll -a Concentration

Notice:

A loss of dark areas (where there used to be lack of chlorophyll)
A increasing overall light areas (indicating increased chlorophyll)
A loss of differentiation. as plants overtake distinctive reef features

These indicate overgrowth of algae  in the last 5 years.

May 14, 2016 June 17, 2021
Imagery credit: European Space Agency 0 produced from ESA vS| m U | O rl'l'y

remote sensing data
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Collins Reef: Chlorophyll -a Concentration

Notice:

A loss of dark areas (where there used to be lack of chlorophyll)
A increasing overall light areas (indicating increased chlorophyll)
A loss of differentiation. as plants overtake distinctive reef features

These indicate overgrowth of algae  in the last 5 years.

May 14, 2016 June 17, 2021
Imagery credit: European Space Agency 0 produced from ESA v S| m U | O r|'|'y
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It Gets Worse: Cascades of Reef Damage

Healthy coral reef ecosystems have a delicate balance between the organisms and plants
that inhabit the reef.  Even small increases in nutrients can tip this balance towards algae. But

thatds not all é
Overfishing the waters near coral reefs removes the primary algae -eaters from the
environment, allowing populations of fleshy algae to explode. Fishers' use of rocks as anchors

lowers coral cover, giving further competitive advantage to the algae.

Fleshy algae on reefs release copious amounts of nutrients, which microbes eat. These
microbes then endanger corals by depleting oxygen from the environment or by introducing
diseases. As the corals die off, the algae have even more space to take over, leading to

further coral mortality .

Tipping the balance towards algae results in increased acidification  of the water, increasing
coral erosion. This is in addition to the increased ocean acidification caused by climate
change.
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https://www.bbc.com/news/science-environment-28113331
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And It Gets Even Worse: Desperation Does
More Damage

With the increased level of effort needed to catch rapidly declining
amounts of fish, subsistence fishers are getting desperate. Even
though dynamite fishing is outlawed, it is an expedient way to feed
onebs family when there are no
tremendous damage to reefs, that can take generations to recover
from, and hastens the fish stock decline.

ot her

Image credit: Dynamite Fishermen Arrested in _ Carles,

lloilo & file photo & www.philippineslifestyle.com
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https://philippineslifestyle.com/banged-up-dynamite-fishermen-arrested-in-carles-iloilo/
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Why Does The Health Of The Spratly Reefs Matter?

A Coral reef fishes supply a major source of protein for about 85% of coastal
inhabitants.

A Thelarvae for the fish that inhabit the South China Sea come largely from its
coral reefs. The larvae from the Spratly reefs get distributed around the South
China Sea by the winter and summer monsoons.

A Many of the inhabitants of the reefs are food for the fish that make up the food
supply for the nations that border the South China Sea and support commercial
fisheries.

A The Spratly reefs function as a source of food for migratory fish, including tuna,
that travel through the South China Sea on their way to the Indian Ocean.

A The size of the fish stock in the South China Sea is directly linked to the health of
its reefs.
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https://news.mongabay.com/2017/12/experts-to-china-cooperate-or-south-china-sea-fisheries-may-collapse/
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The Health Of The Spratly Reefs Impacts
All Bordering Nations

These reefs (in blue) in the
South China Sea are the
onurseriesoo tha
the larva that become

the adult fish stock that

make up the fisheries in
Vietnam, The Philippines,
Malaysia, Brunei, and

Indonesia.

OThis emphasi ze
value of international
partnerships in coral reef
management given how

these areas share similar
regional roles in supplying

| arvae to the

Image Credit: Larval connectivity patterns of the North Indo -West Pacific coral reefs , Patrick R. Pata, Aletta T. Yfiiguez
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