THE SACRED OCEAN
HOW LONG HAVE WE GOT?

(26 pages and 42 slides)

An illustrated public lecture prepared by Robert Anderson PhD following the departure of a protest vessel from the
Port of Tauranga, New Zealand, heading for the Southern Ocean where Japanese whaling ships were operating.
Bob died before he was able to finalize and present it to the very public who had asked him to tell them about the
state of Earth’s oceans.

N.B. Some facts may have changed since the preparation period in 2008.

Why are there concerns about the state of Earth’s oceans?

Here is just one update — on dead zones.! Dead zones have been increasing since the 1970s2 and estimates of
how many there are varies, with up to 400 worldwide suggested.

Dead zones are areas where the water at the sea floor has very low or zero concentrations of dissolved oxygen. It
is anoxic. The reason is the organic matter produced by phytoplankton at the surface. That organic matter sinks and
bacteria at the bottom break it down in a process called bacterial respiration.

Phytoplankton use carbon dioxide (CO.) and produce oxygen, while the bottom dwelling bacteria use oxygen and
give off CO2 during respiration. The oxygen used by the bacteria is the oxygen dissolved in the water, the very
oxygen that bottom-dwelling, oxygen-respiring animals require.

Back on the surface, the excess of nitrogen from fertilizers and sewage - what experts call a nitrogen cascade? -
generally flows untreated into the oceans and can trigger a proliferation of plankton; effects magnified by heavy rains
that carry, for example, dead animals and flooded animal-waste water. Increased phytoplankton productivity at the
surface means more organic matter produced to sink to the bottom to be respired by bacteria, and the release of
more COx.

Any restriction in the flow of water with normal dissolved oxygen concentrations - oxic water - means oxygen levels
are depleted even faster.! A restriction concentrates nutrients, such as into and out of the Baltic Sea. The largest
known "dead zone" is the Black Sea below 150 metres due to the water flow between the Black Sea and the
Mediterranean Sea being restricted through the Bosporus.!

A review of ocean data records concluded that “low-oxygen events” affecting the American Pacific Northwest coast
since 2002 had not occurred in the previous five decades.?

Dead zones have been found near the mouths of major river systems, e.g. the Mississippi River delta and the
mouth of the Pearl River in China, and others off the coasts of South America, Japan, southeast Australia and New
Zealand.

Aquatic ecologist, Donald Scavia, of the University of Michigan, and his team, predict the 2009 Gulf of Mexico "dead
zone" will continue a decades-long trend and increase in size, becoming be one of the largest on record; about the
size of New Jersey.4

Professor Gary Shaffer of the Niels Bohr Institute, University of Copenhagen, is the leader of the research team at
the Danish Centre for Earth System Science (DCESS). He explains that controlling fertilizer usage, for example,
could improve coastal dead zones, but expanded low-oxygen areas caused by global warming could remain for
thousands of years, adversely affecting fisheries and ocean ecosystems far into the future. “Such expansion would
lead to increased frequency and severity of fish and shellfish mortality events."s

(See also ‘Climate Change’ on this website.)

References 1.http://daac.gsfc.nasa.gov/oceancolor/addition@fsm-focus/ocean-color/dead zones.sh2ml
www.msnbc.msn.com/id/4624353.; www.sciencedaily.com/releases/2008/02/080214 14 457 4
http://www.sciencedaily.com/releases/2009/06/090@#856.htm5. www.sciencedaily.com/releases/2009/01/09012518.htm.
See alsdttp://seawifs.gsfc.nasa.gov/SEAWIFS. .hthitp://state-of-coast.noaa.gov/bulletins/htmi/hy@/n@tional. html
www.nationalgeographic.com/blacksea
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Friends, | do not need to extol the beauties @fidi\near the ocean in a place like Tauranga. Welhr
used to seeing it. We swim in it, we sail on itd@enerally enjoy all the bounties it has to offer New
Zealand, we are blessed with some of the world'ssi beaches and an ocean that is, generally sigeaki
relatively clean. Unfortunately, overall Earth'seans are approaching a crisis point.

Putting aside the killing of whales and dolphingmefishing, and using the ocean as a dustbin,ulgvo
like to show you some of the lesser-known but ggéng facts.

Let us start by looking below the surface of thastwvorld that surrounds us.



Slide 1
Under Our Oceans

The Brothers seamount off northeast of the New Zealand
mainland, showing the volcanic features of nested summit
calderas.

Six of the southern Kermadec seamounts
are about 2,500 metres in height, roughly
the same height as Mt Taranaki.

New Zealand seamounts are regarded
as the highest productive area of the
southwest Pacific, and a centre of
global ecosystem production.

What you see the arrow pointing to in the bottootye is a fumarole.

Fumaroles are immensely rich in iron, manganeseo#imet nutrients. Discharged from hydrothermal

vents, they are carried by seafloor currents teigeonutrients for the microscopic organisms onchihi
ocean food chains and fisheries are based.



What other organisms do ocean food chains andriesheely on?

The smallest and most important of sea creatueeplankton. These tiny dwellers form the very bafse
the ocean food chain. They are immensely impart&igh, whales, dolphins, crabs, seabirds, ard jus
about everything else that lives in or around agams owes their existence to phytoplankton.

Slide 2

The Ocean 'Soup'

Phytoplankton are microscopic
plants that live in the oceans. There
are many species of phytoplankton,
each having a characteristic shape.

Phytoplankton grow abundantly in
Earth’s oceans and are the
foundation of the marine food chain.

Since phytoplankton depend upon certain
conditions for growth, they are an excellent
indicator of change in their environment.

For this reason, and because they also exert a global-scale influence on
climate, phytoplankton are of primary interest to oceanographers and
scientists worldwide. 2

The name plankton comes from the Greek wabamktos meaning wanderers. There are two types of
plankton - phytoplankton, and zooplankton. Theseraany species of each of these having a
characteristic shape.

Collectively, phytoplankton have grown abundant\Eiarth’s oceans and are, | repeat, the foundafion
the marine food chain. Like tiny gems, they mujtiip the cold waters of our seas.

This next slide gives some idea of the amazing tyaghat nature creates among these tiny creatures.



Slide 3 - Plankton

These single-celled organisms far outhnumber the &l the other marine organisms in the oceans.

While phytoplankton are largely invisible to theked eye, their total effects can be seen from space
The literally uncountable trillions of phytoplankianake up the oceans’ ‘soup.’

Phytoplankton convert huge quantities of carboxid® (CQ) into living matter; they take in GQnd
give out oxygen just as any forest of trees, bua emuch larger scale. In that process, they p@duc
major percentage of Earth’s oxygen.

These life processes help regulate Earth's ovdnadate and habitability. Thus phytoplankton are
wonderful indicators of climate change. They arpes sensitive to environmental conditions and texer
global-scale influence on climate.

We are often told that the Polar bear is the ‘cgrafrglobal warming. It is not. Phytoplanktorear

For this reason, phytoplankton are of enormousestd¢o oceanographers and Earth scientists artend
world.

One problem that phytoplankton now face is acidifn. Dr Ken Caldeira, an oceanographer at
Stanford University who briefs lawmakers on climelb@nge, said the ocean is more acid than it has be
for “many millions of years.” Phytoplankton do Hibe living in acid waters.

It is useful here to look at the vital role thesgy ttreatures play.

! Check out the work of Professor Keith Hunter, pice chancellor of sciences at the University ci@dt, who has been
researching the effects on the ocean and marmefiincreased levels of Gih the atmosphere, taking samples from beyond
the continental shelf lying off the Otago cogtst/www.odt.co.nz/lifestyle/magazine/269957/oceans-concern.
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Slide 4 -Plankton cycles
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Every drop of water
in the top 100m of
the ocean contains
thousands of
free-floating,
microscopic
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The colour of an ocean changes from blue to gregheaabundance of phytoplankton in the water
increases. Scientists use this phenomenon - reddryl satellites - to determine the total quardfty
phytoplankton in Earth’s oceans. Until now, theyé been unable to determine total phytoplankton
growth rates so this development represents a mafoevement in understanding the processes dflife
our seas.

What we know is that, as the ocean warms, it atsmimes more acidic and, with that increased acidity
the phytoplankton will diminish. Even if you dotrizelieve CQ causes climate change, it certainly
acidifies the oceans.

To give you some idea of the importance of thesgascopic creatures - phytoplankton - just loothat
vast food chain they support.



Slide 5 - Ocean food chain
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he Ocean food-web. Small crustaceans called krill support nearly all life in the ocean. Krill are eaten by 16 species of baleen
hales, 20 species of squid, over 100 species of fish, 35 species of bird, and 7 species of seals. Krill feed on algae, protozoa, other
small crustaceans and larvae,

Many scientists believe that a breakdown in any glthis chain could spell disaster for the ocaara
whole.

Now | want to show you the results of a recent repoming from scientists in the British Royal Seigi



Slide — 6

A report by scientists from the Royal Society, says the
growing acidity will do serious to harm to coral reefs
and other marine life by the end of this century.

Unlike forecasts of global warming, which are based on complex

models, the chemistry of carbon dioxide and seawater is simple.

As Dr. John Raven said. "It's indisputable, I don’t think anyone
can get around that. It's really rock-solid high school chemistry.”

The oceans are already 30% more acidic than they were at the
beginning of the Industrial Revolution, as they absorb 22 tons of
carbon dioxide a day. By the end of the century, they could be 150%
more acidic. The gas undergoes chemical reactions that produce
carbonic acid, which is corrosive to shells and marine life.

Hzo + COZ - HzCOs

Depending on the rate of fossil fuel burning, the pH of ocean water
near the surface is expected to drop to 7.9 by 2100, lower than any
time in the last 420,000 years, [Royal Society Report] 7

N.B. Water is neutral - or pH 7 - while seawateabout pH 8.3.
That is pretty serious stuff.
The question arises, would phytoplankton survivierfot, how would this affect other marine creas#te

The global importance of phytoplanktoannot be overstated. Phytoplankton represent a category of life
on Earth with some of the most profound potentifdats.

An understanding of net phytoplankton productialtipws scientists to address vital issues concgrnin
our ecological sustainability. These include ollexater quality, distribution of and overall hdalbf
fisheries, global climate changes, and much more.

Phytoplankton do not like acid conditions and alsetheir numbers are decreasing. If we look at the
North Pacific for the Summers of 1997 through t0@0w~e can see huge areas of phytoplankton loss.



Slide 7

This Satellite image shows summer phytoplankton concentrations from 1997 to 2000.

This data establishes a solid baseline for scientists monitoring the impact on
phytoplankton-ef climate change.
2 ! - 1

North Pacific - Summer 1997-2000 © »

ﬁ&
w*# ﬂ'} LNi

» o e
.ﬂ L%

Virtually no phytoplankton s

Reds show high coneentrations of phytoplankton, yellow represents medium
concentrations, green is next and blue is low.

Satellite imaging improves accuracy of estimatasalso indicates more clearly the loss of
phytoplankton. Some areas, such as the Galapsaigosl$ (below), are still rich in phytoplankton
growth.

Slide 8

The gr'adually flour'lshlng bloorn of phyfoplankfon around the Galapagos
Islands as the surface waters cool, allowing the deeper, more nutrient-rich
waters to upwell. o

But these are small areas.

One problem of decreasing phytoplankton growthhatws called “the Net Primary Productivity” or NPP
of the ocean. This has declined by 6% over thetas decades. A major effect of this is a deceens
oxygen production. These next two slides illustthis very vividly.
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Slides 9 and 10

Net Primary Productivity (grams Carbon per m2 per year)
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This research shows ocean primary productivity is declining as a result of climate
changes such as increased temperatures and decreased iron deposition info parts
of the oceans. This has major implications for the global carbon/oxygen cycle.

Net Primary Productivity (grams Carbon per mZ per year)
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The oceans' net primary productivity (NPP) as declined more than 6 percent
globally over the last two decades, possibly as aresult of climatic changes. NPP is
the rate at which cells take in CO, during photosynthesis from sunlight, using the

carbon for growth.

Gross methods of fishing, such as bottom trawlimg) lang lines, are yet another way in which we are
destroying the oceans ecosystem. The commershah{j industry knows about the rich pickings that
exist in deep waters and it has extended unsusbtaifiahing practices into previously unexploitezed
waters and seamounts using the technique of bdtemiling. This involves dragging huge, heavy nets
along the sea floor. Large metal plates and rublberels attached to these nets move along thembotto
and crush everything in their path.

All evidence indicates that deep-water life formes aery slow to recover from such damage, taking
decades to hundreds of years.
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Slide 11
Before And After Bottom Trawling

From this beautiful
and delicate array
of life forms

to this, a lifeless
dessert... .

The United Nations Food and Agriculture Organisa(ieAO) maintains that three-quarters of globdi fis
stocks are now over-exploited or seriously depleted

The global fishing fleet is also two and a halfeéstarger than our oceans can sustain.

In 1992, the Newfoundland cod fisheries collapsedi 40,000 people lost their jobs. In the following
fifteen years, the cod did not return.

Much the same can be said of the Dogger Bank ilNtréh Sea. What was once upon a time an
enormous resource is now virtually dry.

A friend of mine was at the Festival of the Herrf@geen in Wick, Scotland, a few short years agohend
talked to an old fisherman who said they “haveadrsa herring for 20 years.”

Fortunately, the Alaskan fishing fleet has introgldistrict fish quotas and, so far, maintained the
sustainability of that area.

When hundreds of tons of fish are scooped up iretleemous nets used by commercial fishing vessels,

many fish are simply crushed. Valuable marine atsmare simply discarded — labelled the “bycatch.”
The next slide illustrates perfectly what | mean...
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Slide 12 A Murderous Waste

17 October 2004, North Atlantic Ocean Internatibnal. This spectacular squid is
discarded bycatch on a Spanish bottom trawler. © Greenpeace / Kate Davison

This was once a giant squid. Secretly photograjplyadate Davison for Greenpeace, the spectacular
animal and others such as this are simply throvek b#o the sea. Many creatures from the deeper
oceans have not even been classified yet. Muchaime happens to dolphins caught in the lethal long
nets.

As well as squid, dolphins, whales, etc. the fighrsnene is a disaster waiting to happen.

Slide 13
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The response of marine resources to gbal wart
difficult to predict but we must protect this resour:

Let me show you an even clearer picture of thecesfef this industry to date.
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Slide 14 GLOBAL LOSS OF SEAFOOD SPECIES

% of species collapsed
S

Global fisheries data
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Extrapolated long-term trend
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If we continue to rape the oceans as we are aéprgswill be the end of fish as a sustainabledfo
source.

Slide 15
Another strange change occurring in the oceandi& 8 known as the surface temperature anomaly.

» . » [ A [ ' @ [ ]

Having modern satellite imaging now enables scésto monitor more closely the great ocean cusrent
and conveyor systems.
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Slide 16 - Speed of the Gulf Stream, North Atlantic

Gulf Stream

Small ocean
eddy currents

Gulf Stream velocities for 22 June 2007. Realtime data from the satellites
Envisat, Jason-1, Poseidon, and GFO. s

Tiny changes in lesser ocean currents often afifiectarger ones such as the massive Gulf Stream.
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Slide 17

The Great Ocean Conveyer belt

Disruption of these global
ocean circulation systems
would have catastrophic

Heat release to effects. iz

atmosphere

Warm surface
currents

Cold dense
deep currents

The North Atlantic Gulf Stream is what moderatesdpe’s climate. If it were to stop, it would pluang
that continent into a Siberian winter.

These enormous ocean currents control the tempesatfilandmasses and it is critical that theipggy
does not alter appreciably. Unfortunately, it se¢hey are gradually changing over time.

The entire global ocean circulation system - oftelled the Ocean Conveyor - transports heat through
our planet. Earth’s oceans are not static ponatshadies of water in constant motion. Any chatgge
that motion radically affects our world.

The Conveyor is slow moving - at most, 10cm pepsdc but its vast extent is equivalent to one
hundred times that of the River Amazon.

On average, 30 million cubic metres of water etiterConveyor every second. This surface water is
warmed at the equator, and then moves to highutkeg where it releases its heat into the atmosph#ese
a result of releasing its heat, it cools, becomassdr, and sinks into the deep ocean.

Deep water slowly travels through the oceanic alasntually mixing at the surface in distant pafts
the world. This process takes hundreds of years.

So what changes are scientists seeing in theseaneants and oceans? Let us look at the changbas
salinity.

15



Slide 18 The northern waters are getting fresher while the southern waters (near the

equator) are increasing in salinity. This indicates a change in the climate with
more precipitation and ice melt in the north and much stronger evaporation in
the south. In other words

8 "Global warming."
I8 60°'N

s

8\ Greenland

Scientists are
concerned that the
" point at which the
' current Conveyor
does begin to slow
may be nearer than
20°'N we think. 1

Map of salinity in Atlantic Ocean, 2002. Red = more saline. Blue =
fresher. Courtesy Drs Ruth and Bill Curry, Woaods Hole
Oceanographic Institute.

The salinity of the North Atlantic is considered imany oceanographers as another vital clue to tdima
change.

Slde 19 Should we be concerned about this?

Yes, because this may herald the start of the
giant ocean conveyer belt slowing down.

- The Gulf Stream is flowing at a quarter of the strength of five
years ago. This will bring much colder Ternper'afur'es to Eur'ope
and the eastern US within a few years.” cambridge univ f

» The reason for the decline is that gigantic chimneys of cold water
(5 billion gals/sec) that were sinking from the surface to the sea
bed off Greenland have disappeared. These chimneys are the key

engine of world climate as we know it today.

- "The prediction that a big chill will follow this water is based on
experience. Sediments, ice cores, and other natural records of
climates in the past show that Europe plunged into frigid cold spells
whenever large amounts of fresh water were dumped into
the North Atlantic." wetcoriogist or s Bastars

As ocean temperatures increase, all kinds of atlstructive changes begin to take place.

It is not only Polar bears that are threatened.

16



Slide 20
| Over the last three decades, 40% of sea ice

in the Antarctic has melted.
And the result is....

Emperor Penguins

Gentoo penguin

all of these beautiful birds are now in grave danger.

As the sea ice melts, these birds have no plasedb In particular danger of extinction is thegenor
penguin. Their numbers have plummeted with theedese in sea ice.

The effects on coral reefs are also overwhelmidigistructive...

Slide 21
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High water temperatures have caused
coral bleaching and subsequent death or
adverse change to sixteen percent of
world reefs and up to 46 percent in the
Indian Ocean.

Global warming and acidification damaging the
phytoplankton at the basis of the oceans’ enormous food
web puts the entire biosphere in jeopardy. 22

Coral reefs are one of the most productive ecosystelust as acid rain virtually destroyed the Blac
Forest in Europe, a similar destruction can takegin the oceans. As the ocean absorbs more ared m
CQO,, its acidity level rises and destroys coral. Pphkchange is also likely to slow the rate of growth
coral reefs, which are already suffering from warteenperatures(Royal Society Report)

If we look at the ocean heat distribution it giveeslearer picture.

17



Slide 22

The Atlantic Gulf Stream current slowing,
shifting or shutting down will have dramatic
effects on Europe. 23

Sea Surface Temperature °C

I 20 ]
-20 35

Another problem is that warming seas bring morensso The areas and frequency of cyclones and
storms will also tend to increase.

Slide 23

Tropical Cyclone Frequency

Average No of cyclones Low Maoderate . High
{1980-2000)

North
+ North West Atlantic
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s
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*
v
These areas will increase as ocean ten{peratu re increases

Souroes: PREVIEW Global Cyclone Asymmetric Windspeed Prafile, UNEP/GRID-Europe.

Areas and coastlines that were free of these storitie past may now start to experience themrn&o
may also become far more destructive. Can you gmagine the force required to do this?
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Slide 24
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Should we be concerned? My answelYes,

Now | want to talk for a moment about a little knoeffect of ocean warming. It is the effect wargin
has on the methane (GHrapped on the ocean floor. Methane is 21 timese powerful than C&as a
green house gas. Fortunately, it has a shortlifaind soon breaks up. Nevertheless, we arentatif
enormous quantities when we consider ocean hydrates

Dr David Etheridge of Australia’s CSIRO Division Afmospheric Research, says methane levels overall
have increased dramatically over the past 200 ydeg€oncentration in the atmosphere now averages
1700 parts per billion, compared to 700 parts fé&oi 200 years ago. Methane levels were faithbte

up until the industrial revolution 200 years agot subsequent human activities — e.g. burning of
biomass, fossil fuel exploration, livestock, latidft are main contributing sources of the increase

[} 0009 0018 0027 0,036 0045 I: .
Volume (x10™° m°)

This gives some idea of the vast gquantities of methane stored in the ocean floor 2s

Core samples and soundings taken off the east obk&irida indicate that massive amounts of methan
stored as frozen hydrate in sediments on the dtean were freed at about the same time as a rapid
warming of the global climate. How does this work?

19



Slide 26
METHANE
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As temp rises the methane is released 27

i

Known as the “Oceanic Burp” researchers have fawidience to support a theory that an abrupt
warming of Earth 55 million years ago was causethkysudden release from the ocean of methane.
The methane is trapped inside a water lattice.

Slide 27 - Methane Hydrate

Gas
Molecules

H,O structure 2

As you can see, the methane molecule is trappégkiascage formed from interlocking water molecules
As this lattice of water molecules breaks down,rtrezhane is released.

This next slide shows the process as “burning ice.”
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Slide 28

Scientists at the US Department
of Energy's Brookhaven National
Laboratory have recreated the
high-pressure, low-temperature
conditions of the seafloor for the

"Burning ice". Methane, released S‘I'udy of me‘l'hane-hydr'afes. o

by heating, burms.

Let us now look at a more obvious abuse of themmgethe outright slaughter of marine speciesthils
respect, the Japanese are one of the most bratahessive. The needless and regular slaughteiing
whales, and dolphins, has enraged and sickeneeghef the world. The fact that dolphins and webkal
are mammals and not fish does not seem to makdigiest difference.

Slide 29

The Slaughter of the Innocents

Dolphin murder

During the hunting season in
2004, the flsher'men of Taiji

444 Striped dolphins
197 bottlenose dolphins
102 Pantropical spotted dolphins

293 Risso's dolphins
117pilot whales =0

Death by a thousand cuts: Welcome to
'sustainable use of marine resources’
Japanese style.

The truth is, Japan is a wealthy country and thepat need to eat dolphin or whale meat. In fact,
reports in television documentaries tell of vastes$ of unused whale meat, and that the Japanep&epe
have reduced their intake.

The whaling scene is very serious. There is aecgthreed that drives the global whaling industity.
has driven some whale populations toward obliviod i is still not known if some species will reesy
even after decades of protection. Many of therrsppecies are close to or at the point of extimctio
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Slide 30 Whaling (for scientific reasons of course)

The cycle of greed behind the global
X whaling industry has driven one whale
‘ population af ter another toward oblivion.

3 Surveys by a British polling firm show that
Ay wel only 1% of Japanese regularly eat whale
meat and only 11% support whaling at all.

More than 4,800 tons of surplus whale
meat is being stockpiled in freezers!

Currently, Japan conducts what is known as "scientific whaling"
which is permitted by the IWC. Inall, pro-whaling nations
take around 2,000 whales a year. =

* The blue whales of the Antarctic number less tranof their original tally, despite 40 years of

complete protection.
* The West Pacific Grey whale population is the nemstangered in the world. It hovers on the
edge of extinction with just over 100 remaining.

According to Dr Steve Palumbi, a marine biologisétanford University, most estimates of whale
populations have been extrapolated from old whdimgres, and this method is very inaccurate.

Slide 31 WHALE HARVEST

Number of whales killed since moratorium came into effect
@ Japan @ Norway

Japan sees its whaling industry as a floodgate that it intends to keep tightly shut.
1400 - Because Japan relies heavily upon marine resources, the government is worried
that if it gives in to international pressure on whaling, next in line will be a more
| important marine resource, such as tuna so it continues its stand over whali
1200 -

1000

Number of Whales killed
|

1991-92 92-93 93-84 94-95 95-96 96-97 97-98 98-99 99-00 00-01 (-02 2002-03
Whaling season

Hunting is no longer the only threat to whales.e Daeans, or rather, our impacts on them, havegeladan
dramatically. Known environmental threats to wkateclude global warming, pollution, over-fishing,
and noise such as sonar weaponry. Industriahigshiso threatens the food supply of whales ansl put
whales at risk of entanglement in fishing gearask¢t pollution just adds to it.

22



Slide 32

widespread mortality of

marine wildlife, including

mammals, birds, turtles and

fish, through entanglement

in monofilament plastic

fishing gear and ingestion.
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An armada of plastic now rides the

waves, and sea creatures are SUffer'in 7

Will this be our beach?

Slide 33

Out of sight, out of mind

Transluscent
soup of degrading
Approximate areas of ‘rubbish soup’ plastic waste
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North Pacific Gyre
currents keeps soup
in constant motion

A "plastic soup" of waste floating in the Pacific Ocean is growing at an
alarming rate and now covers an area twice the size of the United States =

This slide gives an indication of the pollution gyn just the North Pacific region. Some of thasfic is
swept to shore - like the thousands of Nike shbaswashed up in the Pacific Northwest below) But
much of this is trapped by calm winds and sluggisker within the North Pacific's loop of currents.

At the eye of the gyre, plastic reaches conceptmatof a million pieces per square mile. Reseasche
have mapped a giant spill of bags and a mile-lang sf wind-driven garbage. Curtis Ebbesmeyer, a
well-known researcher, traced a 1990 containergbilpthat dumped 80,000 Nike running shoes into th
North Pacific. These washed up on beaches frotisBiColumbia to California.

Degraded plastic pieces outweigh surface zooplanktthe central North Pacific by a factor of 6-1.

That means six kilos of plastic for every singllkif zooplankton. We have used our oceans as a
rubbish bin for too long and we will pay the price.
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Slide 34

How to starve to death on a full stomach

272 pieces of plastic rubbish fed to
this fledgling albatross along with
the fish caught by its mother.

Putting aside ice ages or killer heat waves oradoes, one thing is for sure our oceans are ingeye
danger. And friends...

Slide 35

I DONT THINK WE SHOULD 6IVE UP!

THE SOLUTION Is IN OUR
HANDS

.

Changes can and must be made.
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Slide 36

WHEN THE OCE

-
e

f-..

Thank mor p

listening

Slide 37

SEE: What You Can Do For The Oceans

www.thegreenguide.com/doc/97 /oceans

Continues/
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Postscripts

Slide 38 Lotion in the ocean

The sunscreen that you put on before a swim may protect you, but
the chemicals are also killing coral reefs worldwide.

Researchers estimate that 4,000 to
6 000 metric tons of sunscreen wash
of f swimmers annually in oceans
worldwide, and that up to 10 percent
of coral reefs are threatened by
sunscreen-induced bleaching.

Results showed that even low levels of
sunscreen, at or below the typical amount
used by swimmers, can activate the algae
viruses and completely bleach coral in
Jjust four days =9

Slide 39
The scientist who found the Oceans' "Ebola”

Her investigative research pointed

to a strange microbe [the cell from
Hell] which could transform itself
from a benign bacteria into a flesh-
eating killer.

Dr Burkholder won the "Scientific
Freedom and Responsibility
Award." for her struggle in the
face of intense political pressure
and at great peril to her own
career, pursuing scientific truth
and maintaining her integrity, 4

Dr JoAnn Burkholder

Slide 40

This seemingly harmless
dinoflagellate once polluted
by animal manures (pig
farming, etc.) turns into a
ferocious protein eater.
It exudes a toxin which
dissolves the flesh of fish
(and humans if bathing) and
feeds on the carcass.

Toxic algal blooms are on the
rise throughout the world and
this kind of phenomena will
increase. «

Pfiesteria piscicida (Fi killer)




Slide 41

Little known facts about Earth's oceans

- Every second breath you take comes from the oceans.
- 90% of the oceans have yet to be explored
- There are more maps of the moon than of our oceans

- Only 0.0001 % of the deep-sea floor has been subject to
biological investigation

- Average ocean depth is approximately 3800m. 95% of
the oceans lie below 130m.

- Approximately 98% of all ocean species live in, on, or just
above the seafloor.

The majority of the estimated 500,000 to 1 million species
living in the deep-sea have yet to be discovered. -

Enquiries about books written by Robert Andersavusthbe addressed tmnnectedbooks@clear.net.nz

Ends
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