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“A Fable for Tomorirow.

“T'here was once a towniin the heart ot Amerca where all
litfe seemed to:live in harmony: with its, sureundings. ..

“Then a strange blight crept over the area and everything
began to change. Seme evil'spell had settied en the
community: mysterious maladies swept the flocks of
chickens. The cattle and the sheep sickened and dled
Everywhere was a shadow ofi death.”

“This town does not actually exist... Yet every one of these
disasters has actually happened somewhere... A grim
Sspecter has crept upon us almost unnoticed, and: this
Imagined tragedy may easily become a stark reality we
shall all know.”



Al Storydors lnday,

TThere was, ence anrestuan/ WhAere the Water WasrSparkiing
clear. Great meadows 6ii Seagiass Ul e fISheSs: anai cralns
lined the sheres. \/ast OySter reels broke the Ssulface at Iew
tide. FIsheries were serabundant thei: Beunty Seemead
Infinite. Whales, dolphins, and sea turties were abundant.

Then a strange blight came to the Bay. The water became
cloudy and murky. The seagrass and oySter reefs
disappeared. Fisheries collapsed. The whales, delphins,
and sea turtles were gone.

But nutrients, microbes, and jellyfish abound. Outbreaks of
new species clog the shore. Toxic plankton kills the fish, the
water Is polluted, and the oxygen Is almost gone.



This estuary. dees; actually exist. It IS the Chesapeake
Bay, Pamlice Seund;, and San Francisco Bay. IS
almost eveny: large estuany in the ULS A.

It IS the Baltic Sea, the Wadden Sea, and the northern
Adriatic. It Is almost every large estuary in EUrepe.

It Is Moreton Bay, Jakarta Harbor, Tokye Bay, and

Hong Kong. It Is almost every large estuary in the
Western Pacific.

It Is almost every large estuary around the world.

It IS NOW.



More Stoeries forslinaday,

\We can tel

s Coral

similar stories about the world's

Reefs

» Kelp Forests

* Continental Shelves andfSIopes
¢ Seamounts

» Upwelling: FIsheries

» Pelagic Fisheries

But there Is little public or general scientific
awareness of the scale of the changes that have
occurred or their implications for the future.



So'what can'we say: about
the future?

Given t’hat as scientists we are not |
supposed to speculate.....



A g

s ALDOUS HUXLEY

This is the savage, witty and shocking

story of a natural man in an unnatural

world, Aldous Huxley’'s sardonic vision of a
cellophane-wrapped tomorrow—a world where
: freedom is not just dead, but forgotten, a
:tfrzzls;lllilrlleeflsiid o . E i | licentious world where morality as we know it
and two who : ‘ " ! is tahoo. It is an open-eyed, unforgettable look
escape it : 4

o =
-

at a tomorrow that is frighteningly possible.

“A book to be read again and again,
and to ponder before oblivion comes.”
—Los Angeles TIMES
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Brave New (9cean?

Rachel Carson did not make Wild predictiens: aneul
the future. She asked two: simple guestions:

1. What'Is happeningrnew:that Is:new:and
different that raises serious concern?

2. What are some of the pessible outcomes
If these new developments persist?



\VIa] 61 AIVELS G iE
Blrave New @rean
1. OVEr-exploitatien: el evVeR/ing BIg
2. Destruction: ofi henthic habitats |
3. Globalization' of species
4. Ocean warming

5. Poisoning of food webs

6. Rise of slime



Biomass of table fish in 1900

Christensen et al. 2003, Fish & Fisheries « g8



and in 2000...
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Biomass Time Trends

Oceanic Shelf
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Latitude
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Green Turtle Nesting Beaches

Historic Nesting

O Nesting Site

O Major Nesting Site

United States

Modern Nesting
O 100-500 Nesting Females

O >500 Nesting Females
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Apex

Hawallan Fish
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“Why Big Fierce
Animals Are Rare
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1. Over-exploitation of everything big

2. Destruction el DERLIIC habitéts
3. Globalization: of species

4. Ocean warming

5. Poisoning of food webs

6. Rise of slime



Deep coral reefs before and after trawling
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The area of sea floor scraped clean by trawling rivals
that of all the forests ever cut down on land.
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Brave New @©cean

1. Over-exploitation: of everything big

2. Destruction: of benthic halbitats
3. Globalization 61 SPECIES
4. Ocean warming

5. Poisoning of food webs

6. Rise of slime



Introduced Caulerpa taxifolia is carpeting the
Mediterranean and smothering communities of
thousands of species.

NASA Satellite Imagery Tracks Killer Toxic Algae
Off the Coast of Norway
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1. Over-exploitation: of everything big
2. Destruction of benthic habitats

3. Globalization of species

4, Ocean warming

5. Poisoning of food webs

6. Rise of slime



Permanent Sea Ice Comparison




©cean Wwarming

RPolar Iice caps ane rapidly melting and may/
disappear Iin the Arctic Within a centurny.

Entire ecosystems epitemized By polar bears and
penguins are: likely to disappear within our
children's lifetimes

Species’ ranges are shifting towards the poles
from lower latitudes

Tropical reef corals are suffering mass mortality
because of coral bleaching



Coral Bleaching

Image courtesy of Scott R. Santos,
Auburn University

e Breakdown in mutualism
between coral and symbionts
caused by high temperature

e Highly variable response
depending on species,
environment, and history




Bleaching events are increasing in
geographic extent and severity

Number of reef provinces with

Sea Surface Temperature (°C)

moderate to severe bleaching
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1. Over-exploitation: of everything big
2. Destruction of benthic habitats
3. Globalization of species

4. Ocean warming

5. Peisoning of foediwebs

6. Rise of slime



PoISeRed WEeERS

Reproduction and survival eff Arctic fishrand manne
mammals are reduced By accumulatien o mercury,
PCBs, and other texins I thelr tiSSUEes.

Inuit mothers” breast milk contains dangerously high
concentrations of toxins from: their sea food diet.

Wild salmoen dying after spawning contaminate
upland streams, lakes, and terrestrial foed webs with
toxins In the Pacific northwest.

Farmed salmon contain even higher concentrations
of toxins from their wild caught fish meal.
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1. Over-exploitation: of everything big
2. Destruction: of benthic habitats

3. Globalization of species

4. Ocean warming

5. Poisoning of food webs

6. Rise of slime



Why QG SWIMMINGIPEIS
ger airty?.

1. Broken filter?

2. Increasediinputs el nutirents and
filth?

In responding to eutrophication in coastal habitats,
we typically pretend to treat the inputs while
Ignoring the broken filters (oysters, sponges,
menhaden, etc).



This was an oyster reef and oysters filtered all the
water in Chesapeake Bay every 3-5 days



Jellyfish and bacteria abound in more
than 150 “dead zones” around the world

copyright 2002 philg@mit,edu



The dead zone In the northern Guli of
Mexico Is larger than the state of New
Jersey and IS Increasing ini size
almost every year.

Dead zones reverse the achievements of
more than half & billion years; of- evolution
to take us back to the Precambrian Era
before the rise of animals.



Toxic algal bloom of Karenia brevis

\

bt

2

Image courtesy of Florida Fish and
Wildlife Conservation Commission.

Image courtesy of NASA/GSFC and ORBIMAGE, inc.
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Images courtesy of the Virginia Institute of Marine Science.



Epidemics of fatal bacterial diseases of
reef corals are increasing in frequency
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Image courtesy of Ursula Keuper-Bennett and Peter Bennett.



This was an Hawailian coral reef




Glepal tra|ECIOIIEST O oGEan
degradatien

¢ 12 estuaries and coastal'seas frem EUurope,
North America and Australia

» 14 coral reefs frem;the Caribbean, Red Sea
and western Pacific

e Scientists ranked ecosystem states over six
stages of human cultural development
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E. Corals

A. Large herbivores

100%

bl Frequencies

B. Large camivores

F. Suspension feeders

Frequency of reef sites

0%
C. Small herbivores G. Seagrass
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Reprinted with permission from Pandolfi et al. 2003. Global trajectories of the long-
term decline of coral reef ecosystems. Science 301: 955-958. Copyright 2003 AAAS.
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Trials and tribulations ofreercorals

1. Overfishing = trephic cascades; algal overgrowitiirand
coral deati

2. Trawling and dynamiting => 16Ss 6fi corals and: 3-
dimensional structure

Introduced species > killer algae® overgrowmg corals
Warming - coral bleaching and death

Pollutien - reduced coral growth and reproduction,
coral death

6. Rise of slime—> coral disease, explosions of seaweeds
coral death

21 s G

ALL of these are demonstrably significant threats to the
future of corals and coral reefs. They cannot be
successfully dealt with one by one.



5
Climate change

4
Introductions
Human Mechanical
expansion > habitat y» Altered
destruction ecosystems
\ :
Pollution
1
Fishing

Then .................................) Now



Rachel Carson’s 2'°
@Question

What are some of the possible

outcomes Iif these new
developments persist?



Abundance

The past and future ocean

Structure

Big
Animals

Time







Forecasting and managing the
Brave New ©Ocean

Open our eyes te the magnittde ef change
Focus attention on: useful guestions

Develop testable management and consernvation
strategies In the light of historical perspective

Test these strategies in specific, socially important
contexts at ecologically realistic spatial and
temporal scales



OPENINQgIGUIFEYESTO changé

Newhere Inithe 6eeans IS Wild or prAstne ane
noewhere will ever be wild again

All the different drivers of change are likely te be
Important se they need to be addressed
comprehensively:

The potential for “recovery” Is constrained by
nonlinear dynamics and the evolutienary.
consequences of what has already occurred
(We can’t go home again...)



AsSKINGUSEIFGUESTIGNS

1. QUuestions should e answeranleand testalie

o \We will- never knew: HewW: many:SPECIES there ane on
earth (altheugh it weuld e ftun thing)

« Even ifiwe did know hew: many, it wouldn't help:us to
CORNSErR/e them

2. Questions need to placediin a context

« \We can know how: many: species are lost aleng giradients
of Intensity: of the human feotprint and determine the
shape of the relationship

« \We can observe and test the ecosystem cConsequences
of thelr loss



[Developing usentl strategies

Unvell the shifted: baseline and the moest likely,
drivers of ecosystem change

Describe the ecosystem consequences of
historic lesses in secietal as wellias SC|ent|f|c
terms

Develop and implement strategies to address
the drivers and to offer alternatives (less
workshopping and more action)



[Developing USEUIFStiateqies; GONIL:

4. [Focus efforts at the scale of Speciiic, ecelogically.
and secially Important contexts and pIaces

5. [reat management actioens as experiments; take
management risks, and have the courage to e
Wrong | '

6. Monitor the system to determine what actions do or
do not work and be prepared to change in mid
Stream



Uncertainties of ecosystem
restoration
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So the challenge for sustainability in the oceans is

to figure out how to move from the right to the left
(in this picture).

This Is not a conventional scientific question.

e \\\
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SH'FT'NG BASEL'NE 5 common sense for the oceans

UhB S Lalng LATEST ADDITIONS .Sh'ﬁ/’?géaselines

« 1123 - Got Mercury? The place to find out o ARHEES UTT

.....

THE SB SLIDESHOW = 119 - Attack of the Echizen IMlonsters: Japanese sing the jellyfish and bacteria
blues
= 1119 - Shrinky-dinks: Yet another fish species shows size reduction (whale sharks)
HOME = 1118 - A Tragedy: A great wildlife filmmaker is rourdered

READ MORE
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OUR MISSION

BLOG WHAT THIS PROJECT IS ABOUT - WHY ARE WE DOING THIS - WHAT WeE ARE DOING - WHAT We WANT YOU TO DO
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INSPIRATIONAL, CONTROVERSIAL,

SHIFTING BASELINES IN THESURF  MARK DOWIE : BIRDS OF A FEATHER
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.FILMS YET.




Dr. Jeremy Jackson

William E. and Mary B. Ritter Professor and
Director of the Geosciences Research
Division at Scripps Institution of
Oceanography

Dr. Jeremy Jackson is one of the most prominent marine ecologists in the world and he
has a message to get out about the world's oceans - sadly, it documents declines in coral
reefs, decreasing numbers of large marine fish, and losses of coastal and marine
ecosystems. More than just an academic researcher, Dr. Jackson has actively searched
for innovative ways to reach the public, applying his skills as a communicator with his
scientific knowledge to inspire action. Dr. Jackson desires to reach a broader audience
and affect change into the future with tomorrow's generation on this topic of interest.

Dr. Jackson is the William E. and Mary B. Ritter Professor and Director of the
Geosciences Research Division at Scripps Institution of Oceanography. In addition, he is a
Senior Scientist at the Smithsonian Tropical Research Institute. Dr. Jackson was featured
In a Scientists at Work article, "About the Oceans, He Says Firmly, Attention Must be Paid"
in the April 26th edition of the New York Times.



