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“The Tragedy of the Commons” Garrett Hardin.
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Figure 2.6 The Polynesian triangle. Ancestors of the Polynesians spread from Southeast Asia or Taiwan to
New Guinea and the Philippines by about 6,000 years ago. Central Polynesia was settled around 1000 s.c.£.,
but the explosive dispersion that led to the settlement of Hawai'i occurred about 450- 600 k. Arrows show a

possible direction and order of settlement. Oceanography 6th(T Garrlosn 2007)"
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THE NEW YORK TIMES BESTSELLER

COLLAPSE

How SOCIETIES

aulhor of the Pulitzer Prize-winning

GUNS, GERMS, and STEEL

WITH A NEW AFTERWORD

Jared Mason Diamond (born September 10, 1937) is an American geographer, anthropologist, historian, and author best
known for his popular science books The Third Chimpanzee (1991); Guns, Germs, and Steel (1997, awarded a Pulitzer
Prize); Collapse (2005); and The World Until Yesterday (2012). Originally trained in physiology, Diamond is known for
drawing from a variety of fields, including anthropology, ecology, geography, and evolutionary biology. He is a professor of
geography at UCLA. (Wikikl)
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”Oceanography 6th(T. Garriosn, 2007)"
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Figure 18,16 Generation and recovery (recycling)

of plastics in the United States since 1960. Plastics
are not usually biodegradable and accumulate in

the marine environment. ,H:I'
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https://www.iucn.org/content/primary-microplastics-oceans
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GLOBAL RELEASES OF PRIMARY MICROPLASTICS TO

THE WORLD OCEANS _
BY SOURCE (IN %). TWO-thII'dS Of the

releases are from the
erosion of synthetic
textiles & tyres
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Primary Microplastics in the Oceans:a Global Evaluation of Sources Authors
Julien Boucher, Damien Friot (2017)
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Plastics are the most common form of i v, . PL AST I cs
% .

marine debris. They can come from a

variety of land- and ocean-based . T My —— INTHE

SOURCES, . s,
ENTER THE WATER il . :
in many ways, and R .' 3 e o =
the ocean and Great Lakes. _ G gl
* i S

Once in the water, plastic debris
never fully biodegrades.

¢ RAIN & WINDS

R and wind con sveep
debris into nearby waterbodies.

COMMONLY FOUND PLASTICS 5 vy J \
. e BOATS/NETS

Fishing gear can become marine debris

I \) ‘L' o aE MICROPLASTICS

Microplastics are swall plastics less than S,
They can cotme from large plastics breaking doten,
or can be producrd as small plastics such as microbends,
Cigaretes Butts Food Wrappers Beverage Bottles . awhich can be found in produncts such as toothpaste and face wash.

LITTERING

Intentional littering or improper
disposal of trash can canse marine delris.

Cups & Plates Bottle Caps  Single Use Bags

Animals can easily wistake
plastic debrs for food.

HOW TO HELP?

X

Rewse

Y -~ STREAMS &
. "7 0 STORM DRAINS

o0 matter where you are,

Marine Iife can get ctught and ifled in Streans and storm drains can carry debris
derelictishing nets and other plastic debrs. divectlyinto the ocean or Great Lakes:
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BEREHBENRILUPENTWLET,
TEDed:What really happens to the plastic you throw away
(https://youtu.be/ 6XINYWPpBS8)

National Geographic: Are Microplastics in Our Water Becoming
a Macroproblem? (https://youtu.be/ZHCgA-n5wRw)

NOAA: marinedebris
(https://marinedebris.noaa.gov/sites/default/files/video-
files/otkn _801c_impacts Ig.mp4)

NOAA: marinedebris
(https://marinedebris.noaa.gov/sites/default/files/video-
files/otkn_801e garbagepatch Ig.mp4)

NOAA: TRASH TALK Special Feature
(https://youtu.be/uCOMZfnM-a4)
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https://marinedebris.noaa.gov/sites/default/files/video-files/otkn_801e_garbagepatch_lg.mp4
https://youtu.be/uCQMZfnM-a4
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A pelican drenched in oil after the BP
Deepwater Horizon oil rig explosion in 2010

https://www.presstv.com/Detail/2015/10/06

/1432196/US-BP-oil-spill-settlement-qulf-of-
mexico

https://youtu.be/VaRdUHrUnBs
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AL B BFEERORERE

BEPTIIRR Y  Average Worldwide Annual Releases
of Petroleum by Source (1990-99)
Thousands of Metric Tons
Source per Year

Natural seeps of crude oil BRICENHTRE 00

Extraction of crude oil [EHMDixiE 38
Oil mixed with water extracted from wells [&;HDEEIK 36
Platforms [RIHDIRYES 0.86
Deposition from atmosphere kKGNS DHFE 1.3

Transportation of crude oil jﬁ,ma)ﬁﬂ.nﬂ&‘:pga;ua,mﬁiﬁ;z

and petroleum products

Spills from tankers X2 H—MSDFEHE 100

Tanker washing BOH—MSOELVEL 36

Pipeline spills M TSA4UDLDRN 12
Spills at coastal facilities BEBERNODFN 4.9
Deposition from atmosphere KNS DHEFE 0.4
Consumption of petroleum products 480 RHAHGKDEE

Operational discharge from large ships KEEA S DHEH 270

Runoff from land  fE#hmMSDHEH 140

Deposition from atmosphere KEMSDHETE 52
NGO 111151‘:,Wu%%7$\.:;}:g TO BAY __ Jettisoned aircraft fuel fZE e D PR F P 4 7.5

_AVRAINS  TO BAY : ' Spills from nontank vessels — RS DR
ok Db (including fishing boats) 7
Recreational boating L <y—R—pk 3.0
Total ~1,300

Source: Oil in the Sea llI: Inputs, Fates, and Effects, National Academy of Sciences,
2003.
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”Oceanography 6th(T. Garriosn, 2007)"
“Sometimes the best, and ironically the most difficult, thing to do in the face of

an ecological disaster is to do nothing”
Sylvia Earle, chief on-site scientist of the NOAA
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"Oceanography 6th(T. Garriosn, 2007)|'
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Name Major Health Effects
Aldicarb (Temik) High toxicity to the r\gﬁﬁus system
FASHLT (GRafl) BizF H I %
Benzene Chromosomal damage, anemia, blood disorders, and leukemia
oty (EHD E= HiE B
Carbon tetrachloride Cancer; liver, klﬁney lung, and central nervous system damage
mig{bkE GEF)
Chloroform Liver and kidney damage; suspected cancer
Y Ba74)LL (GHEH) ZEIRIF R
Dioxin Skin disorders, cancer, and genetic muﬁnons
947J'=\'—/J¥E (RELLE) T
hylene dibromide (EDB) Cancer and male sterility

oersy R | |
By %chlormated b%%g?n%%;PCBS) Liver, kidney, and lung damage

tEIxz=—
Trichloroethylene (TCE) In high concentrations, liver and kidney damage, central
|~( % % ;u ;:II=)‘- Ly nervous system depression, skin problems, and suspected
cancer and mutations
D& & B
Vinyl chloride 2aozFLY Liver, kidney, and lung damage; lung, car rdiovascular, and

(EEE=—L)
gastrointestinal problems; cancer and suspected mutations

Source: Miller, 1997.
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RACHEL CARSON : T SLANT LA

Biologist - Writer - Ecologist 1907 - 1944

"5 RACHEL CARSON

https://www.rachelcarson.org/

“One way to open your eyes is to ask yourself, "What if I had never seen this
before? What if I knew I would never see it again?” — Rachel Carson

(The Sense of Wonder &VY))
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DDT in fish-eating

25.000000 "~ == 000 o

= DDT in large
= \ fish (needlefish)
2 ppm
Concentration
has increased DDT in small

10 million times

.2 <\ —+— fish (minnows)
0.5 ppm

DDT in small
zooplankton

BHZMEIL., KITBEITEL =60,
ERATIEISIEELIZEREINS, e
BYIDISE L. KRS CHEHEN BT E SWNISE
1< B IS RE I F-F->TLE, 0.0000030 L

(@Ol R The concentration of the pesticide DDT in the fatty tissues of organisms was
biologically amplified approximately 10 million times in this food chain of an estuary adjacent to
Long Island Sound, near New York City. Dots represent DDT, and arrows show small losses of

DDT through respiration and excretion. ”Oceanography 6th(T Garriosn, 2007)n
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“THE TRAGEDY OF THE COMMONS”
BY GARRETT HARDIN (1968) :

SCIENCE
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MICROPLASTICS WASTE (Y1 2B 72AFY 7ii8)

Photo: NOAA

Plastic Marine D:ebris

Plastic debris is the most abundant type of
marine debris in our ocean, waterways, and
Great Lakes. The word “plastic”is used to describe
a collection of synthetic or manmade organic
compounds (polymers), often derived from
petroleum. Plastic polymers can be altered to
come in many shapes, sizes, colors, and densities.

Plastic marine debris found in our ocean or
waterways is often consumer items such as food
wrappers, plastic beverage bottles, plastic bottle
caps, plastic/foam carryout containers, drinking
straws, and grocery bags. Plastic marine debris
also includes items such as lost/discarded fishing
gear or plastic sheeting. All of these plastic items
can enter the marine environment in a variety

of ways, including ineffective or improper waste
management, intentional or accidental dumping
or littering, or through stormwater runoff. Once
in the environment, plastics will remain there
indefinitely, which is why preventing these items
from entering our waters in the first place is
especially important.
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Common Types of Plastic

Plastic bottles, food jars, ovenable
and mic able food trays,
(PETE, PET) textiles (polyester), monofitament,

High-Density Polyethylene
(HDPE)

Polyvinyl Chioride (PVC)

Low Density Polyethylone
(LDPE)

Polypropylene (PP)

carpet, and films.

Bottles (beverage, detergent,
shampool, bags, ceveal box Eners,
extruded pipe, and wire and cable
covering

Packaging (clamshefls, shrink
wrapl, pipes, siding, window
frames, fencing, flooring, and
madical products (blood bags,
tubing).

Bags (peoduce, dry dleaning,
newspapes, and garbage bags,
scqueezo botties, container lids,
shrink wrap, toys, coatings for milk
cartons and beverage cups, and

wire and cable coverings.

Yogurt and othes food containers,
medicine botties, straws, bottle
caps, fibers, appliances, and
carpeting

Is.noaa.gov

Plastic Marine Debris

Lifespan

If plastics never really go away, why don’t we see more large
plastic debris items in the ocean? There are several reasons. Since
plastics have different densities, not all plastic debris remains
at the surface and some items sink very quickly. Plastics

can also break apart into smaller and smaller pieces, called
“microplastics” (plastics < Smm in size). Most commonly used

Extruded and Expanded
Polystyrene (PS)

Other is a resin different
than the six isted above, or
made from a combination
of resins.

Marine Debris Program | Office of Response and Restoration | National Ocean Service

CD cases, yogurt containess,

cups, plates, bows, cutiery, hinged
takeout containers (camshells),
electionic housings, building
Insulation, coat hangers, medical
products, packing peanuts and
other packaging foam, foamed
coolers, and egg cartons.

Thiee- and five-gallon reusable
wator bottles, glassos (lenses),
some citrus juice and ketchup
bottles, oven-baking bags, and
custom packaging.

plastics can break into these small pieces, but may never fully
degrade in marine environments with colder temperatures
and reduced sunlight. Even plastics labeled as “bio-based”or
“biodegradable” that may break down in industrial composting
facilities, are not designed to quickly degrade in ordinary
compost piles, soil, or in the marine environment. Therefore,
plastics of all types have the potential to remain in the marine
environment indefinitely.

Impacts

The health of marine ecosystems are strongly affected by
marine debris. Plastic marine debris can damage habitats,
entangle wildlife, cause injury via ingestion, impair vessel
engines, create navigation hazards, inflict economic loss,
and transport non-native species. Researchers are actively
examining the physical and chemical effects of ingesting
microplastics on organisms and how those chemicals may
travel through the food web. Though we know marine debris
can impact individual organisms, it is still not clear how it
affects populations and communities. This is a data gap that
researchers are beginning to explore.

How YOU can help!

The best way to prevent plastic debris from entering
the ocean and Great Lakes is to stop debris from
entering the them in the first place.

REMEMBER
that our land and sea are connected.

REDUCE
the amount of waste you produce.

REUSE
items when you can. Choose reusable items over
disposable ones.

RECYCLE

as much as possible! Bottles, cans, cell phones,
ink cartridges, and many other items can be
recycled.

REFUSE
unnecessary single-use items, like plastic straws
or cutlery when possible.

GET INVOLVED
and participate in local cleanups in your area.

DISPOSE OF WASTE PROPERLY
no matter where you are,

“Microplastics”&l&, TZ2RXAFYITZDHAXH <5mm HDEES.
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WG The temperature and footprint of thermal effluent
from the Turkey Point Power Plant near Miami, Florida.
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