Name Period

\IN \.,\ \@'

Objectives
1. Ican list all of our natural resources and describe how they are valuable to me, and my planet.
2. | can describe how human activities have affected each class of natural resources.
3. | can identify ways to practice sustainable use for each natural resouce.
4. | can explain why biodiversity is an important natural resource.

5. | can describe many ways in which human activities have reduced, and are currently threatening, biodiversity
around the world.

6. | can state the goals of conservation biology.

7. 1 can describe a number of ways to practice conservation and decrease levels of CO, emissions on a
personal and a global level.

8. I can describe the two types of global chénnge that are of concern to biologists.

[ can explain the function of the ozone layer, the negative effects that are a result of its depletion, and the
steps that are being taken to restore it.

©

10. 1 cah describe how humans have utilized the natural resources throughout history.

11. | can define invasive species and describe a number of invasive species that have harmed Michigan’s

ecosystems.
Vocabulary
* Acid rain * Desertification * Pollutant
* Agriculture * Endangered species * Renewable resource
* Aquaculture * Green revolution * Smog
* Biodiversity * Habitat fragmentation e Soil erosion
* Biological magnification * Invasive species e Subsistence hunting
* Conservation * Monoculture * Sustainable use
* Deforestation * Nonrenewable resource

Paks ‘much o]
of this!  /

ﬁm?z Teant )
7
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1. Who does the Once-ler represent in this story?

2. Who does the Lorax represent in this story?

3. Inthe story, the Once-ler’s factory abused or polluted which types of resources (listed in your book)?
For each resource, list the organism(s) that were affected.

4. The Once-ler gave his last Truffula seed to a child. What might this act symbolize?

When the Polynesians arrived on the Hawaiian islands, they had laws governing their natural resources.

o Two examples are:
-\ £ you ot down & coconvy tvee ) You 13 hawe Yoplank 1 Weesy |

= No fswving dwing spawning sessy
o Since they we not depleting the forest resources or decreasing the number of fish they were practicing

Sustaino\e.  \use.
Hawaii today is much different. There is now W\O\US’W\! and CtOlj'(\'(AJ\'\‘\)\(ﬁ , which means
cleared tracts of land, pavement and pollution. What is the result of this? )

o 2] 3 O,(, nahve Bied specss ot esxhncy
o Many species of \.0\)(\(\ snals , P\OW\*CO ' \\Y\SU:\"S and much

more have gone _€X¥nck

o \_mp(yr\%v\ (”m'““+'b\facktsand animals have __Cyowdied out native ones. These are
called _ InVASNE SPLGES |

o Basically thereis a ‘\nm\»)a loss of biocliversiy

Human activities that have changed the flow of energy in an ecosystem are:
o \’\\Mﬁnﬁ & 80\%0& O o \V\O\“S'W
ASYE CQH'W% 0 Ur ‘OGU(\ bwdopmm"’

When human subsistence hunters arrived in North America 12,000 years ago they caused one of the major mass
extinctions of large animals including the {A)00) \’I mammeth , g} mﬂ: 8 revad_Slath ,
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andthe  SOodnex \‘DOM C_DJ‘S . (Cast of Ice Age) It also decimated our populations of 5’(,Lk,
7. et , and Chheatah
What did humans begin doing 11,000 years ago that really began to change ecosystems? Ao\ﬁc,\;\,‘brt
2 . u
Now humans had a A/e,pem Ckﬂ)a\t \GUOd\ Su..?‘é?\\[ . How did this change human culture
forever? /
(gmw«\ m@ﬂ‘\‘) \ouw s "\/J\r'\\’\n ci\
Now that humans were settling in one place they began to dome,s-huu\—f, {}M"\MCLAS
We started keeping herds of:

SW'L? y goaXs | Cows | RS, Werses ) degS

How did these herds affect the land?

Londh  becasme @Wgntz_cd & foaed into Scru\o\aw\alj P vorkes Suf)’\j\\‘ WS
Styeu ned .

Modern Agriculture: What modern advances in science and technology improved agriculture?
\\r(“\gcu\‘?bn S\I s S ond  Feoem Maduney

By the 1950's humans were _S{rovining e wer\A s ocd PPN . So scientists

introduced even better farming practices: LA . W\B
e Strdos® of  Caps ¥k e b g\wx yidds (imore procdaces
° Monecu Wue
° \reigoXion Syskms
° Cyvemiteod T i s

o et cides
The \Y’\dUUS\’Yi o 12&.00\,&1*(0(‘\ of the 1800’s was an explosion of new technology.
Unfortunately it also lead to huge amounts of @o\\u:\“w‘\f\‘ﬁ being dumped into the _O:BH“ ,

UUO\)(O( ,and S&\\

Suburban Sprawl: The suburbs just keep growing. What are some problems associated with this?

CYDdeL\’w’S y \oSs OQ \and Coures

Tragedy of the Commons -

When everyone 1S pur mited fo use e resoutr ) Such
OS OAY pr OREMNS ) Kk no cne 15 Sponside e
Pmena Fodr NeSouret | Fine vGeurce. 1S CX&S‘*YE:\izd.

What are some problems that humans have caused through the tragedy of the commons?

Prieal + Ploant  ExBadions

Loss of hiediersiy
Deguied  fesoucces
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NATURAL RESOURCES TABLE ¢ Wbook pas V44 - 104G
Renewable resource —~ (LQ,SO\J\(Q,(, \,‘/\0\* coon Vo rcp\Or](‘\S\ﬂQ(A Lt
our Ulehnme, (woed, Bsh CxopPs ete)

Non-renewable resource — ««QSMQL Yo Cou oF L xt,p\_(m\\ Shed Goitiin o
b fehmne ( foss\ K =5, 0 \o\ gvow thh 'H«rz_ﬂ“) olurniyywn \

Sustainable use - A way o} U»S]nﬂ CSourcey or a o Yh ar dpes not depiete
Yhe .

FOREST RESOURCES Pg RN

Why is this resource valuable?

Why is a temperate forest considered renewable, but the old-growth forests of the NW considered non-renewable?

Problems: Sustainable Use Practices:

1. Deforestation - 1.

2. What are the effects of deforestation?
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 LANDRESOURCGES . Pg |45

Why is this resource valuable?

1. Soil Erosion - 1.

2. Desertification - 2.

Why is this resource valuable?

Problems:© o .o 0o e sustainable Use Practices:
1. Overfishing - 1.
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AIR RESOURCES Py 14 <

Why is this resource valuable?

Problems: Sustainable Use Practices:
1. Smog - 1.
2. How do pollutants get in the air?

2,

3. Acid Rain —

WATER RESOURCES {4, (HA“

Why is this resource valuable?
* List of common uses:

Problems:

Sustainable Use Practices:

1. In what ways can pollutants enter the water
supply?

2. Microorganisms

1.
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~ BIODIVERSITY -~ P \SO

Why is this resource valuable?

Crocodile example: Crocodiles are one of Earth’s longest surviving species. Scientists wondered Why. It turns out that
crocs have amazing immune systems. Scientists are now studying croc immune systems as part of
AIDS research. If crocs go extinct, they’ll take this valuable genetic information with them.

How are we threatening biodiversity?. "~ . .. -~ |'How are.we trying to conserve biodiversity?
1 1 |

2 2.

3 3.

4 4,

. . . . . . 2 . . " _'
What is the single greatest threat to biodiversity on land® ‘Dum\)d “ﬁ P\Cuﬁm .\-

Why aren’t we outlawing the destruction of that habitat immediately?

On the map to the right, color in the major
“hot spots” of human activity destroying
habitats and driving species to o
extinction.




INVASIVE SPECIES NOTES

Nonnative species — /~\ Species Yhod s been Yy From 1Y, Ve oe

Nedo ey Gl *\'r(x,\'-\g?;r -\Q:\ Ao o el CanVirs m;\f«u\-‘.

Invasive species = [y o - qaXNL et wihose 1 aedwditon cage §
€lo o Ly G O en \[.-‘ Y o YY\L!/\’"\%V“\ \\ (gl ) o< \q ax v "lt:' Nonre s
el .

What are they?

«  Invasive species can be 0L eonts . Cumiraaks | or  other o qonisme  (rniuoke
i t T - J

%‘- “) O N U\‘ \r\ (JLV (& '\,A \I'Y—\;‘ &“\ (\3 -Q_a C}\.\“’(F‘) \ o ’\/\ﬁ\t Y‘\.(‘Q\.Ju C.f‘:\\) \ OOV AT .\,..

Characteristics of Invasive Species:

"« _Toleratesa __\M i \)LM’\QN of conditions.

* Hasalong E’j{\*)u\) \n9 SEOSEN or short (:)}. mefr‘&'}\“\ o AN L

* Has few natural controls such as P\”‘LITXQJ)\'DTS ,_Aisew&S  or f.l") e g

© Dispurses  ensily

*  Produces lots of _See (bS or_CGas .

* Enjoys climate and environmental conditions similar to the __\') C\.‘\‘WL'U\ \"“(Zu’\g ¢ k&”
’Hf\ O VA AN O wme,mw)r

* Invasive species can often grow exponentially because they don’t have \ i Vieloured

Notwal  pecdadors, oc distese. B amd Hnce o roes Y

INVASIVE SPECIES ARE A THREAT!!! . .
«  Scientists believe invasive species are among the Y YOST  S\GNWEVWCANT THR ERNT

T i oD NTERSITY ‘ Y e s ) VINOAN ¥ ot oy y O SIS

e choun 9 wred o exXindy.

How can we keep invasive species out of our ecosystems?
e \nCreeoeed Lostors Cnedks fommy ofhar  Gount e

.« D s codhi VEXMOV A 1OV GSIVE 5{9@{_}-{.5 ﬁ"-’m Qutas
| H .

How can | help?
o P rowenion
° P')( orae e (.\J\CL'H
© T b FERSC \9@4«5 RERL® Unr\oﬁn/wi \9\&((5

o Ugjun iR 1) \f\i‘-’\@ T Ve VNS SJPQ—L:‘»C’ID'

Page 10



_Invasive Species Affecting/Threatening Michigan

Asian Carp

Description:

Mode of transport:

Harm caused:

Asian (or Citrus) Longhorned Beetle

Description:

Mode of transport:

Harm caused:

-

Emerald Ash Borer

Description:

Mode of transport:

Harm caused:

Description:

Mode of transport:

Harm caused:

Leafy
Spurge

Description:

Mode of transport:

Harm caused:
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New Zealand Mud Snail Description:
i " ’

Mode of transport:

Harm caused:

Description:

Mode of transport:

Harm caused:

Round Goby Description:

Mode of transport:

Harm caused:

Description:

Mode of transport:

Harm caused:

Description:

Mode of transport:

Harm caused:

- ' Page 12



What does the ozone do for the Earth?

Acdks 08 fafS Sunscreen - Yhia \age pm\cf)fﬂ Brom W Lighy

Chemical formula for ozone: f 2‘% , chemical formula for oxygen gas: __ ( ﬁ«z
What does the sun do to oxygen gas molecules in the atmosphere?

Beades T dowsn 4o (‘OZ -7 O cnd O which refens 05 i
How does UV light harm humans directly?
C(l){\,LL(’

What is happening to theozone?

Buing eplod [clestojed
Where is it most affe?:ted?
So ol Po \e

When did we first notice that there was a
problem with the ozone layer?

mid-T05 | hole \n \GE|

Which molecule is the biggest culprit in
the depletion of the ozone layer?

CFC's

Dobgen Uity

What is/was this molecule used for, mostly?
Focchor y fumes , Ve er‘dgﬁrmwﬂt% S S\*qm%cum | Ceros o\S

World Production of CFCs

Which part of the molecule is the problem, and what
does it do?

Chrlerine — & odides  aundh
C‘J?_S\'\YO\{S AP Ao \m)ggo
Oz volecudes,

What did we do to solve this problem?

Mb‘n‘w{o\i Rfo\'hcs,\ \q&7
“Bonned use of CFC s

trapsang (O0P) tunnas

TGUE 2600

02

Is it working?

e \  lLothwng oukd ¥ e la
es 3 9 : ﬂ
C\Wt \’\ﬂ Thousands Of Tons

Brurer: KGR

What is the projected outcome?

Y¢rure o nomal b\/ 2068 Page 13



FACT - "The g\o\ord cAiorade VS
Chtmé\‘.qg )
FACT-"The eartn undirgoes  nathuad

Good NEWS! AT THE »
CHRRENT RATE OF GLOBAL

WARMING WE SHOULD BE
ARLE To JUST Snim OvER |

THERE. AND EAT HWM N
UNDER, FivE YEARE ..!

WEYming c.oo\?r\j peviocls,

QUESTION= 15 roman  ecchvidy e
QUL\)SQ, ";DW m % 0‘-”"

wWdh  dae Y\olosd cinnade i
C\f\m\anns?

\Cttoy) (CO2)
What are the major greenhouse gases? Menane y Coarvoon Dioxid | Wikt vaper (\-\-ch

Which one are we most concerned with? C«O - v bon Coneentrations of Garbon Dioxide in the Rmosphere
z Aexicky from 650,000 Years Ago to Present Day

What is the concentration of CO; in the atmosphere right now? 547,26 BG to 2009 AD
Mmost U400 part [milkisq

Before the current CO, spike, approximate the average CO,
concentration over the last 650,000 years.

400

350

300

j
NI A ] |
L ATRTAVAY (W

158

2

[

2

=

Wowt 325 PU“\’ Jmilions
How do we know these values for CO, concentration? "0

50

Barbon dioxide concentration (ppim)

](Q CcereS  drilled Sample Jor Yhose

. i X . 0
Yeors . We have  cors o&ﬁd‘mg back 00000 600000 -S00,000 400,000 300,000 200,000 100000 0

(S 000 yry. Year (nepative values = BC)
What fluctuates in concert with the CO, concentration in the atmosphere?

The “\LXY\\‘JMW\’W‘Q- (More CO, = warmer KmPS)
Four effects of global climate change are:
¢ Oceans \zj)a,com«ﬂﬂ Muore each C

© Avdhe Sea\ce me/\k‘\;ﬂ

Plant Heavdiness Lev s c\nau\g?mg Qmﬂtwi r'xﬁ I\)cf\’h)
* lnerased vate o —k«mP Chcbr\de, -
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__What can we do to make a difference?

Harnessing Natural Energy
» Natural Energy - any form of energy that does not contribute to the

01’) 2 ConCerdtved o0 in the atmosphere.

*  Wind Energy - _\W 1ack whiney are spun by wind energy.
*  Wave Energy —the ! 2\ NAMS d\QU"\’QC captures energy from
the _WOLES : T TR e e

* Solar Energy —on a bright, sunny day, the sun shines approximately

i 5. M
MDOO\U(LT)CH) ﬁ(: QN\QF&\? PQI‘ qon the planet’s surface. If we

could collect all of that energy we could easily power our homes and

SN

K Wit
el Bave

4O el

C LR SRR
Resi, gonerating
L e o
L0800 Gveron,

Bprhons Moy
againgt vech ot
€18y BRGNS i
By dy FBIE,
SBING goreraty 3
Y proschans shagteelly.

offices for free.

Green Roof
*  Whatis a green roof?

Hmc,‘: Yrot hhas c;\artu,nOx,CJp_, ¥ f\‘)\(w\)‘ﬁ + SO\\.

* How is a green roof beneficial to the home/building owner?
_vedute Sueme~  encegy dwmands oy T8 &
~ lasks \onger e ocdirery oo |

— INSeipkes bu"i\a\,khj !

~ quuc,& ek Pac :A,rﬁum»ga Svs)&m
* How is a green roof beneficial to the environment?

—\npieves A C\.U""U\\j
- redices Urbon ek TS\anck eflech
- vedwoee s GO, fooy ?’(f‘nﬁ”
—~ less waste
What can | do at home?

. Planr o g arden
o Gardens absorb carbon dioxide, reduces energy retained by paved surfaces, and slows the flow of

water into storm water sewer systems.
o Growing your own vegetables eliminates the energy needed to package, store, transport and sell

produce in grocery stores.

. Waur oo Suredtr
o Half of the energy consumed in the average home is used to run its heating and
cooling systems. You can curb greenhouse gases by adding a layer of clothes in the
winter (or taking one off in the summer).




. Plank ol TREE
o Urban forests are the plants and trees that beautify a city, provide shade, remove
pollution and reduce traffic noise.
o The average urban tree removes On<e "\'Dﬂ of greenhouse gas from
the airin its first 40 years of life.

o [Ledce  Rerse w Reayde
o Biodegradable materials do not biodegrade in landfills. Bacteria that decompose
materials require oxygen. Landfills are so compacted that noteven ___

can penetrate their depths.

. Contro\ Nour ook \Usage

o Water treatment takes up the largest portion of municipal electricity.
o List some ways that you can control your water usage:

« Ase \ess gosolng.
Ride a bike

Take a walk

Consolidate errands

Public transportation
Hybrid cars

O O O O©
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