Unit 3 Key vocabulary

e Adaptations =

 Any trait or behavior that helps an organism
survive or reproduce
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Natural selection =2 biodiversity




Define biodiversity

e Variety of life
* Variety of genetic material (DNA)
* more biodiversity = more stability



What is the relationship between biodiversity
and number of different populations?
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Unit 3 Key ideas

* Biotic and abiotic factors interact 2 dynamic
equilibrium




System

Dynamic Equilibrium

Time



Human decisions and activities often disrupt
dynamic equlibrium
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What has happened to the dynamic
equilibrium of atmospheric carbon?

CO2 Concentration (ppm)
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Biomes = Large geographic areas having

similar ecosystems

Ex: desert, tundra, grasslands, tropical rainforests...

e MAIJOR BIOMES

. TRCPCA e o -



https://www.youtube.com/watch?v=hIy0ZlyPPDg&list=PLmqecn8eUvFzeWKr3Kc21FGN4xSJs438-

List physical characteristics =2 the type
of biome (community) in an area

Temperature

Latitude

Precipitation

Altitude




Inches of rain fall per year
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Deserts: 0-25 cm precipitation / yr
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https://www.youtube.com/watch?v=ZUsARF-CBcI

Desert adaptations

* Plants and Animals adapted to

— Little water
— Cold nights and hot days







Overgrazing
and climate
change 2
desertification




Desertification = useful land converted to deserts

 Human activities = increasing size and number of
deserts

Desertification
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“l had 400 acres of wheat,

and now it’s all desert.”

*  Ahmed Abdullah, Syrian
farmer
October 2010

© 2010 Julien Goldstein/The New York Times/Redux



Causes of desertification

* Burning fossil fuels 2 Climate change

e Overgrazing = too many farm animals eat too
much plant material




Grasslands

* Climate: (25-100cm precipitation/yr.)

* Enough water 2 grasses but Iong droughts
and fires prevent trees



Maintained by fire
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https://www.youtube.com/watch?v=KitxeFuqOro

More than 90% of US prairies have been lost 2
agriculture 2
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Why is this a problem?

e Loss of biodiversity = loss of stability

Monoculture Btodwersuty
(Unstable Simple Community) (Stable Complex Community)
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Overgrazing = desertification and
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* List 2 reasons why the dust bowl happened

* Name 2 ways to prevent a dust bowl|



US Dust Bowl of the 1930’s










Plant wind breaks (shrub borders)



* Found at hig
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Climate change =2 melting permfrost
— poor drainage =2 boggy conditions
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Boggy
conditions

- methane




Guiding question for slideshow

e Life in the tundra is challenging

* How have Inuit peoples of the Canadian arctic
managed to survive for generations
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Tundra Communities

e Autotrophs = Only low lying plants

— Lichen (mutualistic relationship between a fungus and
an algae) are a favorite food of caribou

e Animal kingdom adaptations = often migrate or
hibernate underground during the winter

 Lots of insects in summer due to boggy conditions

L S | ©2005 Khanjan ow.j




Human Impacts on tundra

- e Development and overuse = long lasting effe_c’;1

because the tundra has very slow rates of
decomposition and nutrient cycling




)




ing can destroy alpine tundra

Hik




* Global warming 2
melting permafrost
— Releases
methane gas 2
increased global
warming (positive

feedback
mechanism)
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Coniferous forests

B -—

* * Also called taiga or boreal forests

 Plants: Fir, spruce, pine, larch, and other short
growing trees and shrubs

 Animals/Fauna:
— Large herbivores (moose, elk),

— small herbivores (snowshoe hare, squirrels),

— predators (wolves, foxes, bears, lynx, weasels, owls),

— many insects and birds in the summer
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Human Impacts: Burning fossil fuels
p ,

=_acid rain
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Deciduous Forests

' * Plants: Broad leafed plants (maple, beech,
birch, oak...)

e Animals: adapted to seasons (hibernation,
migration)

* Human Impact: acid rain, logging, most
carnivores eliminated by over-hunting




Deciduous trees play a major role in the water
cycle
water loss from plants =
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https://www.youtube.com/watch?v=XzHQ5-lYvrk

Temperate rainforests of the world
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Scale by latitude

60°
i i : 017
[:] Principal regions where temperate l:l Principal regions where temperate 0 1.000 2.000 mi
deciduous forest is the natural vegetation broad-leaved forest is the natural vegetation 0 1.610 3.220 km

Principal regions where temperate
—— sclerophyllous forest is the natural vegetation ©1997, Encyclopadia Britannica, Inc.




Plants:

— Pine, spruce, fir, vines,
mosses, lichen, ferns

§ * Animals:

— Herbivores: squirrels, mule
deer, elk,

— Predators: bear and eagle




Human Impacts
ing =2 habitat loss and extinctions
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forests
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Example of a temperate forest =
Tongass National Forest

* 17 million acres
 World’s largest temperate rain forest
e Resource use vs. conservation



USDA Forest service tries to balance
resource use with conservation

“\——91 -
S ]

British
Columbia
















AN
ag! g’?éx

- ——

48 states in the 1¢




Dura Dust No, 50*

Controls
Leafhoppers, Flea Beetles, Potato
Aphids, Plant Bugs, Codling
e Tt stars, Japanese
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Problem = Biological Magnification

Concentration of Chemical / Pollutant

MAYFLY

| I

Some pollutants build up as they move up the food chain



Ex: DDT = pesticide that kills insects

MURDER Huing Pose

e Sprayed to kill
mosquitoes

licePush-Button’ BLACK FIAG Bomb

* Mosquito W”W

consumers get ~ ¥¥
b 1 R N0 dripping....
lots of DDT ey /4 1 o o




Top predators consume
concentrated amounts of toxins

Bald eagles almost went extinct




Title: Biological magnification
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READ ARTICLE IN NOTES ABOUT HOW
BALD EAGLES WERE SAVED
AND ANSWER QUESTIONS



Tropical rainforests of the world

Arctic Ocean
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http://www.srl.caltech.edu/personnel/krubal/rainforest/Edit560s6/www/images/where/whemap




* Biodiversity = lots of different species

Tropical rainforests = Biodiversity Hotspots



T

Human Impacts

- -

Deforestation and over-harvesting =
— Most exploited and endangered biome

e Rainforests are cleared for agriculture, logging, and
mining =
— loss of topsoil and depletion of soil nutrients

 Many organisms that live in rainforests are headed
towards extinction

&"


https://www.youtube.com/watch?v=VrzbRZn5Ed4
https://www.tes.com/lessons/oy-mHrLITX4t-A/palm-oil-and-deforestation

 Clear cutting = increased erosion 2

* water pollution and kills organisms in.

rivers and streams &

1




Why we should care about extinction
rates

* Diversity = stability
— Remove one species affect many

* Diversity = resources

— Ex: different species = medicines, food, building
materials...




Human causes =2 loss of biodiversity

1. Habitat destruction

— Examples

 black rhino, m i 4
\: Range in 1700
rj Range teday

e African and Asian Jﬁ B (22

Indian Tiger Black Bhino

elephants = EN - — g

Watch planet in peril video clip: b \ |
searching for black sifaka RV
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Humans = loss of biodiversity

2. Direct harvest or
exploitation

—  Example

. Mountain gorillas
shot for
bushmeat and

trophies
*  Qverfishing 2>
loss of many fish

species
 Watch planet in peril
clip: victims of the
black market

mountain-gorilla-family-shot-dead,377,NS.html


http://www.zsl.org/shop/donations/gorilla-donations/
http://www.zsl.org/shop/donations/gorilla-donations/

3) Introduction of non-native invasive
species

* Non-natives often have no natural predators

e Often reproduce faster or earlier than native
species

* Compete with natives = native species to
decline

Watch “Protecting the Adirondacks from Invasive Species”



Non-native invasive species

b
Eurasian water
milfoil

Asian longhorn beetles

Gypsy moths

Phragmites


http://images.google.com/imgres?imgurl=http://ukmoths.org.uk/images/GypsyMothMale.jpg&imgrefurl=http://ukmoths.org.uk/show.php?bf=2034&h=315&w=407&sz=39&hl=en&start=13&um=1&tbnid=hbKCXjwwtWGNvM:&tbnh=97&tbnw=125&prev=/images?q=gypsy+moth&svnum=10&um=1&hl=en&safe=active&rls=DMUS,DMUS:2006-28,DMUS:en&sa=N
http://images.google.com/imgres?imgurl=http://ukmoths.org.uk/images/GypsyMothMale.jpg&imgrefurl=http://ukmoths.org.uk/show.php?bf=2034&h=315&w=407&sz=39&hl=en&start=13&um=1&tbnid=hbKCXjwwtWGNvM:&tbnh=97&tbnw=125&prev=/images?q=gypsy+moth&svnum=10&um=1&hl=en&safe=active&rls=DMUS,DMUS:2006-28,DMUS:en&sa=N
http://www.dec.state.ny.us/website/dlf/privland/forprot/health/alb1.html
http://www.dec.state.ny.us/website/dlf/privland/forprot/health/alb1.html

Emerald Ashborer

http://www.bayweekly.com/year09/issue_26/ar



Example: Brown Tree Snake

accidentally introduced to Guam = decimated native
bird species

Picture taken by Michael Murphey
In Costa Rica



4) Pollution
A) ex: burning fossil fuels =2
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Sulfur and nitrogen oxides = acid rain
Affects water and forest ecosystems

gases carried
by the wind gases dissolve in

\/ rainwater to form
<

acid rain

Acidic gases
(sulphur dioxide and
nitrogen oxides released
into atmosphere)

acid rain kills plantlife,
pollutes rivers and streams
and erodes stonework




Particulate matter 2 smog =2
decreased photosynthesis and respiratory problems




CO, = greenhouse gas -2 global
climate changes 2

e Changing weather patterns and rising sea
levels = changes habitats

Methane (CH,)

by EconomicSectorin2015 | Emissionsin 2015

Total U.S. Greenhouse Gas Emissions B U.S. Greenhouse Gas



B) ex: Biological magnification of toxins

Grebes 1600 ppm

Fish 200 ppm

Plankton 5 ppm

Water 2 ppm “

(© E.M. Collins 2001






Aquatic biomes

S . o - e a2 = i
» Affected by salt, pressure, Ilght nutrlents pH g

* Light and nutrients = limit algae growth =

e 71% earths surface = water

— 3% is freshwater (less than 1% salts / vol. of
water)



Human Impacts on lakes and rivers



Aging of lakes (Eutrophication)

 Runoff water 2 adds nutrients to lake =
eutrophication




* Human agtivities increase the rate of
eutrophication

— Ex: fertilizer runoff and sewage contamination

— Inc. nutrients = increased-algae 2 ..

— Algae run out of sunllght > die |

mcreased decomposmon -) dec oxygen

.."" ‘
..&



Human impacts

e Qverfishing = major cause of declines in worldwide
fish populations recently

e https://www.natureworkseverywhere.org/resources
[fishing-for-a-future/

* Loss of biodiversity = loss of stability in aquatic
ecosystems



https://www.natureworkseverywhere.org/resources/fishing-for-a-future/

Define Ecological Succession
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Ecological succession

Succession = Change in an ecosystem after a disturbance
over time

One biotic community gradually = another

Pioneer communities = climax communities

climax
forest 4

http://library.thinkquest.org/17456/diagram3.html



http://library.thinkquest.org/17456/diagram3.html

Pioneer organisms

* First to establish after a disturbance













Climax Community = stable community

Forest

Grassland




Climax communities

 Climax community = Stable

* Type of climax is determined by climate
— Latitude, precipitation, and altitude
— Ex: Coniferous forest in Taiga regions

 Will remain until a disturbance occurs



Until there is a disturbance

e Can be natural
— Flood
— Fire

— Volcanic eruption

* Or manmade

— Abandoned farm

— Pollution




Primary Succession

hundreds of years




ECOLOGICAL SUCCESSION

SS\O“\ SECONDARY SUCCESSION
)2

PRIMARY
SUCCESSION
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Runoff and eutrophication =
Aquatic succession




