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Explain the Nitrogen cycle.

o Nitrogen Fixation

Nitrogen fixation
converts N, from the
atmosphere. Biotic
processes convert N,
to ammonia (NH;),
whereas abiotic
processes convert N,
to nitrate (NO;").
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e Assimilation

Producers take up
either ammonium
(NH,*) or nitrate
(NO;"). Consumers
assimilate nitrogen
by eating producers.

9 Ammonification

Decomposers in soil
and water break
down biological
nitrogen compounds
into ammonium
(NHZ*).

@ Nitrification © Denitrification

Nitrifying bacteria
convert ammaonium
(NH,*) into nitrite
(NO,") and then into
nitrate (NO;").

In a series of steps,
denitrifying bacteria
in oxygen-poor soil
and stagnant water
convert nitrate (NO;7)
into nitrous oxide
(N;0) and eventually
nitrogen gas (N,).
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Explain the Carbon cycle

@ Combustion converts @j] Producers convert
fossil fuels and plant CO, into sugars.

material into CO,
Atmospheric CO,

(8) co,inthe
atmosphere ' (2) sugarsare
apd Cco, . converted
dissolved in ' backinto CO
water are z
constantly Producers
exchanged.
’ N:i'ural Consumers

and human-sige—
f’ca odifires - Decomposersr

&
fossilfuel &

(@ Some carbon
can be buried.

II@' Human extraction of
fossil fuels brings carbon
to Earth’s surface, where
it can be combusted.

Figure 3.11
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Ocean Acidification

Atmospheric CO,

*Natural Consumers
and human-=§
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Water Cycle.

@ Evaporated water
condenses into
clouds.

Evapotranspiration

Evaporation
2
O from plants

from ocean

Evaporation
from soil

@ Solar energy
heats Earth,

and causes
evaporation.

Figure 3.10
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@ Water returns to
Earth as
h\\ \ precipitation

P’reci;':; ation (rain, snow, hail).

@

@ Precipitation falling on land
is taken up by plants, runs off
along the land surface, or
percolates into the soil and
enters the groundwater.




Phosphorus Cycle.

(@ Weathering of uplifted rocks
contributes phosphates to the
land. Some phosphates make
their way back to the ocean.

(ZD Phosphate fertilizer
applied to fields can
run off directly into
streams, become part iy phosphate rocks
of a soil pool, or be A, % from the ocean

absorbed by plants. \ A R : ; floorto ‘form
i#™ Detergents, = mountains.
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ul

@ Geologic forces
: can slowly lift up

F

=

v
Plants

4
4

P b W
‘Animals =

@ Excretion by animals and
decomposition of both
animals and plants
release phosphates
on land or in water.

4) Dissolved phosphates precipitate out of
solution and contribute to the ocean
sediments. Conversion of sediments into
phosphate rocks is a very slow process.

Figure 3.13
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Photosynthesis
(performed by plants, algae, and some bacteria)

M Explain the
= sun |=

I difference
between

e Photosynthesis
and Cellular

Respiration

Energy (performed by all organisms) Re S p i rati O n

Energy+6H,0+6 CO0;, «— C H,,0,+60,

Figure 3.4
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Explain the Trophic Levels,
Food Chains and Food Webs
through making an energy
Pyramid:
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Explain what a watershed Is.

Evaporation
from ocean

Flg_ure 3.16 . 310 part1
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Explain the difference Resistance
versus Resilience.




Explain and give an example of
Ecological Efficiency of 10% in
an Ecosystem.

Secondary
consumers

Primary

consumers




Biomes are categorized by
particular combinations of what two
factors.

Tropical

Temperate ' SGHSQI'IHI
seasonal forest forest/
. savanna
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Give 10 Biotic factors, 5 Abiotic
factors of a Temperate Forest.



What characteristics of a terrestrial
biome determine its productivity.

When the precipitation line
is above the temperature
line, plant growth is limited
by temperature.

When the precipitation
line is below the tempera-
ture line, plant growth is
limited by precipitation.
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Shaded region indicates

the growing season, when
temperatures are above 0°C.
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What are the different zones of lakes and the
open ocean & what defines them.

Intertidal zone
High tide
/ Low tide

Emergent P
rooted plants

TSN

Diagram of lake

Figure 4.29b Figure 4.35
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How does water depth or flow
influence the organisms that live Iin
Ml an aquatic biome.




Explain the how Species
Biodiversity is determined.
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Explain how genetic diversity
happens.

(c) Genetic diversity

Figure 5.2
E
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What is the difference between
genotypes and phenotypes.



Explain the 5 key ideas of
Evolution and how it happens.



() Mutation . 10% black 30% black
A mutation can o, 30% white 70% white
ariseina . ; ~ -
population and, if

itis not lost, may

increase in

frequency over Mutation occu
tima. in the population

——r

Time and

multiple
generations

(b) Genetic drift
In a large popula-

Explain 4 ways of
how Evolution can [E&

however, some

genotypes can be /o bl

lost by chance and il

the genetic

composition can 5

change over time, ‘3
Small population

(c) Bottleneck effact 40% black 67% black
if a population experi- 10% brown 67% black 33% brown
™ ences a drastic decrease 50% white 33% brown 0% white

in size (goes through a 0% white
“bottleneck”), some r a
genotypes will be lost,

and the genetic

composition of the

survivors will differ

from the composition of

the original group.

(d) Founder effect

If a few individuals from a
mainland population colonize
an island, the genotypes on
the island will represent only
a subset of the genotypes
present in the mainland
population. As with the
bottleneck effect, some
genotypes will not be present
in the new population.

Figure 5.12
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Explain & describe 4 examples of
Species interactions.

Figure 6.19
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Interactions between species
TABLE 6.2 and their effects

Type of interaction Species 1 Species 2

Competition
Predation
Mutualism

Commensalism

Table 6.2
Environmental Science
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Draw & explain a keystone
sSpecies.
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Figure 6.20 Figure 6.22
Environmental Science Environmental Science
© 2012 W H. Freeman and Company ©2012W. W Fresman and Company




Give an example and explain
Primary and Secondary
succession?

Beech and maple
Aspen, cherry, broadleaf forest

Shrubs and young pine
Perennial forast

weeds and
grasses

Beech and maple Figure 6.24

? broadleaf forest Environmental Science
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Lichens forest
Exposed | and
rocks mosses

Aspen, cherry,

Annual

Figure 6.23
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Explain the Theory of Island
Biogeography.
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Explain how latitude, time, area, &
distance affect species richness of
a community.




What is the Net Primary Productivity
of an ecosystem if the Gross
Primary Productivity 2.5 kg C/m?/yr
and lose 1.5 C/m?/yr due to
respiration.



In an Energy Pyramid the Producer to C1 have
18% ecological efficiency, C1 to C2 = 15%, C2 to

C3 = 9% We the Producers start off with 1100
units of energy how much is left at the C3 level?.



The net primary productivity of an ecosystem is
1kg C/m?/year and the energy needed by the
producers for their own respiration is 1.5 kg C/m?/
year. The gross Primary Productivity would be?.



What is the percent change in Biodiversity if an
ecosystem started with an H factor of .7, then 3
years later after a drought has an H factor of .47



Some scientists estimate that the
current global extinction rate Is
about 30,000 species per year. If
there are currently 10,000,000
species on Earth, how long will it
take to destroy all of Earth’s
Biodiversity?



