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What is Ecology?
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Ecology Is.

ng?yo 2 low blie algl wyp %
w8 0155 g2 ge U 5 05
obr (S55e Loyl o)) 3 9 35by 0
O b pluss ;5 (65, g ool
oL 9ol Lo 5 0a; Cldga g
235 (50 )y aalllae 390

dbaly wyp eSS (gidsS] cplply %

* 2
9 Ry .. 3 1 x

by ol (Sjslo



http://images.google.com/imgres?imgurl=http://hannibaltrent.com/Images/ecology%5b1%5d.jpg&imgrefurl=http://hannibaltrent.com/default.htm&usg=__qi0LbcTiLWFQZUYDUDaGW9wpdc4=&h=587&w=500&sz=34&hl=en&start=10&um=1&tbnid=ngBhcEbZ2gFiqM:&tbnh=135&tbnw=115&prev=/images?q=ecology&hl=en&rls=com.microsoft:en-us&sa=N&um=1

ECOLOGY:

x The study of the interactions of living things
with each other and their physical
environment.




And the ENVIRONMENT is...
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x Abiotic factors are non-living.

x Abiotic factors include science like chemistry, physics and

geology.

x Interactions of abiotic factors result in weather, seasonal
changes, tides, air quality, and water quality

x Biotic factors are l1ving and can be categorized
within an ecosystem structure. ..

(\ 4 5)Species —> Population ——> Community

ECOSYSTEM: all of the communities that live 1n an
area together with the abiotic factors in the environment
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Abiotic and Biotic factors are
intimately intertwined. ...
Geographic location (latitude and
longitude) determines abiotic
factors such as temperature and
climate....which in turn, dictates or [—
forces a certain type of ecosystem to s

exist. —
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A dead tree IS no
alive but not

abiotic....why?




It was
once
living!
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Biotic features are all living things in the

biosphere.

x The biosphere is all the
parts of Earth that support
life.

x This measures
approximately 20km thick
(12.4 miles)! Most life on
Earth exists between 500m
below the surface of the
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Biosphere: that portion of the earth where life exists

a. The Dbiosphere is composed of numerous
complex ecosystems.

b. An ecosystem involves interactions between
abiotic (physical) and biotic (living) factors. The
members of the community in the ecosystem
and environment must Interact to
maintain a balance.
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Levels of
Organization
studied in
Ecology...

. |Atoms

Biosphere

Body |

system

Harcourt, Inc.



What types of
abiotic factors are
Influencing these
ecosystems?

What types of
communities make
up these
ecosystems?




39790 £ > 3 .3 w5 (o0 Pl ilio Sl old §f pls (Y 99 (5 5 Ologud
13,909 oandl (ot 4L dw 4 (g (o0 1) S388 5T o

oL g o b lalS alayl; el ole o(Plant Ecology) als 59581 @

O gy s L o> dlay e85 ol o(ANImal Ecology) gl 559581

oW G bas b bl dlatly el Gle o(Terrestrial Ecosystems) bl g54e81 ©



W3 9990 0N ) D199 90 SIURT > 93 198 (0 1y S5 eT A L aw I Sy 2
20 90d el (& 99 09 35 9O &

L5‘Ls’z>c\.39f S92 4.395 S bla Q‘)ﬂ )" C)T 40 4 :(AUteCOIOgy) 6ol 2l g58daST (LI
255 0 5l (wy 390 iyl lse b gt 43gS G alaily g Jat8 o 00

—_—

s 09,5 S5 40 a5 alisre glraiss A lee ofy8l o adasly 1o aS i e 558088 (o
90 3l &lg (o 095 rex (599981 005 oo HlE sy 0j90 Glidgel i e g L p (s

S8 18 wLb.o9w)ﬁ Sy90 Loy g Sl o¥ s



VLSE Elaids ) p) S oo el CblgiSy g g ySiom aSmoS| lalad | T | LAk WA ANNANS

el o (ECOSYSTEM ) pianassST I Mas)

93 oM g odd i wdSSl cuns3olgST (Tansley) s by VAYD Jlo > wiwawsS] o5l
5L~ (Ecological System) 5590581 (ola it dalS

@ ey ol A preawsS] b (S5deST Sl e dawd o3lw g aodE pgrde
9 oldl 5 5] oS 33,55 0 S Ll (S0 busme g 8055 Cildga ge ds gexo
SByro olopig§ Oladuio 9 O (433,5 (S £55 )l )oils 9 QLS (gaily (Sumy

D415 39 g il Aold] i (gl (S &8l oy 13 &S Cowl SBIGSS g SNoRd £



WHAT ISAN ECOSYSTEM?

x A bounded ecological system
consisting of all the
organisms in an area and the
physical environment with
which they interact (Chapin
et al. 2002)

x The sum of all of the
biological and non-biological
parts of an area that interact
to cause plants to grow and
decay, soil or sediments to
form, and the chemistry of
water to change (Aber &
Melillo 2001)




WHAT [S AN ECOSYSTEM?

x A community and its environment
treated together as a functional
system of complementary
relationships, and transfer and
circulation of energy and matter
(Whittaker 1975)

x Any unit that includes all of the
organisms (i.e., “the community”) in
a given area interacting with the
physical environment so that the
flow of energy leads to clearly
defined trophic structure, biotic
diversity, and material cycles (i.e.,
exchange of materials between
living and nonliving parts) within the
system (E. Odum 1971)




SIMPLE ECOSYSTEM MODEL

ATMOSPHERE Q

COy
Key Attributes: C)/ / \\C::}
Biotic and abiotic processes

*Pools and fluxes w l / -~ m\

Plants Animals

FEYy &)

'/—\@@@

R o Decomposers

' ' @
\/ @
ECOSYSTEM




x the study of the interactions
among organisms and their
environment as an integrated
system (Chapin et al. 2002)

x the study of the movement of
energy and materials,
Including water, chemicals,
nutrients, and pollutants, into,
out of, and within ecosystems
(Aber & Melillo 2001)




DIFFERENCE BETWEEN ECOLOGY AND ECOSYSTEM

Ecology and ecosystem are two closely related terms which describe the

Interactions of organisms with their environment.

* Ecology is the study of relationships and interactions of living
organisms either with other living organisms or the surrounding
environment.

» Ecosystem is a subpart of ecology. It comprises of a biotic factor
Including all animals, plants, and microorganisms, and an abiotic
factor including all non-living physical factors in the environment.

The main difference between ecology and ecosystem is that ecology Is

the study of ecosystems whereas ecosystems are units that are formed by

the interaction of a community of organisms with the environment.

i) o Jo 35 Sl ptuupsST allao $550551 85 sl il pias] 5 (59551 o ool gl
bobd LA Szl Lt LLEE | SRR LR SN SR ERANIEEY)S



SIMILARITIES BETWEEN ECOLOGY AND ECOSYSTEM

*Both ecology and ecosystem describe the relationship and
Interactions of the living organisms with each other and their
surrounding environment.

*These relationships and interactions with each other fulfill their

basic requirements of life like food, nutrients, water, and

residence ( 5.; J>x).



AN ORGANISM'S NICHE S ) 5 85l

x Habitat: the actual place an
organism lives

x Niche: both living and non-
living parts of an ecosystem
that determines an
organism’ s role in the
ecosystem.

x |f two species share the
same niche, they will have
various interactions.

x How can species interact?




AN ORGANISM’S NICHE

x These relationships are complex. Each

population of species interacts with other

species, or biotic factors, as well as with the all of
the abiotic factors.

x The niche of an organism and it’ s interactions is

determined by where it stands in the ecological
structure of the ecosystem.

-Producers
-Consumers
-Decomposers
-Scavengers

l".“;',"ff Bﬁcky knew that he
"= owned his position
in his niche
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Energy in the Ecosystem

x Energy from the sun enters and
ecosystem when producers used
the energy to make organic matter
through photosynthesis.

x Glucose is the primary energy
source (carbohydrate) produced
by photosynthesis.

x Consumers take in this energy
when they eat producers or other
consumers.




ENERGY IN THE ECOSYSTEM

% Plants absorb less than 1% of the sunlight that
reaches them!

x However, photosynthetic organisms make 170
billion metric tons (. s,LL- Vv-) of food each

year

x The energy captured by producers is used to
make cells in both producers and consumers.



PRODUCERS

x Producers are autotrophic
organisms that make their own

food.

SOLAR ENERGY HYDROH-IERMAL ENERGY

p7AiSLoU ool ofEanis s use APHOTOSIVTES | BCHEMOSHTESS
photosynthesis and contain L) ; A
/I Carbon ioxide (C0,) + Water(1,0) +
chlorophyll Carbon dide (00, Waer 1,0) WML(H})WWJ:,’&,
(Carbon Dioxide + Water + Sunlight ¢
=Sugar + Oxygen)

0 [cats o0} Suporcc 0,
+ Chemotrophic organisms use g
chemlcals other than H,0, such as H,S

Cawzosh
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PRODUCERS!!!
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x Consumers are heterotrophic organisms that
cannot make their own food. They must ingest
(eat) other organisms.

-Herbivores feed on vegetation (producers).

-Carnivores feed on herbivores or on other
carnivores.

* Secondary carnivores feed on herbivores,
X lertiary consumers feed on other carnivores

obls> =z .
-Omnivores feed on both producers and
consumers

-Scavengers feed on dead or decaying organisms
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SISy
Scavengers feed on CARRION (dead or injured animal
corpses) and dead plant biomass. Scavengers reduce the
size of dead organic matter...Decomposers will finish the job!




DECOMPOSERS are heterotrophs that recycle small,
often microscopic bits of dead organic matter into
Inorganic nutrients available for plants to take up from
the soil. Decomposers RECYCLE nutrients!
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| | Ice sheet and polar desert ] Mixed and deciduous forest Savanna

Tundra - Tropical rainforest - Desert
B Taiga Steppe I Mediterranean vegetation
B Montane (alpine tundra and montane forest)
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| Ice sheet and polar desert
Tundra

B Taiga

I Montane (alpine tundra ar

Tundra

*Far north, above 60° N in Northern Europe, Alaska and Russia.

*Below freezing for most of the year (Summer 5-10° C, winter -30° C)

*Low precipitation — less than 250mm per year, most of which falls as snow.
*Near-continuous sunlight during the summer, and little or no sunlight during the
winter.

*There 1s more cloud cover in the summer.

*Few trees due to lack of light in the winter. Vegetation includes mosses, grasses

and low shrubs. gl o5 slo aziz 10 g o ale o o3>
*Relatively few species of animals. Examples include Arctic hares, Arctic foxes
and birds. OB g wdad sla olg, ¢ dad sl 65 >

*Some animals migrate south during the winter.



Arctic Ocean S *’ Arctic Ocean
o
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| Ice sheet and polar desert
Tundra

B Taiga

I Montane (alpine tundra ar

Tundra

*Sparse vegetation produces little leaf litter and organic matter decomposes slowly
due to the cold temperatures.

0 4355 ool)] 4 0y slod o 4y I 0lge g S (0 ulsi T 5l 6T i S (BLS ludigy®
*Soil is thin and nutrient-poor.

*Below the soil surface, there is a layer of permanently frozen land (permafrost).

Light snow. Sww Sy 393
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I Mixed and deciduous forest

Tropical rainforest

Steppe

Tropical rainforest

e 23.5° north—23.5° south of the equator.

* Hot and wet all year.

* Around 12 hours of sunshine all year round.

* Rich in plants and animals.

* Almost all plants are evergreen (they don’t drop their leaves in a particular
season).

e Plants grow quickly and are adapted to take in maximum light.

* Dense vegetation provides food and habitats for many species of animals.

» Poor soils as nutrients are rapidly recycled as leaves decompose quickly,
providing a constant supply of nutrients to the soil.
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Savanna

- Desert

I Mediterranean vegetation

Tropical grassland or savanna

Within the tropics. Mainly between 5° and 15° north and south of the
equator.

Lots of sunshine throughout the year.

Relatively low rainfall (800-900mm).

Hot with a wet and dry season.

Fires are common 1in the dry season.

Temperatures are highest (around 35° C) just before the wet season and lowest
(around 15° C) just after it.
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Savanna

- Desert

I Mediterranean vegetation

Tropical grasslangsor savanna L3Lsl

e Mainly grass, screfb, small plants and a few specially adapted trees e.g. acacia.
These plants are adapted to recover quickly after a fire.

* Many species of insects. asl,;

* Large mammals such as lions, elephants, giraffes and zebras.

e Thin, nutrient-rich soil formed as the grass dies back or burns during the dry
season.
0 Sl Sl fad jo ile (piz g b ale 59 G 51 b a5 gdke olge (S g S S e

o g

Nutrients are washed out (leached) during the wet season.



Desert
15-30° north and south of the equator.
Located in a belt of high pressure (sinking air) and low rainfall.

Low rainfall (Iess than 250 mm per year).
It might only rain once every two or three years.
Very hot and dry.

bl @bl

Savanna

- Desert

I Mediterranean vegetation

Sinking air
"~ Air rotates
~ clock-wise
*
Ground
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Savanna

- Desert

I Mediterranean vegetation

Desert

* High range in temperatures between very cold night temperatures (0° C) and
hot daytime temperatures (e.g. 45° C)

* Hot deserts get more daylight during the summer than in the winter.

* There i1s little cloud cover because they get lots of sunshine hours during the
day.

» Plant growth 1s sparse due to limited rainfall.

* Vegetation includes cacti and thorn bushes.

Sl S sla gy g b ogSE Jold alS idey ¢
* Many plants have a short life cycle and appear only when it rains.
* Limited plants.
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Savanna

- Desert

I Mediterranean vegetation

Desert

* Relatively few animals species, those that do exist have adapted to the harsh
climate including scorpions, lizards, snakes and insects.
5heailonds 55l (i glsm 5 T L il 0925 a5 ldl (o8 L (553l lo 43S
Sl g )l « Sgo)lo coyie alox
* Sparse vegetation means there 1s little leaf litter and high temperatures mean it
is slow to decompose, leading to soils being thin and nutrient-poor.
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Savanna

- Desert

I Mediterranean vegetation

Mediterranean

« 30-40° north and south of the equator.
*  West coasts.
e Hot, dry summers and warm, wet winters.

* Mainly scrub vegetation — plants adapted to summer drought.
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1 Mixed and deciduous forest

- Tropical rainforest
Steppe

Mixed and Deciduous forest / Temperate forests

40-60° north and south of the equator.

High rainfall and mild temperatures in the mid-latitudes.

Four distinct seasons.
Warm summers and cool winters.

Rain throughout the year, up to 1500 mm per year.
Days are shorter in winter and longer in summer.
Hours of sunshine vary throughout the year.
Fewer plant species than tropical rainforests.

Rich deciduous woodlands.
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Arctic Ocean

nﬂ’c,‘g* Arctic Ocean
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Atlantic
[oI-T1)]

1 Mixed and deciduous forest

- Tropical rainforest
Steppe

Mixed and Deciduous forest / Temperate forests
* Forests are made up of broad-leaved trees that drop their leaves in autumn e.g.
oak, shrubs and undergrowth.
diled Ky o ly 095 o S o sob o aS Wil ool LSS S e S0 il K> °
S5 25 SalS 5 o a0 (Losh
* Mild climate and range of plants provide food and habitats for mammals such as
foxes, squirrels and mice, birds and insects.
5 o by aiile Gl il oliuj 5 138 (ol S 5| (ormmng il g Joino gl g ol 0
WS (oo @2l ) Syl g (B0 «hge
* Plants lose their leaves 1n autumn, and leaf litter decomposes quickly, so soils
are nutrient-rich and relatively thick.
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Temperate grassland
* 40-60° north and south of the equator (higher altitude and latitudes than
tropical grasslands).
* 250-500mm of rainfall each year, mainly in late spring, early summer.
e Hot summers (up to 40° C) and very cold winters (down to -40° ).
* Light varies throughout the year.
e Quite low rainfall.
e Mainly grassland vegetation.
* Rainfall is too low to support large plants, so there are few trees.
 Home to fewer species of animals than tropical grasslands.
 Mammals include bison and wild horses and rodents such as mole rats.
185 e b (ge wlile (G Wga g (g cunl g 1o BeS (pinogl Jolds ol jluiliny
ol o0
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Temperate grassland
* Decomposition happens quickly in summer due to high temperatures. So soils

are relatively thick and nutrient-rich.
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|| Ice sheet and polar desert

Tundra

B Taiga

I Montane (alpine tundra an

Coniferous forest (Taiga) / Boreal Forest

 High latitudes, 60° north of the equator and on mountains.

« Long, cold winters (-20° C)

e Short, mild summer (-10° C)

* Limited precipitation (less than S00mm per year). Most of this falls as snow.

* Lots of daylight during the summer months, little or none during the winter.

* Clear skies so plenty of sunshine during daylight hours.

* Most trees are evergreen, so they can grow whenever there 1s enough sunlight.

* Coniferous trees such as pine and fir are common, as are low-growing lichen
and mosses.
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Arctic Ocean

—y e Arctic Ocean = (e . = .
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Atlantic
Ocean

|| Ice sheet and polar desert

Tundra

B Taiga

I Montane (alpine tundra an

Southern Ocean

Coniferous forest (Taiga) / Boreal Forest
* Relatively few animals species because of the lack of food available.
* Needles decompose slowly due to cold temperatures, so soils are thin, nutrient-
poor and acidic. |
Slgo 3l id (3L b S (] ply g (o0 1 jxi (olyl 0w slod Jdo b S o (Sigw  *
REGW Y. 6.5"\'.‘2""" 9 ‘5&3&0
* The soil 1s frozen for most of the year due to cold temperatures.
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Arctic Ocean
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Southern Ocean

Southern Ocean

|| lce sheet and polar desert [ Mixed and
Montane Tundra " Tropical rai

B Taiga Steppe
I Montane (alpine tundra and montane forest)

* Very cold.
e Thin soils.

* Limited vegetation.



Arctic Ocean

Fﬁ’&‘w Arctic Ocean
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Southern Ocean

Polar
* Very cold all year round.
* A permanent or semi-permanent layer of ice.

* Mainly found in the Arctic and Antarctic.
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Figure 33-10 Discover Biology 3/e
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* The littoral zone is the part of the sea,lake or river that
is close to the shore.
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(Benthic zone) o 059> L bab,o S L s o bl

Benthic habitats cover about 70% of the earth surface.
The benthic zone is the ecological region at the lowest level of a body of water such as an ocean or a lake, including the

sediment surface and some sub-surface lavers. The benthic region of the ocean begins at the shore line (intertidal or
eulittoral zone) and extends downward along the surface of the continental shelf out to sea.
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The Pelagic Zone is divided into four subzones: 1000 m Mesopelagial

1) The Epipelagic Zone

2) The Mesopelagic Zone
3) The Bathypelagic Zone
4) The Abyssopelagic Zone

Bathypelagial

l. Pelagic - (1) Epipelagic (2)
Mesopelagic (3) Bathypelagic
(4) Abyssopelagic

Il. Benthic - (5) Littoral, Sub-
littoral (6) Bathyal (7) Abyssal
(8) Ultra-abyssal | Note:

depths are in meters . " Hadopelagial

Abyssopelagial
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coniferous forest

ecotone zone

water table

ecotone zone

Sy S sl Ko
coniferous forest

> < > < > < > <«
non floating ' quaking quaking ' non floating
Sphagnum fioating . floating . Sphagnum
o r;‘ moss. ~ mat mat . moss ’@
' ahd shrubs . . and shrubs '

Eriophorum vaginatumg

Andromeda polifolia L.,

Vaccinium oxycoccos L.

Drosera rotundifolia L.

Sphagnum magellanicum Brid3

Rhynchospora alba (L.) Vahl,
Scheuchzeria palustris L.,
Carex limosa L.,

Carex rostrata Stokes

Carex lasiocarpa Ehrh.
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Food Chains

A Food CHAIN is a series
of organisms that
transfer food between
the trophic levels of an
ecosystem using only

one species at each ‘-rf
level...a simple chain. 500000 Units.

| ofRadiant
nergy

x The arrows represent

~ 1 Unitof
the flow of energy from  F7r ) radiant energy
one organism to the B\ /oy human mass
next. *“mooo Units

x The arrow points
toward the organism
doing the ‘eating’ . |

| <710 Units

oo S o T

100 Units




Food Webs ( olic ass)

Ecosystems are not as simple
as shown and not often R b
explained by a single food = e |
chain... Food WEBS more  ZB&FES, /. | | -

accurately show the network @& (= .0

of food chains representing  wrummine™ /Y

the feeding relationships {

among organisms in an

ecosystem.

»x Most organisms feed on
more than one type of .
organism at different trophic /| ==,
levels. e

// i \Gclden-:fcwned
I|I ‘yl

nifrates, etc.)



How do Food Webs show complexity?

x [he
that have
many species and many interactions (lots or
arrows) because they are more stable...more
resistant to disturbance by natural disaster or
human interference. Why?
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®  EXAMPLE OF A FOOD CHAIN %

Plant

Small Birds eat Owls eat
Caterpillars Small Birds

Caterpillar
eats the plant



http://images.google.com/imgres?imgurl=http://www.richard-seaman.com/Insects/USA/Caterpillars/ChainOLakes/EasternTentCaterpillarSideView.jpg&imgrefurl=http://www.richard-seaman.com/Insects/USA/Caterpillars/ChainOLakes/index.html&usg=__I-q4RFj8Olr0xUTtikiToIOrEEo=&h=705&w=980&sz=96&hl=en&start=106&sig2=qOP2VyDUI4VJnu1-iZAIIg&um=1&tbnid=_Vv8C0KXvur8LM:&tbnh=107&tbnw=149&prev=/images?q%3Dcaterpillar%26ndsp%3D20%26hl%3Den%26safe%3Doff%26rlz%3D1T4GGLJ_enUS311US311%26sa%3DN%26start%3D100%26um%3D1&ei=NSbaSZ69I5zFtgfllrzgDw

@ PRODUCERS AND CONSUMERS ¢

0 Plants are called producers because they make their own food. They
are at the start of a food chain.

2 Animals are called consumers because they eat other plants and
ahimals.

L e

Producer Consumer

93



® PREY AND PREDATORS @

0 A predator is an animal that eats other animals.
0 The animals that predators eat are called prey.

Prey

Predator




WHAT’S INAFOOD CHAIN?

xProducers
x Consumers
x Decomposers
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Apex
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(tiger shark,

moray eel

Herbivores
IV ends gy

(zooplankton, snails, urchins)
Producers
1075 enea gy

(phytoplankton, cyanobacteria, algae)




Remember
scavengers and
decomposers can
enter at any level!

= Tertiary Consumers= CARNIVORE EATING
OTHER CARNIVORES

Primary Consumers= HERBIVORES

PRODUCERS = Autotrophic Plants


http://images.google.com/imgres?imgurl=http://www.smpl.org/mainlibrarylandscaping/Landscaping%20Images/Century%20Plant%203.JPG&imgrefurl=http://www.smpl.org/mainlibrarylandscaping/index.htm&usg=__ydWST9BZ3UEJQhrXZssmCFKQBQ0=&h=1944&w=2592&sz=685&hl=en&start=7&um=1&tbnid=5SwBUxnGPhjCoM:&tbnh=113&tbnw=150&prev=/images?q=plant&hl=en&rls=com.microsoft:en-us&um=1
http://images.google.com/imgres?imgurl=http://www.canadiangeographic.ca/atlas/Images/Glossary/Herbivore.jpg&imgrefurl=http://www.canadiangeographic.ca/atlas/glossary.aspx?alpha=H&id=135&lang=En&usg=__zkTGb-rtdQEJbjnBfblvHsB7OoA=&h=254&w=350&sz=142&hl=en&start=1&um=1&tbnid=8KWcOjbayGiTLM:&tbnh=87&tbnw=120&prev=/images?q=herbivore&hl=en&rls=com.microsoft:en-us&um=1
http://images.google.com/imgres?imgurl=http://images.quizilla.com/S/SP/SPI/spiritdetectivegirl/1141998965_iger2Cface.jpg&imgrefurl=http://www.nordinho.net/vbull/how-who-what-quizzes/24277-what-your-inner-animal-form.html&usg=__xX90WjcwVSVbEplAJFyg9FBvkO8=&h=279&w=366&sz=20&hl=en&start=1&um=1&tbnid=zMZXpo9rfm5rZM:&tbnh=93&tbnw=122&prev=/images?q=carnivor&hl=en&rls=com.microsoft:en-us&sa=G&um=1
http://images.google.com/imgres?imgurl=http://i.pbase.com/u12/cile/upload/38241999.xx_aaseter_wordt_gegeten_door_aaseters.jpg&imgrefurl=http://www.pbase.com/cile/image/38241999&usg=__5d8I9eW8UvXXxQI0LAlRLdhSzxc=&h=533&w=800&sz=80&hl=en&start=7&um=1&tbnid=QQ4ny1Xdb89dxM:&tbnh=95&tbnw=143&prev=/images?q=carnivor&hl=en&rls=com.microsoft:en-us&sa=G&um=1
http://images.google.com/imgres?imgurl=http://www.cnwildlife.com/zgwz/UploadFiles_7933/200510/20051021181954196.jpg&imgrefurl=http://cambalacheaustral.blogspot.com/2007/07/la-comadreja-y-la-zarigueya.html&usg=__1L-YfJtmGeShOe_bJcYJkfrYSCk=&h=358&w=480&sz=48&hl=en&start=29&um=1&tbnid=2hzB_oIaURLJ6M:&tbnh=96&tbnw=129&prev=/images?q=carnivor&ndsp=20&hl=en&rls=com.microsoft:en-us&sa=N&start=20&um=1

Ecological Pyramids

x Relative amounts of energy are represented in an
ecological pyramid: a diagram that shows the relative

amounts of energy in different trophic levels in an
ecosystem. An ecological pyramid can show energy,

biomass, or the number of organisms in a food web.
0d3) 03¢5
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CO, in atmosphere

e

Cellular respiration

Burning

Photosynthesis

Plants, algae,
cyanobacteria
Higher-level
Wood and consumers
fossil fuels

Primary
consumers

Detritivores

(soil microbes
and others) < I Detritus
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Nitrogen in atmosphere (N,)
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NITROGEN CYCLE

Ammeonia

Decomposition and oxidation of
cellulos by Cellulomonas Bacteria
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as well as lignin eating fungus.
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Mitrite ions
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Sustainable Forestry

the practice of requlating forest resources to meet the needs
of society and industry while preserving the forest's health
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