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= From a well-to- @q‘amlly
= Traveled extensively

throughout Europe,
America, and Russia

= Had a holistic view of
ature
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= —1“I=I6'vvas*th91eadmg German
- disciple of Charles Darwin

= He coined the term
“Ecology”

= He originally used the Greek
spelling Oecologie, and
defined it as “the science of
the relations of living
- ganlsms to the external




= Haeckel derived the ne
2108 frorr e SElfrle oo
IOURENRINHETCICETANVOTE
conomy” (“Oekoenomie
the Greek oikos, referring
- originally-to the family
household and its daily
operations and maintenance

= The reason was that at that
time, people thought that
natlonal economic affairs
could be understood as an
xtension of the

eckel thought that the
Earth constituted a single
economic unit
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SUETIEEN OITKIIGWI EUYETCORCEMIINGTHE
~economy of nature ( ) the study of al
- ~thoese.complex interrelations referred to by
Darwin as the condition of the struggle for

the existence”
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- For many years the term was ignored. The
e ‘thereconomy of nature” instead.as in._
- reV|ou centuriesinaturalleconomy,” was
ySed to refer to physiology




. ltwas in 1935 that Arthur Tansley the Brltlsh "ecologist, _—
- Ccoined theterm ecosystem, the interactive system
established between the biocoenosis (the group of living
creatures), and their biotope, the environment in which
they live. Ecology thus became the science of
ecosystems.

ﬂe&eleys concept of the ecosystem was adopted bz‘ the ~
Influentie . educator Eugene O

wrote a textbook which (starting in 1953) educated more
than one generation of biologists and ecologists in North
America.
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- Potential Energy: stored energy capable
~ and available for performing work.

= Kinetic energy: energy of an object In
motion.

= The First Law of Thermodynamics:
penergy IS neither created,or destroyed....

nenl be converted from one form to
another.
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= Entropy: the reduction in the amount of
~ energy avallable to do work as a result of
energy loss through heat during transfer.

= The Second Law of Thermodynamics: when
energy Is transferred or transfermed, part of
the energy assumes a form that cannot pass

ﬂﬂ’any further. e —
ﬂungiMhe 2nd [ay
ecause we are part of an open system, not a
closed system

—
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__- Prlmary 'y productivity: the rate at which radiant
~energy 1s converted by photosynthesis to organic
compounds.

— Gross primary productivity: the total rate of
photosynthesis, or energy assimilated by. autetrophs/

— Net primary productivity: the rate of energy storage as
organic matter after respiration costs.

ﬁ{andmg crop biomass: the amount of accumulated
[ganic matteriound.l a atialgiven time.

’l\! tprimany/ production can be estimated by measuring the
change in SCB over time.




= The most important abiotic factors that
determine the biosphere's structure and
dynamics Iinclude

— solar energy

— Nutrients




. Mineral nutrients
Tissue growth nitrate.

{biomass
‘ phosphate,
production) potassium

Storage &

- B | (starch)

Carbon dioxide
(6C0O,) ‘ respiration
Water | Energy release |

=t for growth functions

Oxygen
atmosphere
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ThlS 1s a result of the Varlatlon n solar
... radiation at different latitudes

North Pole
60° N

Low angle of

incoming sunlight

30°N

Tropic of
Cancer

Sunlight directly 0° (equator)

overhead

Low angle of Tropic of
incoming sunlight Capricorn
EUS

60° S
South Pole Figure 34.6A







ll .,,,M NUtent Control
Prigapy Brocluciioniln Renesidel =008)s

B

EMPERRALIULE WV

= Net primary
productivity
Increases with

Increasing mean
annual temperature

and. rainfall.
.-——’"_
e — H




Jlempenaiuep\VatcanciNutients,Contiol

r)nm«\,r\ Procysiior ig [ eﬁ;:;gtm | Ecosysiar

" T'he combination of

high-temp and high |

rainfall result in the [N/t
highest prim pro.

Why?
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® Pine heath
® Tallgrass
prairie

Aboveground productivity (log,
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® Creosote-bush desert

1.50 —L— . G
2.00 2.25 2.50 2.75 3.00 3.25
Estimated actual evapotranspiration (logo mm/yr)
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HANPP
Units: % of NPP

@ 200-40,000
@ 100-200
) 80-100
) 60-80
O 45-60
O 30-45
@ 20-30
@ 10-20
‘@ 0.1-10
0
(b)
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Table 20.1  Net Primary Production and Plant Biomass of World Ecosystems

Mean Net Primary

Production World Net Primary Mean Biomass
Ecosystems Area per Unit Area Production per Unit Area
(in Order of Productivity) (106 km?) (g/m?/yr) (10° Mt/yr) (kg/m?)
Continental
Tropical rain forest 17.0 2000.0 34.00 44.00
Tropical seasonal forest 7.5 1500.0 11.30 36.00
Temperate evergreen forest 5.0 1300.0 6.40 36.00
Temperate deciduous forest 7.0 1200.0 8.40 30.00

12.0
15.0

800.0
700.0

9.50
10.40

20.00
4.00

Boreal forest

Savanna
Cultivated land 14.0 644.0 9.10 1.10
Woodland and shrubland 8.0 600.0 4.90 6.80
Temperate grassland 9.0 500.0 4.40 1.60
Tundra and alpine meadow 8.0 144.0 1.10 0.67
71.0 1.30 0.67
Rock, ice, sand 3.3 0.09 0.02
Swamp and marsh 2.0 2500.0 4.90 15.00
500.0 1.30 0.02
720.0 107.09 12.30

Desert shrub

Lake and stream

Total continental

Marine
Algal beds and reefs 0.6 2000.0 1.10 2.00
1800.0 2.40 1.00
500.0 0.22 0.02
360.0 9.60 0.01
127.0 42.00 0.003
153.0 55.32 0.01
320.0 162.41 3.62

Estuaries

Upwelling zones

Continental shelf

Open ocean

Total marine
World total

Source: Adapted from Whittaker 1975.

Copyright @ 2006 Pearson Education, Inc., publishing as Benjamin Cummings



- Tropical forest |:| Polar and high-mountain ice |:| Temperate deciduous forest

D Savanna - Chaparral Coniferous

[ ] Desert [ ] Temperate grassland I Tundra (arctic and alpine)
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DESENS are Jriest or all terrestial-viemes

e — ~

_..__— I'hey are characterized by low and unpredictable
- rainfall

. Desertific

environ
problem
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S chiapartal™

~ biome is a

= shrubland with
cool, rainy
winters and dry,

hot summers

- C;l;‘aparral
getationiSaus
adapted to
periodic fires

Figure 34.14
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Jfate'grassiandsrare round mtae

B

|nté" [ors of the contlnents where winters are"
cold

= Drought, fires, ang
trees from growjigls

— Farms have [F==
replaced de=
- most
of North it
S America’s
temperate
grasslands




‘—qure S suffluent m0|sture up“"tpo "[h%”
growth of large trees

— Nearly all of
the original
deciduous
forests in North
America have

een drastically

- altered by

= agriculttretand
urban
development

Figure 34.16
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forest,

or taiga, Is the
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terrestrial
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Figure 34.17
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_==Ggasta]_comferous forests of the Pamflc

Northwest are actually temperate rain forests
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THE BIOSPHERE
Tne o

:—:J_J.h.e g.IobaJ_ecosystem IS called the
biosphere

— |t Is the sum
of all the
Earth's

épgsystems
. - -‘he biOS = ‘:_m},:l L

complex level TN .
in ecology |  Figue342a




= The biosphere Is self-contained

* Patchiness characterizes
the biosphere o

Patchiness occurs in the
distribution of deserts,
grasslands, forests, and

—

es

as a unique
community of species



Abiotic components
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m— provides practically all the energy
for ecosystems.

= |porganic supbstances, e.g., sulfur, boron, tend
to cycle through ecosystems.

= Organic compounds, such as proteins,
carbohydrates lipids, and other complex
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~ = The biotic components of an ecosystem can be
~ Classified according to their

= Organisms that produce their own food from an

energy source, such as the sun, and inorganic
pounds e T —
ISMISHthal" ConSUMEe ether organisms as a

00d source. -




Biosphere: Ecosystem:
Global processes  Energy flux and cycling

of nutrients ;
Community:

Interactions among
populations

Population:
Population dynamics;
the unit of evolution

Organism:
Survival and reproduction;
the unit of natural selection




Trophic level

Solar radiation

.

Primary producers

v

Primary consumers Herbivores

Trophic

‘ levels
Secondary

production Secondary consumers Carnivores

«

Tertiary consumers Top carnivore

The schematic structure of a food chain. Each trophic level may contain
many species.




. tropﬁlc Ievel |s-tﬁe4365|t|on occupled by an orgais‘a —
~food chain.

= Trophic levels can be analyzed on an energy pyramid.

= Producers are found at the base of the pyramid and
compromise the first trophic level. —

= Primary consumers make up the second:trophic level.
= Secondary consumers make up the third trophic level.

inally:tertiary,consumers make up.the top troghic levels




Portion used in Undigested  CQ, (exhaled)
+

Digestion cell respiration

and | Hel
absorption o z

Other wastes excret ,‘ '
in urine




= _Eltonian_pyramids
= Number of individuals per species
= |s this pyramid stable?

Herbivorous
insects

Grasses




= WWhat If we transformed each species Into
pbiomass Instead of absolute numbers?

Carnivorous
insects

Herbivorous

150,000 Herbivorous ' insects
insects

(b) Forest community (c) Biomass of forest community
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- Energy is sometimes considered in terms of

—— 5|omass the mass of all the organisms and
organic material in an area.

= There is more biomass at the trophic level of -
producers and fewer at the trophic level of
tertiary consumers. (There are more plants on
zarthrthan'there are animals.)

10 + Mass = Weight of living thi’ngs within an
ecosystem.



*Energy pyramids can never be inverted
*|s there room for anyone else

at the top of this food chain?

(e) Energy levels of a stable community (kcalday)




__= The producers, consumers, and

i-—‘-

decomposers of each ecosystem make up a
food chain.

= There are many food chains in an
ecosystem.

90d chains show where energ Jé"p:——

transienesd ana net wnoerea no.
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Spider mite Killdeer

3rd
Trophic <
Level

2nd
Trophic -<
Level

1st
Trophic {
Level

. Autotrophs_
Photosynthetic
bacteria and algae

4th
Trophic<

Level Decomposers
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5th Trophic

Harp seals © Eavel

4th Trophic

i Level
Fattish Atlantic

3rd Trophic
Capelin Level

D P Arctic F i) o =

Cephalopod
molluscs

Myctophid Sand cod / Redfish Herring

g f o ine T30
chinoderm
Ve

2nd Trophic
Level
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Pelagic i Pelagic =
Veids decapods Copepods Euphausiids

1st Trophic
Level

© 2003 John Wiley and Sons Publishers




- The st*trdif— of the distribution and .
abundance of organisms,
AN\ID,

é@ﬂows of energy and materials

nd biotic
components of ecosystems.




