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Ecosystems and Their Diversity
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— Wlthln the eTTVlTGFTment organlsms will

d_h

Interact with both biotic and abiotic factors

= Within an ecosystem, we can study any one
of many interacting subsystems
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Biosphere: Ecosystem:
Global processes  Energy flux and cycling

of nutrients ;
Community:

LEVELS OF Population: .
ORGANISATIONS  Fopulation dynamics
IN ECOLOGY e unit of evolution

Organism:
Survival and reproduction;
the unit of natural selection
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Atoms = Molecules = Genes = Organelles =» Cells = Tissues = Organs —» Organ —» Organisms —» Populations —» Ecosystems
systems of one of different
species species

Physiology is the science of life
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iesﬁndividul of the same "e“é are
~ .thoese.that.can breed with one another to
produce fertile offspring

= Population: a group of individuals of the same
species living in a specific area at a specific =
time
= Population ecologists describe the changes in size |
fra pepulatlon over tlme They mvestlgate whether =
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~ = Communities: many:individuals of many different
- “populations’in a given area at a given time.
= Community ecologists study the interactions
between members of different populations.
They are interested in which species are
present in a community and how many
iIndividuals of each species are there.

—
ﬁsystemsiﬂle Eogulations *‘EHC factors) inranssss
- areaasw apioticfactors that surround

and affect those populations.
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= Biotic factors are the other living organisms
~ that an animal comes into contact with: a
predator that hunts it, the prey it hunts,
animals it lives with, even bacteria
= Abiotic factors are those things within the

environment that affect the organism but are
ot living, . such as climate, sunllght water,

nd mlneﬁiin 2xag) ConceEntrationiin W‘{ET—"—
udy how certain abiotic

condltlons can affect that distribution of
organisms (where they can and cannot live).
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https://www.youtube.com/watch%3Fv=KQF9WdZrH_c&ab_channel=CrashCourse

Environments Change Over Time
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- = Most communities are in a state of ¢
-~ are.dynamic.
= As abiotic factors change, the environment also

changes, and thus the organisms that can live
there

= As well, as one population within the ecosystem
CEangeS, those populations that interact with them, =

[llalse cha TE————
e also able to chanee thelr

environment over time, particularly after a major
change to that environment



https://www.youtube.com/watch%3Fv=ysa5OBhXz-Q

Environments Change Over Time

Abiotic elements of @ community’change'over:
— time, affecting organisms and their
-~ Interactions on all levels.
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23 ' 33 44 ' 108 ' 200 ' 500 ' 1500
The number and type of Time elapsed (years)

species change over time as
land is exposed by a melting
glacier.

trees " low shrubs and soft-stemmed plants (herbs)

tall shrubs mosses and lichens
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= An ecosystem'encompasses all of the living
~and nonliving parts of an environment
= The biosphere is the largest possible

ecosystem — it encompasses everywhere on

Earth where living things can be found, from
q_e[‘veral meters into the earth to several .
ﬁnﬁ’w@he-air.andMCludes all'the

INg organisms within it and all'the abiotic

factors that make it up.




CO tems. and.the Biosphere
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= Each area on Earth has its own characteristic
- abiotic factors such as climate, latitude, elevation,
temperature, humidity, moisture, salinity, and light
which affect patterns of distribution of life

= The abiotic factors that dictate the productivity of
an ecosystem will often have a major effect on the

B distribution of living things e —
wameﬁMriation, but only
within an optimal range

= Fvery species has its own place or role in the
biosphere (niche)
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__= Recall that the Earthrheats unevenly

e —

= This not only affects surface temperatures,
but also the movement of ocean and
atmospheric currents

= Both latitude and altitude have similar

ﬂﬁents on'the distribution.e Iivingibiagg,__“

——

Kurzgesagt Gulf Stream Current

EAC


https://www.youtube.com/watch%3Fv=UuGrBhK2c7U&ab_channel=Kurzgesagt%25E2%2580%2593InaNutshell
https://www.youtube.com/watch%3Fv=J_7c2y04FtA

titude

— ~ T ————

e : e —— — - ﬁi
The !mpaCt of Elevation Lowest Latitude Where
Elevation Temperature (°C) Biome Biome Typically

(m) 11 am May 23, 1997 Occurs at Sea Level
1,935 -6.0
Arctic Tundra 55° N
1,500 -1.5
Alpine 52° N
Sodte " X\ Coniferous :
1,000 35 \ Forost 44° N
Mt Washington  Deciduous 50° N

New Hampshire, USA  Forest
500 e 8.0 Lat 44" N Long 71° W :




Blomes are identified based on thelr_mean

annual temperatures and precipitation levels

* |n general, as temperature and precipitation
both increase, the abundance of erganisms
will also Increase

t'should'be noted that biemes do.noulag‘e.-:
@@Mﬁiﬁﬂmm into other

nearby biomes in most cases
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[:] Tropical zemideciduous
|| Tropical scrub woodland
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cvercyeen forest

7 Meditenranean woodland
= and scrub
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and mixed forest

B Middle latitude evergreen forest
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— EIICirCleS Earth around arctic circle in the
‘_‘—-
Northern Hen IiSpl ere

= Very cold and dark most of the year — short
growing season

= Only 20 cm. a year of precipitation
inainest

: . T —
W@Mbs =
nimals- lemmings, ptarmigans, caribou,

reindeer, wolves, polar bears



https://www.youtube.com/watch%3Fv=O01DdsPOngE&ab_channel=CBCNews%253ATheNational

Tundra

Copyright ® The McGraw-Hill Companies, Inc. Permission required for reproduction or display.




= Taiga / Boreal Forest | —

- = Northern-part of North America and Eurasia, Pacific coast
= Temperature Is below freezing for half the year

= | ong nights in winter, long days in summer

= \/egetation — cone-bearing trees (pine, firs, spruce),
mosses, lichens

= Animals — bears, deer, moose, beaver, muskrats, wolves
therconiferous forests exist.on mountaintops

estsi(likein'BC and

[fornia - redwood forests)

Keystone Species

—
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https://www.youtube.com/watch%3Fv=JGcIp4YEKrc




errestrial Biomes
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= Eastern U.S., Canada, Europe, parts ‘of Russia

~ = Well-defined seasons, long growing season,
moderate precipitation

= \/egetation - oak, beech, maple, tall trees form -
canopy, shrubs and shorter treesbeloew, lichens
and ferns on forest floor.

nlmals siuwrels chlpmur')ﬁ“foxes- deer,—

——.
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errestrial Biomes
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~ = Tropical Rainforest: =S
.-==-—-~South-Amerlca Afrlca Indo-Malayan region

= Weather is always warm, abundant rainfall

= Biome with the greatest diversity of species of .
plants and animals
= 10 km? area may contain 750 species of trees and

‘1 500.species of animals! —




opical Rainfores

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

, cone-headed katydid

brush-footed
butterfly
L)




errestrial Biomes

Sliasslands: -
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| Rainfall is around~25 cm/year not enough to
“ supporttrees

= Grasses well adapted to changing environment

= Prairies — grasslands in Alberta, Saskatchewan,
parts of USA

= Savannas - grasslands that contain some trees

‘Afrlcan savanna - greatest vai%of Iarge‘i‘\@rb)mr&

L ——



he. Savanna

wildebeest




- Cﬁaracterlzed%y—low preC|p|tat|on “less than £
~Cm peryear
= \Vegetation — succulents (ex: cacti)

= Animals — insects, arachnids, lizards, birds, -
mammals adapted to arid conditiens, wide
temperature variations

‘rMany'ére burrowing animals B —
ﬂ- ,o@gmmma




he Desert

Copyright @ The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
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W ’Eﬁln a blome' there IS a huge amount of
~ varied vegetation and terrain

= Therefore, a number of different habitats
can be created that can suit the
requirements of different organisms

= Related to a species” habitat is its range

e
mrange ECcIeS, €] o the
- area in which the.species can

be found




. 'rJowever, not zlll olsicas Witrllrl =l relrice Wil

_____ A 'SUltanie" nanitat o teSE rr\w};}bppe —

— Therefore organisms do not live throughout
their range, but rather in its particular habitat
within that range

= However, the range of a particular species
may change as humans interfere or modify

ﬁe-envwonment -
| R




= [ his. mapiShows
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In the western
United States
and Canada

= AS you can see,
the range of the
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www.greaterye ow§f6ne org



= Although mémysvec:les may share the same ‘

- ranges, they often have different niches

= Often trouble occurs when one organism
either occupies another organisms’ niche, or
destroys its niche (such as the mountain

‘jne- beetle,destroying pine.trees) et

R —




- Nlches are determlned by the avallable

‘_-‘_.

biotic and abiotic factors

= |n aquatic environments, the amount of
available light is often the main determining
factor in the available niches

E!hé‘refore, each zone of ad‘alée will,hay@‘_j‘i

.



= Sunlight

Blue-winged
teal
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~ | Abietic Factor
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~|littoral ~.[-shallow, warm water

-rooted plants,

-lots of light

-lots of light iInsects, small
fish
Limnetic |-open water -algae, small

and large fish

eftindal | -dark, cold water -mostly
| eCOmpOSers
IC |-mud & sand -decomposers,

-little or no light

filter feeders,
worms

A




~« Spring/Fall Overturn:
~« Refers to the overall mixing of the layers of
the lake during these seasons
* We know that water’s density properties
change when the temperatures range from

+4-0°C. Due to this change, the water
=1

" thermal layers begin to mi e ———
MET#HHM other

nutrients to be dissolved into the lake.
* This is good because during
winter/summer, there is NO mixing!
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Fverturr VS, e Jrurum

Summer/Winter Stagnation:
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—.__* During these seasons the water is either
nigher than 4 °c or lower than 0 °c (usually
ower than -5 °c in the winter)
* At these temperatures, water’s density
properties revert to NORMAL
* As a result, there is NO mixing (and thus no
‘oxygen or nutrients dissolving) during these .
- - seaSD—J.-
hatever nutrients/oxygen is present during
these seasons, it must last the whole season
until it can be replenished in the fall/spring.




Triarrre J/or

1. Epilimnion: the highest temperature zone
(located at the top of the lake)

2. Thermocline: medium temperature zone located
in the middle of the lake (profundal)

- -
"-
Wure zone -
ocated at the bottom of the lake (benthic)



1. Oligotrophic: young lakes, cold lakes, deep

L

akes. As well very little vegetation or detritus.

2. Eutrophic: older lakes, warmer lakes (lots of
productivity and decomposing action), shallow
lakes. Contain lots of vegetation and detritus.

el
‘ie: Eutrophication | in which lakes
eing oligotrophic to eutrophic. (Also refers

to the filling in of a lake with vegetation and detritus)
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~ = There is a great amount of diversity among
terrestrial ecosystems

= The biodiversity in these ecosystems also

depends on the biotic and abiotic factors

present

hergreater the number and varieiy_-@c——"i
' W@tm greater the ™
umber of niches |




- Con3|der the—followmg scenario:

= |f a small population of bacteria doubled in
size every few hours, then at the end of 20
hours there would be about 1x10'% bacteria

= Within 4 days, the mass of the bacterial
colony would be greater than the mass of =
ﬂEarth e ———
S does not happen because
there are Ilmltlng factors to their growth




= Some I|m|t|ﬁg factors are the ablotlc factors

‘__—_s—

present in the environment

= Producers, in particular are limited by the
abiotic factors of their environment

= Many producers rely on changes in the

E‘b‘mtlc factors of thelr env1ionmen1 toing@g_
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B‘i‘c jfagtoréﬁmﬁéct the rate of growth

* |n 'general, these factors may be classified
as one of the following:

= Competition

= Predation

_"

rasitis
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~ = There are finite amounts of each resource
ey

available in each ecosystem

= Therefore, there is competition for these
resources

= Competition may be classified as ‘
intraspecific (within a species) or.w
‘ erent species)
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~ + Anumber of resources r may be required by
-

all-of-the individuals of a species

= However, there is not enough resources to
ensure the survival of all of these individuals

http://www.nhptv.org



Iritersoscliilc Corrnos

= (Competition betweel S[E SCIES™
~occurs when two different
- species eccupy-the same niche

= |f these niches are the same, the g%
stronger species will become |
dominant and eventually the
weaker species will disappear

(either through extinction or

migration)

ftendisrupt the nlche of
another native species, often
causing extinction



_the populatlon—o'f'ﬁ—r_e—if_' ‘
species ki 5
= The change In the
numbers of prey will
affect trophic levels
beneath the prey species

Prec Ljé at feed on
multiplespreyAtypes Wi
affect numerous food
chain relationships




Paraslisrr

= Parasitism differs fron
;__oredatlon as the paraS|te
~ often does not kill its host

when feeding

If there is an increase in the
density of the host
population, parasites can

ore easily pass between
%hosts :

"N @jtenparasiticinrestations
will limit the reproductive and
survival ability of the host

.histopathology-india.net/Ascar.ht




Pooulztorn Serrollrlg
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S Populatlon S‘arnrﬂésare often used to

f.
determine population sizes

= \When sampling an area, transects or
guadrats are used to divide the study area
iInto smaller areas

e
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B uadrat Sampling Method
Transe

ct Method

http://biodiversity.science.oregonstate.edu

http://www.sci.sdsu.edu '
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"= The density of organisms is determined by
calculating the average number of individuals per
unit of area

= This assumption then could be applied to a larger
area to determine the total populatien ofian area

= The important thing to keep in mind regarding |

sampling is that the samplesishouldiberandomitor.
id mgm may occurin

all areas




~ = Because of differences in Ianguage and

ﬂ

culture, it became clear to scientists that a
common method of classifying organisms
was needed

= Taxonomy Is the practice of classifying living

et




- to classify organisms into kingdoms (plants
and animals)

= Of course, when more organisms wWere
identified using the microscope, it was
ﬁkﬂowledged that we needed more than,_

M S
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Archaea

| Single-celled prokaryotic organisms that live in
~rextreme environments

Bacteria Single-celled prokaryotic organisms that live in
a wide range of habitats
Protista Consists of both single and multi-celled

eukaryotic organisms

Fungi,

Single and multi-celled eukaryotes that

secrete enzymes to digestitheir food -
e . multi-ce organisms that use

photosynthesis

Animalia

Eukaryotic multi-celled organisms that are
heterotrophs




= The six- kmgdom“system has recently been

‘_:‘—_

revised as we have developed a better
understanding of the relationships between
sSome organisms

= There are three major domains, which are

ange greups that encompass all of the
19do

Three Domains Diagram

e
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S-S Eukarya Unlcellular or multlcellular
organisms that have cells that contain a
nucleus. Reproduce sexually.

2. Archaea — unicellular prokaryotic erganisms
that reproduce asexually. Often have cell
walls and are autotrophlc by chemosynthesis.

5, Bacteria ar prokanyoetic orgaﬁEr'nF

ce asexually Can be autotrophic
(by chemo- or photosynthesis) or
heterotrophic (by absorption).
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~ = There are

8 separate levels of classification
e — : .
= These 8 levels are, from most inclusive to
most exclusive:

= Domain, Kingdom, Phylum, Class, Order,
Family, Genus, Species

S system (minus the Demain .,1__—"“
i d by Carolus
Linnaeus
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— We NOW. use-blnomlal nomenclature to

identify and classify species

= Every organism is therefore referred to
through its genus and species name

= These names are recorded in Latin and

)ccasionally: Greek (so that.they. are__—
%WE%MQuage of the

sclentist that classifies the organism)




"SD?)'TEnram ?Eukarya e
- Klngdom Animalia

= Phylum: Chordata

= Class: Mammalia

= Order: HEICE
lily: - Hominidae: ..

= Species: sapiens -
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riziriging Neres

i- With the ability to geneticall? sequ-ec

~  DNA of any organism, we can now. Verify
whether or not a particular organism Iis
correctly classified

= \We can compare an organisms® DNA to
other organisms that we suspect are related

ﬂiﬁinstance skunks haverecently been

’gja@ve@lma at contains the
weasels and have been placed in their own
family
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= One of the 6‘5§|e§t way's to classify an

e —

organism is to use Its visible characteristics

= One way to accomplish this is through the
use of a dichotomous key

= These keys use pairs of descriptions to

@‘phfy the identification oi an organ@;q._
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[flc k2ys Wwould il to

Cl
el enver/scareitls
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- Therefore keys are usually specific, and
would not start at the phylum level, but most
likely at the level of order or family
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http://biology.usgs.gov http://www.geography.learnontheinternet.co.uk



