Ecosystems and Their Diversity
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: Wlthln the e‘rTvrrGrTment organlsms will

._:_—_

Interact with both biotic and abiotic factors

= Within an ecosystem, we can study any one
of many interacting subsystems
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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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—-S'p'emes*ﬂndmduals of the same spemes are
- .those.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 |
‘-of a popu_latlon over time. They mvestlgate whether =
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. Com_rﬁﬁﬁﬁieé-?ma-ny- individuals of a‘hT 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 speciesrare

present in a community and how many
individuals of each species are there.

ol
@syste m! ﬁﬁﬁ Eogulations *@'gﬂc factors)inransss
ﬂ@a'a abiotic factors 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

ol I/vmg, such as climate, sunllght water,
dnd mine yconce jon in w"@r—

TRECD! udy how certain abiotic

conditions can affect that distribution of
organisms (where they can and cannot live).



https://www.youtube.com/watch?v=KQF9WdZrH_c&ab_channel=CrashCourse

Environments Change Over Time

= Most communities are in a state of chang
-~ 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,__=

[llalso.cha T
e also able to change their

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



https://www.youtube.com/watch?v=ysa5OBhXz-Q
https://www.youtube.com/watch?v=ysa5OBhXz-Q

Environments Change Over Time

Abiotic elements of'arcommunity’change over:
— time, affectingrerganisms and their
-~ Interactions on all levels.

Change in Abundance of Species Over Time
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species change over time as
land is exposed by a melting
glacier.

trees low shrubs and soft-stemmed plants (herbs)

tall shrubs maosses 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
everalimeters into the earth to several .
ﬁwwmheair.andMCludesW
INg organisms within it and all'the abiotic

factors that make it up.




cosystems.and.the Biosphere
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~ = [ife'on Earth is not evenly distributed™ ——
= 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

mETribution of living things e —
ﬂganieeriation, but only
within an optimal range

= Fvery species has its own place or role in the
biosphere (niche)




Clirrieite 2aric Blorre

_ = Recall that the Earth heats unevenly
= This not only affects surface temperatures,
but also the movement of ocean and

atmospheric currents
= Both latitude and altitude have similar

geffects onthe distribution of living things _—

e

Kurzgesagt Gulf Stream Current

EAC


https://www.youtube.com/watch?v=UuGrBhK2c7U&ab_channel=Kurzgesagt%E2%80%93InaNutshell
https://www.youtube.com/watch?v=J_7c2y04FtA
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The Impact of Elevation

Lowest Latitude Where

Elevation Temperature (°C) Biome Biome Tvpicall
(m] 11 am May 23, 1937 Occurs at %Ea Leﬁe!
1,935 -6.0
Arctic Tundra 557 N
1,500 1.5
Alpine 52° N
1.000 35 ' ';”F"Sff;;“ 44° N
Mt Washington Dreciduous 2g° N

: New Hampshire, USA  Forest
200 B.O Lat 44"N Long 71° W
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- Biomes are identified based on their mean

L

annual temperatures and precipitation levels

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

tishould be noted that biomes donothave.
ﬁz@mﬁﬂﬂ%@nd into other

nearby biomes in most cases
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= Encircles Earth around arctic circle in the
Northern Hemisphere

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

= Only 20 cm. a year of precipitation
imafest _—

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

reindeer, wolves, polar bears



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

Tundra

Copyright @ Th -Hill Companias, Ina. isshon raquired for raproduction or display.




-~ =Jaiga/ 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

Hﬁ‘er comferous forests exist.on mounLauLjQ‘%—
~ | aini .es{s(dm and

Keystone Species



https://www.youtube.com/watch?v=JGcIp4YEKrc




errestrial Biomes

LD réff}CéeféCéC‘(l(l iorestss —

= 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 trees below, lichens
and ferns on forest floor

nlmals siwrrels chlpmur';ﬁntoxesv deer_




Temperate Deciduous Forest

Copyright © The M wpanies, Inc. Permission required for reproduction or display.




errestrial Biomes

:"_.-F—--South-Americé,_Africé, 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

e

~t

‘—1 500.species of animals!
- -



opical Rainfores

Copyright © The w-Hill Companies, Inc. Permission required for reproduction or displany.

, cone-headed katydid

brush-footed
butterfly




errestrial Biomes
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= Rainfall is around-25 Cm/year not enough t
~ supporttrees

= Grasses well adapted to changing environment

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

= Savannas - grasslands that contain some trees

‘TAfrlcan savanna - greatest vai@/gf Iarge‘lﬂlerb)mm
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CﬁaracterlzedJey—Iow preC|p|tat|on Iess than o
—f“_“m Per year
= \Vegetation — succulents (ex: cacti)

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

any are burrowing animails e —
+ Noct M"” 1" -
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bannertail kangaroo rat

radrunner
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Habitat vs Range
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Wltﬁln a blome there IS a huge amount of
~ Vvaried' vegetatlon and terrain

= Therefore, a number of different habitats
(the natural environment of a plant, animal,
or other organism) can be created that can
suit the requirements of different organisms

ﬂﬁated to a species’ habitatus: its ran'ge-.—_-i—:
= a spemes reters.to the
geographlcal area in which the species can
be found

ey



Habitat vs Range
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_J:Iowever not all places within a range WI||
have a suitable habitat for those organisms

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

ﬂﬁvever the range of a particulanspeciesy
ﬂgyﬁhmmre or modify

the environment
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Habitat vs Range

2 1S ma P'S OWS  The Grizzly Bear’s Shrinking Range
The grizzly bear’s habitat shifted as farms, ranches and
the historical and R et e
including in and around Yellowstone National Park.
‘current range of ¥
the Grizzly bear
In the western

United States

and Canada

W= AS you can See, |
_thejange@f-th? |\ uNmEDSsTATES "
““bear has greatly  ERETYIEE A

Ursus arctos horribilis

H. ‘ . \ .. ._r' : - X ! n .
decreased since Comrent rarge e
1 8 5 O SOURCE: U.S. Geological Service F‘AUI: HORM / In5idr—:;CIimate Mews
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= _A_I_thoug_tha_ny Species may share the same

ranges, they often have different niches —
their specific role in the ecosystem (ex:

predator, prey, producer, decomposer, etc)
= Often trouble occurs when one organism

ﬁfher oceupies another organisms’ niche, or
. T —

mgs_troksd'@@iep(sush-aﬁ mountain’
e beetle destroying pine trees)

— L —— =l




iches Iin Ac
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— Nlches are determined by the available
biotic and abiotic factors

* |n aquatic ecosystems, the amount of
available light or dissolved oxygen'is often
the main determining factor in the available

quatlc niches B
T —

ﬂe@‘mmm for example,

will have distinct groups of organisms (more
on this later...)

p——
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- There are mﬁpres of aquatlc

r—

ecosystems, but we will look at two main
ones:

= | akes
. -

“Coastal Ecosystems ——
%Hers include seashore, river, and ocean .

ecosystems
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- | -shallow, warm water

e —

_rooted plants,

— ~|-lots of light iInsects, small
fish
Limnetic |-open water -algae, small
-lots of light and large fish
Profundal | -dark, cold water -mostly
decomposer;
bottom dwellers
-mud & sand -decomposers,

-little or no light

filter feeders,
worms




Lake Stratification and Thermal Zones

Copyright © The MeGraw-Hill Companies. Ine. Permission required for reproduction or display.

Summer Stratification

wind ——»

\‘.ﬁmuum
¢ *epilimnion 24" - 25°C P

Spring Overturn Fall Overturn

wing ———— 3 wind ———»

Winter Stratification




Overturn vs. Stagnatio
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« 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
0 to +4 °C. Due to this change, the water

: thermal layers begin to mix.

Wnd other
nutrients to be dissolved into the lake.

* This is good because during
winter/summer, there is NO mixing!
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Overturn vs. Stagnatio
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~— Sum ner/Winter T = —=m
__* During these seasons the water is elther

higher than 4 °C or lower than 0 °C (usually

lower 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 -
- : seaspz——i_

hatever nutrients/oxygen is present during

these seasons, it must last the whole season
until it can be replenished in the fall/spring.

=



Nernec

- There are 3 therm: nesinalake: —

—
e e

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

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

-r*"!-_*
' erature zone
ocated at the bottom of the lake (benthic)



0€S O LAKES
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_'_L_Oligoiraphicfyoung lakes, cold Iakes,ﬁdhee.p
- lakes. 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.

=

qo-te: Eut iIcation | in which lakes
eing oligotrophic to eutrophic. (refers to

the filling in of a lake with vegetation and detritus)
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Coastal ecosystems

— Salt marshes, mudflats, mangrove forests

— Estuaries
= Near the mouth of rivers

= “nurseries” of the sea - very productive
— Half of all marine fish mature in estuaries

‘— — Feeding grounds of many: birds; fish, SIS —
— Brackishiiwater=mix-oefisaltandfiresh water (supports more"

adive V —



https://www.youtube.com/watch?v=LZ6Ylf3isfc

Mangroves and Climate Change




spawning and.‘ i

Marine snails, at the base of salt ,
| marsh cordgrass, feed on algae. ' \ s

Dolphins hunting in estuaries



https://www.youtube.com/watch?v=bzfqPQm-ThU&ab_channel=BBCEarth

iches In Terrestrial Ecosystems
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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

‘he'greater the number and variety.of ~
| S’V@lm greater the™

number of niches
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— ' Consider the following scenario:

~ = |f a small population of bacteria doubled in
size every few hours, then at the end of 20
hours there would be about 1x10'2 bacteria

= Within 4 days, the mass of the bacterial
colony would be greater than the mass of >
" the Earth D —
~ = Obvi ,'this does not happen because
there are limiting factors to their growth




Some limiting factors are the abiotic factors
present in the environment

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

= Many producers rely on changes in the

jotic factors of their enyi onmenirto,mjggu
%W%em cle




= Blotlc factorS‘ﬁsvaﬁect the rate of growth

r—r

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

» Competition
* Predation
arasitism




~ = There are finite amounts of each resource

~  avallable'in each ecosystem

= Therefore, there is competition for these
resources

= Competition may be classified as
intraspegcific. (within a species) or o

terspeciii M@HWent speczl'e—sF-




of resources may be _ _
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= A number

e
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emer

- all of the individuals of a species

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




Interspecific Competition

=S Competition between Species™
~ occurs when two different |
~ species occupy the same niche

= |f these niches are the same, the '..». :
stronger species will become A
dominant and eventually the
weaker species will disappear

(either through extinction or

migration)

IFAUmans introd Ce a new

| e nlche of
another native species, often
causing extinction



~=EPredation naturally limitsT
___the population of prey |
species
= The change In the
numbers of prey will
affect trophic levels
beneath the prey species

litiplesprey types wi
affect numerous food
chain relationships




Parasitisn

= Parasitism differs from™ _
___predation as the parasite
often does not Kill its host

when feeding

= |f 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
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~ = Jaxonomy is the science of classifying living
organisms.

= Classification of organisms is necessary to
have consistent communication.

= Latin is used because it is not spoken by any

ountry, which allows it to be universal,.and..
Eizevomﬁgh—“d

— similar to element/compound naming In
chemistry, or metric units in physics and
math



https://www.youtube.com/watch?v=F38BmgPcZ_I&ab_channel=CrashCourse
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wAs.early as 2000 years ago, Aristotle began tc
~_classify organisms into kingdoms (plants and
animals)

= Of course, when more organisms were identified
using the microscope, it was acknowledged that
we needed more than two divisions

Important definitions:

2 Prokaryo efore nucleus mb‘rﬁﬁ‘e'-'ébﬂm_

il

= Fukaryote = have a membrane-bound nucleus



Domains
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" revised as we have developed a better
‘understanding of the relationships between
some organisms

= There are three major domains, which are
large groups that encompass all 6 of the

L}
doms T
| 7~ [° ~la 7 B s "
> N eass s ) kL H .
rchae Protist  Plant Fungi Anim: ingdoms T S——

BACTERIA ARCHAE EUKARYA B 3Domains
s4u.col

www.biolog

Three Domain Classification
by Carl Woese




3 Domains

- organlsms that have cells that contaln a
nucleus. Reproduce sexually.

2. Archaea — unicellular prokaryotic organisms
that reproduce asexually. Often have:cell
walls and are autotrophic by chemosynthesis.

ﬁactena — unicellular prokaryotic organisms =

at reprod yallysCanibe autotrophic:
mcﬁem'oﬂor photosynthe5|s) or

heterotrophic (by absorption).
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Archaebacteria | Single-celled prokaryotic organisms that live in

T P

—— T = T

| —

- ~textreme environments

Eubacteria |Single-celled prokaryotic organisms that live in
a wide range of habitats

Protista Consists of both single and multi-celled
eukaryotic organisms

Funai Single and multi-celled eukaryotes that
secrete enzymes to digestitheir food _
e—m. mulfl-ce”ela organisms, that use
photosynthesis

Animalia Eukaryotic multi-celled organisms that are
heterotrophs



https://www.youtube.com/watch?v=5KmjH_G9uko&ab_channel=SuperInterestingFacts

Clussiiitalion of lm;g Things

DOMAIN Bacteria Archaea Evkarya
KINGDOM Eubacleria Archaebacleria “Protista” Fungl Plantae Animalla
CELL TYPE Prokaryote Prokaryote Eukaryote Evkaryote Evkaryote Evkaryote
CELL Cell walls with Cell walls Cell walls of Cell walls of Cell walls of No cell walls
STRUCTURES peptidoglycan without cellvlose in chitin cellulose; or chloroplasts
pephidoglycan = some; some chloroplasts
have chloroplasts
NUMBER Unicellular Unicellular Most unicellular; Most Multicellular Multicellvlar
OF CELLS some colonial; multicellular;
some mulficellular  some
unicellular
MODE OF Autotroph or Autotroph or Autotroph or Heterotroph Autotroph Heterotroph
= NUIRITION heterolroph heterotroph heterotroph
EXAMPLES Streptococcus, Methanogens, ~ Amoebo, Mushrooms, Mosses, ferns,  Sponges,
Escherichia coli halophiles Paramecium, yeasts flowering worms,
slime molds, plants insects, fishes,

mammals

giant kelp




= There are 8 separate levels of classification
.= _1Nne

= These & levels are, from most general to
most specific:

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

s system (minus the Domain,
3Ssifi d by Carolus

Linnaeus




Binomial Nomenclature

= CarelUsrinnaetsisuggested arbinomials— —
- nomenclature, or two-name system based on'the —
- two.levels, of classification

* The name is written Genus species

— note that the genus name is capitalized and the
whole name is italicized in type or underlined -
when written

e scientific name for
lodgep ine i

PR

genus species




Bobcat’s

Group classification Organisms that can be included in this group
: euglena, mushroom, lodgepole pine, earthworm, starfish, bee, shark,
domain Eukarya
horse, oyster, frog, dog, cougar, lynx, house cat, bobcat
kingdom Animalia earthworm, starfish, bee, shark, horse, oyster, frog, dog, cougar, lynx,
house cat, bobcat
phylum Chordata shark, horse, frog, dog, cougar, lynx, house cat, bobcat
class Mammalia horse, dog, cougar, lynx, house cat, bobcat
-~ order Carnivora dog, cougar, lynx, house cat, bobcat
_ _—
o family Felidae cougar, lynx, house cat, bobcat
4 genus Lynx lynx, bobcat

species rufus bobcat
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_ =Kingdom: Animalia

*Phylum:  Chordata
=Class: Mammalia
-Qrder: Primates

"Genus: Homo

Species:  Sapiens



;:-dbma-in, kingdom, phylum, class, order, family, genus, species
How will you do this?
Dear King Philip, Come Over For Good.... Spaghetti

%ﬂing Potatoes Cause Obesity For Giant Squid?
T TTER—
Pot '

Can you think of any others?




hanging.Name
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:- With the ability to geneticall? éedu_éc
~ DNA of any organism, we can now verify.
whether or not a particular organism is

correctly classified

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

W For instance, skunks haveirecentlybeens
Wevedmmﬁontains the
weasels and have been placed in their own
family

ey




Dichotomous Ke

= Adichotomous key is a branched'or stepped”
process that can be used to identify organisms.

= The key Is a series of comparisons arranged
In steps, with each step having a possibility of
two choices.




Dichotomous Key

P
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“\With each

choice; the

comparisons

become more

detailed, until the

scientific name of

. 1he organism is

- determined.™™




Dichotomous Ke
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* make a row cTTrt that keeps separating organlsms based
on your criteria

 all choices should have only two possiblilities

» keep going with this until all parts of your flow chart are -
down to only one organism

« transfer this information into a key which has a series of
numbered choices, each identified as a or b -

ﬁﬁm | entity'ora “Go to...” instruction

*Do Investigation 3.B p.90
*Do Section 3.2 Review p.92 # 1, 3, 5, 6

—— -
——
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