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Unit 8 Study Guide: Classification & Evolution
Classification
Domain = Kingdom = Phylum - Class - Order > Family - Genus = species
Eukarya = Animalia = Chordata - Mammalia = Primate - Hominidae = Homo - sapiens
Mnemonic: DUMB =2 KING =2 PHILIP 2 CAME - OVER =2 FOR = GOOD -2 SOUP
> > > > > > >

Grizzly bear Blackbear Giant  Redfox  Abert Coral  Sea star

I panda squirrel  snake Doaal
o s « .
FA W & T e % S = | e

KINGDOM Animalia ..
Domain is the broadest:

!"‘ ‘ /f{ A e = ;'"“m‘; | Animalia Archaea, Bacteria, & Eukarya
s PHYLUM Chordata e Archaea — Archaebacteria:
F ‘ & AT & Phylum prokaryotes (cells w/o

CLASS M i o
s ammas ] Chordn nucleus), live in extreme or
oIl oy 4 .
Fa ‘ ek ﬁ ’ harsh environments
ORDER Carnivora Class . .
- oL O S o | Mammaia Bacteria — Kingdom
¥ ..&-.3 —-2 - Eubacteria: prokaryotes (cells
FAMILY Ursidae
v rroe . w/o nucleus), may be
halcal R Cormivore beneficial or pathogens
5 DAL . Eukarya — Eukaryotes: cells
sl , Famiy | have nuclei and membrane-
k EID o Felidae
SPECIES Ursuis arctos = e bound orga ne”es

/

r— Kingdoms in Eukarya: Protista,
DDDDDE? Panthera  Fyngi, Plantae, & Animalia
] Each Eukarya kingdom has

Species | pnmers  distinguishing characteristics:
pardus

\ Domain /
\ Kingdom /
\ Phylum /

Copyright & Pearson Education, Inc.. publishing as Benjamin Cummings.
\ Class / . ) ) )
Protista — unicellular aquatic eukaryotes; may be autotrophic or

\ Order / heterotrophic

Family Fungi — multicellular decomposers (except for yeast); heterotrophs that
absorb their food; cell walls made of chitin
W Plantae — multicellular autotrophs; perform photosynthesis; plant cells

have cell walls made of cellulose
Animalia — multicellular heterotrophs that ingest their food; cells do not
have cell walls

Archaea
Classification of Living Things
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Classiiication of Living Things
Domain Archaea Eurkarya
Kingdom Archaebacteria Protista Fungi Plantae Animalia
Prokaryote Eukaryote Eukaryote Eukaryote Eukaryote
Cell Type
Cell walls without Cell walls of cellulose | Cell walls of chifin Cell walls of cellulose; | No cell walls or
peplidoglycan in some; some have chloroplasts chloroplasts
Cell Structures chlerepiusts
Unicellukar Most unicellular; some | Most mulficellular; some | Multicellular Mulicellular
colonial; some unicellular
Number 01 Cells Tulticellutar
Autotroph or Autotroph or Heterotroph Autotroph Heterotroph
- leterotroph heterotroph
Mode Of Nutrition
Methanogens, halophiles | Amoeba, Paramecium, | Mushrooms, yeasis Mosses, ferns, Sponges, worms, Insecis,
slime molds, giant flowering plants fishes, mammals
Examples kel
Eubacteria |Archaebacteria | | Protlsta l Plantae | Fungi | |Ammalla P
£ &
Bird W Bird X Bird Y Bird Z
Bacteria I Archaea I | Eukarya
I l Dichotomous Key to Representative Birds
o 1.a. The beak is relatively long and slender.
b. The beak is relatively stout and heavy
_—n 2. a. The bottom surface of the lower beak is flat and straight ......Geospiza

b. The bottom surface of the lower beak is curved

3. a. The lower edge of the upper beak has a distinct bend. .Camarhynchus
Using a Dichotomous Key—a dichotomous key may be used b. The lower edge of the upper beak is mostly flat .............c...... Platyspiza

to sort organisms into correct taxonomic groupings using yes
or no statements. If the organism has the first characteristic listed, follow the directions. If they have the opposite
characteristic, follow a different set of directions. Continue moving through the table until you have classified the

oreanim. 1a. orgamsm with two or four functional legs ... go to 2
1b. organism without two or four legs..oovenns got3
¥ i 2a. organism without Wings. . .....c.oeereve-: Canis familiaris . ....... dog
‘ 2b. organism with Wings . . .....c.eroeneees Passer domesticus. .« .. .. house sparrow
3a. organism is unicellular. .. ... gotod
3b. organism is multicellular . . .....oovenennn goto5
8 . g8 .
4a. organism swims freely in water........... -Balantidium Sp. . ....... balantidium .
&h. organism anchored to substrate ........... SIERIOr SP. v v e aeannn stentor
5a. organism is heterotrophic. .........ovhees go to ;
i i ; 5b. organism is antotrophic . . . ... veeseieis £0 10
Binomial Nomenclature — 2 name naming system

i i i ives i ... .Monodon monoceros. . . .. narwhal
for all organisms (reduces confusion and language Ba. organism lives in oceans . .........-. Mol
barriers among scientists). Always use the Genus &

6b. organism fives on land. .........ceieen Ophiophagus hannah . . . king cobra
speC!es e o th'e o'rg'amsm (neve‘r Ju‘St the 78, OrganisM IS AWES . ..o v vvvnenanreenns Pinus ponderosa. . ... ... ponderosa pine
species name) and jtalicize or underline it. Humans B e '
are Homo sapiens. The genus name (Homo) should b, organismisanherb........oioieieien Taraxicum officinale . . . . . dandelion

be capitalized; the species name (sapiens) should be lowercase. The genus name may be abbreviated with the first
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letter: H. sapiens. NEVER refer to humans as sapiens; the genus must be included.

Species
2 organisms are considered to be in the same species if they can breed with each other to produce fertile offspring. 2

organisms that are not the same species (ex: Horse & Donkey) may be able to produce offspring called a Hybrid, but
hybrids are always sterile (cannot produce their own offspring).

Evolutionary Relationships
Evolutionary Theory states that all organisms can be traced back to a common ancestor (single-celled organism).
These evolutionary relationships can be shown using a cladogram (aka phylogenetic tree).

Tree of Life *

[ BACTERIA ARCHAEA EUKARYA Q‘x !g Amphiians "Rl

Bony fishes
Sharks and

Gram- Halo- Entamoebae / their relatives
Purple  positive Methano- pacterium Slime Animal J '
bacteria gactena Thermo- bacterium molds 7 oS fishos.
prote Funai Nonvonebrato
Cyanobacteria coccus Pl ar?ts o
Flav r ;
st Methanopyrus Ciliates \
Thermotoga _ Flagellates
icrosporidia
Aquifex Diplomonads
Common ancestor Invertebrate ancestor
b
f

ﬁ ﬂ Y 6 ﬁ‘i These diagrams are used to analyze features
i Rodents

of organisms that are considered
Ray finned n: H n f h
Sharks fish Amphibians Primates & rabbits Crocodiles Birds Innovations”, or newer features that serve
some kind of purpose. These characteristics
appear in later organisms but not earlier
ones and are called derived characters.

Copyright © Tha M rogquired for or display
Traits: Jaws Lungs Ammohc Hair No tail Bipedal
Organism membrane
Lamprey 0 0 0 0 0 0
Shark 1 0 0 0 0 0
Salamander 1 1 0 0 0 0
Bony skeieton Lizard T 1 i 0 0 0
— Tiger 1 1 1 1 0 0
Gorilla 1 1 1 1 1 0
Human 1 1 1 1 1 1
E)
Natural Selection “ "

Darwin identified Natural Selection as the mechanism of
evolution. Natural Selection is where some alleles (forms of a
trait) provide an advantage over other alleles. These advantages
are called adaptations. Adaptations may be physical or ~_UHair
behavioral but they MUST be able to be inherited AND allow the : Ll
organism to be more successful at producing offspring (passing Jaws‘ﬁLungs

genes on to the next generation). Survival of the Fittest is where

organisms that have these advantages are better adapted to their environment and are able to leave more offspring.
Over generations of time, this will cause a shift in the frequency of alleles so that the advantageous adaptations are
more prevalent in the population’s gene pool.

Lamprey SharkSalamanderLizard TigerGorillaHuman
_UBipedal|
No tail
Hair |
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Randy Moore, Dennis Clark, and Darrell Vodopich, Botany Visual Resource Library © 1998 The McGraw-Hill Companies, Inc. All ights reserved.

Darwin's Theory of Finches
on the Galapagos Islands

Mo\ﬂum Inucﬂvoroul

Small In”ﬂlvmou-

I ! Vegetarian

tree finch

Insects

Plants

Organisms cannot
“choose” to adapt or
“acquire”
adaptations within
their lifetimes; they
either have the
advantageous
phenotype in their genetic

code or they don't. If they do not,
they may struggle to survive,
reproduce, and eventually die out.
(ex: Giraffes did not grow longer necks to reach more food. The
giraffes that were born with slightly longer necks were better able

L
G
Bty

to get food, survive, and produce offspring than those with shorter necks; over generations of time there was a

directional shift towards longer necks)

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

Lamarck Darwin
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Natural Selection

1) Each species shows variation:

N
Shutit-shoty L

e

Get of f my r
L land, you )

2) There is competition within each
species for food, living space,
water, mates etc

)

lanky git 7
/

I——

[ Gutted! |

3) The "better adapted" members of \[ :
these species are more likely to ;
survive - "Survival of the Fittest"

1
% TR

)]

4) These survivors will pass on their
better genes to their offspring who
will also show this beneficial variation.

* i C e

The giraffe ancestor lengthened its neck by stretching to
reach tree leaves, then passed the change on to offspring.

Proposed ancestor
of giraffes has
characteristics of
modern-day okapi.

(a) Lamarck's theory: variation is acquired.

'y .L,u\‘\q W

i ‘ ‘\
o‘%’
Over many generations, Ionger-necked individuals are more
successful, perhaps because they can feed on taller trees.

These successful individuals have more offspring and pass
the long-neck trait on to them.

|
reproduction reproduc1|on

0‘0/\\\1 ') ‘;“"1 \

AR, T

Some individuals
born happen to
have longer necks.

(b) Darwin's theory: variation is inherited.

Natural Selection in a Nutshell

eSO - SR = =
(=22)
Generation 1 13'23»‘:23‘2;?‘;' I. Selective Pressure
R 1. Variation
D OCE O:Oi e . o OO c 1l. Inheritance
> B 5% e OV e

Reproduction
and undirected
mutation

Generation 3
Gregory (2009)

Many generations
of tation and
atural s

electior

Generation 2

Selection of most fit variants

Generation NV
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HOW does the trarit change?

Directional
Selection

Selection against one extreme

Population
after
selection

Original
population

SHORT

MEDIUM

LONG

FOR: one extreme trait
AGAINST: the other extreme

EX. Long wiggly tails look like a

snake and scare predators. The

longer the tail, the more it looks
like a snake.

Stabilizing
Selection

Selection against both extremes

/ Population
after

selection

- Original
-~
(I population
~

-

Disruptive
Selection

Selection against the mean

Population
after
selection

Original
population

SHORT MEDIUM LONG

FOR: moderate traits
AGAINST: both extremes

MplA.
Ny

EX. Short tails mess up the cat’s
balance. Long tails drag on the
ground. Medium tails are best.

y

MEDIUM LONG

FOR: both extremes
AGAINST: moderate traits

-5

EX. Short tails help keep predators
from catching you on the ground.
Long tails are good for balance in
the trees. Medium tails don’t help.

There are several types of Natural Selection:
1) Directional Selection is where the gene
pool shifts in one direction towards the more
advantageous phenotype (ex: a particular
camouflage pattern provides better
protection from predators) while the other
phenotypes die out;

2) Stabilizing Selection is where the gene pool
is narrowed towards the most intermediate
phenotypes and the extreme phenotypes die
out;

3) Disruptive Selection is where the
intermediate phenotypes in the gene pool die
out and the extreme phenotypes are better
suited for survival, there is a shift towards
BOTH extremes;

4) Sexual Selection is based upon traits that
identify mates as having “good genes” (ex:
male peacocks that can grow big tails with lots of eyespots are seen as
better fit by female peacocks for producing strong offspring even
though the tail is cumbersome and provides no other ecological
advantage for survival)

5) Artificial Selection (selective breeding) is where man chooses which
phenotypes are desirable and breeds organisms to make those
phenotypes more pronounced

N AR

&

Mutations create variation
in bacteria.

Some mutations are fatal.
Those that survive reproduce.

More mutations and
reproduction occur, some of
which make bacteria
resistant to an antibiotic.

Only those that resist the
antibiotic survive and
reproduce (this is natural
selection)

Artificial Selection—
Breeds of Dogs

# Greyhound

Mastiff

R

Chihuahua

Dachshund
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=election

Matural

selection

e >\,

Ecological
selection

Sexmal
selection

Artficial
selection

(a) Stabilizing selection

Population
after natural
selection
Original
population

(b) Directional selection

Population after
natural selection

Original
population

(c) Disruptive selection

Population after
natural selection

Original
population

Robins typically lay four eggs,
an example of stabilizing
selection. Larger clutches may
result in malnourished chicks,
while smaller clutches may
result in no viable offspring.

Light-colored peppered moths
are better camouflaged against a
pristine environment; likewise,

Mutation creates
variation

Unfavorable mutations
selected against

Reproduction and
mutation occur

Favorable mutations
more likely to survive

... and reproduce

dark-colored peppered moths ]
are better camouflaged against a Europe
sooty environment. Thus, as the
Industrial Revolution progressed
in nineteenth-century England,
the color of the moth population
shifted from light to dark, an
example of directional selection.

Gray wolf
(Common ancestor)
S Il I
North . .
America Ching India

In a hyphothetical population,
gray and Himalayan (gray and
white) rabbits are better able to

blend with a rocky environment Evidence of
than white rabbits, resulting in Evolution
diversifying selection.

includes

I

Gaographic
distribution of
living species

The fossil record

Similarities
in early
development

Homologous
body structures

which is composed of

!

Ptiysical
remains of
organisms

which indicates

!

Common
ancestral
species

which implies

Similar genes

which implies

Similar genes



