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hange), Growth, Reproduction, Excretion (of waste), Nutrition




Living MRS GREN: Movement, Respiration, Sensitivity (to
change), Growth, Reproduction, Excretion (of waste), Nutrition

Three main ‘Domains’ in the
Phylogenetic Tree of Life

Bacteria Archaea Eukaryota
Green
Filamentous
Spitochetes bactera Entamoebae ms"u"s Animals
Gram Methano sarcina Rangl
positives
ovateabicituts n«hu:l:mun Hdophiles Plants
Meth 0c
anobacer
Cy acEra . Ciliates
Planctomyces Thesmop rofeus Hagellates
Pyrodictioum
Bactero kles Trichomonads
Cytophaga g :
Microsponda
Thermotoga
P o monads
Aguifex 12 s

Tree of life from: http://en.wikipedia.org/wiki/Three-domain_system
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Some examples of Phyla we need to know

Kingdom Animalia
* Porifera
* Cnidaria
* Platyhelminthes
* Annelida
* Mollusca
* Arthropoda

. Kingdom Plantae
Order | (Plant phyla are better known as divisions)

* Bryophyta
Famlily \ * Filicinophyta
; * Coniferophyta
Genus * Angiospermophyta

Specles
: ' Six Kingdoms from: http://en wikipedia.org/wiki/Kingdom | biology)
Image from: hitp.//en.wikipedia.org/wiki/Biological classification




AS we move down the taxonomic levels, groups become
smaller and more closely related. For example, the Phylum
Chordata includes the Classes: Amphibia, Reptilia, Aves,

Mammalia. \\\“,hllm””
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5.3.1 The binomial system of names for species is universal among biologists and has been

agreed and developed at a series of congresses.
- ™~

/ What’s the common name {
3 \
)

( for this species

\,\ In your SN

k\jother tongues?

manusia




Binomial
Nomenclature

Carolus Linneus (Carl von Linné)
1707-1778

CAROLI LINNZEI

Besrrn Pr Seytas Povans,

Avewmares Kucor, Man & Beran Paotaen Ussac |
Acam Vonae MHmawess Prranvrn. Possy, o,
Bvn, Maswih. Toson Fuoninr s

SYSTEMA

NATURZE

REGNA TRI ! NATURE,

Secvnnem
CLASSES, ORDINES,
GCENERA, SPECILS,

Cuw

CHARACTERIRUS, DIFFERENTILIS,
SIXNONITNIS, LOCLS,

Towus L

lnn-n Dcnvu. Rnnunn

P - o~ e tadind

Coe M&‘r Jo L 8~ hw

T e s e e e
HOLMIE,

Ixrsvns Desaer. LAURENTH SALYIE,
1755

5.3.2 When species are discovered they are given scientific names using the binomial system.



Binomial Nomenclature

“Two-name naming system”
typed binomial names MUST be

Homo sapiens italicized

Genus name is species name is handwritten binomial names
capitalized NEVER capitalized .
musTbe UNAErIINEd

If it has been used in your piece of work
already, the name can be abbreviated to:

H. sapiens
(or H. sapiens)

Homo

sapiens




5.3.4 All organisms are classified into three domains.

Domains and Kingdoms &=

Domain
Kingdom

Example

Characteristics

Bacteria
Bacteria

Bacteria are

simple

unicellular

organisms,

Archaea
Archaea

- Archaea
- are simple

unicellular
organisms
that often

live in
extreme
environments,

Protista

Protists are
unicellular
and are more
complex
than bacteria
or archaea,

Eukarya

Fungi

\

Fungi are
unicellular or
multicellular
and absorb
food.

Plantae

Plants are
multicellular
and make
their own
food.

Animalia

Animals are
multicellular
and take in
their food,




Archaea

> S

* Prokaryotic cells

* Cell walls (No Peptidoglycan, unlike bacteria)

e Ether lipids in membranes

e Histone-like proteins bind DNA

* Live in extreme environments (aka
“Extremophiles”) such as boiling hot springs
and arctic ice

 Methanogens

e Unicellular




Bacteria

. o’ - g » -
[y - . ,
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Prokaryotic cells

Cell walls (Peptidoglycan)
Ester lipids in membranes
‘Naked’ DNA

Unicellular
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Eukarya

Eukaryotic cells
Sometimes cell walls present (Cellulose or Chitin)
Ester lipids in membranes

Histone proteins bind DNA

Mostly multicellular




5.3.3 Taxonomists classify species using a hierarchy of taxa / 5.3.5 The principal taxa for

classifying eukaryotes are kingdom, phylum, class, order, family, genus, and species.

DOMAIN
Kingdom
Phylum

Class TG

Order

Family

Genus
species

subspecies




DO MAI N Mnemonic (memory aid)
Kingdom DX

K King
Phylum P Philip
Class L Come
Order O _Dver
Family P2
Gonys (3 Great
species S Soup?

subspecies



Taxonomy is the practice and science of classification.

smallest

Seven levels of
classification

As we move from kingdom to
phylum, all the way to species,
organisms share more and more
characteristics.

This system allows us to group
organisms whilst also assigning
unique species names and is
very helpful in identifying and
naming new species.

&

largest b

=

images evo domains 200 gif

%

Mg va silipedic srg wiki Rinpdum (dasdegs )
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planifolia ocellaris

Vanilla

Amphiprion
Orchidacea Pomacentridae

Asparagales Perciformes

Liliopsida  Actinopterygii
Magnoliophyta Chordata
Plantae Animalia

g oo

Mip:eveluthon berboley odu ‘o olibrary



5.3.9 Classification of one plant and one animal species from domain to species level.

Grey Wolf

Animalia Plantae
Chordata Angiospermophyta
Mammalia Monocotyledoneae
Carnivora Palmales
Canidae Arecaceae
Canis Phoenix

lupis dactylifera




Which two species of reef sharks are most closely related?
How do you know?

Carcharhinus melanopterus Triaenodon obesus Carcharhinus perezi
Black-tip reef shark White-tip reef shark Caribbean reef shark

Images from wikipedia.



Which two species of reef sharks are most closely related?
How do you know?

Triaenodon obesus Carcharhinus perezi
Black-tip reef shark White-tip reef shark Caribbean reef shark

Same genus, different species

Different genus and species

Images from wikipedia.



Which two are most closely related?

Canis lupus familiaris Canis lupus laniger Canis rufus
Domestic dog Tibetan wolf Red Wolf

Images from ‘.‘.’ikipedid. "Anya and Doggle” by StephenTaylor



Which two are most closely related?

Canis lupus familiaris Canis lupus laniger Canis rufus
Domestic dog Tibetan wolf Red Wolf

l_r_l

Same species, different subspecies

|
' T

(Homo sapiens) Same genus, different species

Images from wikipedia.



Which of the following are true these elephants?

——

E Iéphas maximus Loxodonta africana

-

i. They are two species in the same genus

il. They are two species in different geni

iii. They are from two geni in the same family
iv. They are two subspecies of the same species

A.ionly

B. ii only

C. ii and iii only
D. ivonly

nlnp'.- fonwikipodisorg wikiFile Asian-Africsn-Elophan pag

Images from wikipedia, “Anys and Dogzie” by Stephen Taylor



Which of the following are true these elephants?

-
- - -

Elephas maximus Loxodonta african

i. They are two species in the same genus

ii, They are two species in different geni

iii, They are from two geni in the same family
iv, They are two subspecies of the same species

A.ionly

B. ii only

(C.ii and iii only
D. ivonly

,hup;.‘.'u.nlu.dlanq,mmvl'ln:Adu».\ln’cu-llcpuum
L

Images from wikipedia.



5.3.6 In natural classification the genus and accompanying higher taxa consist of all the species

that have evolved from one common ancestral species.

Natural Classification
* Grouping organisms based on how they evolved /
based on common ancestry.

Unnatural/ Artificial Classification

* Grouping organisms by common characteristics
despite evolutionary descent

 Example: Birds, bats, and bugs grouping together
since they all fly



5.3.7 Taxonomists sometimes reclassify groups of species when new evidence shows that a

previous taxon contains species that have evolved from different ancestral species.

 New evidence (often genetic) can lead scientists to re-classify
organisms into different taxa

* Dogs and Wolves had long been classified as separate species,
but in 2005, scientists re-classified dogs and wolves into the
same species (lupus). Dogs remain grouped in a separate sub-
species, though (familiaris).

* Scientists currently debating whether Chimps should be
reclassified into the Genus Homo alongside humans since they
are more similar to humans than apes...




5.3.8 Classifications help in identification of species and allow the prediction of characteristics

shared by species within a group.

Advantages of Natural Classification:

1. It makes it easier to identify species. Unknown species can first
be placed into a kingdom and then into increasingly specific
taxa (phylum, order, etc...)

2. Because natural classification is based around common
evolutionary ancestors, characteristics are shared. This allows
biologists to predict properties of similarly-classified organisms
(i.e. if one member of a plant genus produces an antibiotic
compound, other plants in that genus might be expected to
produce related compounds)



5.3.13 Construct dichotomous keys for use in identifying specimens.

Using a dichotomous key

By a simple series of binary questions, we can identify

an arganism. To try it out, think of any animal and then

click on this link:
ﬂlmp://uww.wcnlcorcgon.com/webunlclpngu/aulmnh.hlml

Now work through the questions - it will bring you to the
class of animal you are imagining,

More specific keys are used to identify organisms at the species
level. This key is more visual, yet still dichotomous:

©
y

dn

MBI OOPRSLIRQIEIT WM/

! o-{u- M!le
! | | then 1ound

} Single Long

!Cc:cu l barbels |

i |

’leh Hadibut  Catfish Carp Barracuds Grouper

Liaes Remmaie
http://'www.scenicoregon.com

éwcblnldpugcs/anlmlls.mml




Use this dichotomous key to identify the 6 main phyla of invertebrates

Give the common name and latin name of one example of each

1. Is it symmetrical? ves goto Q2 :
No Phylum Porifera es
2. Symmetry is R?dial Phylum Cnidaria eg
Bilateral goto Q3
. Mouth & anus go to Q4
3. Gastric tube
‘ Mouth, no anus Phylum Platyhelminthes eg
i Yes Goto Q5
4. Segmentation No, or not visible Phylum Mollusca «&
Yes Phylum Arthropoda eg

5. Exoskeleton Phylum Annelida e

&, ﬂ @ -

radial symmetry bilateral symmetry no symmetry



Dichotomous Key Practice

Practice with a partner and play ‘guess who' with

the 10 phyla you need to know.
One partner picks a phylum at random

1. Cellwalls: . + Theother uses the key to deduce the answer.
Present: ... ...Kingdom Plantae go to Q2 «  Check each others’ understanding.
Not present: ...... Kingdom Animalia go to Q5 «  What other features can you remember about
2. Vasculature SAC PRy luDr?
Present: a3
Not present (too small) ...Phylum Bryophyta
3. Reproduction:
Spores in sporangia under leaves: ............Phylum Filicinophyta
o T —— o _. |
4, Seedsin:
FEMAle CONBS: it e s e Phylum Coniferophyta
FIUIES: oo i s ninie v s snsen s e e e PRYIUM ANGiOSpermophyta
> Symmetry: _ 7. Exoskeleton:
None: ........ Phylum Pornfer? Present: ........ Phylum Arthropoda
R.adial. ............ Phylum Cnidaria Not present: .. Phylum Annelida
Bilateral: .......Q6
6. Segmentation 8. Digestive tract:
VISR oo OF Mouth, no anus: .......... Phylum Platyhelminthes

Not visible: ............... Q8

Mouth & anus: .. .......... Phylum Mollusca



5.3.10 External recognition features of bryophytes, filicinophytes, coniferophytes, and

angiospermophytes.

) Reading ahead: HL students
Kingdom Plantae

L)

Non-vascular plants Vascular Plants
o (small, with no conductive tissues) @ (have conductive tissues)

e.g. chlocrophytes (green algae)
Spermatophytes Filicophytes

o (produce seeds) o (alternating life cycle)
e.g. Ferns

Angios_permo?hytes Gymnospermophytes
o (flowering plants ©® (naked seeds - cones)

e.g. pines, cycads, Gingko

Monocotyledons Dicotyledons
® (one seed-leaf) o (two seed-leaves)
e.g. grasses, grains, e.g. roses, magnolia,
orchids, tulips black pepper, ginger

Thic nhvineeny 1€ verv cmolified



Kingdom Plantae

photosynthetic,
cell walls

Non-vasc’ular plants VascularlPIants

S hlorophyta
.

_aquatic algae

Click on the images above to find out more about each division (phylum).

Bryophyta
5

mosses

Filicophyta
0

1Coniferophyta
5

:\ngiospermophyta
(5

flowering plants

Images from wikipedia




‘ Appearance:

t Very simple, small plants. (under 50cm)
Furry Appearance

l Vasculature:

None: bryophytes absorb moisture from
- their humid surroundings and have
minimally specialised structures.

Reproduction:
Spores released from stalk capsules
(sporangla)
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mage: ‘Green Leal® Found on fickrccne
http /) www fiickr . com/phatas /476432062 NOO/ 2209559360




F|I|cmophyta (ferns)

Appearance:

Roots, leaves, short stems
Max. height 15m.

Leaves in section &

may be curled up.

Vasculature:
Xylem & Phloem
Not woody.

Reproduction:

. Spores released sporangia
(capsules under the leaves)



Appearance:

Woody trees
» Leaves are needles
Up to 100m

Vasculature:

Xylem & Phloem
Woody

Reproduction:
Female cones contain seeds

Image! | am in love with the green earth Charles Lamb' Found on flickrec.net i
hitp://www fiickr.com/photas/ 31246066 @NO4/45735544 16 .

T . G B




AnglOSpermophyta Flowering

plants

o

Appearance:
Flowering plants

Roots, stems, leaves
Up to 100m.

Vasculature:
Xylem & Phloem

Reproduction:
Seeds dispersed through fruits.
Pollination through flowers.




Distinguish between these phyla of plants.

Bryophyta Small, furry, no Spores, from Chlorg‘phyte
| vasculature. Cover rocks, 50cm  sporangia on stalk R
(mosses) , Covers phloor
trees, etc. in wet areas. capsules. |
| ' (floor)
Filicinophyta
Filicinophyta Non-woody. Leaves in Spores, from r -P yt
ferns) sections, may be curled 15m sporangia under =
( up. leaves. Ferns
hvt Woody trees with Seeds stored and Conifer
Conl.ffl;roy ines) needle-like leaves and 100m  released from female =
(COI‘\I 5/ PInes cones. cones. Cones
Spores, distributed Arglac oA
Angiospermophyta  Roots, stems and leaves. 100m through fruits. né o:p_e__
(flowering plants) Produce flowers. Flovflers.for RS BSwsie
pollination. A Se




5.3.11 Recognition of features of porifera, cnidaria, platyhelminthes, annelida, mollusca,

arthropoda, and chordata.

Kingdom Animalia "
l

| |
Invertebrates Vertebrates
Porifers Cnidaria | Platyhelminthes| Annelida Mollusca Arthropoda
(5 | (5 ) ‘ 0 e " L)
sponges ' jellyfish flatworms segmented snails/slugs exoskeletons:
anemones worms octopus insects, spiders,
- crustaceans,

millipedes



Porifera (sponges)

Symmetry
None

Digestion
No mouth or anus
Filter food from currents

Segmentation
None

Notes
Pore = hole

Image: ‘remparts’ Found on fiickroe net
Ity S flickr .co my phot o5/ 3707 1060@ NOG/ 3335753017



Symmetry
Radial

Digestion
Mouth, no anus

Segmentation
None

Notes
Tentacles around mouth
Many have stinging cells

Image: 'jellies01' Found on flickrecnet
http://www tlickrcom/photos/16863501@N00/15711291

image: 'Clownfisch/ Anemaonenfch ke’ Found oa fickrconet
hitny Mww ek com /photos /45809431 BNOOQ/ 2039938461




(flatworms)

Symmetry
Bilateral

Digestion
Mouth, no anus

Segmentation
None

Notes
Ribbon-shaped
) »‘-‘ | Many are parasites

| Image! "Psaudocerosdimidiatus’ Found on flickrce. net
Bilick) ople/riing http: //wewew fli chr.com/photos /82825649 @N00,/438039243




Symmetry
Bilateral

Digestion
Mouth & anus

Segmentation
Yes — segmented

hitp:/fenwikipediaorg/wiki/Alitta_virens
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Image from:
hitp://enwikipedia.org/wiki/Alitta_virens




Mollusca

Symmetry
Bilateral

Digestion
Mouth & anus

Segmentation
Not visibly

T P W R s N )

Hugely diverse group sy s Found on flckrecnet



Symmetry
Bilateral

Digestion
t Mouth & anus

Segmentation
Not visibly

Notes

: . . Image! ‘Squid” Found on flickrec.nat
Hugely diverse group Wt / e Tl ke, com/photos /4 1059842 gIN O3 /8 72841 6814




Arthropoda

Symmetry
Bilateral

Digestion
Mouth & anus

Segmentation
Segmented, jointed

Notes

Image: ‘Out fora Straoll'  Found on flickrccnet 101
http./ /wwew fil chr com/photos/ 106 76369@mN0T7 3029291811 EXOSkeleton' JOlntS



Distinguish between these phyla of invertebrates.

Symmetry Digestive Tract  Segmentation Other Features

Porifera (porous),

Porifera No mouth or anus

None (filter feeders) None attached to rocks/
(sponges) coral
Cnidaria Tentacles around
(jellies & Radial Mouth, no anus None mouth, may have
anemones) stinging cells
Platyhelminthes Bilataral M abila None Many flatworms are
(flat worms) parasites

: Often bristly
Hi
Annelidat d Bilateral Mouth & anus ghly fad Includes earthworms
(segmented worms) segmente SRR
Mollusca Bilateral Mouth & anus Not visible selydheteeioiding
snails, squid

Arthropoda Bilateral Mouth & snts Segmented Exoskeletons

Jointed limbs



5.3.12 Recognition of features of birds, mammals, amphibians, reptiles, and fish.

BIRDS

Vertebrates

Tetrapods

Endothermic

Feathers

Bills

Lightweight bones (either
hollow or spongy)

Four-chambered heart
and high metabolic rates
Produce large, richly
provisioned external eggs
Internal fertilization

b 3



MAMMALS

* Vertebrates
e Tetrapods
. * Endothermic
. ' * Hair
"+ Mammary glands
"" * Lower jaw consists of a
ef single bone
ﬁ * Three middle ear bones
- » * Diaphragm
. * Four-chambered heart
* Internal fertilization




AM PHIBIANS

Vertebrates

Tetrapods

Ectothermic (cold-blooded)
Aquatic larvae

First vertebrates to colonize
terrestrial habitats

Lay eggs in water / external
fertilization




A

REPTILES

Vertebrates

Tetrapods

Ectothermic (cold-blooded) '

Scales O b\
N % ¥

Three-chambered heart . t ﬁ;f

- v

i

Hard-shelled amniotic eggs > ’
Y . %4
/ Internal fertilization o 5 .:
) e

K PRy




FISH

Vertebrates

First animals to evolve jaws
Breathe using gills

No limbs

Ectothermic (cold-blooded)
External fertilization

L
S
\.w 3 )

'-




You are
HERE

Domain Domain Domain
| BA"CTERIA EUKARYOT ! ARCHAEA -
\\~ —1 \ £ g \\\
® Friend B Atree
P 2 or foe? you know
® Howto
read the tree
http://treeoflife.nmnaturalhist 0

The evolution of multicellular life:
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http://treeoflife.nmnaturalhistory.org/tree-of-life.html
http://treeoflife.nmnaturalhistory.org/tree-of-life.html
http://treeoflife.nmnaturalhistory.org/tree-of-life.html
http://treeoflife.nmnaturalhistory.org/tree-of-life.html
http://treeoflife.nmnaturalhistory.org/tree-of-life.html
http://treeoflife.nmnaturalhistory.org/tree-of-life.html
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