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mammals, birds,
reptiles, insect,

[plants) such as &
Sugar Maple tree

(
such as Bread Mold
or Mushrooms

Bacterium
Prokanyotae
[bacteria)
Tuberculosis

Protoctista
[algae, molds,
protozoans)
Pond Alga

Taxonomy

taxonomists
Science of classification
(grouping things)
— Process of classifying
biodiversity based on

— Means to
biological diversity

— Groups and names



« Taxonomy (taxis = arrangement, nomos
= law)

* To study biological nomenclature, the
discovery and identification of taxa, and

the assignment of organisms to
particular taxonomic groups.

* e.g., beetles to the Order Coleoptera,




e Systematics

* Involves the reconstruction or inference of
historical, evolutionary or genealogical
relationships among taxa (involves
comparative studies of differences and
similarities). Methods are used to decipher
the historical patterns of speciation of life,




 Classification

generating arrangements of biological
nomenclature in a hierarchical fashion.
combination of the fields of taxonomy and
systematics produced in a hierarchical
pattern that represents some kind of
relationship. Biological classifications are
enerally thought of as hierarchical




Greek and Roman naturalists, medieval
herbalists; folk taxonomists: vernacular
names

Pre—Linnaean naturalists:

v/ hames in Latin

v’ nomina specifica, binominal, trinominal or
even polynomlnal names (e. g Iris perpusilla




Early Taxonomic Systems

e Aristotle

Herbs Shrubs Trees Land Sea AIr




« Swedish botanist who introduced the now
» accepted hierarchical classification of living

« organisms and binomial nomenclature of
species (for this Linnaeus was designated
* First presented in Leiden in 1735, Systema

* Naturae was based on Aristotle’s system of
progressive subdivision on groupings of




Carolus Linnaeus (1753)- use of a
species name

Based on looking at

SIERIES
 Revealed relationships of
organisms
Binomial nomenclature genus SPECIES

« Gave each species 2 names
(scientific name)

« Genus and species ébxadwtaﬂ%ﬂ

o Genu_s IS a group of similar 2 ARARATNE m
species 7

Developed the modern system of
taxonomy




« Latin was the language used
—Genus name-> always capitalized




* EX: Felis domesticus (housecat)
—Felis domesticus var.
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Significance of binomial




Downward and Upward

* Cesalpino (1519- 1603) and Carolus
Linnaeus (1707-1778),

« Based mainly on logical divisions.

* It consisted In dividing a larger group of
dichotomy into two subordinate groups.

* For example, animals with or without



 Way of identifying
organisms by
looking at the

e Uses a series of

Into a

to group

1a Gram-positive
1b  Not Gram-positive

2a Cells spherical in shape
2b Cells not spherical in shape

3a Gram-negative
3b Not Gram-negative (lack cell wall)

4a Cells rod-shaped
4b  Cells not rod-shaped

5a Cells spherical in shape
5b Cells not spherical in shape

6a Cells club-shaped
6b Cells variable in shape

7a Cells rod-shaped
7b  Cells not rod-shaped

8a Cells helical with several turns
8b Cells comma-shaped

Gram-positive cocci
Goto4

Goto 5
Mycoplasma

Gram-positive bacilli

Gram-negative cocci
Goto7

Corynebacteria
Propionibacteria

Gram-negative bacilli
Goto8

Spirochetes
Vibrioids
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1. method of identification and not of
classification, since the arrangement it
produced depended on the sequence iIn
which the differentiating characters. It

was artificial.

2. This method was incapable of producing
order in a large fauna.



Upward classification

* By the middle of the eighteenth century
upward classification gradually surfaced.

 Assembling species by inspection Into
groups of similar or related species and
forming a hierarchy of higher taxa by
again grouping similar taxa of the next



* Characters were weighed, not by prior
principles, but by a posterior
determination of a covariance of
characters.

- Buffon, who for the first time stressed
upon using the sterility barrier as the

species criterion.




1. Speclalization became more pronounced.

2. Classification became more hierarchical.

3. Philosophical guidelines were rejected.

4. The search for a natural system was




/ taxonomic categories:

Kingdom = largest, most general group
Phylum = called a division with plants

orders, orders into classes, classes into phyla,
and phyla into kingdoms

* Species can interbreed with each other




 Groups of organisms called
or taxons

 Organisms arranged in
groups ranging from very
broad to very specific
characteristics

have
more general
characteristics and more
species within it

— Smallest taxon-> Species
— Largest taxon-> Kingdom




 Now based on evolutionary relationships
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Kinds of Classification:

Cladistics: preference to the lines of
« Based on this, classification may be:
» (a) Evolutionary taxonomy:

oldest, traditional approach

“‘organisms closely related to an ancestor will
resemble that than
they resemble distantly related organisms

« Homologies and Analogies



techniques
* Don't rely on homologies and analogies
* Deals mostly with closely related taxa

 (c) Cladistic approach where cladogram is
constructed, °

monophyletic groups
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« System of classification based on phylogeny
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(outgroup) Lamprey Tuna Salamander Turtle Leopard
" Hair | Leopard Domestic ca

Panthera pardus Felis silvestris

Amniotic egg

Four walking legs Felidae

Jaws

Vertebral column

A branching diagram to show the
evolutionary history of a species

Helps scientists understand how one

lineage branched from another in the course
of evolution



 Monera, Protista, and Fungi
kingdoms added to the 2
established kingdoms

 Kingdoms defined based on
2 main characteristics

* Possession of a
(prokaryote or
eukaryote)

* How it
— Heterotroph
— Autotroph
— Decomposer




e Bacteria have
distinct differences

* All eukaryotic
kingdoms grouped
Into one domain
(Eukarya)

 Monera kingdom
split into 2 domains
(Archaea and
Eubacteria)

o fuugi
EUKARYOTA




The Six Kingdoms of Organisms

— Unicellular




« 2 kingdoms (Archaebacteria and Eubacteria)

live In extreme environments like
swamps, deep-ocean hydrothermal vents (ox

— Eubacteria




— Ex: amoeba, paramecium,, euglena,
— Lacks complex organ systems
— Lives in moist environments




environment

« Stationary



Plants

owering plants
« Cannot move
* Tissues and organ systems



Animalia

mammalsS (nurse

younqg)
* Mobile



