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Unit 2: Biodiversity

- Biodiversity — The diversity of life. All the
different kinds of living things.

http://www.youtube.com/watch?v=N5ssjM2Fjuc
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What 1s Alive? P.104



2201 UNIT 2-1.notebook October 29, 2014

What 1s Alive? P.104

- Characteristics include:

- Has cells.

- It has a metabolism (chemical reactions that
help keep it alive).

- It needs water.

- [t makes organic molecules (molecules
which have a lot of C, H, N and O).

- It reproduces with inheritance
(characteristics can be passed on).

- It can adapt.
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Classification of Organisms

- Classification — A method of organizing
things.

- E.g. music can be classified as rock, jazz
or classical.
- Why are classification systems important?

1. Makes communication between scientists
easier

2. Establishes connections between related
organisms

3. Makes 1dentification easier
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Classification of Organisms

« Originally classification systems were broad and
arbitrary.

E.g. Things were once classified as an animal,
vegetable or mineral. Very vague categories.
o Classification could also be very subjective.
« E.g. weeds vs. non-weeds. What a person

called a weed depended only on what plants they
liked.
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Classification of Organisms

« Scientists then needed some formal method to
classify organisms that was specific and
objective.

e The system that 1s now used involves seven
major categories:
Kingdom

Phylum (Division)
Class

Order

Family

Genus

King Philip Came Over For Goose Stew

Sp CCICS ~ http://www.youtube.com/watch?v=kKwOIlAqQoLk
3


http://www.youtube.com/watch?v=kKwOlAqQoLk
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Classification of Organisms

- Example 1: Beaver

Kingdom
Phylum
Class
Order
Family
Genus
Species

Animalia
Chordata

Mammalia
Rodentia

Castoridae

Castor
canadenis

October 29, 2014
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Classification of Organisms
Example 2: black spruce b .

Kingdom Plantae
Division Coniferophyta
Clas Pinopsida
©Orde Pinales
Family Pinaceae

Genu Picea

Species mariana

10



2201 UNIT 2-1.notebook October 29, 2014

Review

Classification of Organisms

- Classification — A method of organizing
things.

- E.g. music can be classified as rock, jazz
or classical.
- Why are classification systems important?

1. Makes communication between scientists
easier

2. Establishes connections between related
organisms

3. Makes 1dentification easier

11
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Classification of Organisms

« Scientists then needed some formal method to
classify organisms that was specific and
objective.

e The system that 1s now used involves seven
major categories:
Kingdom

Phylum (Division)
Class

Order

Family

Genus

King Philip Came Over For Goose Stew

SpeCICS ~ http://www.youtube.com/watch?v=kKwOIlAqQoLk
3
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Domains

o The Archaea were once classified as Bacteria.
e Recently analysis of the DNA of these two
groups revealed how different they really are.
o To emphasize the dramatic difference a new
classification level was invented above Kingdom.
e There are 3 Domains:

1. Archaea

2. Bacteria

3. Eukaryota

13
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Kingdoms

o There are 6 Kingdoms

1. Archaea

2. Bacteria

3. Plantae

4. Animalia

5. Fungi

6. Protista — Mostly single celled eukaryotic
organisms. They can be similar to plants
(algae), fungi or animals.

14
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http://www.guiamarina.com/chile/02 plants/Phaeophyceae/unidentified phaeophyceae 02 01.htm
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http://www.imagequest3d.com/cgi-bin/ImageFolio4/imageFolio.cgi?img=&search=meroplankton&cat=&bool=and
http://www.imagequest3d.com/cgi-bin/ImageFolio4/imageFolio.cgi?img=&search=meroplankton&cat=&bool=and
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Genus & Species

o In the past organisms have sometimes been
given names arbitrarily.

e Vernacular names— names that have no
obvious relevance. E.g. daddy long legs.

o Descriptive names — names based on some
physical characteristic. E.g. black bear.

« Although descriptive names can be useful,
they can vary from place to place and between
languages.

18
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Genus & Species

o In the late 1700s Carolus Linnaeus developed

a binomial system of classification.
o This 1s now referred to as an organism’s

scientific name.
 Scientific names consist of the genus and

species of that organism.
o Both of these names are ALWAYS written 1n

italics or are underlined.
o The genus always begins with a capital letter

and the species always with a lower case letter.

19
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Genus & Species

e E.g. Homo sapiens

e The name is also always written in Latin,
because:

1. It reduces racial bias because the

language 1s not used by any country currently.
2. It 1s a dead language so the meaning of

the words do not change over time.

3. It makes it easy to i1dentify an organism

in text regardless of the language.

20
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—WOKREM Semacostomae—

X554 Auvrelis aurita (Linnseus) [Aureliidae)
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FIGi. 33.5 The description, as it appears ina Jap;.neae
g‘uid.e to marine life, of a common jellyfish. (?Io“ es)y
Hoikusha Publishing Company, Ltd., Osaka, Japan.
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ZUR ISOLIERUNG UND KULTUR INSEKTENPATHOGENER
ENTOMOPHTHORACEEN

LLEEY

E. Mireek-KocLer *

Einleitung
Insektenpathogens Pilze aus der Familie der Entomophthora.
teen und hier besonders aus den Gattungen Empusa und  Enis.
mophthora kinnen in Inscktenpopulationen plitzlich seuchenartip
anftreten und wirtschaltlich bedrolifliche _\IJLucm'(-m-.-_-hrlmgm eiles

Sehiidlings in wenigen Tagen ansléschen, Es gibt — nehen einigen
Virosen — kaum moch endere hiologische ille:r!.-nxung»ﬁtk!orﬂl. die

=0 schnell ynd weitgreifend wirken wie ]':IltolIlr.lphl.hurncwn-Epiznu.
tien.  So tritt 2B, Empusa anlicas EEICH. in Frankreich als He-
grenzungsfaktor for die i Weinbergen  schiidlichen Raupen von
Aretia eaja L. (Preann, 1914} und in Deutsehland fie die im Forst
schidlichen Raupen von Panolis jflammea SCHIFE. fmmer  wisder
eatscheidend auf, Entsprechende Beobuchtungen liegen seit denen
von Baw (1868, 1840, 1 T0) zabilreich vor,

Die Bedingungen, unter denen diese Pilze derart wirksam werden,
sind mur unvollstindig bekannt, Sehr oft scheint fewchtkithles Wet ter
den Ausbewel: von Epizootien zu begiinstigen (vl 21, 3 FLLER-KiGLer,
1841), Il Umsichgreifen ist dagpy aber vielleicht Weniger von der
Luftfeuchtigheit abhiingig, als es bei anderen Pilzepizootien der Fujl
ist. Die primiiren antumophthohcaen-I\'midim besitzen  vom
-‘-hschhndﬂungs\'n;rgm:g her eine als Verdunstungsschuty dienende
|‘n:ub0p\lusm.nwh5ci|-t; sie kinnen daher selbst auf trockenen Oher.
flichen keimen (Batep, 1957). Dagy darfte auch die Feuchtigkeit
beitragen, welche die wasserreichen Konidien in jhrem Zellinhalt
mithringen, Im einzelnen sind diese Verhiltnisse noch night unter-
sucht. Barn (he.) weist aueh durauf hin, dass ausser Temperatur
und Luftfeuchtigheit offenbar nach weitere infektionsentscheidende
Aussen-Faktoren vorhanden sind, Ein Nachteil der Entomophtho-

™ Nagh o Vertray im Kolboyuinm der €001, sibap |||-r.l:lcn|u|]|u|o;,'m
wind kg bialugiaclie Bekbmplung, Pans, Oktober |33
N Exrouirmac,,
TOME ¥, 8% b g% T jEEiran ivig
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Odd

games . . .
ammaracanthuskytodermogammarus loricatobaicalensis,

Dybowski 1926
(amphipod; at 50 characters, the longest binomial)

Ia 10, Thomas 1902
(Chinese bat; the shortest binomial, probably the only all-
vowel binomial)

Ytu brutus Spangler, 1980 (water beetle)
Ba humbugi Solem, 1983 (snail) from Fiji.

Colon rectum Hatch, 1933 (beetle)

Pison eu Menke, 1988 (sphecid wasp)

22
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Genus & Species

e When referring to an organism, scientist
ALWAYS write both the genus and species
name.

e Although there may be other organisms with
the same genus or species name, there are none
with the same genus AND species name
together.

o E.g. Felis domesticus refers to the house cat
and only the house cat.

« Felis concolor refers to the mountain lion only.

23
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How Organisms are Classified p.113-116

e Taxon- Classification group (e.g. kingdom,
class, etc.)

e Closely related organisms are put into the same
taxon.

e Organisms become more similar as you go down
the classification scheme.

E.g. all the organisms in the same genus are
much more similar than all the organisms in the

same domain.

- Determining how similar organisms are, 1s done
with evidence from several sources:

24
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How Organisms are Classified

1. Morphology — The physical characteristics of
organismes.

Organisms that are closely related should look
similar.

E.g. reptiles and mammals are related because
they have 4 legs.

Human Cat
Copyiight © Poarson Education, Inc., pubdsiing a3 Berjamin Cummings.
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How Organisms are Classified

2. Behaviour — organisms that are closely
related should have similar behav10ur
E.g. All honeybees are soc,

26


http://upload.wikimedia.org/wikipedia/commons/b/b7/Bee_swarm.jpg
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How Organisms are Classified

3. Similar development- Related organisms
look similar as the embryo develops.

E.g. humans are related to fish because they
have similar looking embryos.

cow

27
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How Organisms are Classified

4. Fossils — Provide evidence that taxons that look
different today are actually related.

How closely related organisms are 1s
determined with the help of radioactive dating of
rocks.

As time passes atoms become less radioactive,
so old rocks should not be very radioactive.

E.g. Archaeopteryx is an extinct genus of bird

that has many characteristics similar to reptiles.

28
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How Organisms are Classified

5. Cell structure — These are most similar in
related organisms.

E.g. Bacteria can be divided into two groups
based on the structure of their cell wall.

Granposiive Ceff Wal

Peptidoglycan

Erotein =

ni n n nn.n nn n nnn Cylaplasmsc
SR ST e

Cytoplasm
Gram-negaiive Celf Walf
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How Organisms are Classified

6. Biochemical similarities — Related organisms
have similar proteins and DNA.

Protein structure and DNA can be used to
determine how similar two organisms are.

30
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Review

o Classifying

1. Morphology — The physical
characteristics of organismes.

2. Behaviour — organisms that are closely
related should have similar behaviour.

3. Similar development — Related
organisms look similar as the embryo develops.
4. Fossils — Provide evidence that taxons
that look different today are actually related.
5. Cell structure — These are most similar
in related organisms.

6. Biochemical similarities — Related
organisms have similar proteins and DNA.

31
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Phylogeny p.116-121

e Phylogeny— The evolutionary history of an
organism.

o The evidence used to classify organisms is also
used to make phylogenies.

o Phylogenetic tree— A diagram that shows a
phylogeny.

e Some trees present a lot of information (e.g. a
cladogram) , some very little.

32
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Amphibeans

Tetrapoda Tree
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Mammals
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Phylogeny
e Phylogenetics is a very important part of biology:

1. It points to new areas for research (1.e. which
plants may produce useful drugs).

2. It also provides information on organisms we
currently know little about (1.e. which bees are
social).

36
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Dichotomous Keys

e Once an organism is classified, it 1s important that

other scientists can easily find the name of that
organism.

o This 1s most often done with dichotomous keys.

o These are a series of steps, in groups of two,
which present the reader with a choice.

o The choice is usually two opposite characteristics.

- When the reader 1s done, they come out with
one particular species or taxon.

37
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yes Duck
yes _Swims
no Hen
Feathers
yes Lizard
Legs
no

no Snake

X § & &

Bird W Bird X Bird Y Bird 2

Dichotormous Key to Representative Birds

. &. The beak is relatively long and slender.............ooooiiiiiiinnn Certhidea
b The beak is relatively stout and heavy.... oty goto2
2. a. The bottom surface of the lower beak is f!al *m{i strarghl ...... Geospiza
b. The bottom surface of the lower beak is curved .. cengoto 3
3. a. The lower edge of the upper beak has a distinct bend .......... Camarhynchus

b. The lower edge of the upper beak is mostly flat ..................Platyspiza
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Dichotomous Keys

e An example of a good dichotomous key couplet is:

1. a) Leg is black.....2
b) Leg 1s white....5

o This 1s good because it presents the user with options
that are clearly one or the other.
e An example of a poor couplet 1s:
1. a) Organism 1s big...2
b) Organism 1s small...5

- This leaves the reader thinking what 1s big or small.
And it 1s particularly bad if you have nothing to comparc
your organism with.

39
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Biology 2201
Monster Dichotomous key

- Make a dichotomous kev for the following monsters.
- Make sure that each option vou create divides the remaining monsters into two groups.
- Each option should have only two choices.

October 29, 2014
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