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Levels of
Organization

Ecology —
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AMEfA|C| HY FL X (trophic structure, trophic level)
— M AFXHproducer): autotrophic component — plant

— A H|Xt(consumer): heterotrophic component — animal

— =6}l Xf(decomposer): bacteria

= (biomass) =
R




o| 7|25

ol
=1

EH

= (classification)

4
o

cf. &7 (identification): &

(©)
T

H

L3
—

J

_
(@)

A

2 A
= 1

T R & XO|2 B2 7=

<
o
—

Ej & X+l

1

—
(@]
o

- X7

2&52 EF: M7ix| Fa3tH

" Species

~ S
| T

- e ‘% @ ‘;.‘:‘\»::._5; i |
P




a-2E: =X (identification)
— T t=(phenon): ZZ2X}2|0f E0|T M B0 F2
— AMZE(new species): |2 &743t & =

O

— =AM CHA|(analytical stage): &8 =24 Y

— ST (synthetic stage): RAF =0 [HE =AA/ASH BlE

e v-EBR: ZAM (speciation) Bl EIZ} (evolution)
— EY M(species formation): TISIIHOM AS H M
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Kingdom System2| & A}

— A (Kingdom) > 2-Kingdom: MES AlZ20t S220F L&

— = (Phylum) » 3-Kingdom: Protista, Plantae, Animaia

— 4 (Class) » 4-Kingdom System:

— & (Order) — E. Haeckel(1866), 4o 2 2=

— 1 (Family) — Protista, Plantae, Fungi, Animalia

— Z (Genus) » 5-Kingdom System: S C
— & (Species) — R.H. Whittaker(1969), 5#+2 2 ;f.;, ,_‘.f ‘
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(Kingdom Plantae)
Kingdom Animalia)

(Kingdom Fungi)
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OPEN @ ACCESS Freely available online PLOS gioLoey

How Many Species Are There on Earth and in the Ocean?

Camilo Mora"?*, Derek P. Tittensor'>*, Sina Adl", Alastair G. B. Simpson’, Boris Worm'

1 Department of Biology, Dalhousie University, Halifax, Nova Scotia, Canada, 2 Department of Geography, University of Hawaii, Honolulu, Hawaii, United States of America,
3 United Nations Environment Programme World Conservation Monitoring Centre, Cambridge, United Kingdom, 4 Microsoft Research, Cambridge, United Kingdom

Table 2. Currently catalogued and predicted total number of species on Earth and in the ocean.
Species Earth Ocean

Catalogued Predicted +SE Catalogued Predicted +SE
Eukaryotes
Animalia 953,434 7,770,000 958,000 171,082 2,150,000 145,000
Chromista 13,033 27,500 30,500 4,859 7,400 9,640
Fungi 43,271 611,000 297,000 1,097 5,320 11,100
Plantae 215,644 298,000 8,200 8,600 16,600 9,130
Protozoa 8118 36,400 6,690 8,118 36,400 6,690
Total 1,233,500 8,740,000 1,300,000 193,756 2,210,000 182,000
Prokaryotes
Archaea 502 455 160 1 1 0
Bacteria 10,358 9,680 3,470 652 1,320 436
Total 10,860 10,100 3,630 653 1,320 436
Grand Total 1,244,360 8,750,000 1,300,000 194,409 2,210,000 182,000
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0.0 -

1.0 4

2.0 4

3.0+

4.0

5.0 -

TIME (Billions of Years)

First Single-Cell Plants

Oxygen Begins to
Accumulate in the Atmosphere

First Photosynthesis
First Life Forms Fossilized
Origin of Life

Origin of Earth

100 -

200 -

300 -

400 -

500 -

TIME (Millions of Years)

First Hominids

Cretaceous Extinction

First Primates

First Flowering Plants and Insects

First Mammals

Permian Extinction

First Reptiles

First Amphibians

First Land Plants and Animals

First Fish

Cambrian Explosion of Life Begins

First Invertebrates




What is biodiversity?
Ecosystems Species Genes

Fish

Forests

Body size

Climactic
conditions
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ECOSYSTEM SERVICES

Provisioning
FOOD
FRESH WATER

Il = WOOD AND FIBER
FUEL

A2 dEfA MH| 29| of

Regulating
CLIMATE REGULATION
FLOOD REGULATION
DISEASE REGULATION
WATER PURIFICATION

Supporting

* NUTRIENT CYCLING
= SOIL FORMATION

» PRIMARY PRODUCTION

Cultural

AESTHETIC
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'l = EDUCATIONAL
RECREATIONAL

© N o v A W N H

E

MO
I
N
[
L
Ral

fulll
riot
ox!
>

& (MAX])
HA =)

0R
OH H>
rtor

o rQ ot
Ral

A 1z

> mo ot mo o
Ok ox O mu
ot

ot

Ho 1> @ e rx o9 A
=d

s
| ox
| m

e

0




3 MERE X|9): i L ol

O
o —

=
o
- =& oMLl o F2 7|sH g=s Ad{et /i E
A

eg.) A7t S S/EF S E/ZE G &7 or LA/ LB AL/ B AL?

i ME0| A7 Q= A AlK]{(habitat) (Grinnell, 1917)
|IL} A0} kA (Elton, 1927)

YYE MES FSHE CHYE 2010 @

-

r




3rd -
CARNIVOROUS CONSUM
/ e.g. squid
CARNIVOROIUS C?NhSUMERS
3 fi [« a
HERBIVOROUS CONSUMERS
e.g. zooplankton, cockles
RO 7 \ 4 )! \\

PRIMARY PRODUCERS =~
e.9. phytoplankton, seaweed

© 2007-2009 The University of Waikato | www.sciencelearn.org.n2

-

/‘




WHA“I \
LE.A s..N T)/"

ME[Stl TR THEE

. SHEHIZ B, AAYEEO| LB A1
BEHAIZ| HT P4 BT 70l TSt O|uf
!

HI ol

E
o
Sy
10
[H
il

*&Eluﬂ =, Y20 o
SEXYT/BEN A TR & A

SENH| AH| A0 CHE JHE3iL O

BEIS] K| il B

991.J>.<»r~>~
S
——




SEEY U & £
\\\c\\’f. V¢ \a%%

o8 28 N
IgE“ﬁl' | _||E 1“|_=|'=

1. SH=

2. ¥EY U

3. YHIE XA

4. M=

5. =&

6. OIX| SEL EE=H




