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Biosphere

* Ecosystems
* Communities
* Populations '
Organisms

Qrgan systems
Organs

Tissues -

Cells

Oganelles
Molecules

Atom

LA W - - - J LA Jd
U 12 rdiuvasnrdnreuulustanen® Duainendaulugifundioassduni
-l
\ATRIMNNY

BY 222 (BI 203)



ELEMENTS ESSENTIAL TO THE PROCESSES OF LIFE

S of -
SPONCH ] Atomnic Atomic

Element atoms in humans  Symbol  number mass Example of role in life

Calcium ' Ca 20 40.1  Bone; muscie contraction

Carbon 10.50% C 6 12.0 Constiwent (backbone) of organic molecules
Chiorine a 17 355  HClin digestion and photosynthasis

Cobalt Co 27 589 . Part of vitamin By,

Copper ~ Cu 29 636 Parnt of axygen-carrying pigment of mollusk blood
Fluorine F 9 19.0 Necessary for normel tooth énamel development
Hydrogen 60.90% . H 1 1.0 Part of water and of all organic molecules
lodine -, 63 126.9 Part of thyroxin {a hormone)

tron Fe 26 55.8 Hamoglobin, (oxygen-canying pigment of many

" animais); cytochromes {electron carriers}
Magnesium Mg 12 243 Part of chlorophyll, the photosynthetic pigmént;
easential to some enzyme action

Manganese Mn 25 649  Essential to sofme enzyme action

Motybdenum Mo 42 958  Essential to some enzyme action

Nitrogan 2.47% N 14.0 Constituent of all proteins and nucleic acids
Oxygen 26.60% o] 16.0 Molecular bxvgen in respiration: constituent of

) water snd nearly all organic molecules

Phosphorus 0.18% 15 30 Energy-rich bond of ATP!

Potassium K 19 391 Genaration of nerve impulsaes

Setenium Se 34 780 - Essential to the workings of many enzymes
-Silicon Si 14 281 Diatom shells; glass spange exoskeleton;

) arteries

Sodium Na 11 23.0 Salt balance; nerve conduction

Sulfur 0.06% S 16 a Constituent of most proteing

Venadium 23 B9 Oxygen transport in tunicates

Zinc Zn 30 854

Essential to the workings of the alcohol oxidizing
anzyme .

SPONCH shown in color

m1114 1.1 swidTusoRelTin (Wallace, et. al., 1986)
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Tertiary
consumers

3
Primary consumers

2.
Producars

The ;un

U 1.3 DrzRnreuudion wismudnhluplvssnonteuidlotinuszising 1
| lursuutlina (Kupchella and Hyland,1988)
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<1 kg of
carnivores

A few carnivores

Seversl hundred
Hherbivores

Millions of producers

100,000 kg of producer biomsess

{a) Pyramid of numbers {b} Pyramid of dry biomass

10,000 calories
in carnivoras

10 million celories in producers

(c} Pyramid of energy content

U 1.4 UrelarzuutinaTuglues (a) Dreledunu (o) Drelnvnaniowin
vitaTauna () Dreflanwdnufuunas? (Kupchella and Hyland, 1989)
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Continuous
source of
slectromagnatic

re——————, Elactromagnatic
ensrgy

Heat

energy

Producers

Chemicat

\\. | ii;.:.j J ‘ ::; energy

w5 wfauiinanurzuuinn (Kupchella and Hyland, 1989)
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