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Biosphere

* Ecosystems
* Communities
* Populations
Organisms
Organ systems
Organs
Tissues

Celis
Cganelles
Molecules

Atom
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ELEMENTS ESSENTIAL TO THE PROCESSES OF LIFE

% of
SPONCH Atomic Atomic

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

Calcium Ca 20 40.1 Bone; muscle contraction

Carbon 10.50% C 6 120 Constituent {(backbone) of crganic molecules

Chforine Cl 17 355 HCl in digestion and photosynthesis

Cobalt Co 27 58.9 Part of vitamin B,

Copper Cu 29 635 Part of oxygen-carrying pigment of mollusk blood

Fluorine F 9 19.0 Necessary for normal tooth enamel development

Hydrogen 60.90% H 1 1.0 Part of water and of all organic molecules

lodine [ 53 126.9 Part cf thyroxin (a hormone)

Iron Fe 26 558 Hemoglobin, (oxygen-carrying pigment of many
animals); cytochromes (electron carriers)

Magnesium Mg 12 243 Part of chlorophyll, the photosynthetic pigment;
essential to some enzyme action

Manganese Mn 25 549 Essential to some enzyme action

Molybdenum Mo 42 959 Essential 10 some enzyme action

Nitrogen 2.47% N 7 14.0 Constituent of all proteins and nucleic acids

Oxygen 25.60% 0 8 16.0 Molecular oxygen in respiration; constituent of
water and nearly all organic molecules

Phosphorus 0.16% 15 31.0 Energy-rich bond of ATP

Potassium 19 39.1 Generation of nerve impulses

Selenium Se 34 79.0 Essential to the workings of many enzymes

Silicon Si 14 281 Diatom shells; glass sponge exoskeleton;
arteries

Sodium Na 1 230 Salt balance; nerve conduction

Sulfur 0.06% S 16 321 Constituent of most proteins

Vanadium \Y% 23 50.9 Oxygen transport in tunicates

Zinc Zn 30 65.4 Essential to the workings of the alcohol oxidizing

enzyme

SPONCH shown in color

de w
AN 1.1 8Paurie®ald@in (Wallace, et. al., 1986)
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Tertiary
consumers

3.
Primary consumers

2.
Producers

1.
The sun

- - [ v A ' 9 }
gl 1.3 Drsiimrzuuflion. wisuAs I luglrean i FauHan IIzALAN 7
Tussuufiad (Kupchella and Hyland,1989)
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<1 kg of
carnivores

A few carnivores

Several hundred
herbivores

Millions of producers 100,000 kg of producer biomass

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

10,000 calories
in carnivores

10 million calories in producers

(c} Pyramid of energy content

iU 1.4 Dezliarzuuiindluplees (a) Dreliaduau (o) Drclananiwin
vtedauna (¢) Ureliawdwnuiuunas? (Kupchelia and Hyland, 1989)
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e Electromagnetic

Continuous
Producers

source of energy
electromagnetic Heat
energy energy
Chemical

energy

Herbivores

15 WA AL ELLTIOA (Kupchella and Hyland, 1989)
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