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Global wind circulation. (a) Unequal heating of the Earth's surface and the Coriolis deflection cause a zonal wind system to develop
arranged in three circulation cells—Hadley, Ferrel, and polar cells. (b) The plotting of prevailing winds on an air-pressure map of the :
warld reveals that winds flow from high-pressure zones to low-pressure zones at an angle to the regional pressure gradients,
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Surface ocean currents. Global wind-driven ocean circulation consists of gyres that rotate clockwise in the Northern Hemisphere
and counterclockwise in the Southern Hemisphere. Compare the flow direction of the water currents with the zonal wind patterns
shown in Figure 6-3. In the above map, C. stands for current.
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Trophic level 1 2 3
Transfer- 10% Transfer - 10%
Food chain 5 efficiency _ efficiency .
Diatoms Copepods Anchovies

i Transter efficiency Anchovy
prlﬁc:éw;ri%n X Area ¥ {AcCross 1wo - | production
100g C/fm2/yr 108 m2 trophic levels) 108 g Cryr

: 0.1 X0.1 =0.01 or 102 mt Ciyr
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Pyramid of Biomass .l . ¢ 2

Pyramid of biomass for hypothetical grassland

Biomass (g/m?) Trophic level

10 Tertiary consumers
(snakes)
100 Secondary consumers
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1,000 | Primary consumers
e (grasshoppers)
0000 VA, Eﬁ\ . % Producers

v : NeV it A (grass)
VIR Y vl Ji:ff N 1 R
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Source: Intergovernmental Panel on Climate Change, Climate Change 2007: The Scientific Basis (UK., 2001)
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Figure 6.10

World carbon dioxide distribution. Values are in billions of tons.

\F More Information: www.pmel.noaa.gov/c02/co2-home.html
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Figure 3.9 The relative abundance of light (unshaded area) and nutrients (shaded area) at
sea surface and the relative seasonal change in primary productivity at three different latituc
(Productivity expressed in arbitrary vertical scales.)
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FIGURE 13.2 A vertical section view of communities from aquatic to terrestrial. In both, the zone of
decomposition and regeneration is the bottom stratum and the zone of energy fixation is the upper
stratum. From left to right, the stratification and complexity of the community become greater.
Stratification in aquatic communities is largely physical, influenced by gradients of oxygen, temperature,
and light. Stratification in terrestrial communities is largely biological. Dominant vegetation affects the
physical structure of the community and the microclimatic conditions of temperature, moisture, and
light. Because the forest has four or five strata, it can support a greater diversity of life than can a grass-

land with two strata. Floating and emergent aquatic plant communities can support greater diversity
than open water.
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FIGURE 27.13 Changes in consumer groups along the river continuum. Stream order and width (m)
are shown on the axis to the left of the figure. The headwater stream is strongly heterotrophic, depend-
ent on terrestrial input of detritus. The dominant consumers are shredders and collectors. As stream size
increases, the input of organic matter shifts to primary production by algae and rooted vascular plants.
The major consumers are now collectors and grazers. As the streamn grows into a river, the lotic system
shifts back to heterotrophy. A phytoplankton population may develop. The consumers are mostly bot-

11 tom-dwelling collectors. The fish community likewise changes as you move downstream (from top to
hottom as shown: sculpin, darter, brook trout, smallmouth bass, pickerel, sunfish, sucker, freshwater
drum, catfish, and shad).
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FIGURE 28.12 Life on a sandy beach along the mid-Atlantic coast. Although strong zonation is
absent, organisms still change on a gradient from land to sea. |, supratidal zone: ghost crabs and sand
fleas: 1, flat beach zone: ghost shrimp, bristle worms, clams: lll, intratidal zone: clams, lugworms, mole
crabs; IV, subtidal zone: sand dollar, blue crab. The blue line indicates high tide level.
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(a) MARINE FISH (b) FRESHWATER FISH
(Hypotonic) (Hypertonic)

Drink large quantities of water Do not drink
Secrete salt through special cells Cells absorb salt
Small volume of highly concentrated urine Large volume of dilute urine
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