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S S I A Chukchi
Peninsula

St Lawrence
Island

Ekven Deering

Anchorage
A L A S K A

C A N A D A
Point Hope

Chukchi Sea

Bering Sea

Gulf of Alaska

Bering
Strait

U N I T E D
S T A T E S

Aleutian Islands

200 mi

400 km
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CO2

H2O

(a) Synthetic work

(c) Concentration work

(d) Electrical work

(e) Heat

(f) Bioluminescent work

Concentration gradient
across membrane

Charge gradient
across membrane

(membrane potential)

(b) Mechanical work

Active inward
transport of 
molecules

H+

H+

Active outward transport of ions (protons)
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