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Water absorption
Active ion uptake through skin
through gills

——+ Direction of ion movement (Na , K", Cl ) Dilute urine
- Direction of water movement

Most fish are stenohaline, which means they are restricted to either salt or
fresh water and cannot survive in water with a different salt concentration
than they are adapted to. However, some fish show a tremendous ability to
effectively osmoregulate across a broad range of salinities; fish with this

ability are known as euryhaline species, e.g. Salmon.

Ligigs) 385 oo ol
Fish do not always find themselves in isotonic environments. Thus, their
body cells must have a means by which to adapt to changing salt

concentrations in their bodies and environments. Osmoregulation controls

this balance of water/salt concentrations. Freshwater fish are hypertonic to



their water environment and therefore, water is continually diffusing into the
fish through the gill membranes into the blood. The gills are also
permeable to respiratory gases, ammonia waste products, and ions.
Therefore, while water moves in towards the higher osmotic pressure of the
blood, sodium and chloride ions also diffuse out of the fish, moving down
their concentration gradients to the external environment. Freshwater fish
must expend energy to regulate this ion loss and fluid uptake. Marine fish
experience the opposite situation as their bodies are hypotonic to their

saltwater environment.
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