


  Blood flow is opposite the direction of water flow over the gills
    (countercurrent flow)
   water       200       100      20
              ------------------------
                   180        90      10       blood
              ------------------------

    (parallel flow)
    water      200        100          100
                   --------------------------------
    blood      10         99          100
                  --------------------------------

results in greater
extraction of oxygen
than parallel flow
because blood passing
through the lamellae is
continually being
exposed to water with a
higher oxygen
concentration

up to 90% efficient
under favorable
conditions



stages in pumping:
•close opercles, open mouth
•expand buccal and opercular cavity - to pull water into mouth
•close mouth, open opercles (more negative pressure in opercular
cavity)
•contract buccal cavity - to push water over gills
•contract opercular cavity
  to force water out gill opening




















