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FIGUnE 20.-Gill position of mature B. rogersi nymph: A) lateral view; B) dorsal
view of gill apices and abdominal segments 5-6.

filaments held over the body. A sudden return to their normal position
followed immediately by continued upward and downward beats provides
momentum. Nymphs often float for a period of time before swimming
movements begin. After the nymphs leave the substratum they swim
vigorously for a while and then dive downward to reach the bottom
quickly.

To investigate Bemer's (1940) theory lateral spines of the thoracic
notal shield of Baetisca act as balancers, we removed these spines. With-
out them the nymphs could not balance themselves, or could just barely
maintain a normal position for a short time before turning over. Further-
more, the nymphs could not maintain direction. Instead of swimming
forward as they normally do, a zigzag pattern occurred and the nymphs
were limited to a short distance. Evidently the lateral spines do stabilize
the nymphs in the water as Berner suggested. The spines perform a
similar function in B. rogersi's alternate habitat, stabilizing the nymphs
in moving sand. Spines also reduce current resistance, as previously
discussed.

The abdominal gills of B. rogersi are completely enclosed under the
thoracic notal shield, apparently for protective purposes. The gills
are used for respiration, a process we studied in living nymphs. The
notal shield raised and lowered in a rhythmic fashion enabling water
to circulate inside the gill chamber. Water flowed into the cavity
through a space between the lateral edges of the thorax. Inflow of water
occurred during the upward stroke of the notal shield; when the notal
shield returned to its normal position, water flowed out from the cavity.
We removed the thoracic notal shield to study gill movements (Fig.
20 A). The gills exhibited simple upward and downward strokes. The


