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40 KASUYA AND RICE

plate along the lateral edge. As seen in this figure, the length of the baleen plates
in the anterior part of the series is not bilaterally symmetrical. The plates on
the right side are shorter than those in the corresponding positions on the left side.
This asymmetry appears to be the rule among the California gray whales, for
among 31 whales observed by us, there were only 3 animals in which the baleen
plates of the anterior part of the right side were longer or nearly equal with those
of the left.

As seen in Fig. 2 the distance between growth marks on the surface of the
baleen plates is the same on the left and right sides, but the plates on the right
side show heavier wear on the lingual edge. So it is reasonable to conclude that
this asymmetry has been caused not by the slower growth of the right plates but
by heavier wear on the right.
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Fig. 2. Length of baleen plates of gray whales, no. 1967-8 12.6 m female and no. 1966—
192 18.6 m female. Opencircle indicates the right and the closed the left. Curves are
drawn by hand.

The gray whale feeds on benthic organisms and sometimes even swallows
sand or pebbles (Tomilin, 1954; Pike, 1962; Rice and Wolman, jn press). Scam-
mon (1874) and Wilke and Fiscus (1961) reported that feeding gray whales had
surfaced with head and lips besmeared with mud, and that they apparently had
expelled mud through the baleen. These observations suggest that gray whales
scoop the mud or sand on the bottom to collect benthic organisms.

Gunther (1949) mentioned that the movements of the rorquals from side to
side appears to be restricted by the structure of body and that fin whales have the
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WATER CURRENT ON THE BODY SURFACE SUGGESTED BY THE
ORIENTATION OF THE BARNACLES

There are many colonies of barnacles, Crypiolepas rhachianecti DavLr, on the
skin of gray whales. They are especially numerous on the rostrum and flippers,
fairly numerous on the upper edge of the lower lip, the area between the eye and
the base of the flipper, and on the tail peduncle. There are few barnacles on the
other parts of the body.

These barnacles are directed approximately towards the anterior end of the
whale, and all the barnacles in a colony are oriented in the same direction. The
orientation of barnacles at any point on the body is nearly the same in all whales.

We think that the orientation of the barancles is affected by the direction of
the water current at the point where the barnacles are growing, and the anterior
end of the barnacles coincides with the mean direction of the current.

Fig. 4. Diagramatic figure of the orientation of barnacles on the gray whale

Fig. 4 is a diagrammatic figure of the orientation of the barnacles on the gray
whale. This figure is based on sketches of each part of the body of six animals,
and some photographs taken in the same whaling season. Each small rod represents
approximately one colony. We found no significant bilateral asymmetry in the
orientation.

On the upper jaw and the dorsal side of the tail peduncle the water seems to
flow obliquely upward. But in the area between the angle of the gape and the
anterior insertion of the flipper, the water seems to flow obliquely downward from
the gape to the flipper. These flow patterns agree with those on the body of Del-
phinus and Phocoenoides, as determined from the arrangement of dermal ridges and
from a photograph of a swimming Delphinus (Purves, 1963). Purves (loc. cit.)
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reported that the dermal ridges on the flippers and flukes are arranged perpendicular
to the leading edge. But in the case of the gray whale the barnacles are oriented
obliquely from the anteroproximal to the posterodistal edge of the fins on both
dorsal and ventral sides. Probably the gray whale usually holds its flippers in a
ventroposterior position, so the mean direction of the current will be oblique to
the long axis of the flipper. On the tail flukes it is not unreasonable to think that
the current moves in a posterodistal direction, when the flexibility and somewhat
posteriorly convex shape of the flukes are considered.

On the ventral side of the body the water seems to flow parallel with the body
axis. The orientation of some colonies of barnacles suggests a downward flow
slightly below the mid-line of the tail peduncle.
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