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3-D motion and deformation of pectoral fins of a goby in maneuvering swims
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Motions and deformations of the flapping pectoral fins of a goby (7ridentiger obscurus) in maneuvering swims
were three-dimensionally analyzed. Fluorescent markers were attached to the fins and body for video recording. The
fish showed four types of maneuvers: hovering, ascending, turn, and backward swimming. It was found that the time
difference between the left and right pectoral fin strokes varied widely from in-phase to out-of-phase depending on
the maneuvers. The flapping angle varied as much as 150°, and the area of the pectoral fin was reduced to 33% of its
maximum value. Furthermore, unlike previously known pectoral-fin-propelled fishes, the leading edge of the pectoral
fin demonstrated notable bending deformation up to 41°. In addition, in backward swimming, the trailing edge of the
pectoral fin preceded the leading edge unlike the other general fish of which leading edge precedes the trailing edge.
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(a) Marker colors

(b)

Fig. 1 (a) Positions of markers on the gdby. (b) Photo of the goby
with the markers illuminated by ultra-violet light. The illustration
of the goby was cited from the article[7].

Fig. 2 Video recording setup.



Fig. 3 Schefﬁéfﬁcs of the mesh model (a) and flexural angle (b) of
the pectoral fin. (c) Basal plane for the camber. (d) Camber heights.
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Fig. 4 Schematic of the meshes to determine the ﬂ;cipping angles.
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(a) Hovering

(c) Backward swim

Fig. 6 Example motions of hovering (a), ascent (b): turn (¢) and
backward swims.

Table 1 Mean delay rate of the flapping stroke between the left and
right pectoral fins.

Swimming type | Preceding fin Stroke If?jllgzlvirst; ffl)lf the
Hovering Right fin gzw ;éZ/ZA’

Forward ascent | Left fin ggwn ?;/0;,

Tum midein 2
Backward Left fin ggwn }47143122
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