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A) Wind tunnel and recording set up. B) Concurrent video and EMG
(m97) data during straight flight. Phase-locked EMG spikes
correspond to forewing symmetry at the start of the downstroke.

C) Concurrent video and EMG data during the start of a left turn.
Earlier LEMG spikes correspond to greater depression of the left wing
at the start of the downstroke. Forewing asymmetry (FWA) = LW° -
RW°. Abdomen angle (Ab°) was normalized to 180°. Arrows indicate
the time of the video frames.
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Glide Stop No
Response
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T T(1.208)

2 2 (-0.511) 1(-1.939)

3 1.(-0.968)

4 3 (-0.880) 1(-1.676), 2 (-1.204)

5 1(-0.892)

6 3 (-0.764) 1(-2.164), 2 (-1.492)

7 1(-0.873)

8 1(¢1217)

9 1 (-0.956)

10 1(-0.979)

11 1(-1.104)

12 1(-1.081) 2 (-0.969)

13 3(-0.863) 1(-1.503) 2(-1.343)

14 1
15 2(-0.825) 1(-1.197)

16 2(-0941) 1(-1.569)

17 1(-0.847)

18 1(-0.842)
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A) Response categories of each animal and the timing (in brackets)
relative to TOC. First responses are highlighted in yellow, multiple
responses are numbered sequentially. B) Change in EMG timing (A
EMG =t; prii — fremc)» Wingbeat frequency (WBF), FWA, and HWA
relative to TOC. Data were selected from trials in which the first

response was a turn to the left (black) or right (grey).
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Orientation, kinematics, and muscle activity during a turn to the left.
REMG JaEiiay A) During an approach, yaw and pitch were variable, whereas the roll

angle was more consistent and showed a clear shift to the left 1 s before
TOC. FWA (B) and A EMG (C) were most strongly correlated with the
roll angle. Black symbols are from single left EMG spikes, red symbols
are from double left EMG spikes. r is the Pearson correlation

coefficient and the equations describe the linear regressions (red lines).

Summary/Conclusions

* Looming stimuli evoke 3D steering and
gliding behaviours in loosely tethered
locusts.

» Steering involves changes in muscle
timing, FWA, and WBF.

e Abdominal ruddering is not involved in
the initiation of a turn.

 Bilateral M97 activity and FWA predict
changes in the roll angle during a turn.
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