











Fig. 4. Subannual cycle amplitude as a function
of temperature. Observed cycle amplitude increases
with increasing temperature (black circles) in the
spring (A), with a fit threshold of 15°C (dashed blue
line), and decreases with decreasing temperature in
the fall (B), with a fit threshold of 20°C (dashed blue
line). These compare very well with the theoretically
predicted critical threshold temperatures of around
17°C for spring (C) and fall (D) from the indepen-
dently parameterized model under seasonally driven
temperatures (dashed blue line). Predicted constant
temperature threshold is shown with the light blue
solid line. Horizontal bars denote the mean and 95%
confidence intervals from a variant of the model with
year-specific transition points (supplementary text).
Solid thin lines show fit of the piecewise regression
model for each year (spring: green lines, fall: red
lines).

plicity despite being part of a complex food web
that includes parasitoids, predators, and compet-
itors (74, 16). We note, however, that the out-
break amplitudes are more variable between years
than predicted by the model. This may be the
signature of other interactions not included in our
model that are of subdominant importance rela-
tive to the overall temperature pacemaker.

Theory predicts that environmentally induced
changes in life-history traits can scale up to alter
population and community dynamics, such that a
system may be stable under certain conditions
yet undergo cyclic or erratic dynamics in other
environments (2/—24). Various laboratory exper-
iments manipulating productivity and mortality
in consumer-resource systems provide essential
proof-of-concept that dynamics can indeed un-
dergo abrupt changes toward system instability
in the face of gradual environmental gradients
(25-28). Similar to other environmental drivers,
mathematical models predict that temperature
may cause abrupt changes in the stability of ec-
totherms through its ubiquitous influence on life-
history rates (/0-13). Despite these theoretical
predictions and the enormous focus on contem-
porary and anticipated climate change, no pre-
vious studies have demonstrated that increased
temperature may induce population cycles. In-
deed, warming is linked to the loss of cyclicity
in the larch budmoth in the Alps (29) and var-
ious other herbivores in northern latitudes (30).
The smaller tea tortrix, however, demonstrates
temperature-induced destabilization in a natural
insect population.
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