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Time Series Analysis and Complex Dynamics of Mason Pine
Caterpillar,  Dendrolimus punctatus Walker ( Lepidoptera

Lasiocampidae)

ZHANG Zhen'", LI Dian-Mo'" ", ZHA Guang-Ji® (1. Institute of Zoology, Chinese Academy of
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Abstract:Since May (1974) pointed out that even simple population models had the potential to display
chaotic dynamics, ecologists have been debating on existing of chaotic behavior in natural populations. To
detect the chaos in natural populations is still difficult. In this paper time series analyses and response
surface method were used to analyze the complex dynamics of mason pine caterpillar (MPC) , Dendrolimus
punctatus Walker. Autocorrelation function (ACF ) analyses of the population dynamics of MPC
demonstrate the pattern of the oscillatory decay to zero. which reveal the population is stationary, and
fluctuations with an endogenous periodic component. The deterministic dynamics may be damped
oscillations, a limited cycle, or “weak” chaos. Endogenous component plays more important role than

exogenous component It has no significant period. MPC population dynamic pattern may be different at
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different sites or time and spatial scales. Though both Global Lyapunov Exponents and Local Lyapunov

Exponents are negative, adding a small noise the local Lyapunov Exponents fluctuated above zero. The

results reveal that noise can play an important role in the population dynamics and can move the system

into chaos. The Global Lyapunov Exponents A is based on average divergence rate which may not be a

good indicator for dynamics of real biological system because Lyapunov Exponents will fluctuate with

population. So estimation of Local Lyapunov Exponent Ay is a more appropriate way to detect the chaos.

For the management of MPC the most important prediction is at the beginning of the outbreak, so

continuous monitoring is needed. Because of the first order density dependent, the prediction for the next

generation by the status of present generation should be most reliable.

Key words : Dendrolimus punctatus Walker; autocorrelation function; time series analysis; nonlinear time-

series modeling; chaos; population dynamics
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Fig. 2 Adjusted year to year occurrence area of MPC

in Jinsishan forest farm,Dongzhi County, Anhui
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Fig. 1  Adjusted generation to generation occurrence

area of MPC in Jinsishan forest farm,Dongzhi County,
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Fig. 5 ACF and PACF of MPC adjusted year to year occurrence area in Jinsishan forest farm, Dongzhi, Anhui
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Fig. 6 ACF and PACF of MPC adjusted year to year occurrence area in Lianjiang,Fujian
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