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Jascourt and Raymond ( 1992; henceforth 
denoted by JR) raise some valid points regarding 
our paper "Chaos in Daisyworld" (Zeng et al., 
1990; henceforth denoted by ZPE). However, 
much of their criticism is based on simple mis­
understandings, and we welcome the opportunity 
to clarify these issues. 

We agree with JR that the discrete model of 
Daisyworld is different than the differential model, 
and we discussed this point in detail throughout 
ZPE. We referred to both as Daisyworld, since we 
considered them to be two different models of the 
same physical system in which daisies interact 
strongly with their environment. To motivate our 
discrete model, we first described the differential 
model of Watson and Lovelock ( 1983; henceforth 
denoted by WL ), after which we described our dis­
crete model and discussed differences between the 
two. The latter was proposed as an alternative 
model of Daisyworld, not as a mathematical 
approximation to the differential model of WL. 
We regret that this point was not as clear as we had 
intended, and we agree with JR that our notation 
in eq. (9) was partly to blame. In particular, after 
we explained the selection of lit= 1, we should 
have rewritten eq. (9) as 

(1) 

Also, we agree with JR that the sentence they refer 
to should have been worded differently as: "We 
start with the model of [WL ], but write the equa­
tions in a more general way." However, we did 
discuss this difference several times throughout 
the paper. 

With regard to the question of whether the 
discrete model or the differential model is more 
appropriate, we refer to Carter and Prince (1981 ). 
While they do write down a differential equation, 
to which WL refer as the basis for their differential 
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model, Carter and Prince ( 1981) also conduct an 
experiment and show that the experimental data 
actually agree closely with the discrete equation 
similar to eq. ( 1) above (see their Fig. 1 ). The main 
problems with the differential model are that it 
allows an instantaneous response to any change, 
and it does not allow extinction to occur in a finite 
time. In contrast, the discrete model avoids both of 
these drawbacks. Furthermore, the discrete model 
with a finite generation time is a first step toward 
including seasonal variation, since it synchronizes 
the birth at the beginning of each new generation, 
which corresponds to the beginning of the growing 
season, rather than allowing continuous birth 
throughout the year. 

As a related point, it must be understood that 
the discrete equations are valid only when a;~ 0. If 
a; becomes zero, extinction has occurred, after 
which it remains zero. It is meaningless to continue 
using the discrete equations and allow a; to 
become negative. Hence, the unphysical behavior 
referred to in JR does not really occur-JR have 
simply neglected to recognize the occurrence of 
extinction. Such cases were not included in ZPE 
because we considered cases of extinction to be 
irrelevant to the conclusions of that paper. 

In order to discuss the coupling constant C and 
the generation time lit, we rewrite eq. ( 1) above as 

= a7 + a7 [xn(p7 /J..)- (y7 /J..)](J.. !it), (2) 

which shows that changing lit is equivalent to 
changing both the growth rate p; and the death 
rate Y ;· This simply illustrates that the numerical 
values of these rates depend on the unit of time 
chosen for At. Physically, the generation time is 
nearly fixed: unlike the growth rate, it changes 
only slightly as the climate changes. Hence, in 
ZPE, this generation time was chosen as the unit 




