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The Scintillation of Stars 
IN a recent communication inNature1, Dr. A. R.R. 

Goldie has suggested that the scintillation of stars 
may be associated with waves at an interface between 
two currents of air whi.ch have a difference of tempera. 
ture of the order of 5-7° F. , 'Such waves," he 
writes, "should not unqpmmonly have an amp.litude 
of the order of up to 500--1,000 ft. at the interface, 
wave-length up to 10 miles or more, speed anything 
up to 40 ft. per sec., but probably usually lower." 

It does not seem likely that these waves are the 
cause of scintillation, for the following reasons. If 
these waves travel at usually not more than 40 ft. 
per sec. and have a wave-length of 10 miles, then 
three wave crests will pass a given point in one hour. 
Now stars twinkle at different p eriodicities, and in 
the case of Sirius each cycle has a duration of roughly 
I sec. and other stars are not very different. If this 
cycle is caused by air waves of ten miles wave-length, 
their rate of travel would have to be about one 
thousand times faster than that suggested by Dr. 
Goldie. Alternatively, if the speed he has suggested 
is correct, then the wave-length would have t o be 
correspondingly shorter, say about 50 ft. 

Apart, however, from the fact that the waves 
described by Dr. Goldie do not appear to have either 
the correct speed or the correct wave-length to fit in 
with the cycle of star sc'intillation, I have shown in 
previous letters that even if there were waves which 
did fit in with the cycle, they still would not produce 
the phenomena associated with scintillation. It 
would be expected that the waves would produce (a) 
clearly marked side shifts at right-angles to the long 
axis of the waves, and (b) spectra, owing to dispersion 
cf light at the interface between the two air currents. 
But neither of these phenomena is to be found. 
What we· do see when we look at stars are changes 
in light intensity and changes in colour, from pink 
through white to a pA,le blue-green. But neither the 
one nor the other can be adequately explained on the 
basis of air waves. 
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H . RARTRIDGE 

Marching in Locust Hoppers of the 
Solitary Phase 

LocusT species exist in two phases differing in 
colotll', anatomy and behaviour with intermediate 
forms between the two oxtrcmes1•2• The nymphs 
(hoppers) of the gregarious phase are black and 
orange in colour ; they congregate and wander or 
march in bands. Hoppers of the solitary phase are 
green . or brown; they live in isolation and do not 
march. In the laboratory, the two phases can be 
produced by crowding or isolating the individuals 
during rearing. 

Some field records mention green hoppers in gre
garious bands; but it is generally assumed that 
marching is characteristic of the gregarious phase 
only. Kennedy3 first suggested, and V olkonsky' put 
forward a definite hypothesis, that hoppers of the 
solitary phase also possess the necessary mechanisms 
for marching, the difference between the two phases 
being only quantitative. 

It is now possible to obtain marching in cages, and 
I have compared the marching behaviour of fourth 
instar hoppers of the two phases.of Locu8ta migratoria 
migratorioides (R. & ]!'.). Gregarious hoppers had 
gregarious parents, and solitary hoppers, solitary 
parents. The results confirm that marching is a 
behaviour pattern n ot of the gregarious phase only, 
but of the locust species as a whole. There is, how
ever, a clear quantitative difference between the two 
phases, solitary hoppers marching for less of the time, 
fl.nd at lower speeds, than hoppers of the gregarious 
phase. 
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In the first group of experiments, eighteen hoppers 
of the same phase were put together in a cage, and 
the percentage of time spent marching recorded for 
marked individuals. The accompanying graph gives 
the results for two experiments on each phase, and 
shows that solitary hoppers march, but for less of 
the time than gregarious · hoppers. During the last 
three hours of these experiments, the speeds of 
hoppers while marching were recorded. The averages 
of twenty results for each phase are shown in Table I. 
The difference is significant; hoppers of the solitary 
phase march more slowly than those of the gregarious 
phase. 

Table 1. MARCHING SPEED (cm. per sec.) 
So!itarr hoppers. Mean 1 ·65 cm. per sec. 1 ·5 S.D. 1 ·45 
Gregar10ns ,. 3 ·67 ,, 1 ·8 S.D. 1 ·89 

Difference between the means, 8·78 times the standard error of the 
difference and thus significant. 

In the second group of experiments, single marked 
solitary and gregarious hoppers were dropped into 
a cage of marching gregarious hoppers, and their 
activities noted for a specified length of time. The 
avorage percentage of time spent · in marching for 
each hopper was calculated, and the results analysed 
statistically (Table 2). These results show that soli· 
tary hoppers are capable of joining a marching stream, 
but there is again a quantitative difference between 
the two phases. 

Table 2. PERCE~TAGE OF 'l'IME SPENT M.AR0!llNG 

Solitary hoppers. Mean 26 ·l % 3 ·8% S.D. 16 ·1 No. of cases 18 
Gregarious ,, 49·2% 2·6% S.D. 15·0 33 

Difference between the means, 5 ·05 times the standard error of 
the difference and thus signlftcnnt. 

This work is being carried out with tho aid of a 
grant from the Anti-Locust Research Centre, London. 
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