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greater horseshoe bats (Rhinolophus ferrumequinum) 
banded during the early stages of that experiment. Of 
particular interest has been the finding, on October 28, 
1967, of greater horseshoe No. 918 (male). This bat, 
found in a small mine adit near Holne, in south Devon, 
was originally banded in a cave at Buckfastleigh, about 
3 miles away, on March 4, 1949, Its age, when first 
handled, was not known, but because for this species 
birth invariably occurs only in mid-summer, usually early 
in July, this bat could not have been born later than 
July 1948. At the time of its most recent, finding it must 
therefore have been at least 19·25 yr old. 

This is the greatest age so far recorded for a Rhinolophid 
or indCfid for any other species of bat in Britain. It seems 
probable, however, that such longevity, at least for R. 
Jerrumequinum, may not prove unusual for during the 
past 3 yr two ringed bats of this species aged at least 
17·5 yr and a further six individuals aged at least 16·5 yr 
have been mcorded in Devon. 
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"Booby-trapping•' as an Alternative 
to Sterile Males for Insect Control 
ATTEMPTS are now being made to apply to other pests 
the sterile male technique, so successful in the suppression 
of the screw-worm fly Cochliomyia hominivorax in the 
southern United States. There is, however, a need to 
devise similar methods which may be even more appro
priate in particular cases. One such method which is 
similar to, but simpler thnn, the "booby-trapping" 
method of Morgan1 was suggested as a result of experi
ments with the Australian sheep blowfly, Lucili,a cuprina. 
Female flies, resistant to dieldrin, which survived 
0·5 µ.l. of 2 per cent dieldrin dissolved in kerosene and di
isobutyl ketone (1 : 1) applied topically to the thorax, 
wore exposed to males from a susceptible strain (LD50 < 
0·005 per cent dieldrin), Each female killed up to one 
hundred males through contact during attempted mating. 
Treated resistant males were capable of killing susceptible 
females, but the effect was of a lower order of magnitude. 

How might this sort of system be used for insect con
trol ? There are clearly a number of possibilities of which 
we shall mention two. The most obvious is to take 
advantage of the development in one region of a strain 
of pest resistant to a particular insecticide, or to develop 
such a strain in the laboratory. These resistant insects 
could then be mass reared, sterilized, loaded with the 
insecticide to which they had become resistant, and 
released among susceptible populations. Another possi
bility is to load insects with a non-lethal topical dose of 
a stable chemosterilant, of such a type that it will never
theless exert a sterilizing effect on the carrier itself and 
also on those with which it mates or attempts to mate. 

There are several points worth noting in a system of 
this sort. (a) Instead of females being of no particular 
ndvantage, as in the cnse of the screw-worm fly, both sexes 
are effective in destroying or sterilizing their partners. 
(b) Multiple matings are an advantage. In species in 
which the female tends to mate once only, attempted 
matings by males treated with insecticido will destroy a 
female even though copulation is not achieved. In the 
sterile male techniqne the reproductive capacity of 
fertilized females is not influenced by attempted matings 
by sterile males. (c) Relatively minute quantities of 
insecticide are employed, thereby reducing the danger of 

NATURE, VOL 216, DECEMBER 16, 1967 

acownulation of toxicants in soil and water. (d) 'l'he 
range of possible insecticides is increased, because ques
tions of toxicity to man and domestic animals are largely 
irrelevant. 

Thero aro several problems inhernnt in the use of resist 
ant insects in a "booby-trap" method. Thus, as a result 
of incomplete sterilization, genes for insecticide resistance 
might enter tho gene pool of field populations. The 
probability of this could be minimized by supplementing 
sterilization with other systems, such as conditional 
lethals, perhaps governing nutritional requirements for 
the released strain. 

If resistance to a pesticide has developed in one region 
it is very likely to emerge also in other regions under 
selection pressure. Its development might be delayed, 
however, if the strain released were selected to be "super
resistant" so that the wild, susceptible individuals would 
tond to encounter a lethal close of the chemical if they 
were exposed to it at all. 

If 11 choice were available the genetic basis of the 
resistance itself would also be an important factor for 
consideration. Resistance which is polygenic and 
balanced, as described by C1·ow2, would seem to be more 
difficult to incorporate accidont.ally into the field popula
tion. Chance outcrossing of resistant to susceptible 
strains would probably destroy the particular combinatiou 
of genes necessary for resistance. 

By contrast, the use of an appropriate chemostcrilant 
seems not to involve any of these disadvantages. 

The "booby-trap" technique seems particularly suited 
to insects with the following characteristics: (a) amona
bility to cheap laboratory propagation; (b) a low natural 
population density ; (c) tho adult stage not attracted to 
humans (if highly toxic insecticides are to be employed); 
(d) behavioural characteristics leading to considerable 
and frequent bodily contact between individuals- · for 
example, a readiness of males to attempt mating with all 
females encountered. 

The Australian sheep blowfly possesses all these chnrne
teristies. In species where the adult constitutes the 
"nuisance" stage the sterile male method may be unde
sirable because of the need to flood the natural population 
with ten or more times the number of sterile insects. 
If, however, the killing power of insects loaded with chemo
sterilant or insecticide is sufficient, the "booby-trap" 
method may be practicable because it would not, be neces
Rary to release nearly so many individuals. 

We thank Dr D. F. Waterhouse for helpful criticisms. 
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Regeneration of the Axial Organ of 
Arbacla punctulata and its 
Implications 
LITTLE is known of the regenerative powers of echinoids, 
so that it is of interest to report the rngeneration of their 
most, enigmatic organ. 

The axial organ is a complex spongy structure lying in 
the mesentery which carries the oesophagus. The long 
standing controversy over its function has recently been 
revived by the studies of Boolootian and Campbell1· 2

, 

Millott and Vevers3, Millott1•5 and lt'armanfarmaian'·'· 
So far, only one fnnction has been adequately demon
strated, namely, activity in defence against injury and 
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