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NEWS AND VIEWS 
ECOLOGY-------------------------------------------------------------------

Prey for the plundering ling made it more difficult for ants to rob the 
plant and thefts were concentrated in the first 
day after capture when leaf rolling was still 
poorly developed. This may also account for 
why only large prey items could be stolen. 

Peter D. Moore 

THE study of plants that eat animals is a 
venerable one - Darwin devoted a treatise1 

to the subject while his German contempor
ary von Sachs conducted experiments2 in 
which he was able to show that Venus' fly 
trap grew more vigorously when fed on a diet 
of woodlice than when starved of prey, thus 
demonstrating the nutritional value of the 
trapping process. But new observations and 
experiments, reported in Oikos by Zamora3, 

demonstrate that the plants themselves are at 
risk of having their hard-won prey removed 
by kleptoparasitic ants. Entrapped prey 
may seem like easy pickings for oppor
tunist feeders such as ants, but robbing an 
insectivorous plant can be a risky way of 
gaining a meal. 

Insectivorous plants have adopted a 
variety of techniques for obtaining prey, in
cluding passive mechanisms, such as the pit
fall traps used by pitcher plants ( Sarracenia, 
for example) and the sticky traps of sundews 
( Drosera) and butterworts (Pinguicula) , the 
'steel' traps of Venus' flytrap ( Dionaea mus
cipula) and the suction mechanisms of the 
aquatic bladderworts ( Utricularia). Most in
sectivorous plants are confined to wet and 
nutrient-poor habitats and many are brightly 
coloured and conspicuous to their insect 
prey. Often their leaves are rich in red pig
ments, sometimes supplied with guide lines 
or other markings to lead the prey to the traps, 
and they may even be baited with extra-floral 
food, supplied as a further inducement and 
lure. Of the various types of trap, the pitfall 
and steel types are reasonably well protecttd 
against marauding scavengers, but the sticky 
traps are vulnerable to being plundered. 

The loss of prey from the sticky-trap sun
dew species has been documented in Oeco
logia by Thum4

, who found that several 
mechanisms could account for trap failure, 
including the impact of raindrops, but that 
theft was mainly carried out by ants. Zamora 
has concentrated his studies on the Spanish 
endemic butterwort Pinguicula nevadensis, 
found in moist locations beside streams in 
the Sierra Nevada of southern Spain, and has 
recorded systematically the prey species of 
this sticky trap species and those prey items 
preferred by thieving ants. He found that 
ants mainly stole larger prey and that over 50 
per cent of thefts were of Diptera (flies); 
other important groups stolen included the 
carcases of aphids and other ants. The pref
erence was distinctly for larger prey individ
uals and those positioned near the edge of 
leaves, because these were easier to remove 
without endangering the individual thieves. 
The ants' success at avoiding capture them
selves is reflected in their low representation 
in the normal diet of the butterwort - only 
two per cent of the prey captured by the plant 
consisted of ants. Experimental placing of 
ants on the leaves showed that they had a re-
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markable ability to free themselves from the 
mucilage cover and it may well be that only 
the weak or the sick actually fall prey to the 
plant. 

Zamora went further, to try to discover 
whether the ants' kleptoparasitic behaviour 
represents a serious loss of nutrition to the 
predatory plant. He fed 100 flies to selected 
plants in sites with and without high ant 
populations and observed the theft rate. Be
tween 46 and 48 per cent of flies were stolen 
within 24 hours where ants were abundant, 
whereas losses in relatively ant-free areas 
were only 11 per cent, showing that theft 
could indeed be sufficient to reduce Pin
guicula performance. 

Among the sticky-trap plants, both sun
dews and butterworts have leaves which 
respond to prey capture by an incurling of 
leaves from the edges. This was explained by 
Darwin as a mechanism to enhance contact 
with digestive glands and to facilitate prey 

One speculation touched upon both by 
Thurn and by Zamora is that the habitats of 
insectivorous plants may themselves be 
determined by ant kleptoparasitism. Are 
these plants effectively driven into wet (and 
relatively ant-free) sites by the intensity of 
prey theft in drier localities? There may be 
some truth in this proposal, but the fact re
mains that maintaining an exposed mucila
ginous surface, as required by an efficient 
sticky-trap plant, demands a good water 
supply, and these plants are undoubtedly 
sensitive to drought for purely physiological 
reasons. Be that as it may, it is refreshing to 
find that so much ecological information can 
still be garnered by careful field observation 
and relatively simple experimentation. 0 
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HIGH-TEMPERATURE SUPERCONDUCTIVITY------------------

Attractive vortices 
P. H. Kes 

RESEARCH into high-temperature supercon
ductivity continues to generate surprises. 
The latest, discovered by Gammel, Bishop 
and collaborators1

, is that the lines of mag
netic flux that thread the superconductors, 
when subjected to a magnetic field, can align 
themselves into regularly spaced chains. 
Peculiarly, the search for this effect was 
inspired by the theoretical work of Buzdin2 

and Kogan 3 and their co-workers, but it 
turns out that the experimental verification 
is even richer than the predictions. 
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The effect is a manifestation of the layered 
structure of the superconducting cuprates. 
These materials comprise superconducting 
Cu02 double (or triple) layers which are 
widely seperated by non-or weakly-conduct
ing metal oxide layers. This pattern leads to 
extremely anisotropic properties. In the 
compound Bi2Sr2CaCuz08 (Bi:2212), 
for instance, the conductivity just above the 
critical temperature Tc is metallic in the 
layers ( a-b-planes) and is more than 105 

times larger than it is in the perpendicular (c) 
direction which is semicon
ducting. The superconducting 
properties are equally aniso
tropic, because the Cu02 
planes carry the supercurrents 
while the coupling between 
these planes arises from the 
tunnelling of the Cooper pairs 
of superconducting electrons. 

It is therefore to be expected 
that the anisotropy also gov

FIG. 1 Schematic view (not to scale) of two representations of 
flux lines intersecting Cu02 double layers (horizontal lines) 
when the field Hma kes an angle ewith the caxis. The ellipses 
(lying in the a-b plane ) depict superconducting screening 
currents. To the left is the continuous flux-line picture for very 
anisotropic superconductors; to the right, the segmented 
flux-line picture with pancake vortices valid for 'Josephson ' 
coupled superconducting layers. Note that the 
magnetization is directed along the c axis. 

erns the characteristics of the 
so-called mixed state which 
occurs when the material is im
mersed in a magnetic field, suf
ficiently strong ( H > Hc1) for it 
to penetrate partially. The field 
penetrates along lines contain
ing a quantized unit of flux qJ
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encircled by supercurrents; 
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