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matters arising

Phase transitions and
mdentation
hardness of Ge and diamond

SiNce publication of our letter' on
phase transitions and indentation hard-
ness of Ge, Si and diamond our atten-
tion has been drawn to the paper by
Gridneva et al. on the hardness of
diamond-like solids. They directly con-
firm the formation of a metallic phase
below the indenter due to the high
hydrostatic pressure generated in the
contact zone. Ruoff* has expressed
some doubts as to the occurrence of a
metallic transition in the experiments
of Vereshchagin et al.', However, in
discussion of a more recent paper he
notes that with small spherical in-
denters indentation pressures as high
as 19,000 kg mm™® might be reached?;
this exceeds the value of 17,000kg
mm™* estimated by van Vechten' as the
pressure required to produce the
metallic phase in diamond. The con-
cept of a metallic phase below the
indenter is also implied by Gilman® who
proposes that the resistance to flow is
determined by the need for two bond-
ing electrons to be promoted into the
conduction band. This he relates to the
band gap. We havc used the bond gap®
rather than the band gap as this pro-
vides a better measure of the average
energy to break the covalent bond.
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Oxygen production
from chlorophyll-liposomes

THE report of Toyoshima ez gl.! on the
evolution of oxygen with chlorophyll-
containing liposomes is of considerablc
interest. We have been unsuccessful in
our attempts at doing essentially the
samc experiments’. In contrast, we
readily measured oxygen uptake by
chlorophyll-liposomes as the pigments
became irreversibly photooxidised®. In
addition to ferricyanide (the Hill
acceptor used by Toyoshima). we used

B R B oW N

0028-0836/78/0273—0406501.00

several other electron acceptors and
could always measure oxygen con-
sumption (Fig. 1). and as well as the
basic experiment reported by Toyo-
shima. we tested many buffers, salts,
pH’s, temperatures, electron donors

and acceptors and membrane com-
ponents, and always observed uptake.
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Fig. 1 The effect of electron acceprors

on oxygen consumption with chloro-

phyll-liposomes. a, | mM dehydroascor-

bate; b, | mM methyl viologen; ¢, no

addition (control); 4, 1 mM ferricyanide;
¢, | mM benzoquinone.

Toyoshima et al. prepared their
liposomes in 0.1 M potassium ferri-
cyanide, 0.5M Iris and 0.1 M KC(l
at pH 7.5, and separated the un-
sequestered ferricyanide from the
ferricyanide-encapsulated liposomes on
a Sephadex G-50 column presaturated
with the washing buffer, 0.5 M Tris and
0.1 M KCI at pH7.5. The problem is
that the ionic strength of the internal
ferricyanide is not compensated for in
the washing buffer. It is hard to imagine
the ferricyanide-encapsulated liposomes
not swelling and breaking, and releasing
the trapped ferricyanide on passage
down the column. Additionally, 0.5 M
Tris is a poor buffer for relevant oxygen
evolution studies as large quantities of
Tris are known (o decsiroy oxygen
evolution in vivo'.

Qur main criticism centres around
Toyoshima’s total lack of temperature
controls. We werc not able to mcasure
any oxygen cvolution with the stringent
temperature controls (usually 25+
0.1 "C) used in our experiments. How-
ever, we did carry out expcriments in
which we allowed the temperature of
the chlorophyll-liposomes to risc in the
dark. In these conditions. we were able
to measure apparent ‘oxygen’ at levels
similar to those reported in Fig, 2 of
Toyoshima. with temperaturc increases
of between 0.5 and about 4"C. As
Toyoshima employed a 500-W xenon

lamp. the possibility of heating artefacts
remains quite real,

We believe the experiments reported
by Toyoshima et al. should be repeated
using stringent temperature controls
and different buffers, and also checking
the effect of classic oxygen inhibitors
like DCMU and hydroxylamine, and
oxygen stimulators like Mn’* and
bicarbonate®,
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Energy flow and the number
of trophic levels
in ecological communities

PimMM and Lawton! showed, using Monte
Carlo simulation methods, that the
return times to equilibrium, Ty, following
small perturbations to ccological food
chain populations modelled by Lotka--
Volterra equations, are positively cor-
related with the lengths, L, of the food
chains. We have made similar studies?®
showing 7x to be strongly positively
correlated with Tw(l -»n), the mean
transit time of a molecule or unit of
energy from the bottom (autotroph)
to the top (top carnivore) of the food
chain; Ty is positively correlated with L
only il Tu(1 -u) is positively correlated
with L, which need not always be the
case.

Qur point can be made analytically
for the simple food chain of n species,
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wherc we assume b, >0, b, -0 (i>1),
since only the bottom species is auto-
trophic. It can be shown® that the
equilibrium densities, X;*, are propor-
tional to b,, and that the eigenvalues of
the ¢quations linearised about the equili-
brium values are also proportional to
b;. The return time, Ty, of the perturbed
system is roughly proportional to

-1/Real(Apmay). where Real(Ap.) is
the largest real part of any of the cigen-
values of the system. The transit times of
a molecule up the chain from one species
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