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rate. Some of them have evidently passed a period of
flowering during the intervening 19 yr, as shown by the
marcescent inflorescence axes hanging down outside the
dry leaf cylinder in the specimen at the scale figure and a
few others.

Younger specimens may grow slightly faster—the
short-stemnmed specimen to the left of that measured in
Fig. 1B does not appear on the earlier photograph.
Presumably it was represented in 1948 by a juvenile plant
which was no taller than the surrounding vegetation.
Some other “‘new’ specimens not shown in these photo-
graphs were even larger. But at any rate the age of a 2m
tall specimen like the one in the foreground of Fig. 1 must
be expected to be about a century.

The slow growth rate of these plants may have practical
consequences for some authorities in East Africa. The
rapid increase in the tourist industry in this part of the
world has implied that the number of tourists visiting the
high mountains increases for each year. Tourists often
like to make fires for cooking and to keep warm, and ab
high altitudes on these mountains the giant senecios
provide the only type of firewood available. Their
attractiveness as fuel is enhanced by the fact that their
cylinders of marcescent leaves around the stems keep dry
in all kinds of weather. But, as I have emphasized, these
plants grow very slowly, so it may take more than a
century to replace a grove once it has been destroyed.
To preserve this “botanical big game” of the high East
African mountains for the benefit of future generations, it
is therefore desirable to introduce efficient protection
measures as soon as possible, especially on such mountains
as Kilimanjaro, where giant senecios are already scarce.
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Effect of Humming on Vision

I wisH to comment on Rushton’s article on humming
and vision!, If a cathode ray oscilloscope (CRO) is
operated in a free running sweep mode with a horizontal
speed of about 100 em/s, an observer will see a single
horizontal straight linc, as expected. If the observer
coughs or clears his throat he sees a transient signal. If
he sustains a “‘throat clearing’’ vibration of about 50—
100 Hz, he will observe a steady sinusoidal signal on the
CRO. The amplitude of the signal depends on the
observer and his vocal intensity, a typical value being
5 mm at a distance of 200 em. The amplitude increases
with distance. Humming does not produce a detectable
signal.

I explained this effect by assuming that the eyeballs
were vibrating at the driving frequency. A further
observation was that the eyeballs vibrated in the sagittal
plane, normally up and down, and this can be seen when
the observer tilts his head in a lateral direction. The
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sinusoidal signal induced by throat clearing takes on the
characteristics of a saw-tooth as the tilt is increased and
finally becomes an intensity modulated line after a rota-
tion of 90°. This direction may be fixed by the way in
which the throat vibrations couple through the head to
the eyes, or by some muscular constraint on the eye itself,
The latter explanation seems more likely, for when a
mechanical vibrator was used to shake the head in various
modes, the resulting signals on the CRO were always seen
as displacements in the up and down direction (with regard
to the head), and lateral displacement could not be
induced.

Since reading Rushton’s article!, I have tried the throat
clearing effect on a strobe disk and have noted that here
also the polarization effect is clearly visible.
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Temperature Dependence of the
EPR Signal in Tendon Collagen

TeEE hypothesis of a solid-state control system governing
connective tissue growth® has led us to study the electron
paramagnetic resonance spectra (EPR) of non-irradiated
human bone and its components**. We now report
further results involving chiefly human tendon collagen.
The tendon was clinically normal peroneus longus, and
was studied in the air-dried state. The EPR spectrum of
tendon collagen is a single line at g=2-007 + 0-006 having
a width between peaks of the derivative of 10+ 1 G. The
line saturates homogeneously with a weak maximum at
about 10 dB, and shows no angular dependence. A
resonance with the same parameters is found in dog
tendon. The intensity of absorption from human tendon
collagen corresponds to about 4-15 x 10¥ spins/g.
Magnetic field scans from 10-11,000 G at room tempera-
ture and at 114° K revealed no other consistently present
resonances. At 114° K, the resonance is saturated even at
the lowest incident microwave power level.

The trace element content of human tendon was
examined by emission spectroscopy to determine the
presence of iron group elements (Table 1). Most elements
searched for were detected in sufficient amounts to
conceivably account for the observed resonancc. If it
is due to a paramagnetic ion, the number of possibilities is
large.

Table 1. IRON GROUP ELEMENTS FOUND IN THE HUMAN TENDQON COLLAGEN
BY EMISSION SPECTROSCOPY

Element Concentration
Titanium N.D, (50)
Vanadium 25
Chromium 0-5
Manganese 2-5
Iron 70
Cobalt N.D. (1-5)
Nickel 2-5
Copper 5

Results are given in p.p.m. of air-dried tendon to an estimated accuracy of
25 per cent. For those elements not detected, the limits of detection are
given. Spectrographic analyses performed by Mr J. A. Spadaro.

The temperature dependence of the EPR absorption of
human tendon collagen was determined in the range
21°-95° C in atmospheres of air, pure nitrogen and pure
oxygen; the results are given in Figs. la, ¢, e. Because
the EPR absorption signal is relatively weak. the data in
Fig. 1 were taken by scanning through each point one
bhundred times and summing with a time averaging
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