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100 years ago 
ANOTHE R contribution to the subject of photo­
graphy in colours is published by Mr. Carey Lea 
in the November number of the American 
Journal of Science. Mr. Lea finds that silver 
chloride combines with small quantities of 
many other chlorides, besides its own sub­
chloride, to form coloured salts, comparatively 
stable and remarkably less sensitive to light. 
Thus if silver nitrate be added to a solution of 
ferric chloride in presence of free hydrochloric 
acid, the precipitate obtained is buff-coloured, 
and the ferric chloride carried down by the 
silver chloride cannot be washed out even by 
hydrochloric acid. The most remarkable 
property of this silver-ferric chloride is that it is 
almost unacted upon by light. 

From Nature 37, 88; 24 November 1887. 

pattern and amplitude than of phase. 
Or could the experience of wheel 

change have no direct impact on clock 
dynamics at all, but only heighten the 
animal's alertness to timing cues, perhaps 
specifically to visual cues, by which to re­
schedule sleep and waking? 

And what about human jet-lag? 
Generalization from the activity rhythm 
to diverse unobserved physiological 
rhythms, or from rodents to humans, 
seldom turns out well when specifics are 
involved' , but Mrosovsky and Salmon 
legitimately raise a general question for 
empirical resolution: could suitably 
chosen voluntary behavioural experience 
assist re-entrainment in humans as 
strikingly as in the hamster? Would get­
ting angry or making love (if phase-shift­
ing is involved, then perhaps necessarily at 
the right time in relation to the circadian 
clock's phase at first dawn or dusk in the 
new time zone) put our neurotransmitters 
and suprachiasmatic nucleus on the opti­
mum trajectory? My own habit is to go 
running in bright sunlight at hours esti­
mated to nudge my shifting clock's phase 
in the intended direction, and to avoid 
such exposure at hours when the effect 
would be opposite. Superstitious or not, it 
seems to work for me; but is it the sun­
light, the running, the timing or the belief 
that is important? With so many aero­
planes continually crossing time zones, 
opportunities to find out are being missed 
everyday. D 
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Oceanic crust 

Slow waves in young basalts 
Peter Shearer 

A UNIQUE machine that detonates explo­
sive charges just above the sea floor helps 
to provide some of the best data to date 
about the seismic velocity structure at 
shallow depths in very young oceanic 
crust. The results, discussed in a recent 
paper by Purdy' , indicate that the velocity 
of compressional waves (P waves) at the 
surface of young crust on the Mid-Atlantic 
Ridge is only 2.1 km s- '. This is much 
closer to the velocity of the overlying 
ocean (1.5 km s- ') than to that of sea-floor 
basalt samples (5.7 km s- '), implying that 
the large-scale porosity of fresh basalts 
exposed at the sea floor is up to 30-50 per 
cent, much higher than previously thought. 

Conventional seismic refraction experi­
ments, in which the explosive sources are 
detonated near the sea surface, are poor 
for resolving seismic velocities within the 
top few hundred metres of the oceanic 

Hole Oceanographic Institution have 
taken the latter approach, and have de­
veloped a deep-towed explosive source 
(DETES) capable of firing up to 48 indi­
vidual explosive charges within 100 m of 
the sea floor (see figures) ' . On command 
from the overlying ship, 2.3-kg 
charges are first released to hang 30 m 
below the device and then detonated , 
using an explosive that is reliable at high 
pressures . A hydrophone on the device 
records the explosions to ensure that the 
timing of the shot instant is known pre­
cisely. A further ocean-bottom hydro­
phone is anchored to the sea floor nearby . 
In a typical experiment, this ocean­
bottom hydrophone is first released onto 
the sea floor by the DETES, which is then 
towed away slowly, firing a series of charges 
at increasing ranges from the receiver . 

The first DETES experiment was con­
.----------- --- ----- --~ ducted in 1985 above a small 
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volcano within the inner floor 
of the Mid-Atlantic Ridge near 
latitude 22 °N. The results indi­
cate a P-wave velocity of 2.1 
km s- ' at the surface of the crust 
and a near-surface velocity 
gradient of approximately 4 s-1 

within the top 200 m of the 
crust. Low seismic velocities 
and steep velocity gradients 
near the surface of the oceanic 
crust have been observed 

- 4 km before, but these new results 
are better constrained than 
those from earlier experiments 
which did not use ocean­
bottom sources, and the veloc-

Fig. 1 Cartoon showing the operation of a DETES experi-
ment. a, The deep-towed explosive source (DETES) and an ity is much lower than that 
ocean-bottom hydrophone are lowered to the sea floor. b, indicated by most previous 
Close to the ocean floor, the hydrophone is released to free work. In contrast to these 
fall to the bottom. c, The vessel moves slowly away with the results for new crust, additional 
DETES firing charges at regular intervals, generating DETES experiments which 
seismic waves which are recorded by the hydrophone. d, The were conducted 14 km away on 
DETES is hauled in and the hydrophone is released from its 7 million-year-old crust indicate 
anchor to be recovered on the surface. (From ref. 1.) a surface P-wave velocity of 

crust. A more direct measurement is pos- 4.1 km s- 1 and a velocity gradient of less 
sible if both the source and receiver are than 0.5 s-'. 
located near the sea floor. Ocean bottom Low P-wave velocities in the shallow 
receivers (seismometers or hydrophones) oceanic crust have generally been ex­
have been used for years, but until recently plained as an effect of large-scale pores 
seismic sources were nearly always located and cracks within rock of higher 
near the sea surface because of technical velocity'-' . The steep increase in velocity 
difficulties in using sources at great depth, with depth in the top kilometre of the crust 
such as timing accurately the instant of the is thus related to the observed decrease in 
explosion and the unreliability of most porosity in this layer". In a similar way, the 
explosives at high pressures . Recent seismic velocity at the surface of the crust 
attempts to solve these problems include is thought to increase with age as a result 
free-falling 'pipe bombs' with timers' and of the slow cementing of cracks within the 
devices towed deep beneath ships that can rock9

• Purdy's results are consistent with 
sequentially ignite a series of charges'·'. this general model of the structure and 

Purdy and co-workers at the Woods evolution of the uppermost oceanic crust, 
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