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intermittent. On the other hand, the upward flow 
of water out of the deep ocean evidently occurs in a 
very widespread manner all over the ocean, and it is 
presumably this upward flow which prevents the hot 
water at the surface from gradually working down 
into the deep water (even at the tropics the warm 
surface layers are relatively shallow and the tem
perature of bottom waters is less than 3° C.). The 
average time of residence of a particle of water 
between its introduction into the deep water at a 
source and its eventual upwelling through the 2,000-m. 
level is estimated at between 400 and 1,200 years. 
Superposed upon this mean circulation there are 
evidently rather major perturbations. 

A theoretical method for constructing the horizon
tal field of flow in the abyss was described by H. 
Stommel (United States), and some experimental 
studies in a rotating basin, designed to test partially 
these theoretical ideas, were presented by A. Faller 
(United States). Unfortunately the three theoretical 
oceanographers from the U.S.S.R. who were invited 
to attend tho symposium (W. B. Stockmann, P. S. 
Lineykin and M. Koshljakov) were unable to come 
to Toronto, but the official delegate, V. G. Kort, 
kindly read a short abstract of a paper by M. 
Koshljakov, who is of the opinion that the abyssal 
circulation is essentially produced by wind, that lateral 
eddy viscosity is of vital importance, and that the deep 
flows are almost always in the same direction as 
surface currents. These views are quite the opposite 
of those expressed by Stommel, who regards the deep 
circulation as an essentially heat-driven and salt
driven engine, and viscosity as insignificant dynami
cally. In general, Stommel considers that the surface 
flows and deep flows are in opposite directions, except 

in a few instances where the wind-driven surface 
layers are forced to flow otherwise. This theory 
predicts that in the deep water the mean meridional 
components of velocity are everywhere directed 
poleward except in the western boundary streams 
which connect the slow central flow to regions of 
formation of deep water. It is thus possible to 
predict the deep counter-currents under the Gulf 
Stream. Similarly, we can now expect to find a very 
narrow intense northward current between 3,000 and 
5,000 m. over the Tonga-Kermadec Trench, which 
feeds the entire Pacific with deep water. One hopes 
that the adherents of these two rival theories of 
abyssal circulation will be able to develop them quan
titatively and in sufficient detail so that future direct 
measurements, such as those using Swallow's neu
trally buoyant floats, will effect a clear-cut decision 
in favour of one or the other. It is in this way that 
science progresses. 

R. B. Montgomery, M. Pollak and J. Cochrane 
(United States) presented a temperature-salinity dia
gram showing the frequency of occurrence of waters of 
various temperatures and salinities in each of the 
major oceans separately, and combined as a world
ocean. Two other theoretical papers, not specifically 
related to the topic of deep circulation, were read at 
the Symposium : a study of the formation of multiple 
currents in flow in a divergent channel under the 
influence of rotation (B. Saint-Guily, France) and a 
method for computing actual currents from the 
geostrophically computed currents in the presence of 
uniform vertical eddy viscosity (K. Hidaka, Japan). 
Papers by M. Uda (Japan), K. Yoshida (Japan) and 
A. E. Maxwell (United States) were read in title 
only. H. STOMMEL 

NEWS and VIEWS 
The Artificial Earth Satellite 

THE successful launching of an artificial Earth 
satellite ranks as a technical achievement of the first 
magnitude and an event of great scientific interest. 
From the early observations on the 20 Mc./s. and 
40 Mc./s. signals transmitted by the satellite, the 
orbit appears to be at a mean altitude of 350 miles 
with a mean speed of about 24,800 ft./sec. The orbit 
is slightly elliptical, in a plane inclined at about 65° 
to the equator. It is to be expected that, as a result 
of the Earth's oblateness, the orbital plane will 
rotate slowly about the Earth's axis at about 2} 0 

a day, and in a direction opposite to the Earth's 
rotation. The major axis of the orbital ellipse will 
also regress backwards, relative to orbital direction, 
at less than ½0 per day. It is to be hoped that the 
radio-interferometer observations, coupled with the 
theoretical orbital data just quoted, will allow the 
computation of sufficiently accurate orbits to facilitate 
further accurate observations by optical means. 

At the time of writing, it is difficult to forecast 
the total lifo-time of the satellite since the density 
of the atmosphere is known only very imprecisely 
at heights of 250 miles and higher. Assuming a 
value of 10-11 times the density at sea-level, one may 
estimate that a satellite with perigee at 250 miles 
should survive for about, a month. Although 

theoretical computations of aerodynamic drag, heat 
protection and heat-sink characteristics suggest that 
safe re-entry to the Earth's atmosphere should be 
feasible, recovery of an intact satellite and its instru
ment,s is likely to prove a formidable technological 
problem. The warm congratulations of all those 
engaged in the applied science of aeronautics and 
rocket propulsion must go to the Soviet scientists 
and engineers involved in the satellite project. 
Future satellite launchings are awaited with the 
utmost interest. 

Paul Instrument Fund Awards 
AWARDS of grants by the Paul Instrument Fund 

Committee have been made as follows : £2,700 to 
Prof. G. F. J. Garlick, professor of physics in the 
University of Hull, to on.able him to carry out studies 
of phosphors and photoconductors with the view of 
the development of solid state light image amplifiers 
or converters; £2,000 to Dr. H. H. Hopkins, senior 
lect~er in physics (technical optics}, Imperial College 
of Sc10nce and Technology, London, for continuation 
of th~ const~cti~n of a s~atic scanning fibrescope, 
the arm of w~ch 1s t? pro:'1de a flexible unit capable 
of transportmg optical unages along its length ; 
£100 to Dr. D. Gabor, Mullard reader in electronics 
Imperial College of Science and Technology, making 
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