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4 THE EXPLORATION OF THE SEA [PART I

but when the line has to be hauled again its weight, plus that of
the sinker, may conceivably be great enough to break the line.
A further necessity of the line is that it should not offer much
resistance to the water on descending or hauling. Again, the
sounding machine must be so constructed as to stop automatically
when the bottom is reached, and there must be a means of record-
ing the length of line run out—that is the depth of the sea in the
place sounded.

In the Lueas, as in all other modern sounding machines, the
line is a pianoforte wire which is usually less than one millimetre
in diameter. This is polished so as to offer little resistance to the

Fig. 1. The smaller Lucas sounding machine. By kind permission of the
Telegraph Construetion and Maintenance Company.

water in descending or hauling. The line is wound on a reel
from which it runs out over a wheel which has a counter recording
the number of revolutions, and therefore the number of fathoms,
since the diameter of the wheel is known. This arrangement 1s
shewn in Fig. 1, which represents the smaller Lucas machine.


































CH. ]] THE EXPLORATION OF THE SEA 15

marine organisms, and that means are being, or have been, devised
for their estimation; by no possibility an easy matter since all are
present in small quantity and some are in very minute proportions
indeed. Then I need only refer to other physical investigations
relating to the problems of the sea, such as the relation of the
viscosity of sea water to the movements of minufe organisms, or
to investigation of the physical nature of the deposits forming the
sea floor in relation to the thermal reactions of the former.
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Fig. 5. Bketch Chart of the International Fishery Investigation area shewing the
division of the observations between the various countries. I, Denmark;

E, England ; F, Finland; G, Germany ; H, Holland ; I, Ireland ; N, Norway;

R, Russia; S, Scotland ; Sw., Sweden.

Salinity and temperature, these are the properties by a
consideration of which it has been possible to trace the movements
of large masses of sea water in the area of the North European
seas. But direct estimations of the direction and rate of these
movements are also possible and have indeed been made. Surface
and bottom floats have been employed in order to ascertain the
flow, the former by many investigators but notably on a large
scale by the Prince of Monaco': and the latter first successfully

1 Bee the Campagnes Scientifigues.
































































































@H. 11] THE OCEANOGRAPHY OF THE NORTH-WESTERN OCEAN 47

from more :-;uhll‘iu_-l'i:_n‘ latitudes, must vary with the season. This
1s actually the case. There is indeed a uniform flow of Atlantic
water over the \T}'H'i“ﬂ-T]mu|n'|nt H]'['ig'v;.-—uui’r'urm in the sense
that 1t 1s continuous—but if we study the appearance of the
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Fig. 17, The North-Western Ocean shewing the European stream and its
offshoots. From Pettersson, Rapp. Proc.-Verb. Vol. 1r. 1905.

stream 1n 1ts remote ramifications, as in the North Sea, the
Skagerak, or in the Barentz Sea we see that yearly pulsations,
analogous with those which occur in the Gulf Stream eddy, do
really take place. The most curious proof of the correspondence
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