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ON THE ORIGIN OF INTERNAL TIDE WAVES
IN THE OPEN SEA!:

By

ALBERT DEFANT
Institute of Meteorology and Geophysics, University of Innsbruck, Austria

ABSTRACT

Several mechanisms are examined which might explain the observed preponder-
ance of internal waves of tidal period. It is concluded that the effect of the
earth’s rotation on the velocity of internal waves is an important factor in favoring
the generation of such internal waves.

The phenomenon of internal waves with periods of the tide generat-
ing forces, designated briefly as internal tides, occurs not only in
shallow seas and straits but in the open ocean as well. The amplitude
of these internal tides and the water transport connected with them are
much larger than those of the normal surface tides. These internal
tides exert a much greater influence on the thermohaline structure of
the oceans than do normal tides. Fr. Nansen and Bj. Helland-Hansen
were the first to notice the existence of such internal waves, but Otto
Pettersson was the first to associate these large periodic displacements
of water masses with the tide generating forces. Such internal tides
have been observed during all subsequent oceanographic expeditions
where anchor stations were made in deep water. The anchor stations
of the METEOR in the North and South Atlantic oceans have been
discussed in the METEOR publications, and those of the SNELLIUS
Expedition have been elaborated by Dr. Lek. The later cruises of the
MeTEOR (1937, 1938) in the North Atlantic and in the area between
the Cape Verde and Canary islands, the observations of the ALTAIr
at anchor stations in the mean current of the Gulf Stream north of the
Azores, the many cruises of the ArvanTis in the western North
Atlantic, the observations of the Dana Expedition, etc., all have shown
that internal tides are as common ags tides at the surface of the ocean.

Recent observations, taken on the Marine Life Research cruises of
the Scripps Institution of Oceanography, have shown again very
definitely that the influence of internal tides is great in this area also.
This influence can be very disconcerting when attempting to obtain

1 Contribution from the Scripps Institution of Oceanography, New Series, No. 471.

2T ghould like to draw attention to a paper by Haurwitz (1950) which appeared
while this paper was in press. The conclusions reached in Haurwitz’ paper are
similar to the ones presented here.
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