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SEA TEMPERATURE VARIATIONS ASSOCIATED WITH
TIDAL CURRENTS IN STRATIFIED SHALLOW WATER
OVER AN IRREGULAR BOTTOM!'

By

Daire F. LEIPPER
Department of Oceanography, Agricultural and Mechanical College of Tezas

ABSTRACT

Unusual features of the large and nearly periodic variations in sea temperature
which are observed in shallow stratified water along the coast of southern California
may be caused by tidal stirring over an irregular bottom and by subsequent hori-
zontal and vertical oscillating movements associated with tides.

PART I

Sea temperature variations having an average diurnal range of
approximately 4° C during summer months are indicated on thermo-
graph records obtained at the end of Scripps pier in the years 1926
through 1931. Other observations show that cold spots are found
in certain localities along the coast, that the vertical temperature
structure changes markedly with position, that the amplitude of
local temperature variations changes systematically from week to
week, and that large local temperature changes occur in a short time.
The records have been analyzed here to determine the time, the fre-
quency and the range of the variations at different depths and in
different months. Analysis of the data and further investigations led
to a theory which, when considered together with effects of the normal
wave action associated with tides (see Arthur, 1954), accounts for
most of the features of the variations. This theory makes use of a
formula developed by R. H. Fleming for tidal current velocities in
shallow water. The formula indicates that, in certain regions,
widely different velocities may be found adjacent to each other.
The differences lead to formation of eddies which, over irregular
bottom, cause stirring. In highly stratified water, such as that
found off southern California in summer, this bottom stirring causes
cooling in the upper layers or tends to intensify vertical temperature

! Contribution from the Scripps Institution of Oceanography, New Series No.
746, and from the Department of Oceanography, A. & M. College of Texas, Ocean-
ography and Meteorology Series No. 60, based in part upon investigations con-
ducted for the Office of Naval Research (under contract with the University of
California and the Texas A. & M. Research Foundation).
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