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ABSTRACT OF THE DISSERTATION

Sea Temperatures in Shallow Water

(Results from 75,000 observations along the California coast,
with relations between temperatures, bottom topographies,
tidal currents, and winds)

Sea temperature data collected in shallow water along the California coast
under the direction of G. F. McEwen show marked local variations in tem-
perature which have not previously been examined. The monthly average
range of the daily variations is more than 4 degrees centigrade in the summer
months. Such changes in sea temperature are far greater than would be
expected from ordinary diurnal effects. Also, the largest changes occur below
the surface. These facts indicate that some factor, other than the ones which
are usually considered significant in sea temperature studies, plays an impor-
tant role.

The present study was initiated to describe the observed temperature
variations as fully as the available data permit, to demonstrate some of the
implications of these variations, to develop a theory to account for them, and
to make further observations of special types for the purpose of substantiating
or disproving the theory.

The dissertation is in five sections. The first describes the diurnal and
day-to-day variations and presents a model to account for the largest varia-
tions. This model consists of an area where, because of certain bottom charac-
teristics, tidal currents have widely different velocities in adjacent parts of the
area. These differences cause stirring of the surface water layers with deeper
layers which are extremely cold. Thus, cold mixed waters are present adja-
cent to warm unmixed waters. The oscillating tidal movements then lead to
large temperature changes at localities where one water type is present part of
the time but is replaced often by water of the other type.

The second section considers the year-to-year trends and shows that the
observed 32-year variation may be approximately described by an equation
involving three simple harmonic curves. Section three gives monthly fre-
quency distributions of temperature, shows the relationship between them,
compares the distributions with those which might be expected from the varia-
tion theory of section one, and makes use of the frequency distribution curves
to prepare charts showing the probability of occurrence of different tempera-
tures on different dates.

Section four is a temperature study in the surf zone at some 75 different
beaches. Section five shows daily sea temperatures for 1948 in comparison to
mean and extreme values for the period of record.

Observational data used in the dissertation include 14,000 readings at 2-
hourly intervals from sea thermographs at Scripps Pier, 12,000 each of daily
bottom and sea-surface bucket temperatures, 30,000 daily bucket sea-surface



" temperatures from Balboa, Hueneme, and Pacific Grove, 2,800 bucket tem-
peratures in the surf zone from various beaches, 4,000 temperatures at depths
to 400 feet obtained from 19 east-west bathythermograph cruises, 1,000 tem-
peratures from bathythermograms made in the vicinity of Scripps Pier, and 100
hydrographic observations at stations located 5 and 11 miles west of Scripps
Pier.
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