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ON THE VALIDITY OF THE DYNAMIC TOPOGRAPHIC
METHOD FOR THE DETERMINATION OF OCEAN
CURRENT TRAJECTORIES

By
ALBERT EIDE PARR
Bingham Oceanographic Laboratory, Yale University

In a previously published statement (Parr 1937, b) the writer has listed
the main reasons why, in the present state of our knowledge of the actual as
distinct from the ideal dynamics of ocean currents, he feels inclined to take
greater confidence in the evidence of the actual paths of flow obtained from
a study of the identifying properties of the water masses, than in the con-
clusions reached by present efforts to deduce the trajectories of motion from
hydrodynamic calculations and considerations. In this article a further
elaboration and elucidation of these objections against the unrestricted use
of dynamic methods for the determination of ocean current trajectories
will be attempted, while suggestion for obtaining a presumably closer ap-
proach to an accurate presentation of flow through isopyenic analysis by
means of identifying properties will be presented in the next article in this
issue.

It should be clearly understood, however, that the objections against the
dynamic methods here advanced are not directed against the theoretical
validity of Bjerkness’ circulation theorem under ideal abstract circum-
stances, but against the practical application of this theorem to actual
conditions in nature, on the working hypothesis that the direction of flow
will always be at right angles to the dynamic gradient (or parallel with the
dynamic contour lines) with general disregard from the question of whether
these actual conditions adequately fulfill the theoretical requirements for
a valid application of the method. i

With reference to the dangers inherent in the unrestricted use of dynamic
topographies on the basis of the practical working hypothesis above men-
tioned, the writer has already summarized his objections in the statement
“that the dynamic methods of analysis deal only with states of motion and
not with the trajectories or paths of transportation, and, since the error in
the calculations for states of motion is cumulative with reference to tra-
jectories, an accuracy which is adequate for approximate determination of
states of motion may be utterly inadequate for analysis of actual paths of
transportation” (Parr, 1937 b). In the following we shall consider the
reasons why it seems probable that it will prove the exception rather than
the rule under natural conditions to find the ideal requirements for the
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