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ABSTRACT

Currents flowing through the Straits of Mackinac were recorded for a period of nearly 100 days during the
summer and fall of 1973. Current meters were placed at four moorings on a north~south cross section at the
Straits’ narrowest constriction and arranged to measure vertical profiles of horizontal current velocity. The
mean water volume transport from Lake Michigan to Lake Huron was measured at nearly 1900 m? s
Seasonal variations in the vertical structure of the mean current flows are related to density stratification
of the water mass. Spectral analyses of the current records revealed many periodic features of the flow field
which were superimposed on the mean discharge. The periodic components are identified and correlated
with oscillations of water level in the Michigan and Huron lake basins.

1. Introduction

Lakes Michigan and Huron are connected through
a narrow passage known as the Straits of Mackinac
(Fig. 1). Inflow to the two lakes from tributary streams
and precipitation is supplemented by the outflow from
Lake Superior through the St. Marys River to Lake
Huron just a short distance to the east of the Straits.
Outflow from the Lake Michigan-Huron Basin is
through the St. Clair River, Lake St. Clair, and the
Detroit River system to Lake Erie. The Straits are
wide and deep enough to permit the same average
water level elevation in Lakes Michigan and Huron.
Short-period perturbations to the water levels as long
as several days in duration are known to occur, how-
ever, and are one of the subjects of this investigation.

The discharge from Lake Huron through the St.
Clair River averages 5055 m? s™!, for years 1900-73
(Lake Survey Center, 1973), while the inflow to Lake
Huron from Lake Superior averages 2120 m® s~. The
difference between these two figures represents the
outflow through the St. Clair River contributed by
the Lake Michigan-Huron Basin (excluding a diversion
from Lake Michigan at Chicago of a few tens of cubic
meters per second). Outflow from Lake Michigan to
Lake Huron is through the Straits of Mackinac. Since
the surface areas of the two lakes and their drainage
basins are known with much precision and the hy-
drology of the region is reasonably well understood,
estimates of the average outflow of Lake Michigan
to Lake Huron can be made from a water mass budget
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approach. Judson (1909) used this technique and
reported a Lake Michigan outflow of about 1610 m?s™,
Powers and Ayers (1960) used water budgets and
limited water current data from the Straits to de-
termine an outflow of nearly 1560 m?3 s~

Physical characteristics of the water current flow
through the Straits of Mackinac have not been well
documented. A simple strait separating two large
water bodies is often the site of a complex flow struc-
ture, and the Straits of Mackinac is no exception.
Seiches occur in both Lakes Michigan and Huron and
these oscillations in water surface elevation drive rec-
ognizable currents through the Straits. Longer-period
oscillations are associated with meteorological events
and possibly with seiches of the combined Lake
Michigan-Huron Basin. The water column is density
stratified during the summer months of July through
September and a distinctly different flow structure
was observed during stratification than during the
non-stratified period. We attempt in this paper to
sort out the periodic motions ‘in current recordings
taken in the Straits and to relate them with the driving
components of lake level oscillations. Also, we shall
present direct measurements of the net discharge from
Lake Michigan to Lake Huron and discuss the short-
term fluctuations of volume transport.

2. Method

A cross section of the Straits of Mackinac along
the 84°45'W meridian is shown in Fig. 2. The section
is essentially at the Straits’ narrowest constriction.
The width is nearly 6.25 km and the maximum depth






