M INFORMATION

@/ Hardcopy | Microfiche|
/5 2 |
S| s 500150 5|

Cgéliéh'OHSE
\ § FOR FEDERAY, SCIENTIFIC AND
. Tc

ez
e IROIRE miolw
LRCHIVE GORY

————

PRARESSHIE ey
U.S. LAKE SURVEY T/ =)
{; APR151986 |||

b

Research Report No. |

CURRENTS AT -

LITTLE LAKE HARBOR

LAKE SUPERIOR
by
JAMES H. SAYLOR
JANUARY 1966

DEPARTMENT OF THE ARMY
LAKE SURVEY DISTRICT, CORPS OF ENGINEERS

630 FEDERAL BUILDING
DETROIT, MICHIGAN 48226






























SURVLY METHODS

Currents

Currents were measured with drogues, Price current meters, and dye.
The drogues, Figure 4, consisted of large sheet-metal vanes suspended at
varying depths below small surface floats afixed with identifying flags.
The vanes were hinged and collapsible for convenient storage in the
five-meter long boat used to place and retrieve the drogues. Tra=-
Jectories of drogue drift were followed with two transits., Cut-off
angles were read at equal intervals of time, graphical plotting
established current velocities and patterns. Price current meters
were used at selected points across the harbor entrance to establish
histories of the reversing current velocity. These measurements
were made at one-half the water depth at each point. Current direction
at the metering points was determined with a captive drogue. Rhodamine B
dye was released on several occasions in the surf zone east of the harbor,
The drift of the dye was followed visually. Photographs showing the
prevailing patterns of dye drift were taken.

Fig. 4 Current Drogue Fig. 5 Little Lake Tower

Wind

Wind speed and direction were recorded at an instrument tower
erected in six meter-water depth, 300 meters north of the harbor, Figure
5. Wind speed, at the 10 meter level, was recorded as a continuous
analog trace. Wind direction, at the 10.5 meters level, was recorded
as an event once each minute in one of eight compass points,




wWaves

A step~-type, relay, wave staff mounted on the tower, Figure 6,
was inoperable during the period of investigation. Visual obser=-
vations of wave heights and periods were made while currents along
the shore of Lake Superior in the harbor vicinity were measured.
The procedure was to observe and record the height of each wave
passing the tower installation during a four-minute interval. One
leg of the instrumented triangular tower was marked at one-foot
intervals with reflective tape for this purpose. The average height
of the one=third highest waves was recorded as the significant wave
height. An average wave period was determined by dividing the
length of the recording interval by the number of waves observed
during the interval,

Water levels

Water level was recorded digitally
at five=minute intervals on punched-
paper tape. The float-type gage was
located on the tower, and a cylindrical
stilling well, Figure 6, was mounted in
the center of the triangular tower
structure. An electric-tape gage (a
stee| tape in which an electrical cir-
cuit is closed when the tape is in
contact with the water surface, which
is used to measure the height of a
reference level above the water surface)
was mounted on the tower to assess the
vertical stability of the structure,
While current measurements across the
harbor entrance were made with Price
meters, additional water-ievel measure-
ments were obtained in the breakwater-
protected area with an electric~tape

gage.

Fig. 6 Wave Staff

Data and Stilling Well

Current measurements by drogues were graphically plotted, and
all of such observations at Little Lake are included as Plates 2-8
in this report, It is difficult to assess the accuracy of these
measurements, Surface floats were small in comparison with the
current-sensing vane, but the effects still remained of the wind-
stress upon part of the float and its identifying marking, the
<tress of the surface current, the stress of currents which result
from surface waves, and the resistance of the float to vane fravel.
Simultaneous observations of drogue and dye drift in the vicinity
of the harbor entrance during strong winds indicated that these
errors were not large. In this area, the drogues and dye repeatedly
traveled in opposition to wind and waves at approximately the same
velocities.
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l4a At Time of Dye Release

14b One Minute After Dye Release

l4c Two Minutes After Dye Release
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CURRENT PATTERN DURING STRONG WEST WIND AND INFLOW

14a-c

FIGS.



15a=d CURRENT PATTERN DURING STRONG WEST WIND AND OUTFLOW
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Fig. 15a At Time of Dye Release

Fig. 15b One Minute After Dye Release

Fig. 15¢ Two Minutes After Dye Release

Fig. 154 Three Minutes After Dye Release
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