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Provisional cotidal charts for the
southern Ross Sea
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We measured the ocean tide at the three sites F-9, J-9, and
C-16 on the floating Ross Ice Shelf during the 1976-1977
antarctic field season. Locations of these and six previously
occupied sites are given in the table and are indicated in the
figure. This survey of the Ross Sea tide has been done in con-
junction with the Ross Ice Shelf Project and the Ross Ice
Shelf Geophysical and Glaciological Survey.

Characteristics of the constituents P1K1, 01, M2, S2, and
N2 of the ocean tide were calculated from tidal fluctuations
of gravity measured on the floating ice shelf surface. Field
operations and methods of data preparation and harmonic
analysis are described by Robinson et al. (1975; in press),
who also present preliminary values for amplitudes and
phase angles at six sites in the southern Ross Sea.

Phase angles for the tidal constituents at nine sites are in
the table. These data have been used to compile the provi-
sional diurnal cotidal charts in the figure. The cotidal lines,
which are loci of points of simultaneous high tide at dif-
ferent times (expressed in degrees rather than hours), in-

Phase angles of the principal constituents of the Ross Sea tide.

Observation site	Record
(position in	length

degrees)	(days)	P1K1 01 M2 S2 N2

C-13(79.3S. 189.7W.)	29	200	190 296 131 153
C-16(81.2S. 189.5W.)	45	200	190 299 173 142
F-9(84.3S. 171.3W.)	58	206	190 258 142 143
J-9(82.4S. 168.6W.)	30	191	172 205 106 60
B(82.5S. 166.0W.)	46	186	174 213 110 87
C-36(79.8S. 160.1W.)	34	160	153 65 29 10
RI(80.25. 161.6W.)	36	162	145 165 334 339
LAS(78.2S. 162.3W.)	30	154	141 35 342 344
McM(77.9S. 193.4W.)	 212	195 242 327 263

dicate the movement of diurnal tidal waves in the southern
Ross Sea.

We have refrained from presenting specific amplitude
data until completion of instrument calibration tests now in
progress. However, some general features of the tidal range
(double amplitude) can be described. The P1KI range
along the Ross Ice Shelf front increases from approximately
60 centimeters near McMurdo Sound to over 90 centimeters
in the region of Little America, and rises to more than 110
centimeters in the southern extremity of the Ross Sea. The
range of the 01 constituent almost everywhere along the ice
front is between 40 and 50 centimeters and increases to over
80 centimeters in the southern extremity of the Ross Sea.
The semi-diurnal constituents M2, S2, and N2 all have
ranges of less than 20 centimeters.

The P1K! and 01 constituents are nearly in phase
(figure, opp.216) and combine to impose a dominant diur-
nal character on the Ross Sea tide. The diurnal and
semidurnal constituents together cause a spring tide range
of between 100 to 150 centimeters along the ice front,
which increases to approximately 200 centimeters in the
region farther south than 84°S. The spring tide range is
more than five times larger than the neap tide range.

This research was supported by National Science Founda-
tion grant DPP 73-05873.
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FDRAKE77
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From 10 January to 12 February 1977 scientists aboard
R/V Melville conducted the third field phase of the First
Dynamic Response and Kinematics Experiment (FDRAKE) in
Drake Passage. The objectives were to recover moored in-
struments deployed during FDRAKE 76 (Nowlin et al., 1976),
to install a third year-long array, and to make a closely-
spaced hydrographic survey in the central passage.

The scientific party, under the direction of Worth D.
Nowlin, Jr. (Texas A&M University) and R. Dale Pillsbury
(Oregon State University) joined Melville in Valparaiso,
Chile, and departed for Cape Horn on 10 January. Routine
weather observations and bathymetric and magnetic
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