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tested with atmospheric measurements by Green (1970) and Stone (1974), is found 
to agree with results for the atmosphere within a factor of 2. 

These results indicate that the low-frequency current and temperature fluctuations 
have a profound effect on the mean circulation in the circumpolar region. They act 
to transport heat poleward at the same rate the waters around the Antarctic conti-
nent lose heat to the atmosphere. At the same time, they convert available potential 
energy into eddy potential and kinetic energies at the same rate the wind puts energy 
into the water column. The processes which cause the fluctuations to lose their 
energy are likely to be the processes which ultimately dissipate the energy supplied 
by the wind in the circumpolar region. Thus, an understanding of the processes 
which cause the fluctuations to lose their energy is essential to an understanding of 
the dynamics of the Antarctic Circumpolar Current. 

Acknowledgments. This work was supported by the Office of the International Decade of 
Ocean Exploration of the National Science Foundation under grants OCE76-80066 to Oregon 
State University and OCE 77-22887 to Woods Hole Oceanographic Institution. The measure-
ments were made by the Oregon State University Buoy Group under the direction of Dale 
Pillsbury. The quality of the measurements is due to the carefulness of Robert Still in preparing 
the instruments for deployment. Dennis Root and Joseph Bottero processed the data and did 
the calculations reported here. Worth Nowlin and Thomas Whitworth provided their hydro-
graphic measurements prior to publication. Roland de Szoeke explained the intricacies of baro-
clinic instability theory and pointed out the importance of the vertical shear at the bottom as a 
destabilizing influence. The paper is Contribution No. 4099 of the Woods Hole Oceanographic 
Institution. 

REFERENCES 

Bernstein, R. L. , and W. B. White. 1974. Time and length scales of baroclinic eddies in the 
central North Pacific Ocean. J. Phys. Oceanogr., 4, 613-624. 

Bryden, H. L., and R. D. Pillsbury. 1977. Variability of deep flow in the Drake Passage from 
year-long current measurements. J. Phys. Oceanogr., 7, 803-810. 

Charney, J. G., and M. E. Stem. 1962. On the stability of internal baroclinic jets in a rotating 
atmosphere. J. Atm. Sci., 19, 159-172. 

Davis, R. E. 1976. Predictability of sea surface temperature and sea level pressure anomalies 
over the North Pacific Ocean. J. Phys. Oceanogr., 6, 249-266. 

de Szoeke, R. A . 1977. A model of baroclinic instability in the Southern Ocean (Abstract). 
EOS, Trans. Am. Geophys. Un., 58, 1168. 

Eady, E. T. 1949. Long waves and cyclone waves. Tellus, 1, 33-52. 
Evenson, A. J., and G. Veronis. 1975. Continuous representation of wind stress and wind stress 

curl over the world ocean. J. Mar. Res., 33 (Suppl.) , 131-144. 
Gill , A . E., J. S. A. Green, and A. J. Simmons. 1974. Energy partition in the large-scale ocean 

circulation and the production of mid-ocean eddies. Deep-Sea Res., 21, 499-528. 
Gordon, A. L. 1975. General ocean circulati on. Numerical Models of Ocean Circulation. Na-

tional Academy of Sciences, Washington, D .C., 364 pp. 
Gould, W. J., W. J. Schmitz, Jr., and C. Wunsch. 1974. Preliminary field results for a Mid-

Ocean Dynamics Experiment (MODE-O). Deep-Sea Res., 21, 911-931. 



22 Journal of Marine Research [37, 1 

Green, J. S. A. 1970. Transfer properties of the large-scale eddies and the general circulation 

of the atmosphere. Quart. J. Roy. Meteor. Soc., 96, 157-185. 
Hogg, N. G . 1976. On spatially growing baroclinic waves in the ocean. J. Fluid Mech., 78, 

217-235. 
Holland, W. R., and L. B. Lin. 1975. On the generation of mesoscale eddies and their contribu-

tion to the oceanic general circulation. I. A preliminary numerical experiment. J. Phys. 

Oceanogr., 5, 642-657. 
Koshlyakov, M. N ., and Y. M . Grachev. 1973. Meso-scale currents at a hydrophysical polygon 

in the tropical Atlantic. Deep-Sea Res., 20, 507-526. 
Lorenz, E. N. 1967. The Nature and Theory of the General Circulation of the Atmosphere, 

World Meteorological Organization, Geneva, 161 pp. 
Mooers, C. N. K., L. M. Bogert, R. L. Smith and J. G. Pattullo. 1968. A compilation of ob-

servations from moored current meters and thermographs (and of complementary oceano-
graphic and atmospheric data). Oregon Continental Shelf, August-September 1966. Oregon 
State University. Reference 68-5, 98 pp. 

Nowlin, W. D., Jr., T. Whitworth, III, and R. D. Pillsbury. 1977. Structure and transport of 
the Antarctic Circumpolar Current at Drake Passage from short-term measurements. J. Phys. 
Oceanogr., 7, 788-802. 

Pillsbury, R. D ., T. Whitworth III, W. D. Nowlin, Jr., and F. Sciremammano, Jr. 1979. Cur-
rents and temperatures as observed in Drake Passage during 1975. J. Phys. Oceanogr., Sub-
mitted. 

Rhines, P. B. 1977. The dynamics of unsteady currents, in The Sea, Vol. 6. Goldberg, McCave, 
O'Brien and Steele, eds. Wiley, New York, 1048 pp. 

Richman, J. G. 1976. Kinematics and energetics of the mesoscale mid-ocean circulation: 
MODE. Ph.D. Thesis, Massachusetts Institute of Technology-Woods Hole Oceanographic 
Institution, 205 pp. 

Robinson, A. R., and J. C. McWilliams. 1974. The baroclinic instability of the open ocean. J. 
Phys. Oceanogr., 4, 281-294. 

Schmitz, W. J., Jr. 1977. On the deep general circulation in the Western North Atlantic. J. Mar. 
Res., 35, 21-28. 

Smith, P. C. 1976. Baroclinic instability in the Denmark Strait overflow. J. Phys. Oceanogr., 6, 
355-371. 

Stone, P. H . 1972. A simplified radiative-dynamical model for the static stability of rotating 
atmospheres. J. Atm. Sci., 29, 405-418. 

-- 1974. The meridional variation of the eddy heat fluxes by baroclinic waves and their 
parameterization. J. Atm. Sc., 31, 444-456. 

Swallow, J. C. 1971. The Aries current measurements in the western North Atlantic. Phil. 
Trans. Roy. Soc., London A., 270, 451-460. 

Thompson, R. 0 . R. Y . 1971. Structure of the Anatarctic Circumpolar Current. J. Geophys. 
Res., 76, 8694. 

Yonder Haar, T. H ., and A. H. Oort. 1973. New estimate of annual poleward energy transport 
by Northern Hemisphere oceans. J. Phys. Oceanogr., 3, 169-172. 

Yao, T. 1978. Some effects of topography and vertical shear on low-frequency ocean fluctua-
tions. Ph.D. Thesis, School of Oceanography, Oregon State University. 

Received: 13 January, 1978; revised: 19 September, 1978. 


