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FIGURE 1.2. Structure of the ocean bottom.
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Major Surface Currents
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FIGURE 1.7. Typical temperature profiles in the ocean.

FIGURE 1.8. Growth and decay of the thermocline.
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Salinity Variations
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Major Water Mass
Characteristic;

TABLE 4.1
Major Water Masses of the World Ocean

Temperature Salinity
Water mass (°C) (%o)
Central water masses
N. Atlantic water (NAC) 8-19 35.1-36.5
S. Atlantic water (SAC) 6-17 34.7-36.0
W. North Pacific water (NPC) 6-18 34.0-34.9
W. South Pacific water (SPC) 10-17 34.5-35.6
Indian water (IC) 7-16 34.5-35.6
High-latitude surface water masses

Atlantic subarctic water 4-5 34.6-34.7
Pacific subarctic water 3-6 33.5-34.4
Subantartic water 3-10 33.9-34.7
Antarctic circumpolar water 0-2 34.6-34.7

Intermediate water masses

Arctic intermediate water (NAI) 3-5 34.7-34.9
N. Pacific intermediate water (NPI) 4-10 34.0-34.5
Antarctic intermediate water (Al) 3-7 33.8-34.7
Mediterranean intermediate water (MI) 6-12 35.3-36.5
Red Sea intermediate water (RSI) 8-12 35.1-35.7
Deep and bottom water masses

N. Atlantic deep and bottom water (NAD and B) 24 34.8-35.1
Antarctic bottom water (AB) -04 34.7

Source: From The World Ocean: An Introduction to Oceanography, W. A. Anikouchine
and R. W. Sternberg, copyright © 1981 by Prentice Hall, Inc., Englewood Cliffs, NJ, p. 219.
Reprinted by permission. After The Oceans, H. U. Sverdrup, M. W. Johnson, and R. H.
Fleming, copyright © 1941 by Prentice Hall, Inc., Englewood Cliffs, NJ, p. 741. Reprinted
by permission.
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The rate of change in concentration of a conservative solute, C, at some

fixed point, x, which is caused by turbulent mixing is given by Fick’s Second
Law:

act _ p, [2(ac)\] _ , [#1C)
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where D, is the turbulent mixing coefficient for water motion in the x direction.
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Sigma-T Calculation

=
TABLE 1.4 Ky /o
The International Equation of State for Seawater (mshgsd)

v = v¥(1 — P/K)
pF = p°[1/(1 - PK))

where:

p° = 999.842594 + 6.793952 x 10 t — 9.095290 x 107 t*
+ 1.001685 x 10™* t# — 1.120083 x 1076 t*
+6.536336 x 107 t* + (8.24493 x 10!
- 4.0899 x 107 t + 7.6438 x 1075 ¢
- 8.2467 x 107t + 5.3875 x 10° t9) S
+ (=5.72466 x 107 + 1.0227 x 107* ¢t
- 1.6546 x 107° t})S*? + 4.8314 x 10™* §?

K = 19652.21 + 148.4206 t — 2.327105¢* + 1.360477 x 107* ¢*
—5.155288 x 1075 t* + S(54.6746 — 0.603459t
+1.09987 x 1072 2 — 6.1670 x 1073 £*) — $**(7.944 x 107
+ 1.6483 x 1072 t — 5.3009 x 107*t?) + P[3.239908
+1.43713 x 102 t + 1.16082 x 10 t* - 5.77905 x 107 ¢
+5(2.2838 x 107 - 1.0981 x 107 t — 1.6078 x 107 t?)
+ 832 (1.91075 x 10%)] + P2[8.50935 x 10~ - 6.12293 x 10 t
+5.2787 x 10°* t* + S(-9.9348 x 107’
+2.0816 x 1078 t + 9.1697 x 107 t?)] -

Check values: S t P vanikeg).. K®)
35 5°C 0b 1027.67547 22185.93358
1000 1069.48914 25577.49819

* Millero et al., Deep-Sea Res., 27, 255, 1980; Millero and Poisson, Deep-Sea
Res., 28, 625, 1981.
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Ocean Conveyer Belt
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The present large-scale acean current system determines climate to a greal extent. The huge
"conwesyar belt” reacts extrem ely sensitively bo global temperature changes accom pansing
gachincrease and decrease in the content of carbon dioxide in the attnosphere. - Broecker



Abyssal Circulation
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Flow pattern at a depth of 4000 meters. The major inputs to this horizon are
Morth Atlantic Deep Water (MADYW ) which enters at the northern end of the
western basin of the Atlantic and Weddell Sea Bottom Water (WEEW) which
enters from the margin of the Antarctic continent ad peent to the South Atlantic .

From: Broecker, Wallace 5. and Tsung-Hung Peng. Tracers i the Sea,
Coprmght © 1952 by Eldizio Press. Reproduced by perrmssion.
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