This content is prepared from various sources and
has used the study material from various books,
internet articles etc. The teacher doesn’t claim any
right over the content, it’s originality and any
copyright. It is given only to the students of PG

course in Geology to study as a part of their
curriculum.



TYPES OF SURFACE FLOWS IN
THE OCEAN



SURFACE CURRENTS
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(a) COASTAL DIVERGENCE AND CONVERGENCE
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(b) OCEAN DIVERGENCE AND CONVERGENCE




LANGMUIR CIRCULATION
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(a) LANGMUIR CELLS



LANGMUIR CIRCULATION IN SEA AND ICE




GEOSTROPHIC FLOW
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(a) STACKING OF WATER IN CENTER OF OCEAN



Mound of water
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CD = Coriolis deflection PG = pressure gradient

(b) EFFECT OF PRESSURE GRADIENT
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(c) GEOSTROPHIC CURRENTS




Comparison of the eastern and western arms of current gyres

Location of Current Width (km) Depth (km) Speed (m/sec) Transport (Sv)*
Eastern boundary >1,000 km <0.5 km <0.3 mfsec 10-15 Sv
(~10 km/day)
Western boundary <100 km 1-2 km >1.5 m/sec >50 Sv
(~100 km/day)

*1 Sv (Sverdrup) = 10° m*/sec.
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Gulf Stream Canary Current

GEOSTROPHIC FLOW AROUND THE NORTH ATLANTIC OCEAN



WARM AND COLD CORE EDDIES
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(@) HEAT PHOTO OF GULF STREAM



CALCULATION OF AMOUNT OF WATER CARRIED BY GULF STREAM

CROSS-SECTIONAL AREA= WIDTH X DEPTH OF FLOW

VOLUME OF WATER TRANSPORTED/SEC= CS AREA X VELOCITY

WIDTH= 100 km
DEPTH OF FLOW= 1.5 km
VELOCITY=1.5m/s




