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Abyssal Recipes, 13–14

Abyssal Recipes II, 15–16

acoustic backscatter, 7, 188–192

acoustic travel time probe, 171

acoustic vorticity probe

see velocity probe

acoustic vorticity, 173

ADCP, 200

lowered, 178, 200, 201

adiabatic lapse rate, 27–29, 35

Admiralty Inlet, 5, 8, 190, 191

ADV

see velocity probe

ADV, 87

advective instability, 271, 280

Aleutians, 262

Andaman Sea, 275

Antarctic Bottom Water, 4, 9–10, 12, 13, 17,

63, 64, 314

Antarctic Circumpolar Current, 9, 109, 306

Antarctic Circumpolar Front, 245

Arctic, 114, 118, 223, 310–313

Argentine Basin, 12

Atlantic Ocean, 12

Atlantis II Fracture Zone, 13

AUV, 185–186

Autosub, 186

T-REMUS, 186

beta effect, 233

Bosphorus, 56

bottom boundary layer, 81, 173

Boussinesq approximation, 51, 74

Brazil Basin, 12, 109, 296

Buckingham pi theorem, 72

buoyancy

flux, 50, 105

frequency, 50

specific buoyancy force, 49

cabbeling, 10, 48, 64–66, 130

California Current, 292, 307

Campbell Plateau, 306

Canada Basin, 34, 310, 313

Chain Fracture Zone, 12

chemical potential, 28

chipod, 186

chiS

see turbulence

haline dissipation rate, 1

chiT

see turbulence

thermal dissipation rate, 1

COARE, 257

conductivity probe

dual-needle, 139, 163, 166, 299

Gregg-Cox, 176

Head probe, 95, 166

N. Brown, 176

Sea-Bird, 176

constant stress layer, 81

convection

free, 81–82

convective instability, 280

coordinates

diapycnal, 14

isopycnal, 14–15

Lagrangian, 202

semi-Lagrangian, 202–205

Coriolis

frequency

effective, 214–217, 250

wavenumber, 281

Cox number, 106

salt finger, 127

critical latitude, 234, 318

critical layer, 217–218

CSALT, 257

CTD, 200
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Denmark Strait, 11

density, 26, 46–48

Boussinesq approximation, see Boussinesq

approximation, 74

coef. haline contraction, 48, 67

coef. thermal expansion, 48, 67

derivatives, 46

in-situ, 45

isothermal compressibility, 47

measurement, 26

perturbation, 207

potential, 45–46, 58

ratio, 48

dianeutral

velocity, 65–67

diapycnal

velocity, 55, 65, 194

diffusion

differential, 43, 95, 100, 285

dissipative time scales, 42

double, see double diffusion, 43

Dufour, 38

heat, 40

length scales, 42

salt, 40

Soret, 38–39

coefficient, 38

diffusive regime, see double diffusion

diffusive regime

diffusivity

canonical, 14

diapycnal, 14–15, 104, 108

isopycnal, 14–15

Kdia, 14, 107

Kiso, 14, 63, 67

molecular, 26

salt fingering, 125–127

thermal eddy coefficient, 105, 106

DIMES, 8, 260, 309

direct numerical simulation, 76, 99

displacement, 203

dissipation rate

see turbulence

viscous dissipation rate, 1

Doppler shift, 206

double diffusion, 2, 6, 43, 111–155

diffusive regime, 135–142

Arctic, 313

laboratory flux law, 113, 137–139

layer thickness, 141–142

global patterns, 117

intrusions, 147–155

formation, 151–155

mixing, 151

slopes, 152

spiciness, 147

salt finger, 2, 6, 118–129, 285

collective instability, 123

Cox number, 127

eddy coefficients, 125–127, 135

equations, 120

fastest growth rate, 121, 128

flux, 70

flux in continuous gradient, 124–132

in profiles, 303–306

in tows, 305

kurtosis, 304

laboratory flux law, 113, 124, 132

length, 123

narrowband spectra, 304

sheared, 127

staircase, 129–135

thermocline, 302–306

tilted, 133

TS curvature, 302

vertical velocity, 124

width, 122

salt sheet, 128

stability analysis, 114

staircase, 112

Antarctic, 145–146

Arctic, 141, 144–145

Barbados, 123, 130–135

Canada Basin, 144

laboratory tank, 112–113

Lake Kivu, 139, 142–144

Med outflow, 130

Meddy Sharon, 153

Red Sea, 144

Tyrrhenian Sea, 135

sugar-salt fingers, 120

Turner angle, 117

Drake Passage, 16, 260, 306, 309–310

eddy coefficient

see turbulence

diffusivity, 2

Ekman, 4

EM-APEX, 196

EMVP, 202

energy

internal, 53

available, 54

kinetic

available, 270

potential, 51–54, 100–101

available, 51, 65

gravitational, 51, 53, 65

enstrophy, 173

enthalpy

potential, 34

specific, 33

entrainment

AABW, 10

NADW, 12
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entropy

generation, 36

specific, 31

epsilon

see turbulence

viscous dissipation rate, 1

equation of state, see density, 26

equator, 187, 223

finestructure, 7, 286–291

reversible, 288–291, 291

sheets and layers, 286–288

FLIP, 178, 200, 204

floats, 182–183

APEX, 182

Argo, 182

Lagrangian, 182

Florida Strait, 18, 256–259

French Frigate Shoals, 248, 317

frequency

Coriolis, 197

effective Coriolis, 197, 208, 214–217

Eulerian, 206

Lagrangian, 206, 217

friction velocity, 81

Froude number, 146

shear, 73

stratification, 12, 73, 236, 266

geostrophic shear, 216

Gibraltar, 240

Greenland Basin, 11

group velocity, 206

Gulf of Alaska, 284

halocline, 285

Hawaii, 284

Hawaiian Ridge, 238, 315–320, 327

Kaena Ridge, 98, 238

Kauai Channel, 238

Holmboe instability, 267

HOME, 8

hot-film

see velocity probe

hot-film, 5

HRP, 260

hydraulic jump, 239, 318

Indian Deep Water, 13

Indian Ocean, 10, 13, 296

internal tide

critical latitude, 295, 312

internal wave

action density, 207

action flux, 207, 217

advective overturning, 271–272

Arctic, 311–312

aspect ratio, 210

consistency relations, 220

continuum, 219

critical angle, 213

critical layer, 217, 249

cutoff, 277

dispersion relation, 207

dissipation, 247–266

HWF, 250

McComas & Muller, 248

shallow water, 264

shear and strain scaling, 254

shear scaling, 253

strain scaling, 265

Doppler smearing, 219

eigenvectors, 208

energy density, 207, 217, 221

energy flux, 207

Eulerian spectra, 218

frequency

bandwidth, 197, 210

Eulerian, 217

Lagrangian, 217

generation, 197

geostrophic adjustment, 244–245

resonant triads, 249–250

topographic, 234–244

wind, 232–234

GM, 221–223, 325–335

energy density, 221, 325

high-wavenumber cutoff, 223

horizontal velocity, 328–329

inertial peak, 221

latitudinal dependence, 221

modal content, 221

parameters, 326

potential energy, 333

separability, 222

shear-to-strain ratio, 223, 334–335

vertical displacement, 332–333

vertical shear, 329–332

vertical strain, 334

vertical symmetry, 222

vertical velocity, 333–334

wave functions, 327–328

waveguide, 222

wavenumber, 325

group velocity, 217, 222, 233

inclination, 210

interactions, 245–252

ES, 246

ID, 246

PSI, 234, 236, 241, 247, 295, 317, 318

resonant triads, 246

near-inertial, 216, 219, 232–234

fluxes, 233

normal modes, 208

observations, 199–205

polarization, 211–212
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internal wave (cont.)

reflection, 212–214

rotary decomposition, 211

saturated range, 228, 231, 277–281

shear-to-strain ratio, 211, 262–264

spatial variability, 223–224

strain, 200, 288–291

Poisson process, 291

trapping, 214–216

turning depth, 212, 224

turning latitude, 212, 234

wavelength, 197

WKB scaling, 208–210, 250, 325

isentropic surface, 58

IWEX, 200, 209, 221

Izu-Ogasawara Ridge, 262

Kaoping Canyon, 260

Kauai Channel, 317

Kelvin–Helmholtz instability, 6, 7, 76–77, 129,

266–270, 287, 299

Kerguelen Plateau, 9, 260, 264, 306, 308–309

Knight Inlet, 90, 240

Korteweg–deVries equation, 272

Kuroshio, 244

LADCP, 201

Lake Kivu, 114, 139, 166

Law of Constant Proportions, 25, 27

lee wave, 234

Meddy Sharon, 148

meridional overturning circulation, 9–19

microstructure, 2

Mid-Atlantic Ridge, 237, 238, 314–315

mixed layer

collapse, 100

mixing

coefficient, 90

definition, 1

densification, 64

efficiency, 3, 6, 107–108, 230

inferences, 4–5

patches, 298–302

horizontal, 299

vertical, 300–302

patterns, 291–298

equator, 297

geographic, 296–298

latitude, 294–296

seasonal, 297

vertical, 292

Monterey Canyon, 260

moorings, 186–187

MSR, 193, 195

Muir Seamount, 213

NATRE, 109, 126, 193, 267

neutral surface, 26, 58

New England shelf, 191

New York Bight, 274

Nordic Seas, 10

North Atlantic, 12, 13, 60, 65, 224, 296

North Atlantic Deep Water, 10–12, 17, 117, 314

North Pacific, 64, 65, 117, 223, 252, 303

North Pacific Intermediate Water, 64

Nusselt number, 113, 138, 140, 145

ocean

area, 16

volume, 21

Oregon shelf, 277

Orlanski-Bryan criterion, 280

overturn scales, 279

Oyashio, 64

Ozmidov scale, 73, 99, 142, 269, 277

Pacific Deep Water, 13

Pacific Ocean, 10, 12

pancake eddies, 96

PATCHEX, 104, 209, 252, 257, 292, 293

phase velocity, 206

pitot tube

see velocity probe

pitot tube, 171

Polar Front, 306

potential energy

available, 74, 79–80

internal wave, 333

Prandtl number, 42

pressure

reference, 27, 45

profilers

Argo, 182

electromagnetic, 201

EM-APEX, 183, 232

free-fall, 179, 201

HRP, 180

McLane wire crawler, 182

MSP, 180

MSR, 179

tethered, 178

wire walker, 182

Puget Sound, 87, 88

pycnocline, 285

Rayleigh number, 140

saline, 114, 117

thermal, 114–117, 140, 145

refractometer, 167

Reynolds decomposition, 75, 78

Reynolds number, 72

buoyancy, 73, 90

epsilon, 73

initial, 268

shear, 76
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Richardson number

flux, 74, 105, 107

gradient, 73, 205, 266, 267, 291

Rockall Trough, 108, 296

Romanche Fracture Zone, 4, 9, 12

Rossby number, 198, 225

salinity

absolute, 28, 68

equilibrium gradient, 36, 40

practical, 27

salinity spiking, 177

salt finger, see double diffusion

salt finger

salt fountain, 111

Samoan Passage, 12

San Diego Trough, 148

Santa Monica Basin, 193

Sargasso Sea, 202, 302, 305

SARSEX, 274

Schmidt number, 42

Scotia Sea, 309

seawater

Law of Constant Proportions, 25

standard ocean, 30

shear instability, 99–100

Holmboe, 99, 270–271

Kelvin–Helmholtz, 99, 107

SOFine, 9, 260, 308

solibore, 235

soliton, 272

South Atlantic, 117

South China Sea, 275

South Indian, 117

South Pacific, 117

Southern Ocean, 8, 118, 223, 306–310

specific heat, 40

spectra

variance-preserving, 84

spice, 26, 57–58

spiciness

curvature, 147

SPURV, 174, 193

strain, 203–205

Subantarctic Front, 306

subduction, 13

submersible, 90, 185

Subtropical Front, 147, 244

subtropical front, 214, 215, 245

Sulu Sea, 275

surface boundary layer, 81

Tacoma Narrows, 87

Taylor scaling, 72, 81, 82, 88, 97

temperature

conservative, 34, 67

gradient, 289

of maximum density, 46

potential, 27, 34–35

EOS-80, 27–28

temperature probe

cold-film, 94, 162–163, 303

Sea-Bird, 174

thermistor, 164

FP07, 164

glass-rod, 163

thermocouple, 163–164

temperature-salinity diagram, 26, 55

thermobaricity, 10, 48, 62–63, 66

thermocline, 285

advective, 13

scale height, 14, 16

thermodynamics

closed system, 30

energy

internal, 32

entropy, 25

equation, 36

production, 36

equilibrium, 43, 45

First Law, 25, 33–35

Gibbs

free energy, 30

function, 28, 30

Seawater Toolbox, 29

Gibbs function, 30

heat equation, 34–35

heat flux, 38

reduced, 38

Onsager relations, 37

potentials, 28–31

salt flux, 38

Second Law, 25, 33, 36–37

specific enthalpy, 31

specific entropy, 30–31

triple point, 30

well-mixed, 26, 43, 45

Thorpe scale, 52, 269

tidal channel, 173

tide

internal, 19, 234

generation, 237–240

global distribution, 240–242

turning latitude, 234

surface, 234

components, 234

excursion, 236

tows, 184–185

tracer, 194

release, 109–110

tracer release, 3, 5

Barbados staircase, 133

Greenland Basin, 11

NATRE, 109
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turbulence

available potential energy, 74

Batchelor scale, 94

Batchelor spectrum, 94

decay, 99

density dissipation rate, 79

diapycnal fluxes, 104–108

dissipation method, 105

Osborn, 80, 107

Osborn-Cox, 105–107

diffusivity, 2

dimensional analysis, 72–74

eddy coefficients, 4

haline dissipation rate, 1, 19, 36

global average, 22

horizontal cascade, 96–99

intermittence, 101

isotropy, 78, 90, 106

kinetic energy, 74–77

Kolmogorov cascade, 83–90, 96, 98

equilibrium range, 84–88

inertial subrange, 85–88

spectra, 85

viscous subrange, 88

Kolmogorov wavenumber, 88

Kraichnan spectrum, 84, 94

length scales, 42

lognormality, 85, 101, 102

Nasmyth spectrum, 86, 88

Obukhov-Corrsin constant, 92

Panchev spectrum, 84, 86, 89

Reynolds number, see Reynolds number, 72

saline dissipation rate, 79

scalar cascade, 91–95

inertial-advective subrange, 92

Lagrangian form, 92

viscous-advective subrange, 93–95

viscous-diffusive subrange, 93–95

shear spectrum, 89

spectral gap, 75

stratified, 96–97

forward cascade, 97–99

Taylor scaling, see Taylor scaling, 72

thermal dissipation rate, 1, 19, 36, 79

global average, 23, 24

viscous dissipation rate, 1, 7, 19–21, 36,

40, 53, 72, 77–78, 83, 156, 159

global average, 21

wavenumber bandwidth, 88, 99

Turner angle, see double diffusion

Turner angle

Tyrrhenian Sea, 129, 135

velocity probe

acoustic vorticity, 173–174

ADV, 87, 171, 183

airfoil, 90, 157–159, 183, 194

spatial response, 89

EM, 159–161, 169–170

EM vorticity, 172–173

hot-film, 90, 157

pitot tube, 171–172

PIV, 172

R16

spatial response, 89

viscosity, 40

von Karman’s constant, 81

vortical mode, 198, 208, 225–228

vorticity, 173

planetary, 197

potential, 208

relative, 197

wake

sphere, 96

water mass, 55

transformation, 67–70

water type, 55

wavenumber, 92, 205

cyclic, 205

radian, 205

Weddell Sea, 63, 145

XCP, 170

zigzag instability, 96
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