
Glossary

Argo is a global array of temperature and salinity profiling
floats that began in 2000. The goal stated on the Argo web
pages (http://www.argo.ucsd.edu/) is to achieve “an array of
3000 floats [that] will provide 100,000 temperature/salinity
(T/S) profiles and velocity measurements per year distributed
over the global oceans at an average 3-degree spacing.
Floats will cycle to 2000 m depth very 10 days, with 4–
5 year lifetimes for individual instruments. All Argo data
are publicly available in near real-time via the Global Data
Assembly Centers”.

Biomass “Biomass is defined as the amount of living ma-
terial, but for practical and theoretical reasons, units have
not been rigidly prescribed. Instead, ‘biomass’ has become
a catch-all term with the operational definition, ‘the amount
of biological material that is of interest to the researcher.’
The word is convenient and unlikely to be abandoned, but
its meaning, at least within the field of planktonic ecology,
is nebulous almost to the point of uselessness. Thus, any
discussion of biomass should include a specific definition
and should have a justification of the choice.” (a direct quote
from Cullen [124]).

CalCOFI station point interval = 4 nautical miles or
7.4 km (1 n. mi = 1.852 km). Therefore the distance between
offshore station 100 and station 110 is 40 n. mi, between
inshore 50 and 55 is 20 n. mi, and between nearshore station
28 and 30 is 8 n. mi.

Spacing between the transect lines and the distance be-
tween standard stations is (10 points) 40 n. mi or 74 km.
Nearshore stations are half or less this spacing and the
offshore stations are sometimes double this distance.

Core CalCOFI lines from south to north are lines 93.3, 90,
86.7, 83.3, 80, and 76.7. CalCOFI line 90 lies along 240◦
True off Dana Point, CA, and is the best studied line. Station
120 is 683 km offshore. Station 100 is 535 km offshore (see
Fig. 1.4).

Ekman pumping is vertical motion in the water column
caused by horizontal variations in surface wind stress. Ekman
pumping can be expressed in terms of the change in sea

surface elevation dh
dt = − 1

ρ f curl−→τ , where −→τ is the vector

of the wind stress, ρ is density, f is the Coriolis parameter,
h is sea-surface elevation and t is time ([107] attributed
to [442]).

Production is a measure of concentration of biomass with
units of Mass Volume−1or Mass Area−1.

Productivity is a rate with units of Mass Volume−1Time−1

or Mass Area−1Time−1. Production and productivity differ
in the time dimension and the terms are not equivalent.
Productivity is a rate that can be used to express turnover.
Production is not a rate.

The Southern California Bight (SCB) is the region from
Point Conception to Ensenada, Mexico inshore of the Santa
Rosa Ridge. CalCOFI stations with numbers 45 and lower
lie within the SCB. CalCOFI stations with numbers 53 and
higher lie to the west of the bathymetric ridge and so are
outside the SCB.

Spiciness is a state variable π(θ,s) that is most sensitive
to isopycnal (i.e. constant density) thermohaline variations,
and least sensitive to the density field. Its diapycnal gradient
is related to the density gradient ratio, so it is sensitive to
interleaving and double-diffusive mixing between overlying
water masses of different density. It is conserved with respect
to isentropic motion, meaning that it remains constant along
surfaces of potential temperature (θ). π(θ,s) is useful both for
characterizing water masses and to indicate double-diffusive
stability [168]. Spiciness is larger for warm, salty water.

Steric height maps or dynamic topography reflect the
geostrophic flow at one surface relative to another. The steep-
ness of the slope in dynamic topography is proportional to
current speed and the distance between dynamic topography
contours is inversely proportional to current speed. Tightly
spaced contours reflect faster current speeds. Flows are along
the contours with higher topography to the right in the North-
ern Hemisphere, and to the left in the Southern Hemisphere.
The contrast between highs and lows in the oceanic gyres is
on the order of 0.5–1.0 dynamic meters [546].
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Wind stress (τ) is the horizontal force of the wind on the
surface of the water, or the vertical transfer of horizontal
momentum. Surface wind stress is related to wind velocity
by the “bulk formula”:

(τwindx,τwindy) = ρairCDu10(ua,va)

where (τwindx,τwindy) are the zonal and meridional compo-
nents of stress, CDis a bulk transfer coefficient for momen-
tum (dimensionless), ρair is the density of air at the surface
(kg m−3) and u10(ua,va) is the speed of the wind (m s−1) at

a height of 10 m in the x and y directions [362]. This equation
is also written [534]:

τ = ρaCDU2
10 where U10 is wind speed at 10 m. Units for

τ are kg m−1s−2 or Pa.

Wind mixing (u∗3
) is wind speed (m s−1) cubed with units

of m3s−3 and is the rate at which turbulent energy is supplied
to the ocean by the wind. This is related to the rate of
mixing at the base of the mixed layer and the consequent
transfer of nutrients across the pycnocline into the euphotic
zone.
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A
Advection

Importance compared with upwelling, 24
wind relaxation events, 43
zooplankton production, 24

B
Bathymetry, 16
Bocaccio, 153
Bongo nets, see sampling

C
CalCOFI

ancillary surveys, 11
context and rationale, 4
core lines, 215
sampling domain

less common surveys, 10
station point interval, 215

California countercurrent, 54
California Current

advection, 52
core of the mean flow, 21, 22, 44–46
distance from shore, 22
Ensenada front, 58, 59
flow, 22, 46, 50, 54
influence in SCB, 20
origin, 20
source, 18
southern California eddy, 22

California Current System, 14
California Current

core of the mean flow, 22
regional classification, 14
regions, 43

California halibut, 153
California Undercurrent, 10, 54, 59

Davidson Current, 23, 54
ENSO, 118
flow, 23
sigma-t surfaces, 18
water properties, 18

CalVET nets, see sampling
CMSP

Coastal & Marine Spatial Planning, 167
Cowcod, 154
Currents, 20

E
EBM

definitions, 167
Ecosystem Based Management, 167
indices, 170
questions to address, 168

Eddies
ichthyoplankton, 127

Eddy activity, 44
Ekman pumping, 52, 54, 215
El Niño, 113, 114, 121

anomalously high dynamic height, 118
anomalously warm temperatures, 116
chlorophyll concentrations, 118
CP-El Niño versus EP-El Niño, 118
effects of, 115
fish community assemblages, 121
geographic shifts, 121
intense survey effort, 116
market squid, 124
moderation of, 117
small pelagic fish, 121
spawning of small pelagic fish, 121
supplementary CTD surveys, 115
surface anomalies and mixed layer depth anomalies, 116
time lag, 121

Ensenada Front, 58
ENSO

modulation by PDO, 81
Environmental parameters, see stock assessment, 151
Experimental studies, 139

F
Fish recruitment, 127
Fish spotters, see spotter pilot observations
Fisheries

California commercial, 4
California landings, 4

G
Gliders, 23, 207

H
Historical, 61

atlases, 69
classic papers

taxonomy, 61
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Hypoxia
Apparent Oxygen Utilization, 91
causes of decadal shifts, 93
fisheries impacts, 96
shoaling hypoxic depths, 92
trends off southern California, 92
trends on decadal scales, 91

I
Ichthyoplankton surveys

advantages, 152
disadvantages, 152

IEA
Integrated Ecosystem Assessment, 167

IMECOCAL, 11, 206
Indices, 169

Ecosystem Based Management, 169
forage fish, 171
oceanic mesopelagic ichthyoplankton, 171

J
Juvenile fish trawl, see sampling

M
Manta nets, see sampling
Market squid, 124
Mesopelagic fishes, 204
MIK trawl, see sampling
Modified Isaaks Kidd trawl, see sampling
MOHT trawl, see sampling

N
Nets, see sampling

O
Oozeki trawl, see sampling

P
PairoVET nets, see sampling
PDO, 78
Perspectives

Bograd, S., 202
Boyd, C., 179
Butler, J.L., 187
Dotson, R.C., 184
Goerick, R., 203
graduate students, 208, 210, 211
Griffith, D.A., 183
Hemingway, G.T., 175
Hewitt, R., 182
Hunter, J.R., 200
Koslow, J.A., 196, 204
Lavaniegos, B., 206
Lo, N.C.H, 201
McGowan, J.A., 178
Moser, H.G., 187
Rudnick, D.L., 207
Smith, P.E., 194
Theilacker, G., 197
Thompson, A., 191

Watson, W., 191
Wilkinson, J., 186

Phenology, 35
Plankton nets, see sampling
Predation, 141

cannibalism, 148
impacts of, 141
invertebrate Predation

chaetognaths, 147
copepods, 145
crustacean zooplankton, 141
gelatinous, 146
gelatinous zooplankton, 141
krill, 141

invertebrate predation, 141
vertebrate Predation

Pacific mackerel, 148
vertebrate predation, 148

Production
advection compared to upwelling, 24

PRPOOS net, see sampling

R
Recruitment, 127

bottleneck, 134
hake, 156
re-evaluation of Scripps pier index, 158
sardine

environmental index, 157
spawning habitat, 129

Regime shifts, 82
Regional processes

central California
eddy-like flows, 44
wind relaxation events, 43

production, 43
southern California

convective overturn, 50
Deep chlorophyll maximum, 58
geostrophic adjustment, 50
nutrient enrichment, 50
Sverdrup transport, 57
wind stress curl, 52, 57

Relative abundance time series, 152
from ichthyoplankton time series, 152

bocaccio, 153
California halibut, 153
cowcod, 154
Pacific mackerel, 155

Rope trawl, see sampling

S
Sampling

CalCOFI
113 station survey, 10
75-station survey, 9
original survey, 8
sampling domain, 8

IMECOCAL
survey map, 11

nets, 62
Bongo nets, 62
CalVET nets, 63
Manta net, 64
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Modified Isaaks Kidd (MIK) trawl, 65
MOHT trawl, 66
Nordic 264 rope trawl, 65
PairoVet nets, 63
PRPOOS net, 66

Santa Rosa Ridge, 20
Sardine

curl-driven upwelling, 54
decline of the fishery, 2
effects of eddies, 127
harvest guideline, 158
historical fishery, 2
loopholes hypothesis, 140
migration, 136
rationale for CalCOFI, 3
recruitment and El Niño years, 122
spawning habitat models, 129
stock discrimination, 136

sardine
spawning habitat model, 121

Scripps pier temperature index, see stock assessment, 158
Seasonality

coastal transition, 35
currents, 36
remotely-sensed variables, 38
spring transition, 35
upwelling, 35
wind-driven upwelling, 35

Southern California Bight, 215
Spawning habitat

models, 129
Spotter pilot observations, 163
Squid, see market squid
Stock assessment

Allowable Biological Catch, 157
FMSY, 157
Maximum Sustainable Yield, 157
Optimal Yield, 157
Overfishing Level, 157
risk level, 157
sardine

environmental variability & stock assessment, 157
harvest control rule, 157
re-evaluation of Scripps pier index, 158
Scripps pier index, 157

use of CalCOFI data, 163

use of fish spotter data, 163
use of ichthyoplankton time series, 152

bocaccio, 153
California halibut, 153
cowcod, 154
Pacific mackerel, 155

Stock-recruitment-environment relationships, 169
Surplus production

curl-driven index, 162

T
Taxonomy

ichthyoplankton, 152
Technical manuals, 152
Teleconnections

ENSO, 113, 121
PDO, 78
PNA, 78

Trawl, see sampling

U
Upwelling

production, 24

W
Water masses, 17
Wind

mixing, 216
stress, 216

Wind stress
curl-driven upwelling, 52

sardine surplus production, 54
relaxation events, 43
sardine spawning, 121

Z
Zooplankton

displacement volume, 99, 100
long-term changes, 99
loopholes hypothesis, 140
salps, 100
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