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There have been sporadic measurements of nutrients in the California
Current since the beginning of the CalCOFI program in 1949. A complete
suite of nutrients (nitrate, phosphate, nitrite, and silicic acid) was first
measured on a seasonal basis at many stations in the Current in 1969. The
nutrient data, plus some on chlorophyll and productivity, have been pub-
lished in CalCOFI Atlas No. 20 (Thomas and Seibert, 1974; Owen, 1974).
The near surface and integrated nutrient data show areas of seasonal up-
welling along the coast, especially in the spring. Nutrients were also in-
creased in the northern part of the area—north of Point Conception—as
compared to areas off Southern and Baja California. The surface chloro-
phyll data also show enrichment due to upwelling and increased levels near-
shore as compared to offshore values. Primary productivity data are too
sparse to reach conclusions regarding their relationship to nutrient levels.

Another complete suite of nutrient and chlorophyll measurements was
made in 1972 during CalCOFI cruises, but the data have not yet been
worked up.
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FIGURE 1. Distribution of nitrate-N at 10 meters in the eastern tropical Pacific
Ocean, August-September, 1967. Contours in ug-at/liter. (EASTRO-
PAC Atlas, vol. 6)
FIGURA 1. Distribuciéon de nitrato-N a 10 metros en el Océano Pacifico oriental

tropical, agosto-septiembre de 1967. Contornos en pg-at/litro. (Vol. 6

del Atlas de EASTROPAC).
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FIGURE 2. Distribution of phosphate-P at 10 meters in the eastern tropical Pacific
Ocean, August-September, 1967. Contours in ug-at/liter. (EASTROPAC
Atlas, vol. 6)
FIGURA 2. Distribuciéon del fosfato-P a 10 metros en el Océano Pacifico eriental

tropical, agosto-septiembre de 1967. Contornos en ug-at/litro. (Vol. 6

del Atlas de EASTROPAC).



188 THOMAS
130* 120° 110° 100° 90° 80° 70°,
30“F““““V“““"V“.““l M“‘l‘\‘l‘l‘[‘r'”l‘\'\[’li““]wl T ‘l'!‘!ww‘\‘l‘!“‘!}"“‘TIT{W‘HL300
r 3 .
20° ?' +079 é 20°
‘_: 047 \ E
f 4043 . ~M =
[ o 2054 <08 T —
= 038 +035 =
E 039 o8t 094
= 045 064 *043
10° Loas +040 2044 dio°
— <051 “026 o138 -
= «042 «044 075 -
= 034 <0%0 3
F «056 . -
— +044 088 o3 082 -3
e Lose 065 2083 .063 B
E 065 -0%2 ¥4 osr "O7T% w03 ose 07 E
0 b wos2 9% 1065 04 o8 °'9?%h° . ~0°
e * Y .0g2 *080 =
= 0% ~040 032 et 3
e 08 049 044 3
E .036 +023 <084 .072 0é7 ]
= 1066 1056 E
e «0.74 «076 060 143 |
= «079 =
10° +080 - R 076,114 Hioe
E +000 =
= +080 oss =
- 029 +050 =
— <083 *056 -4
20° :: 20°
- E
::hM‘hhhh\\M[u.hi»hhhh[xlw‘111J1J1111111|\\»\x‘xlnhhhllh\;hh'|\1||\111111111111||\Mixhhlllxhhl%
130° 120° 10° 100° 90° 80° 70°
FIGURE 3. Distribution of ammonium-N at 10 meters in the eastern tropical
Pacific Ocean, August-September, 1967. Values in ug-at/liter. (EAST-
ROPAC Atlas, vol. 6).
FIGURA 3. Distribucién del amonio-N a 10 metros en el Océano Pacifico oriental

tropical, agosto-septiembre de 1967. Los valores en pg-at/litro. (Vol. 6
del Atlas de EASTROPAC).



EASTERN TROPICAL PACIFIC NUTRIENTS AND PHYTOPLANKTON 189

FIGURE 4.

FIGURA 4.
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A. Growth rate of a tropical phytoplankton community as a function
of ammonium concentration. B. Same data plotted as growth rate
(u2) Vs u:/NH, concentration (u/S) so that pamsn and K, could be
evaluated. (Thomas, 1970b).

A. Indice de crecimiento de una comunidad tropical de fitoplancton
como funcién de la concentracién de amonio. B. Los mismos datos
graficados como indice de crecimiento (u.) contra la concentracion de
u2/NH, (u./S) asi que pueden evaluarse p:m.xy Yy Ks (Thomas, 1970b).
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FIGURE 5.

FIGURA 5.

THOMAS

Gatculated Prod = 1057 (Observed Prod)

CALCULATED PRODUCTION (Mg C/m%/Day)

5
OBSERVED '"C PRODUCTION (Mg C/m%Day)

Phytoplankton production calculated from ammonium and chlorophyll
concentration at 10 meters compared with simulated in situ 14C produc-
tion at the 50% light level in northerly nutrient-poor water in the
eastern tropical Pacific Ocean. The dashed line is the regression that
would be expected if agreement between the two sets of production
values was perfect (Thomas and Owen, 1971).

Produccion de fitoplancton calculada segtn la concentracion de amonio
y clorofila a los 10 metros, comparada con la produccién in situ
simulada del 1¢C al nivel de luz del 50% en las aguas septentrionales
pobres en nutrientes del Océano Pacifico oriental tropical. La linea a
puntos es la regresién que se esperaria si existiera un acuerdo per-
fecto entre los valores de producciéon de las dos series (Thomas y
Owen, 1971).
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TABLE 1.

TABLA 1.

Seasonal locations of the boundary between equatorial nutrient-rich
water and northern nutrient-poor water. Data from the EASTROPAC
Atlases.

Localidades estacionales del limite entre las aguas ecuatoriales ricas en
nutrientes y las aguas del norte pobres en nutrientes. Datos de los Atlas
de EASTROPAC.

Nutrient Feb.-March April-May June-July
Nutriente Febr.-Marzo Abril-Mayo Junio-Julio
1967 1967 1967
NO:N 4.5°N(W)-1°N(E) 3.5°N(W)-3°N(E) 2.5°N(W)-25°N(E)
NO.-N 3°N(W)-1.5°N(E) 3°N(W)-2.5°N(E) 2°N(W)-2°N(E)
PO.P 4°N(W)-1°N(E) 3.53°N(W)-3°N(E) 4°N(W)-3.5°N(E)
Si(OH).-Si 4°N(W)-1°N(E) 2°N(W)-2°N(E) 4°N(W)-3.5°N(E)
Aug.-Sept. Oct.-Nov. Dec. 1967-Jan.
Ag.-Sept. Oct.-Nov. Dic. 1967-En.
1967 1967 1968
NO:-N 4°N(W)-0.5°N(E) 4°N(W)-1°N(E) 3°N(W)-1.5°N(E)
NO.-N 3.5°N(W)-0.5°N (E) 4°N(W)-0.5°N(E) 3°N(W)-2°N(E)
POP 3.5°N(W)-2°N(E) 4°N(W)-1°N(E) 3°N(W)-1°N(E)
20

Si(OH)Si

L5°N(W)-1°N(E)

4°N(W)-1°N(E)

N(W)-1°N(E)
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TABLE 2. January-February 1967. EASTROPAC expedition. Effects of nutrient
enrichment on chlorophyll concentrations of seawater samples from the
tropical Pacific Ocean—northerly nutrient-poor water.

TABLA 2. Enero-febrero de 1967. Expedicion EASTROPAC. Efecto del enriqueci-
miento de los nutrientes en las concentraciones de clorofila de muestras

de agua de mar del Océano Pacifico tropical—aguas septentrionales

pobres en nutrientes.

o

Experiment no.
No. del experimento

6

Initial data

Datos iniciales
Station - estaciéon
Lat - latitud
Long - longitud

Chlorophyll concentration (mg/ms?)

Concentraciéon de clorofila

Nitrate concentration (ug-at/liter)

Concentraciéon de nitrato

Ammonia concentration (ug-at/liter)

Concentracion de amoniaco
Nitrite concentration (ug-at/liter)
Concentraciéon de nitrito

Phosphate concentration (ug-at/liter)

Concentracion de fosfato

Silicate concentration (ug-at/liter)
Concentraciéon de silicato

Period of incubation (days)
Periodo de incubacién (dias)

Enrichment
Enriquecimiento
None - ninguno
~+NO;
—+PO,
+SiO,
+Fe
+EDTA

+Trace metals - rastros de metales

~+Vitamins - vitaminas
Complete - completo

- NO::

—PO,

—Fe

—EDTA

—Trace metals - rastros de metales

—Vitamins - vitaminas

11.030
18°35.5'N
119°00.0'W
0.12

0.0

0.68
0.00
0.29

3.5

Chlorophyll/ms3
clorofila
0.05
0.19-+
0.02
0.104-
0.01

0.05

0.05

0.03

0.76
0.05+
0.98

0.85

0.73

1.00

0.59

0.55

11.068
6°05.0'N
118°51.0'W
0.13

0.0

0.68
0.00
0.26

21

(mg)

0.04
0.33+4
0.03
0.05
0.05

0.05 i
0.05 :
1.89 ]
0.07+ !
0.314

0.544

3.77—

2.20

3.28—

5.23
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TABLE 3. February-March 1967. EASTROPAC expedition. Effects of nutrient
enrichment on chlorophyll concentrations of seawater samples from the
equatorial Pacific Ocean—nutrient rich water.

TABLA 3. Febrero-marzo de 1967. Expedicion EASTROPAC. Efecto del enriqueci-
miento de los nutrientes en concentraciones de clorofila en muestras de
agua de mar de las aguas ricas en nutrientes del Océano Pacifico

ecuatorial.

Experiment no.

No. del experimento

8 10
Initial data
Datos iniciales
Station - estacion 11.140 11.254
Lat - latitud 8°41.2'S 0°44.8'S
Long - longitud 119°00.0'W 126°01.7W
Chlorophyll concentration (mg/ms3) 0.14 0.30
Concentracién de clorofila
Nitrate concentration (ng-at/liter) 6.6 45
Concentracién de nitrato
Ammonia concentration (ug-at/liter) 0.54 0.41
Concentracion de amoniaco
Nitrite concentration (ug-at/liter) 0.00 0.00
Concentracién de nitrito
Phosphate concentration (ug-at/liter) 0.69 0.53
Concentracion de fosfato
Silicate concentration (ug-at/liter) 4.0 5.1
Concentracion de silicato
Period of incubation (days) 4 4
Periodo de incubacién (dias)
Enrichment Chlorophyll/m3 (mg)
Enriquecimiento clorofila
None - ninguno 1.37 2.50
-+NOs 1.79 3.7+
+PO, 1.06 212
+Si0, 154 3.28
+Fe 0.94 2.41
+EDTA 2.554 2.46
—+Trace metals - rastros de metales 1.62 1.14
+Vitamins - vitaminas 257+ 241
Complete - completo 1.96 1.84
—NO; 1.12 1.08
—PO, 1.88 1.37
—Si0, 1.30 3.50
—Fe 5.38— >10.0—
—EDTA 1.08 >10.0—
—Trace metals - rastros de metales 1.00 4.09—
—Vitamins - vitaminas 1.61 6.18—
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