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CALCOFI HYDROGRAPHIC DATA REPORT

MONTEREY BAY

January to June 1978

INTRODUCTION

The data contained in this report were obtained as a continuance of

the nearly bi-weekly hydrographic observations initiated by personnel at

Hopkins Marine Station over two decades ago. These observations have been

supported through the years by the State of California Marine Research Com

mittee, California Cooperative Oceanic Fisheries Investigations. Since

July 1974, the hydrographic sampling program has been carried out by the

investigators at Moss Landing Marine Laboratories. From July 1974 to June

1976, this work was done in conjunction with an interdisciplinary study of

the squid, Loligo opalescens, supported by the National Office of Sea Grant

via the University of California Sea Grant College Project Number R/F-15.

Five of the original CalCOFI stations (2201, 2202, 2203, 2204 and 2205)

have been retained in our sampling routine and additional inner-bay stations

have been added (1154 and 1121). Sampling was conducted monthly. All obser

vations were made aboard R/V 0C0N0ST0TA.
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STATION LOCATIONS

Depth
Number Latitude N

2201 36°37.6' 121°53.7' 46

2202 36°41.2' 121°57.9' 104

2203 36°46.7' 122°01.3' 988

2204 36°50.9' 122°01.6* 82

2205 36°55.8' 122°00.7' 26

1121 36°37.6' - 121°5.1.T 18

1154 36°55.2' 121°52.8' 16
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Figure 1: CalCOFI hydrographic station positions. 22 prefixes
designate stations originated by Hopkins Marine Sta
tion; 11 prefixes designate stations originated by
Moss Landing Marine Laboratories.
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EXPLANATION OF TABLES

CRUISE

STATION

DATE

HOUR

N LATITUDE,
W LONGITUDE

TRANSP

WAVES
dir

ht

P

WIND

dir

speed

BAROM

AIR TEMP °C

dry

wet

WEATH

CLOUDS

typ

amt

Moss Landing Marine Laboratories consecutive hydrographic
cruise number

Permanent hydrographic station numbers. IIxx designates Moss
Landing Marine Laboratories; 22xx CalCOFI numbers as originated
by Hopkins Marine Station

Local date of sampling

Local sampling time (Pacific Standard Time). Time of messenger
release is given for one-cast stations; median time on-station
is given for multi-cast stations. For two-cast stations, the
time on-station was generally two hours.

Observed station positions corresponding to sampling time
given above. Drift while on-station was generally less than
0.5 miles. When greater drift was experienced, the ship was
brought back to the station for subsequent casts.

Secchi disk depth, meters (not observed at night)

Direction from which dominant waves were coming, in tens of
degrees according to WMO Code 0885

Height of dominant waves according to WMO Code 1555

Period of dominant waves according to WMO Code 3155*

Direction -from which wind was blowing, in tens of degrees accord
ing to WMO Code 0877

Wind speed, in knots

Pressure, in millibars

Air temperatures were obtained about 2 m above surface

Dry-bulb air temperature, in degrees centigrade

Wet-bulb air temperature, in-degrees centigrade

Present weather according to WMO Code 4677

Cloud type according to WMO Code 0500

Cloud amount in eights according to WMO Code 2700



VISIB

DEPTH

TEMP

SALINITY

SIGMA T

OXYGEN

AOU

SAT

PHOSFHATE

NITRATE

NITRITE

AMMONIA

SILICA

Sea-level visibility according to WMO Code 4300

Accepted depth in meters from which sample was obtained, deter
mined from wire length, wire angle and thermometric depth cal
culations

In situ water temperature, in degrees centigrade

Salinity in grams/kilogram (°/00 or ppt)

Potential density anomaly computed from equations in Knudsen's
Hydrographical Tables (1901)

Dissolved oxygen concentration in mi(STP)/liter

Apparent oxygen utilization in yg-atoms 02-0/liter: the differ
ence between the observed oxygen concentration and the oxygen
solubility computed from the in situ temperature and salinity
using the equations of Truesdale, et al_. (1955).

Percent of oxygen saturation computed from the rn situ tempera
ture and salinity using the equations of Truesdale, et a]_. (1955)

Concentration of reactive phosphate in yg-atoms* PO.-P/liter

Concentration of dissolved nitrate in yg-atoms N0--N/1iter

Concentration of dissolved nitrite in yg-atoms N0?-N/liter

Concentration of dissolved ammonia in yg-a terns NH^-N/liter

Concentration of reactive silica in yg-atoms SI02-Si/liter

Questionable data point. These values are suspect based upon
preliminary analysis of the data and should be used with caution.
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METHODS

Station Position

Station positions were determined using radar ranges with an accuracy

of about ±0.2 n mile near shore and ± 0.5 n mile at Station 2203, and recently

by Loran-C with an accuracy of ± 0.1 n mile.

Hydroqraphic Samp!ing

Eight 5-liter Niskin plastic sampling bottles were used to obtain dis

crete water samples at the standard sampling depths: 0, 5, 10, 20, 30, 50, 75,

100, 150, 200, 250, 300, 400, 500, 600 and 800 m. Accepted sampling depths

were determined from wire angle for depths less than 100 m and from a combina

tion of wire angle and thermometric depth calculations for depths greater than

100 m.

Temperature

The in situ temperature was determined from paired reversing thermometers.

The average temperature is recorded when the thermometer agreed to within

0.05° C.

Salinity

Salinity was determined using a Beckman RS-7B precision induction salino-

meter. Analyses were made in the laboratory and salinity was computed from

conductivity ratio using the equations of Cox, et al_. (1967). Substandard

sea water was used to calibrate the salinometer before and after each set of

twenty-four or fewer samples. Standard water was used each month to standard

ize the sub-standard water.

Dissolved Oxygen

Water samples were treated aboard ship to fix the oxygen in the basic



form. The samples were acidified and titrated in the laboratory within

thirty-six hours of the sampling time using Carpenter's (1965) modification

of the Winkler method. The total sample is titrated with approximately 0.010 N

sodium thiosulfate to the starch endpoint. Precision of the analyses is about

± 0.06 mi/liter (2 SD).

Nutrient Ions

At each station, 500 ml samples were filtered and quick-frozen aboard

ship and refrigerated at -10° C until analyzed ashore within three weeks of

collection. Groups of forty-three samples were quick-thawed in the laboratory

just prior to the analyses for phosphate, nitrate, nitrite, ammonia and silica.

Standards and reagent blanks were prepared fresh daily and were determined

with each set of samples. The standard and blankrwere read before and after

each set of samples. A linear drift correction was added to each reading to

correct for electronic and chemical drift over the 30-minute reading time

using the PC-1000 and the 40-minute reading time using the DU-2 spectrophoto

meter.

Dissolved reactive phosphate was determined by the methods of Murphy and

Riley (1962) described in Strickland and Parsons (1972). The method uses

ascorbic acid to reduce the phospho-molybdate complex. The sample absorbance

at 880 nm was determined with a 10 cm pathlength. The precision of the anal

yses was about ± 0.05 yg-at/1 (2 SD).

The concentration of dissolved nitrate was determined by cadmium reduc

tion of nitrate to nitrite (Wood, e_t al_., 1967). This was followed by the

measurement of nitrite as described below. The sample absorbance at 545 nm

was determined with a 1 cm pathlength. The precision of the analyses was



about ± .5 ug-at/liter (2 SD).

Nitrite was determined by the method of Bendschneider and Robinson

(1952) described by Strickland and Parsons (1972). The absorbance of the

diazo color was determined with a 10 cm path length at 545 nm. The pre

cision of this method is about ± 0.03 ug-at/liter (2 SD).

Ammonia was determined by the indophenol method of Solorzano (1969) with

the color absorbance determined with a 10 cm path length at 650 nm. The pre

cision of this method is about ± 0.1 ug-at/liter (2 SD).

Reactive silica was determined by the method of Mull in and Riley (1955)

as modified by Strickland and Parsons (1972). The silicomolybdate complex

was reduced by a metol-sulfite, oxalic acid solution. The precision of this

method was about±l ug-at/liter (2 SD). The color absorbance at 810 nm was

determined with a 1 cm path length.

The Brinkman PC-1000 with a changeable probe was routinely used to

measure color development of the above-mentioned nutrients. A Beckman DU-2

spectrophotometer was used as a back-up system.
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CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML63115418JAN19788.536°55.2f121°52.8'

TRANSPWAVESWINDBAROMAIRTEMP°CWEATHCLOUDSVISIB
mdirhtpdirspeedmbdrywettypamt

123432121015.210.810.23257

DEPTHTEMPSALINITYSIGMATOXYGENAOUSATPHOSPHATENITRATENITRITEAMMONIASILICA
ra°cpptml/1ug-at/1%*ug-atoms/liter

013.9031.01323.166.36-511101.4713.2.551.722
514.2533.10524.696.42-67113.451.8.86.54
1014.2533.12724.715.501597.431.6.74.43



CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML63220518JAN197810.136°55.8T122°.7f

TRANSPWAVESWIND

mdirhtpdirspeed

223421

BAROM

mb

1014.9

AIRTEMP°CWEATHCLOUDSVISIB

drywettypamt

11.611.08

!PTHTEMPSALINITY•SIGMATOXYGENAOUSAT

ra°Cppt•ml/1ug-at/1%

014.1232.40324.186.14-39108

514.1532.88724.555.97-25105

1014.1532.91924.576.00-28106

2014.1833.11424.725.99-28106

PHOSPHATENITRATENITRITEAMMONIASILICA

tig-atoms/liter

1.016.5

.488.5

.421.9

.693.3

.891.2

.73.5

.60.6

.782.1

13

4

4

7



DEPTH

m

0

5

10

20

30

54

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML63220418JAN197811.236°50.9'122°1.6'

TRANSPWAVESWIND
mdirhtpdirspeed

BAROMAIRTEMP°CWEATHCLOUDSVISI3
rabdrywettypamt

V

1013.513.211.2278'6 274521

TEMP

°C

SALINITY

ppt

13.87

14.02

14.04

14.01

14.02

14.05

32.151

33.064

33.112

33.132

33.153

33.174

SIGMA-TOXYGENAOUSAT
ml/1ug-at/1%

24.04

24.71

24.74

24.76

24.78

24.79

6.13

6.25

5.99

5.98

5.95

5.91

•34

-50

-27

-26

-23

-20

107

110

105

105

105

104

PHOSPHATENITRATENITRITEAMMONIASILICA
ug-atoms/liter

.784.0.551.414

.472.9.57.35

.532.3.64.65

.522.6.67.45

.482.3.67.36

.602.41.00.44



ON

DEPTH

m

0

5

10

20

30

49

74

97

146

192

240

287

386

485

584

782

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML63220318JAN197813.436°46.7'122°1.3f

TRANSPWAVESWIND
mdirhtpdirspeed

225X15

BAROM

mb

1012.2

AIRTEMP°CWEATHCLOUDSVISIB
dryvettypamt

14.912.88

TEMP

°C

SALINITY.SIGMATOXYGENAOUSAT
pptml/1ug-at/1%

PHOSPHATENITRATENITRITEAMMONIASILICA
ug-atoms/liter

14.17
14.19

14.24

14.26

14.27
14.35*
14.18

13.93

9.50

9.61

8.76
7.88

6.78

6.18

5.70

4.83

32.825

33.039

33.126

33.145
33.073*
33.146
33.162

33.171

33.695

33.750
33.842

33.953

34.048

34.083

34.134
34.237

24.50

24.66

24.71

24.72

24.70

24.75
24.81

26.04

26.06

26.27

26.49
26.72

26.83

26.93

27.11

6.13

6.08

5.96

5.93

5.94

5.86

5.87

5.80

2.91

2.92

2.70

1.98

1.01

.74

.59

.48

-40

-36

-26

-24

-25

-18

-18

-9

298

296

326

401

503

536

556

579

108

107

105

105

105

104

103

102

47

47

43

31

15

11

9

7

.53

.53

.46

.59

.58

.46

.50

.43

1.76

1.57

2.09

1.95

2.93

3.12

3.11

3.27

1.7

8.1

3.3

3.8

6.(5

2.4

3.7

2,0
21.6

17.8

28^5
21.3

32.7

41.1

42.3

43.3

.52

.35

.33

.37

.39

.62

.83

1.05

.02

.05

.06

,01

.05

.01

.01

.03

.0

2.9*

.0

.0

.0

.0

.0

.0

1.4

.4

.8

1.0

.0

1.1

.4

.0

6

11

6

5

6

3

6

1

29

24

38

36

70

81

87

97

*indicatesquestionabledata

Ammoniaappearsanomalouslyhigh
Salinityappearsanomalouslylow
Temperatureappearsanomalouslyhigh



CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

:iL63220118JAN197816.136°37.6'121°53.7'

TRANSPWAVESWINDBAROM

mdirhtpdirspeedmb

4213X1421009.8

AIRTEMP°CWEATHCLOUDSVISIB

drywettypamt

13.113.1628

DEPTHTE7IPSALINITYSIGMA-TOXYGENAOUSAT

n°Cpptral/1ug-at/1%
PHOSPHATENITRATENITRITEAMMONIASILICA

ug-atoms/liter

014.4732.78424.406.25-52110.512.5.32.56

514.5932.88924.46.6.18-49110.501.8.31.44

1014.5532.90324.486.12-43109.552.3.36.57

2014.5732.93124.496.14-45109.533.4.38.66

3014.5432.95124.516.08-39108.511.9.35.52



CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6411542FEB19788.336°55.21121°52.8'

TRANSPWAVESWINDBAROMAIRTEMP°CWEATHCLOUDSVISIB
mdirhtpdirspeedrabdrywettypant

221121101020.710.28.60027

roDEPTHTEMPSALINITYSIGMA'TOXYGENAOUSATPHOSPHATENITRATENITRITEAMMONIASILICA

m°C.pptml/1ug-at/1%ug-atoras/liter

013.6833.10624.816.22-44109.507.51.17.810

513.6333.21024.905.721100.526.6.78.510

1013.4933.34825.045.274591.815.9.85.611
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CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6422052FEB19789.436°55.8'122°.7'

TRANSPWAVESWINDBARCM

radirhtpdirspeedmb

1812111021.3

AIRTEMP°CWEATHCLOUDSVISIB

drywettypamt

12.110.500.1

DEPTHTEMPSALINITYSIGMATOXYGENAOUSATPHOSPHATENITRATENilCRITEAMMONIASILIC

m°Cpptml/1ug-at/1%ug-atoms/liter

013.7033.05224.776.12-35107.34.7.51.66

513.6933.04824.776.14-36107.30.9.07.25

1013.6933.05424.776.39-59111.401.0.14.56

2013.4633.29525.005.571697.725.7.65.414
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CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6422032FEB197812.636°46.7'122°1.3'

TRANSPWAVESWIND3AR0M

radirhtpdirspeedmb

102923111021.0

AIRTEMP°CWEATHCLOUDSVISIB

drywettypamt

•12.811.2203*7

ug-atoms/liter
iPTHTEMPSALINITYSIGMATOXYGENAOUSATPHOSPHATENITRA*

m°Cppt•ml/1ug-at/1%ug-

014.1433.21624.806.22-49110.332.2

514.0033.21324.83.465.3

1013.9933.26324.876.41-64113.33

2013.$733.26724.886.42-65113.38

3013.9533.35724.955.76-610.1.505.9

5612.5433.55325.384.839133.9216.3

8411.2133.63725.704.37147731.2221.0

11010.8033.70425.824.16171691.3921.7

1529.8833.84526.093.11275•501.80

2069.3433.97626.232.74314441.6625.6

2598.3934.06326.502.41356382.2923.2

3107.5834.10626.662.19386342.5625.9

4116.7534.17126.821.31476202.9136.1

5136.2334.20926.92.95516143.0737.6

6145.6934.26427.03.69547102.9045.5

8174.7934.35527.21.5657283.0651.1

*indicatesquestionabledataAmmoniaappearsanomalouslyhigh

.13.07

.16.16

.14.04

.20.03

.39.04

.05.014

.03.013

.033.0*19

.122

.03.534

.03.137

.19.242

.02.156

.17.164

.03.0117

.03.7128
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CRUISE STATION DATE HOUR N LATITUDE W LONGITUDE

ML 64 2202 *2 FEB 1978 14.4 36° 41.2' 121° 57.91

TRANSP WAVES WIND BAROM AIR TEMP °C T.7EATK CLOUDS VIS13
m dir ht p dir speed mb dry wet typ amt

14.5 12.8 3 16 71.1 28 2 3 36 1 1019.3 1

>TH TEMP SALINITY • SIGMA T OXYGENF AOU SAT
i °C ppt ml/1 ug-at/1 %

0 14.21 33.387 24.92 5.24 -52 110
3 14.12 33.391 24.94 6.23 -50 110

10 14.08 33.398 24.95 6.21 -43 109
20 14.06 33.394 24.96 6.44 -68 113
30 13.05* 33.444 25.18 5.42 32 94
50 12.49 33.554 25.39 4.90 86 84

n

* indicates questionable data

PHOSPHATE NITRATE NITRTTE AMMONIA SILICA
ug-atoms/liter

.33 3.6

.37 2.7

.36 2.7

.39 1.3

.65 5.3

.96 13.5

Paired thermometer read. 13.14

.05 .0 3

.08 1.1 5

.09 .0 4

.09 .1 4

.14 .1 4

.99 .0 .1.0
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CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6422012FEB197815.336°37.6'121°53.7'

TRANSPWAVESWIND

mdirhtpdirspeed

312331

BAROM

mb

1020.0

AIRTEMP°CWEATHCLOUDSVIS13

drywettypamt

15.813.00

DEPTHTEMPSALINITY•SIGMATOXYGENAOUSAT

m°Cpptml/1ug-at/1%
PHOSPHATENITRATENITRITEAMMONIASILICA

ug-atoms/liter

0

5

10

20

30

14.16

13.69

13.73

13.46

13.32

33.321

33.360

33.409

33.460

33.471

24.88

25.01

25.04

25.13

25.17

6.51

6.24

6.05

5.47

5.24

-75

-46

•30

25

47

115

109

106

.95
91

.633.6

.555.5

.437.4

.526.2

.756.2

.761.2

.461.3

.30.7

.46.2

.321.3

7

o

2

7

20
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45»DEPTH

m

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6411212FEB197815.836°37.71121°51.11

TRANSPWAVESWINDABAROM
mdirhtpdirspeedmb

3113321019.3

AIRTEMP°CWEATHCLOUDSVISIB
drywettypamt

16.013.30

TEMPSALINITYSIGMA'TOXYGENAOUSAT

°C'pptml/1ug-at/1%
PHOSPHATENITRATENITRITEAMMONIASILICA

ug-atoms/liter

014.0633.30524.89
513.8733.30524.92

1013.7433.32524.97

6.63
6.53

6.19

-85117

-74115

-42108

.454.4

.532.0

.665.5

.631.2

.64.7

.66.7
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ro

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML65220516MAR19789.836°55.8*122°.7f

TRANSPWAVESWINDBAROMAIRTEMP°CWEATHCLOUDSVISIB

mdirhtpdirspeedmbdrywettypamt

01X1011021.017.214.90

DEPTHTEMPSALINITYSIGMATOXYGENAOUSATPHOSPHATENITRATENITRITE'AMMONIASILIG
m°Cpptml/1ug-at/1%ug-atoms/liter

013.9832.17424.036.42-61112.536.4.44.813
513.5332.46424.356.08-27105.712.8.30.315

1013.1232.84424.725.91-9102.613.4.40.39
2012.9632.94124.835.74899.735.0.51.415



ro

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML65220416MAR197811.436°50.9*122°1.6'

TRANSPWAVESWIND

mdirhtpdirspeed

500X92

BAROMAIRTEMP°CWEATHCLOUDSVISIB
mbdrywettypamt

1020.719.3'15.60X07

DEPTHTEMPSALINITYSIGMA-TOXYGENAOUSATPHOSPHATENITRATENITRITEAMMONIASILIG
ra°Cpptml/1uig-at/1%ug-atoms/liter

013.39*32.78224.626.21-38107.633.8.17.212
513.3032.79424.656.39-54110.602.3.14.310

1013.0132.82924.736.18-32106.684.2.38.413
2012.5332.96424.935.83499.774.8.22.613
3011.7533.01725.125.672795.685.6.30.17
5010.7333.32025.554.75120781.2312.9.29.320

*indicatesquestionabledataPairedthermometerread13.32
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CO

m

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML65112116MAR197817.236°37.7'121°51.1'

TRANSPWAVESWINDBAROMAIRTEMP°CWEATHCLOUDSVISIB
radirhtpdirspeedmbdrywettypamt

30XX3011021.016.7*14.32X0,8

DEPTHTEMPSALINITYSIGMATOXYGENAOUSATPHOSPHATENITRATENITRITEAMMONIASILICA
°Cpptml/1ug-at/1%ug-atoms/liter

014.2932.42624.166.01-29106
512.85*32.99424.895.265290

1033.1925.13

.733.0.02.812

.674.7.05.60

.644.6.06.27

*indicatesquestionabledataPairedthermometerread12.93



CO
ro

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML66115413APR197815.136°55.21121°52.8*

TRANSPWAVESWINDBAROMAIRTEMP°CWEATHCLOUDSVISIB
mdirhtpdirspeedmbdrywettypamt

2712291013.218.315.0

ug-atoms/liter
DEPTHTEMPSALINITYSIGMA.TOXYGENAOUSATPHOSPHATE1ttTRA

m°Cpptml/1ug-at/1%ug

014.5432.39124.087.05-124125.7

514.4432.40124.117.12-129126.06.6

1012.6432.83824.315.83399.544.8

.21

.41

.47



co
CODEPTH

m

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML66220513APR197814.136°55.81122°.7f

TRANSPWAVESWIND

radirhtpdirspeed

242326

BAROMAIRTEMP°CWEATHCLOUDSVISIB
mbdrywettypamt

1013.916.8'14.30777

TEMPSALINITYSIGMATOXYGENAOUSAT
°Cpptml/1ug-at/1%

PHOSPHATENITRATENITRITEAMMONIASILICA

ug-atoms/liter

014.0732.368

513.93*32.302

1012.7332.815

2012.28**32.963

24.169.31-321163.461.2.29.13

24.149.22-311161.171.0.00*.23

24.787.22-122123.665.3.201.89

24.986.39-431081.0112.5.572.311

*indicatesquestionabledata*Pairedthermometerread14.08
**Pairedthermometerread12.35

Nitriteappearsanomalouslylow
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ML66220213APR19789.536°41.2*121°57.9*

TRANSPWAVESWIND

radirhtpdirspeed

13332322

BAROMAIRTEMP°CWEATHCLOUDSVISIB

mbdrywettypamt

1013.214.212.32777

TEMPSALINITYSIGMA'TOXYGENAOUSAT

°Cpptml/1ug-at/1%
PHOSPHATENITRATENITRITEAMMONIASILICA

ug-atoms/liter
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CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6711544MAY19789.336°55.2'121°52.8'

TRANSPWAVESWINDBAROMAIRTEMP°CWEATHCLOUDSVISIB
mdirhtpdirspeedmbdry*wettypamt

42522001010.812.311.544766

gDEPTHTEMPSALINITYSIGMATOXYGENAOUSATPHOSPHATENITRATENITRITEAMMONIASILICA
ra°Cpptral/1ug-at/1%ug-atoras/liter

6

7

20

013.5332.87924.679.30-66113.341.7.31

512.8732.92624.848.71-23104.474.0.13
010.3333.46825.725.9517971.3917.4.42



f-

O

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6722054MAY197810.736°55.81122°.7*

TRANSPWAVESWINDBAROMAIRTEMP°CWEATHCLOUDSVISIB
mdirhtpdirspeedmbdrywettypamt

2523001012.513.311.6

SPTHTEMPSALINITYSIGMATOXYGENAOUSAT

m°Cpptml/1ug-at/1%

013.4532.83224.657.17-125124

513.1732.92324.777.23-128125

1010.6233.32225.564.5114374

2010.2733.42325.703.9919365

PHOSPHATENITRATENITRITEAMMONIASILICA

ug-atoms/liter

.27.6

.17.0

1.0111.4

1.9815.2

.26

.08

.46

.65

3

1

16

18



CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6722044MAY197811.836°50.9'122°1.6'

TRANSPWAVESWINDBAROM

mdirhtpdirspeedmb

611531101012.5

AIRTEMP°CWEATHCLOUDSVISIB
drywettypamt

11.911.02776

m

>THTEMPSALINITYSIGMATOXYGENAOUSATPHOSPHATENITRATENITRITEAMMONIASILIG
l°Cpptml/1ug-at/1%ug-atoms/liter

010.9833.33325.505.911497.745.4.188
510.8833.34625.535.792595.748.3.422.012

1010.3133*47625.734.86115791.0711.4.24.716
209.1833.65826.06.1.7223.5.13.324
308.9133*75126.183.32269521.8227.1.143.425
508.7933.83126.262.97301471.8222.4.20.028



ro

CRUISESTATIONDATEHOURNLATllUDEWLONGITUDE

ML6722034MAY197813.136°46.7'122°1.3f

TRANSPWAVESWINDBAROMAIRTEMP°CWEATHCLOUDSVISIB
radirhtpdirspeedmbdrywettypamt

2963321012.514.611.7

DEPTHTEMPSALINITYSIGMATOXYGENAOUSATPHOSPHATENITRATENICCRITEAMMONIASILICi

m°Cpptml/1ug-at/1%ug-atoms/liter

'o10.8133.42725.614.86109801.0712.5.36.717

510.7833.42725.615.2872871.1015.9.21.827

1010.7333.42925.625.3071871.0821.4.20.020

209.5633.55325.873.93203631.5020.8.16.621

309.3633.63026.013.8621562

508.7933.82426.252.3535737

778.5633.90826.352.73326432.0924.1.30.630

1038.3233.94126.422.5934140'2.0027.1.07.430

1438.0534.03326.522.45357382.1426.3.14.536

1937.9334.06126.572.19382342.3531.8.11.139

2417.5734.08526.641.67433262.4440.0*.09.943

2897.2934.13526.721.49465222.5729.6.25.748

3856.4734J5026.841.11498172.7332.2.04.358

4795.5834.24927.02.6255592.9938.7.08.069

5725.1534.27927.11.5356982.8043.4*.09.564

7674.4434.36927.26.4758572.9530.7.10.071

*indicatesquestionabledataNitrateappearsanomalouslyhigh



CO

*indicatesquestionabledataNitrateappearsanomalouslyhigh

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6722014MAY197815.836°37.61121°53.7'

TRANSPWAVESWINDBAROM

mdirhtpdirspeedmb

33532721012.5

AIRTEMP°CWEATHCLOUDSVISIB

drywettypamt

12.710.56

DEPTHTEMPSALINITYSIGMATOXYGENAOUSAT

m°Cpptml/1ug-at/1%
PHOSPHATENITRATENITRITEAMMONIASILICA

ug-atoms/liter

0

5

10

20

30

11.40

9.62

9.19

8.93

8.82

33.267

33.544

33.684

33.811

33.841

25.38

25.90

26.08

26.22

26.26

5.88

3.62

3.09

2.89

2.66

12

234

286

307

329

98

58

49

46

42

.7913.1

1.6018.5

1.9121.0

1.9226.0

2.4632.2

.273.3

.372.6

.30.8

.19.6

.25.6

10

21

26

29

29

"X



•p*

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6811545JUN197817.436°55.2'121°52.8f

TRANSPWAVESWINDBAROMAIRTEMP°CWEATHCLOUDSVISIB
radirhtpdirspeedmbdrywettypamt

26115

DEPTHTE?IPSALINITYSIGMAT

m°Cppt

014.3833.73525.15

512.4433.73525.54

1011.6033.74425.71
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8.56-232144.404.6.00.46
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ML6822045JUN197815.436°50.9f122°1.6'

TRANSPWAVESWINDBAROMAIRTEMP°CWEATHCLOUDSVISIB
mdirhtpdirspeedmbdrywettypamt

832323131012.513.612.41726
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m°Cpptml/1ug-at/1%
PHOSPHATENITRATENITRITEAMMONIASILICA
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11.9833.71725.626.65-66112
10.86*33.70225.816.38-28105
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TRANSPWAVESWINDBARCM
mdirhtpdirspeedymb
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AIRTEMP°CWEATHCLOUDSVISIB
drywettypamt
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511.7233.64125.617.45-134125.432.7

1010.3233.55125.795.1589841.3318.5

209.7833.56325.894.5914574.1.6311.2

309.5333.61725.973.74224601.7918.7

509.2833.75126.123.74227601.9821.7

.03.3

.00.2

.002.3

.005.0

.002.5

.011.8

1

3

10

14

18

22



C
R

U
IS

E
ST

A
T

IO
N

D
A

TE
H

O
U

R
N

L
A

T
IT

U
D

E
W

L
O

N
G

IT
U

D
E

M
L

68
22

01
5

JU
N

1
9

7
8

1
0

.5
3

6°
3

7
.6

'
1

2
1

°
5

3
.7

1

TR
A

N
SP

W
A

V
ES

W
IN

D
BA

RO
M

A
IR

TE
'C

P
°C

W
EA

TH
C

LO
U

D
S

V
IS

IB
m

d
ir

h
t

p
d

ir
sp

ee
d

m
b

d
ry

-w
et

ty
p

am
t

8
3

2
1

X
3

0
1

1
0

1
4

.2
1

2
.5

1
1

.9
2

7
8

3

D
E

P
T

H
T

E
M

P
S

A
L

IN
IT

Y
S

IG
M

A
T

O
X

Y
G

E
N

A
O

U
S

A
T

r
a

°C
p

p
t

m
l/

1
u

g
-a

t/
1

%

0
1

2
.6

1
3

3
.6

2
4

2
5

.4
3

7
.7

5
-
1

7
0

1
3

3

5
1

2
.5

9
3

3
.6

7
4

2
5

.4
7

7
.7

6
-
1

7
1

1
3

3

1
0

1
1

.2
8

3
3

.6
8

2
2

5
.7

2
7

.1
3

-
1

0
0

1
1

9

2
0

1
0

.2
9

3
3

.7
0

6
2

5
.9

1
5

.9
9

1
3

9
8

3
0

1
0

.1
3

3
3

.7
8

9
2

6
.0

0
5

.3
4

7
3

8
7

P
H

O
S

P
H

A
T

E
N

IT
R

A
T

E
N

IT
R

IT
E

A
M

M
O

N
IA

S
IL

IC
A

u
g

-a
to

ra
s
/l

it
e
r

.4
5

.6

.2
9

.2

.5
7

4
.1

1
.3

2
1

2
.0

1
.4

9
1

4
.4

0
4

.4

0
4

.3

1
7

.6

2
4

1
.4

2
3

1
.5

3 3 3

1
1

1
4



en

O

CRUISESTATIONDATEHOURNLATITUDEWLONGITUDE

ML6811215JUN197810.036°37.7'121°51.1'

TRANSPWAVESWIND
mdirhtpdirspeed

8320231

BAROM

mb

1014.2

AIRTEJIP°CWEATHCLOUDSVISIB

drywettypamt

13.112.28

DEPTHTEMPSALINITYSIGMATOXYGENAOUSATPHOSPHATENITRATENITRITEAMMONIASILICA
ocpptral/!Ug-at/l%ug-atoms/liter m

013.6033.612

513.2833.637

1012.5133.660

25.227.38-148129.284.8.03.72

25.308.31-228144.175.6.07.21

25.477.18-119123.243.6.06.41
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