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CALCOFI HYDROGRAPHIC DATA REPORT

MONTEREY BAY

JANUARY TO DECEMBER l976

INTRODUCTION

The data contained ln this report were obtained as a continuance

of the nearly bi-weekly hydrographic observations initiated by per-

sonnel at Hopkfns Marfne Station over two decades ago, These obser-

vations have been supported through the years by The State of Cali-

fornia Marine Research Conmfttee, California Cooperative Oceanic

Fisheries Investfgatlons. Since July l974 the hydrographic sampling

program has been carried out by investigators at Moss Landing Marine

Laboratories fn conjunction with an interdisciplinary study ot the

Grant v I a the University of Ca I i forn f a Sea Grant Co I I ege Project

Number R/F-I5.

Five of the original CalCOFI stations �20I, 2202, 2203, 2204,

and 2205! have been retained in our samplfng routine, and additional

inner-bay stations have been added  II25 and 1154>. Sampling was

conducted bi-weekly from January through June and was on a monthly

basis for the remainder of the year. All observations were made

aboard R/V Oconostota.

ln December an additionai deep station was sampled durtng an

International Decade of Ocean Exploration  IDOE! cruise. These

data are included at the end of the regular CaICOFi cruise data.



STATION LOCATIONS
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Figure I. CaICOFl hydrographic station positions. 22 pref.ixes
designate stations originated by Hopkins Marine Station.



EXPLANATION OF TABLES

Moss Landing Marine Laboratories consecutive hydro-
graphic cruise number.

CRUISE

STATION Permanent hydrographic station numbers. Iixx
designates Moss Landing Marine Laboratories numbers,
22xx CaICOFI numbers as originated by Hopkins Marine
Station.

Local date of sampling.DATE

Local sampling time <Pacific Standard Time!. Time
of messenger release is given for one-cast stations,
median tfme on station is given for mufti-cast
stations. For two-cast stations ihe time on-staTion
was genera!ly under one hour.

N LATITUDE

W LONG ITUDE

Secchi disk depth, meters  not observed at night!.TRANSP

WAVES

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

Height of dominant waves according to WMO Code I555.

Period of dominant waves according to WMO Code BI55.

WIND

dir Direction from which the wind was blowing, in tens
of degrees, according to WMO Code 0877.

Wind speed in knots.

Pressure in mlilibars

speed

AiR TEMP C Air temperatures were obtained about 2 m above
surface
Dry-bulb air temperature in degrees centigrade.dty

Wet-bulb air temperature In degrees centigrade.

Present weather according to WMO Code 4677.

wet

WEATH

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



CLOUDS

typ

amt

VISIB

DEPTH

TEMP

OXYGEN

SAT

PHOSPHATE

Nl TRATE

NITRITE

AINON I A

S I L I CA

SAL I N I TY

SIGMA T

Cloud type according to WMO Code 0500.

Cloud amount in eights according io WMO Code 2700.

Sea level visibility according to WMO Code 4300.

Accepted depth in meters from which the sample was
obtained, determined f rom w I re I ength, w i re ang I e
and thermometric depth calculation.

In situ water temperature in degrees centigrade.

Salinity In grams/kilogram   /oo or ppt!.

Poteniiai density anomaly, computed from the equa-
tions In Knudsen's Hydrographical Tables �90I!.

Dissolved oxygen concentration in ml STP!/liter.

Apparent oxygen utlIIzation in ug-atoms 0 -0/Ii ier:
2

the difference between the observed oxygen concen-
tration and the oxygen solubl I lty computed from the
in situ temperature and salinity using the equations
of Truesda I e, et a I.   I955!.

Per cent of oxygen saturation computed from the in
situ temperature and salinity using the equations
of Truesdale, et al. �955!.

Concentration of reactive phosphate in yg-atoms
P04-P/liter.

Concentration of dissolved nitrate in ug-atoms
NO3-N/liter.

Concentration of dissolved nitrite in ug-atoms
NO2-N/ I I ier.

Concentration of dissolved arenonia in ug-atoms
NH3-N/liter.

Concentration of reactive si I ica in pg-atoms
SI02-Si/Ilier.

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



METHODS

Station Position. Station positions were determined using radar

ranges with an accuracy of about +0.2 n mi le near shore and +0.5

n ml le at station 2203.

were used to obtain discrete water samples at the standard sampl ing

depths: 0, 5, IO, 20, 30, 50, 75, IOO, l50, 200 ' 250, 300, 500,

600, and 800 m. Accepted sampling depths were determined from wIre

angie for depths less than i00 m and from a combination of wire angie

and thermometric depth calculations for depths greater than 100 m.

reversing thermometers. The average temperature ls recorded when

the thermometers agreed to within 0.05 C.

Salfni+g, Salinity was determined using a Beckman RS-78 precision

induction salfnometer. Analyses were made in the laboratory and

salinity was computed from conductivity ratio using the equations

of Cox, et al.  f967!. Substandard seawater was used to calibrate

the sallnometer before and after each set of 24 or fewer samples.

Copenhagen water was used each month to standardize the substandat d

water.

Dfssolved Ox~en. Water samples were treated aboard ship to fix

the oxygen in the basic form. The samples were acidified and



tttrated ln the laboratory within l2 hours of the sampl lng time

using Carpenter's  l965! modification of the Winkler method. The

total sample is ti irated with approximately 0.02 N sodium thiosul-

fate to the starch endpoint. Precision of the analyses is about

+0.06 ml/liter � SD!.

Nutrient lans. At each station a 500 ml sample was filtered and

quick frozen aboard ship and refrigerated at -IO C until analyzed
0

ashore within two weeks of col lection. Groups of 43 samples were

quick thawed in the laboratory just prior to the analyses for phos-

phate, nitrate, nitrite, anmonia, and sl I ica. Standards and reagent

blanks were prepared fresh dal ly and were determined with each set

of samples. The standard and blanks were read before and after

each set of samples. A linear drift correction was used to correct

for electronic and chemical drift over the 20-minute reading time.

Dissolved reactive phosphate was determined by the methods of

Murphy and Riley  l962> described In Strickland and Parsons  l972!

using ascorbic acid to reduce the phospho-molybdate complex. The

sample absorbance at 880 nm was determined with a IO cm cell. Pre-

cision of the analyses is about +0.03 pg-at/I � SD!. Nitrate was

determined by the cadmium-reduction method of Wood et al. �967!

followed by the nitrite color development. The sample absorbance

was determined with a I cm cell. Precision of the analyses is about

+0.5 ug-at/liter � SD!. Nitrite was determined by the method of

Bendschnelder and Robinson �952> described by Strlckland and Par-

sons  l972!, The absorbance of the diazo color was determined with

a IO cm cell on the PC-IOOO at 545 nm. The precision of the method



is about +0.03 ug-at/liter � SD!. Ammonia was determined by t' he

I ndop heno I method of So I orzano �969! w i th the co I or a bsorbance

determined with a IO cm cel I on the PC-l000 at 650 nm. Precision

of the method is about +0.1 wg-at/I iter � SD!. Reactive silica

was determined by the method of Mullin and Riley  l955! as modified

by Strickland and Parsons �972!. The silicomolybdate complex was

reduced by a metol-sulfite, oxalic acid solution, and t' he coior

absorbance at 810 nm was determined with a I cm cell on the PC-

1000. Precision of the method is about +I pg-at/liter  SO!.
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