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I NTRODUCT I ON

The data in this report was collected during cruises 6901* and 6902 of
the Cal ifornia Cooperative Fisheries lnvestigations (calCoFl) program aboard

the RV David Starr Jordan, the RV l''lil ler Freeman, both of the Bureau of
Cormercial Fisheries (now National l'tarine Fisheries Service), and the RV

Alexander Agassiz, of the Scripps lnstitution of 0ceanography. The RV

Professor Deryugin, of the U.S.S'R., particiPated in cruise 5902, but data

collected aboard this ship has not been received for inclusion in this rePort.

The report preceeding this one in the series was Sl0 Ref. 7l-3, which included

all data for 1968.

This data was collected in part and processed comPletely by personnel of

the Data Col lection and Processing GrouP (DCPG, MLR), Scripps lnstitution of

0ceanog raphy .

STANDARD PROC E DU RES

Hydrograph ic Cast Da ta
Most of the hydrographic casts consisted of l8 bottles. At most stations

the maximum sampl ing depth was 600 meters, bottom dePth permitting. Temperature'

oxygen, and nutrients were determined for all depths on each station, but samples

from only five selected depths were used to determine salinity for comparison

wi th the STD.

0n STD lowerings where hydrographic casts were not made' a single Nansen

bottle was lowered to a depth of approximately IO meters. TemPerature, salinity,
oxygen, and nutrients were determined for most of these samples. 0n the RV

David Starr Jordan water samples at some stations were collected with a Niskin

rosette lowered on the STD cable.

ln general, pai red Protected reversing thermometers were used to determine

temperatures which were recorded in hundredths of a Celsius degree. TemPeratures

determined using unprotected (pressure) thermometers or surface trbucket" thermo-

meters were recorded to tenths of a degree, Sample bottles used below 100 meters

were equipped with unprotected thermometers.

*-Ih-affrst-twol'rg '' ts represent the year and the second two digits the month of
the cruise. The CalCOFl station designations have been in use for over twenty
years. The first part specifies a line normal to the general trend of the coast
line (CalCOFl line). The second part specifies a station position relative to
the coast on the CalCOFl I ine.
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Sal inities were determlned with three types of salinometers:
l. Austral ian Autolab inductive
2, I'lashington bridge conductive, and

3. Hytech (nov Plessey Environmental Systems) inductive.
The Autolab was used to analyze the samples returned from the RV l{iller Freeman.

The Washington bridge was used to analyze samples frorn the 3660 meter cast
lowered on station 90.65 during 5902-Alexander Agassiz. Four different Hytech

instruments were used for alI other samples. With the exception of the samples

from the RV Miller Freeman, all samples were analyzed at sea.

The salinity values were recorded and are reported to three decimal places,
provlded accepted standards were met. lf only one determination per sample was

obtained, or there was doubt concerning the accuracy of the analytical results,
the salinities are reported to two decimal places. All STD salinities are
tabu I ated to hundredths,

Dissolved oxygen was determined by the Winkler method as modified by

Carpenter (1965), using the equipmenr and procedure outl ined by Anderson (1971).

0n 5!02-Alexander Agassiz, problems with the microburet necessitated running most

Phosphate, silicate, nitrite, and nitrate were determined using a first
generation Technicon AutoAnalyzerR and methodologies developed at the National
tlarine Fisheries Service based on the methods of Strickland (1958).

The observed data could not be evaluated using standard DCPG techniques
(Klein, 1973) due to the sparsity of salinity data. Temperatures and salinities
were compared with the STD values while oxygen and nutrient values were plotted
aga inst depth.

11 Situ Salinity/Temperature/Depth Recorder (SlO) 0ata

A digital data logger was used for recording the

RV Alexander Agassiz and the RV David Starr Jordan.

RV Mi I ler Freeman during cruise 5902 was tabulated at
analog record i ngs.

The manufacturer of the Hytech Hodel 9006

Systems) claims an accuracy of I 0.05'c on all
repeatabiI ity of ! 0.01oc, and an accuracy of
with repeatabi I ity of l 0.01"/"".

data from the STD on the

The data taken aboard the

s tanda rd depths from the

STD (now Pl essey Environmental

temperature ranges with
! 0.03'/." on al I sal inity ranges
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Comparisons of the sample bottle observations with the STD data from the
corresponding depths resulted in the appl ication of the fol lowing corrections
to the tabulated STD data:

Cruise 6901:

RV Alexander Agassiz: No correction was appl ied to the temperature. A

correction of 0.03"/.. was appl ied to the salinity data for most lowerings.
Because the salinity circuits appeared to drift, they required occasional
adjustment and, consequently, larger corrections were appl ied to a few
Iowerings with the correction indicated by footnote.

RV David Starr Jordan:  No correction was applied to the temperature.  The

salinity sensor had apparently not been tested before it was used for this
cruise and the data required a correction varying linearly from -0.65./."
at the surface to -0,7\"/"" at 500 meters.

Cruise 6902:

RV Alexander Agass iz:
correct ion of 0.036'l."
meters).

RV David Starr Jordan: A temperature correction of -0.016'C and a salinity
range (o - 5oocorrection of -0.054ol.. were appl ied over the entire depth

mete rs ) .

RV Miiler Freeman: 0nly the l0-meter samples were available for comparison,
but these agreed so well with most of the corresponding STD data that no

corrections were applied to either temperature or salinity.

TABULATED DATA

The time reported is Greenwich Hean Time. For STD lowerings it is the
rrstart down" time and for bottle casts it is the time of messenger release.
l'Jhen more than one cast was lowered on a station, the messenger times for the
first and last casts are given. r'lultiple casts, excluding the surface cast,
are indicated by a footnote letter fol lowing the observed depth.

A temperature correction of -0.02!'C and a salinity
were applied over the entire depth range (O - 5OO
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Bottom depths, determined acoustically, have been corrected using Matthews ,_,/
(t939) taUtes and are reported in meters, The weather and dominant waves are

coded using the National oceanographic Data center (NoDC) method.

During cruise 5902 the RV Alexander Agassiz occupied some stations
previously occupied by the other two ships. These included special stations
on lines 90 and 120 for extensive 24-hour daylnight net tow studies and other
biological work. For this reason the times of the Nansen bottle cast and the

STD lowering may have differed by as much as l0 hours, lt wilI be noticed t
that when some stations were occupied by different ships the reported bottom 

i
depths were considerably different, the result of irregular bottom topography,

differences in position resulting from uncertainties in dead reckoning -

navigation, or the rounding of position data to the half minute.

Data for all cruises presented in this report was obtained by bottle casts

and by the STD, and appears in two forms:

l. Data from the sample bottle casts is tabulated with the observed levels of
depth on the left of a page, and standard depth values of temperature and

oxygen interpolated from these observations on the right.
2. For each STD lowering, temperature and salinity values are read only at

standard levels of depth and appear with computed values of DT and DD

(see page 7) on the right of the page. Corrections have been applied to
the temperature and salinity values as discussed previously in this rePort'

Nutrient data from samples col lected with a Niskin rosette is tabulated at

observed levels of depth to the left of the sTD data,

6



: , The same parameters have been tabulated in this report as in previous

reports. The decimal has been omitted fron the CalCoFl station number so

,' station 90,65 appears in the tabulated data as 90065. The column headings

are to be interpreted as follows:

Z Depth Mete rs
T Temperature
S Salinity "/""
02 D issol ved oxygen nl/L
P04 rrReactiverr inorganic phos pha te- phos pho rous pg at/L
Si03 r'Reactivef inorganic silicate-silicon p9 atlL
N02 r'Reactivel n i t r i te- n i t rogen p9 at/L
N03 rrReactiverr nitrate-nitrogen yg at/L
DT 6r Thermosteric anomaly cl/ton
SIGT ot = (ps,t,O -l) 103 where ps,t,O is the s/L

density the parcel would have if moved
i sotherma I I y to the sea surface.

DD Geopotential anomaly, referred to the dyn, meters
sea s u r face.

FOOTNOTES

Data which appears to be in error without obvious reason is reported, but

flagged uncertain with a U. Such data was not used in the determination of
data at standard depths, Footnotes are used to indicate data which has required

special process ing,
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F IGURES

Cru i se 6901

l. CalCOFl Crulse 6901, station positlons
2. Horizontal distribution of dynamic height anomaly (0 over 500 d_bar)
3. Horizontal distribution of dynamic height anornaly (2OO over 500 d_bar)
4. Horizontal distribution of temperature at lO meters
5, Horizontal disbritution of salinity at lO meters
6. Horizontal distribution of thermosteric anonaly at lO meters
7. Horizontal distrlbution of temperature at 2OO meters
8. Horlzontal distribution of salinity at 2OO meters
9. Horizontal distribution of thermosteric anomaly at 2OO meters.
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PERSONNEL

Cruise 6901

SH:P'S CAPTAINS

Davis, Laurence
Fo rster, Charles

assiz

PERSONNEL PART:C:PAT:NG :N

RV Alexander Agassiz:

‖ead, Richard V.
(in charge)
3allard, Edward N.
Counts, Robert C.
Kaye, Hugh R.
Kimura, Makoto
‖auck, William W.

THE COLLECT10N OF DATA

l.lu I i tauaope I e, Tapuni 5.

RV David Starr Jordan:

Metoyer, Jack D,
(in cha rge )

Brown, Jack
Kramer, S,
Kruse, Michael
Conway, Carol B.
Robertson, Scott B,
Lambert, D.
Lasker, Reuben, Dr.
Rosendahl , Donal d V.
Sm ith, Paul E., Dr.
Uyl I ie, John G.

*Bureau of Comrnerc i a I Fisheries
now National t'larine Fisheries Service

Southwest Fisheries Cente r

Principal Marine Technician, Sl0

tlarine Technician, Sl0
F i shery Biologist, BCF*
E lect ron ics Technician, Sl0
F ishery Biologist, BCF

Sen ior Harine Technician, Sl0
B iol o9 ical Technician, BCF

Biological Techn i ci an, BCF

E lect ron ics Technician, BCF

Biological Aid, BCF

F ishery Biolog ist, 8CF
Engineering Aid, sl0
Har ine Techn i c ian, Sl0
E I ect ron ics Technician, Sl0
Phys iolog i st, BCF

Sen ior Electronics Technician, Sl0
F i shery Biologist, Research, BCF

Laboratory Techn i c ian, Sl0

E., RV
W., RV

V

Alexander A
Dav id Starr
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