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I NTRODUCT ION

The data in this report -vra s collected during cruises 6904*' 6905 and
6906 of the Cal ifornia cooperative 0ceanic Fisheiies lnvestigations (catcort)
oroqram aboard the RV David Starr Jordan, of the Bureau of Conmercial Fish-
eri!s (now National nai-iiiiT'iffi5#vice), and the RV Alexander Asassiz,
of the Scripps lnstitution of oceanography. The report preceeding this one
in the series was sl0 Ref. 75-14, which included data for January and February
r 959.

This data 1,as- col lected in part and processed comPletely by personnel
the Data coileciion and Processing Group (ocpe, rLR), scripps lnstitution
0ceanography.

STANDARD PROCEDURES

Hydrographic Cast Data

The hydrographic casts consisted of 12 to 18 bottles. At most stations
the maximum sampling dePth was 600 meters, bottorn dePth permitting' Temper-
ature, oxygen, and nutrients were determined for all depths on each station'
but samplei from only five selected depths were used to determine salinity
for comparison with the STD.

0n STD lowerings where hydrographic casts were not made' a Nansen bottle
was usually placed on the wire a iew meters above the STD and another bottle
was lowered to a depth of apProximately l0 meters. TemPerature' salinity,
and nutrients were determin.i fo. n'ost.of the l0 meter samPles' 0n the RV

David Starr Jordan water samples at some stations were collected with a Niskin
ro;tte Toffia on the STD cable. Therrnometers were used on the deePest
Niskin sampler to record the temperature.

ln general, paired Protected reversing therrDmeters were used to determine
temperatires whicir *ere recorded to hundredths of a Celsius degree. Temperatures

determined using unprotected (pressure) thermometers or surface "bucket" therrnom-

eters were re co rdE!-6-lEiTs of a degree. Sample bottles used below 100 meters

were equipped with unProtected thermometers.

The salinities for the three cruises included in this report were all
determined using Bissett Berman (now Plessey Environmental Systems) odel 6220

inductive salinometers. Difficulty was exPerienced at times with each salinom-
eter resulting in some values being omitted from the tabulations'
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_ The salinity values were recorded and are reported to three decinalplaces, provided accepted standards were met. lf only one determination
per-sample was obtained, or there was doubt concerning the accuracy of theanalytical results, the salinities are reported to two decimal places. Al I
STD sal inities are tabulated to hundredths,

- Dissolved oxygen was determined by the fJinkler
Carpenter (1955), using the eguipment ind procedure(t97t).

Phosphate, silicate, nitriteo and nitrate were determined using a firstgenerat ion Technicon AutoAnaryzerK and methods deveroped at the BurJau ofCommercial Fisheries based on the methodologies of Strict tana (tg6g).

The observed data could not be evaluated using standard DCpG techniques(flein, 1973) due to the sparsity of salinity data. 0xygen and nutrientvalues were plotted against depth.

The Bissett Berman Mode1 9oo6 STD was used On both ships for lowerings
on a1l three cruises.  BOth ships also used the digital data logger (DDL)
Mode1 81i4 for data recording

The STD and data logger appeared
in this report. Compariion of sample
from corresponding depths resulted inlated STD data:

°C           Salinity °
/。 。

0-500m

0 01
-0.o41

-0 02

-0.028

method as modified by
out I ined by Anderson

to work well on all cruises included
bottle observations with the STD data
the fol lowing corrections to the tabu-

C ru i se 5904
RV A I exander Aoass iz
RV David Starr Jordan

L ru r se b905
RV Oavid Starr Jordan

L ru I se b90b
RV David Starr Jordan

Temperature
O-500m

-0.02
-0.O13

-0.0]

none

TABuLATED DATA

The t ime
"start down" t
When more t han

reported is Greenwich Mean
ime and for bottle casts i
one cast was lowered on a

Time. For STD lowerings it is the
t is the time of messenger release.
stat ion, the messenger t imes for

rature,/De Reco rde r
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02
P04
Si03
N02
N03
DT

S:GT

lleters

ml/L
u9 atlL
u9 atlL
ug atlL
u9 atlL
cl /ton
s/L

Bottom depths, determined acoustically, have been corrected using l'latthews
(t939) t"lt.s and are reported in meters. The weather and dominant waves are

""a.a 
rsing the National 0ceanographic Data Center (NoDC) method.

Data for all cruises Presented in this rePort was obtained by bottle
casts and by the STD, and appear in tt"ro forms:

l. Data from the sample bottle casts is tabulated with the observed levels
of depth on the left of a page, ana 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 on the right of the Page. Corrections have been applied to the
temperature and sal inity values as discussed previously in this rePort'
Nutrient data from samples collected with a Niskin rosette _is tabulated
at observed levels of depth to the left of the STD data.

The same parameters have been tabulated in this rePort as in previous
reports. The decinnl has been omitted from the CalCoFl station number so
station 90.65 appears in the tabulated data as 90065. The column headings
are to be interpreted as fol lows:

Depth
Temperature
Sal inity
Dissolved oxygen
ItReactiverr inorganic phosphate-phosphorous
'rReactiverr inorganic si I icate-si licon
rrReactiverr n i tri te-ni trogen
"React i verr n i trate-n i trogen
61 Thermostericaanomaly

ot = (or,a,o-l)lo where gr,t,oi. th"

density the parcel would have if moved

isothermally to the sea surface.
DD Geopotential anomaly, referred to the dyn' meters

sea surface.

FOOTNOTES

Data which appears to be in error without obvious reason -is reported'
but flagged unceitlin iith a U. Such data was not used in the determination
of valuei at standard depths' Footnotes are used to indicate data which
has requ i red special processing.
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F IGURES

Crui se 6905

I. CalCOFI Cruise 6905, station positions

2. Horizontal Distribution of dynamic height anomaly (0 over 500 d-bar)
3. Horizontal distribution of dynamic heiqht anomaly (200 over 500 d-bar)
4. Horizontal distribution of temperature at l0 meters

5. Horizontal distribution of sa1 inity at l0 rneters

6. Horizontal distribution of thermosteric anomaly at l0 meters

7. Horizontal distribution of temperature at 200 meters

8. Horizontal distribution of salinity at 200 meters

9. Horizontal distribution of thermosteric anomaly at 200 meters
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PERSONNEL

Cruise 6905 (North)

SHIP'S CAPTAIN

Forster, Charles W.  RV David Starr Jordan

PERSONNEL PARTICIPATING IN THE COLLECT10N OF DATA

RV David Starr 」ordan

Sm'ith, Paul E. , Dr.
(in charqe)

Bal lard, Edward N.
llrown, Jack
Burqess, Dorothy L.
Counts, Robert C.
Hemingway, ceorqe T.
Kal in, Mary J.
Renger, Edward H.
Rosendahl , Donald V.
Schmitt, James A.
Thomas, James E.

Fishery Biologist, BCF*

l'larine Techni ci an, sI0
El ectronics Technician, BCF*
Enqineering Aid, ST0R**
Fishery Biologist, BCF*
llarine Technician, SI0
Biol ogical Aid, BCF*
Laboratory Technic'ian, 5T0R**
Electronics Technician, 5I0
Electronics Technician, sI0
t'larine Technician, SI0

ヤ

Bureau of Cormerci al Fisheries
now National I'larine Fisheries Service

Southwest Fishenies Center
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** Scripps Tuna oceanographv Research
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26.663   13● .●
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2● .,03   115。 9

DD

O
.03●
.064
.091
.1]●
.191
.2,9
.233
.326
.40●
.●●●
.503
.,01
.329

１
２
３
５
７
“
・２
・５
”
わ
蜀
¨
¨

:4.● 1   ,3_23
1● .80   3].23
1● .33   ,3.24
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50   10.34   33.● ●
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RV DAV:O S▼ ARR JORCAN
「

ALCOF: CRUiSE 6905 TCN HE▼ ER DATA

一０

い

Z     T       S        02   P04   S 103   110 2  N03    0T
60.050  05′ 25′ 69  0100GI17  37 57.5N  122 5コ .Oll               10   9.69   33.76           1.40   13.   .34  10。 9  196.2

BIT● 0“      47"  HIND 320 06К 了 

“

EATIIER 2
00H:Nハ Nτ  "AVEs  ●9

60.055  o5′ 25′ 69  1013GMT  37 47.ON  123 15.Ol1               10  11.36   33.22            .77   13.   。23   6.7  263.7
0● T'OH    1 2711  ●INO J00 00KT HEATHER 2
oOMINaNT "AvES  49

60.065  05′ 25′69  1700GH1  37 27.ON  123 50.5H               10  12.16   32.74            .36    3.   .00    .0  ,13.2
00TTOH   3● 35H  II IN●  130 05К T HCハ THER I
0004:NAN' "AVES  310 03

63.050  05′ 24′ 69  1230GH7  37 23.5N  122 20.0“                10  10.5●    33● 77           1.:0   14.   。20  12.0  209.2
00TT OH     24"  IIil10 110 02κ T WE^THER 2
00M:NANτ  H^VCS  200 01 05

63.052  05′ 24′ 69  11つ OCllT  37 19.oN  122 36.O ll               l●   11.73                    .6●     7.   .11   5.5
oOTTO"     84“   llINO l10 02К τ HE^THER l
OC“ :NANτ  

“

AvES      00

63.o55  o5′ 24′69  0925GHT  37 13.ON  122 5C.Ol1               10  10.9,   33.31            .7●    ll.   .07   1.3  250。 7

3●T70"    2,7“   ":N0     00KT "EA7HER 2
00":NANT II^VEs      oo

63・ 060  05′ 24′ 69  o71lGHT  37 05。 ON  123 07.0"               10  12.75   32.97            .20    5.   .00    。1  307.0
0o77o″    259511  ":N●  310 04К 7 "EATHER 2
00HINANT "AVES  310 01 06

63.06う   05′ 2● ′69  0431CM7  36 54.ON  123 31.0■                10  12.52   33.23            .54    6。    .00   2.4  203.6
Bc77oH   3'40H  ":No 250 00κ T llE^111ER 2
0GH:NANT 

“̂ VES  300 01 C6
63.070  05′ 24′ 69  0156GH▼   36 42.OI1  123 55.0ぃ                1●   12.60   33.111           .41    5。    .00   1.5  293.0

00TTOl1   39 1 811  ul"D 240 00К 7 ●EATHER 2
0CM INANT "AVCS  300 01 06

63.090  05′ 26′ 69  1 240Gll'  30 03.ON  125 20.OI1               10  1● .`,   32.82            .20    2.   .00    .0  350.0
0GT† 0"   4498P  HlND 230 o7К 7 "EATHER 4
00111NANT IIAVCS  ●9

67.04o  o5′ 23′ 69  0910G“■  36 53.ON  121 56.Ol1               10   9。98   33.700          1.72   23.   。35  21.3  198.7
00T'011     39"  |IIND 000 01К ▼ ●LATHCR 2
00HINハNT "AVES

67.055  05′ 23′ 69  1330C"T  36 39● ON  122 26.0"               10  11.72   33.572           .51    1.   .28   6.0  244.0
80770"   2129"  

“

:■ 0 320 0'κ T HE■ 7HER 2
DOHINAN' "AVES  300 04 05

67.060  05′ 23′69  1617GHT  36 20.ON  122 47.011               ュ0  12.● 6   33.211          .56    4.   .10   2.9  203.9
BCT70m   2992●   ll:“ 0 330 04КT HC^▼ HER 2
0●Hl"AIIT "AVES  330 03 C7
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RV OAV:D STARR 」ORCAN CALCOFi CRU:SE 6905 TEN IIETER DATA

Z     V       S        02   P04   S103   N02  1103    ●T
67.065  0う′23′ 69  104'G“■  36 18.ON  123 09.c"               10  13.02   32.971           .38    4.   .00    .2  312.0

0077011   3296H  ぃIND 30C 06К T IIEA7■ ER 2
00“ :"ハNT IIAVES  330 04 07

67.0,0  05′ 23′ 69  2125C“ ■  36 00。 ON  123 25.51               10  13.31   32.901           .31    4.   .00    .0  322.6
00770"   3540"  ":N0 290 olК 7 いEATHER 4
00H INAN7 い,vES  49  01 C5

67.090  o5′ 26′69  1810CllT  35 20.ON  124 55.OH               10  14.04   32.04            .31    2.   .00    .0  341.2
00■ TOH   4490"  ll:No 220 04KT IICAT卜 ER 2
0CllINANV "AVES  49

70.051  05′ 23′ 69  0401GI17  36 11.5N  121 44.O II、               10  10。 75   33● 317          1.40   22.   .26  19.4  209.2
807,o■     371″   

“

:N0 270 10KT HEATHER 2
00111NAN了  "AVES  270 01 C3

70.o65  05′ 22′69  0247GI17  35 43.CN  122 45.0い                10  12.54   33.27●            .● 9    3.   .09   2.8  200。 4
00770"   157211  1lNC '4C 18K了  |IEATHER 2
DoHINANT IIAVES  310 06 C6

73.0,0  05′ 16′ 69  0800GH■   35 37.CN  121 1フ .011               10  10.42   33.042          1.20   21.   .14  16。 7  201.9
00T,Ol1     97“   ll:NO a00 12K▼  "EA,HER 2
00“ ININT H^vEs  290 04 C“

73.053  o5′ 16′69  0,48GH'  35 31.5N  121 20.5日                10  11.40   33.612          1.13   15。    .21  12.1  236.8
00TTO"    7“ l"  ‖:ND 31C 20К

' 
いEA,||[R 4

0C“ INANT HAVES  310 04 C4

73.060  0,/16′ 69  1 32 5CMT  35 17.5N  121 50.011               10  12.94   33.195           .41    2.   .08   1.1  294.0
BCT'OH   24 10"  ":ヽ 0 31C 18KT HEATHER 2
0011 illハ N了  HAVES  300 C6 C7

73.070  05′ 16′ 69  1840CM1  34 5e.CN  122 40.0"               10  13.16   33.214           。33    1.   .04    .3  290。 9
8CTTOll   1110"  |IIND 330 14К T ltEATHER 2
0CM INANT いハvES  340 0う  04

73.000  05′ 16′ 69  2331GH'  34 38.ON  123 22.OH               10           33.225           .28    1.   .00    .2
3077● l1   4498●   HIN0 35C 14KT "[ATHER 2
0011:Nハ NT HAVES  35C 05 05

73.090  05′ 17′ 69  0400GHT  34 10.5N  124 04.0■                10  14.23   32.961           .33    2.   .00    .0  336.1
BCTTO14   30 75"  "IND 350 05κ 7 ■EATHER l
00“ !NAN了 "AVES  330 03 C5

77.040  o5′ 16′69  0 3050HT  35 00.5N  120 43.5“                10  10。 91   33.050          1.13   16.   .09  11.3  200。 ●
8o77011     32H  "IND 310 12κ T IIEATHER :
00● :NANT IIAVES  290 04 04

77.051  05′ 16′ 69  00456“ T  35 02.ON  120 57.OI1               10  10.05   33.760           .9o   12.   .56   ,.8  214.5
8C'7011    27,"  ":N0 300 19К T ttEATHER 2
00H:NANT HAVES  310 00 05
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RV CAViC S了 ハRR 」ORCAN CALCOFI CRuisE 6905 了EN METER DATA

77.055  05′ 15′ 69
00 T Toll

DOMINANT

′7.060  05′ 15′ 69
BO'TOM
DC"INANT

,7.065  05′ 15′ 69
80TT O■
Do“ :NAN V

77.070  05′ 15′ 69
00T,011
DO″ :NINT

77.080  05′ lう′69
00TTOH
DOH:IIAN V

77.090  05′ 15′69
80TToM
Do“ :NANT

80.051  05′ 14′69
80TT O"
00“ :NAN T

80.065  05′ 14′ 69
80T了 0"
00MINANT

03.055  05′ 13′ 69
00T7011
00HINANT

8〕 .060  05/13′ 69
8077o"
00HINANV

83.070  05′ 13/69
80▼ T Oll

OoH INANT

83.000  05′ 12′ 69
00TTO"
00“ :NAN▼

83.0'0  05ノ 12769
B c r T oll

00“ INANT

121 13.0"
HE^THER l

121 34.OW

"EA,HER 2

121 '5.OH
llEATHER 2

122 16。 Oll

wEA† HER 2

122 57.0"
■EA,HCR 2

123 39.0"
HEA▼HER 2

120 32.5H
llCATHER 0

121 30。 OH
IIEATい にR 2

120 24.5"
■EATHER 2

120 45.0日
HEATHER O

121 26.OH
HEATHER l

122 00.011

"Eハ
THER l

122 50.0"
llEATHER 2

Z      T
10  12.32

10  12.15

10  12.51

10  12.96

10  13.33

10  14.44

10  12.26

10  13.49

10  12.00

10  12.04

10  13.52

10  13.74

10  13.72

P04   S:03
.61     7.

。56    5。

.46    5。

.33    2.

.28    3.

.28    3.

.97   12.

。33    3.

.67    9.

.69    9.

.26    3.

.23    3.

_23    2.

N02  N03    0T
.00   5。 5  268.5

.11   4.9  262.4

.00   3.4  265.0

.00    .3  200.4

S

,3.■ 05

33.427

33.401

33.276

33.100

33.O15

33.772

33.125

33.670

33.626

33.143

33.040

33.050

2220614了   〕4 54.5N
584■   ":・ tO うlC 22К T

llAVES  310 07 05

191,CI1 1  34 44.ON
962"  IIIN0 320 14K了

HAVeS  320 06 C6

1640GHT  3●  34・ ON
39 10H  HINC 330 1● K了

"AVeS  310 04 04
1408GH▼   3●  24.ON

41:OH  HIND 32o 12К T

wAv Es  360 05 C7

0955GllT  34 04.011
●3081  "INo 360 19К T

IIAVES  350 06 08

oぅ 230117  33 43.ON
4498"  ttiNo 330 12K了
|IA VES  150 05 05

0123C"▼   3●  26oON
95"  |IIN0 300 12К T

Wハ VCS  300 02 04

1125GHT  33 59.ON
3● 4フ M  I1lN0 280 10К ▼

"AvES  290 02 04
0025C147  33 44.ON

1073■   ":N0 320 12К 7

■AVES  310 04 05

o550GHT  33 34.ON
lう 72M  H:No 31C 10κ T

HAVES  360 04 05

o lo3GH,  33 14.511
38 3211  111ND 300 07KT
IIAVE S  200 03 04

2 005GH7  32 54・ ON
4193●  "IN0 320 14К T

WAVeS  '4o o4 04

1 540GllT  32 34.5N
4212H  ":ND 340 12К 了

HAVES  320 04 C4

.0●    .0  336.3

.10  9.7  239.0

.00    .0  307.0

.00    .0  309.6

.13   6.2  257.,

.12   6.7  260。 4

.00    .1  308.8

. 00   .0  320.1

一Ｏ

Ｎ

.00    .0  318。 9
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RV OAViO STARR 」ORDAN CALCOFi CRUISE 6905 ▼EN IIETER OnTA

z r s 02 P04 sI03 N02' NO3 0Ta7.o' o5llLl69 0454Gt{T 33 54.0N tls 29.5r lo 13.66 3r.5{, .64 ,. .lo z.o 201.9Botrot 52i{ IiIND 180 cr(T IEITHER I
DOr( I NAttt tiA vEs

81.050 06111169 1545GnT 33 2c.otl tl9 39.rx l0 13.94 aa.6}5 .41 2. .OO 1.6 28r. IB0TI0r,r ?8t ltlNo 300 06xr IEATHER 2
0olllN|NT xAvES 300 04

al.ori o5lLll69 lElgG[r 33 10.0N r2o 0o.ok t0 14.06 ,1.299 .16 2. .oo .6 307.960tI0i 1.221r utN0 :llc toxl TEAtHER 2
DOHINANT |{AVES 28O 05 04

87.060 05/lt.r69 210?Gl'lT ll Oc.oN l2o 2l.5tl lo 14.06 3r.282 .31 l. .oo .4 )09.28orrox 892x HtNo ,30 r2KT t{CAiHER 2
ooilNaNr XIVES 130 06 05

41.070 Otll2l69 02l2CrT 32 39.5t{ r2l O2.O}l lO 14.25 33.tO2 .2a Z. .OO .O 311.58orroi 3926t lINo 
'20 

14XT TEATHER 2
DOrltNtr{T tavEs 300 06 05

a7.o8o o5lL2l69 06{IGrt 32 I9.5N 121 43.0r lo t3.51 33. lr, .2a ,. .oo .o ,o9.2aoTlot 6212t ttND 320 15Kt TEAIHER 2
DOI I iIANT TAVES

81.090 05112169 ll02ct{T 3t ,9.0N L22 24.0t lo 13.62 3r. t6, .26 3. .00 .o :109.16crr0x 4212t t{tN0 :t30 l5(T hEATHER 2
D0rir Ir{Ar{T ravEs 330 05 04

93.045 05106169 t800cIr 32 20-oN llE 32.01 10 15.04 3r.576 .r, i. .03 .4 ,07.sBO'YOI I,'E7I HIND 2IO OSXT TEATHER 2
DOIiTINANT NAVES 200 04 07

93.o5o o5robl69 21.5?Gl1T 32 1.0.0N lt8 52.51i lo 14.?2 33.550 .rl 2. .oo .o 302.8BOTTOI,i l4?9N tINo 280 04Kr IEATHER 2
DOX tr{lf{T xavEs 280 05 05

93.055 05107169 0L20cl,|r ?2 00.0N rl9 lr.5| l0 l!.56 ,r.ra2 .31 ,. .oo .6 zgz.t60TT0r l5??t rtND 140 oIxT rElrHER 2
DCXIT{ANT HAVES 220 06 0?

93.060 05107169 04l0cllt 31 50.0N tI9 34.01i IO 13.46 33.188 .26 f. .OO .1 ZA9.lBOTTOX ?4I'I HTIIO 
'20 

OIKT TEAIHER 2
DofiINANT IAVES 200 02 06

9,.oto 01107169 0630GHT ,l ,0.0t{ 120 14.0r lo lr.7l ,3.399 .li 4. .l? .z 29t..1BOrr0[ ,926rr rtNo 280 04KT TEATIiER 2
00ltININT TAVES 250 03 C6

91.OaO o5ro7t69 t2{0c[T ,1 10.0t{ t2o 54.5t lo 15.08 1r.a2t .lo 2. .oo .o ].27.080rr0t ,926r, LtND :t00 02t(I tErtHEl 2
ooitNAfir xavEs 2r0 0, 05
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