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INTRODUCTION

The data presented in this report were collected on the eighty-sixth, eighty-seventh,
eighty-eighth, eighty-nineth and ninetieth consecutive cruiaea of the California Co-
operative Oceanic Fisheries InveBtigations program. The R,/V Black Douglae of the
U. S. Iieh and Wildlife Service participated in all five cruiaeo; the R/V paolina-T
of the Scrippg Institution participated in Cruige 560?; the R,/V Orca of the Scripps
Irx8titution participated in Cruises 560?, 5610 and 5611.

The data are..tabulated at obeerved-depths; the ipterpolated aod comp..ted vatues
tabulated at standard depths and are accompanied by charts of horizontal digtribution.
the preaentation of data in this report doee not conatitute publication; however, the
data contalned in this report have been carefully edited and so ftodifiRaf,ions should
be neceesary before final publication.

STANDARD PROCEDURES

To indicate degree of accuracy, temperatureB are recorded in tenths of a degree
when obtained by bucket thermometer, thermograph, or bathythermograph, \ryhile
temperatures from reversing thermometera are recorded in hundredthe of a degree.
Extrapolated values and values interpolated between remote obgervationa are entered
within parentheaea. A h;ryhen is used to indicate a miBatng observed va.lue'. The
time is the time of meaaenger release. Vlhen more than one caat waa made on a
station, meaBenger time8 and wire angles are given in the order of increasing depth.
A line is left blank between the obeerved data of each caet.

FOOTNOTES

Footnoteg which appear frequ6ntly are "loose bottle cap" and ttpossible evaporation.rl
To avoid any conluBipn aB to their meaning the following elplaoation is included.

Laboratory pereonnel, before titrating the salinity samples, note any possible
imperfectione in the Bealing of the bottles as follows:

Looee bottle cap: The cap is definitely loose so that it could be
moved witb very little applied pressure. The
salinity valueg obtained from these Bampleo
may be usable depending on time and/or
couditions of storage,



Poesible evaporatlons Elther the cE) was eealed $,ith leeg than usual
preasure, the bottle edge chipped, tho rubber
washer cracked, or the bale broke on opening,
etc.

Uee of the above values in intet?olation depends upon consistency wlth other valuea
. of aalinity and other propertieo, and theee footnotes are supplemented with "falls

on property curver! or "doee not fall on property curve,rr depending upon nihether
the property curree was drawn througt the value or not.

In addltion to footnotes, three special notations are uged without footnotes becauge
their meaning i8 always the same.

To indicate a prematule or a delayed revereal of the water-sampling device whlch
results in certain depth and property errors, the followiug notation is uged.

p: pretrip or posttrip

Values which are not drawn through because they Eeem to be in error without
E)palent reason are indicated by one of the following notationB.

r: reJected value (value aeema to be definitely wrong),

u! uncertain value (value may be correcti occaaionally
it can inlluence the drawing of the property curve).

FORMAT

These d&ta are tlryed in the format of the Univereity of Catifornia Prees publication,
Oceanlc Observatlons of the Pacific. So that these pagea can be used as copy for
the 1956 volume, the ftrst page of the Cruise 5607 data is numbered 193; 5608, 204;
5609, 209; 56L0, 2L4; 56LL, 2L7.

lV
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FIGURES

l. CCOFI CruiSe 5609, station pos■ long

2. Horizontal distribution of temperature at 10 meters

3. Horizontal distribution of salidty at 10 meters
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PERSONNEL
Crulse 5609

SHIP'S CAPTAIN

Forster,Charles W.,R/V Black Douglag

PERSONNEL PARTICIPATING IN THE COLLECT10N OF DATA

R/V Black Douglas

Wolf,Robert S。 ,F18hery Rooearch Biologist,U.S.Fish and Wildllfe Service
Vorobiov, Alexander V., F18hery Ald, U. S. Figh and Wndllfe service
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CCOFI
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‖330BLACK DOUGLASi Sept€mber 16, 1956; 1958 GCT;29'22.5rN, 115"17.5'W; soundlng, Sofm;wind,31O', force
1; weather, cleari sea, sllght; wire a[gle, 02'.

0     21 56    33 64
10     19 73    33 62
30 (164)a1 3353
50     13 42    33 49

0    21 56
10     19 73
20    (17 0)

30    (16 4)
50    13 42

23 33    456
23 80    410

(24 41)   (353)

(24 54)  (340)
25 16    282

456
410

(340)

282

396

(330)
298

33 64
33 62
33 54
38 53
33 49

BLACX DOUGLAS; SepteEber 16, 1956; 1650 GCT;29"12'N, 115"39rW; sounding, 700 fm; wind, ca-Im;

weather, clear; ses, slight; wire argle, 00".

416

392

(345)

(317)

309

33 55
33 55

38 60
33 46
03 55
33 47

l1335

1 527

1535

0     19 60    33 51
10     17 79    33 51
30    (16 0)    33 49
50    (12 2)    03 49
75   (11 3)    33 50
100    11 63    33 81

lo     19 19    33 64
30   (16 1)   33 56
50     14 00    33 50

0     19 78    33 55
10    18 56    33 55
30   (16 4)   33.46
50    (15 4)    33 65
75     14 78    83 47

0     18 58    33 54
10     17 96    33 55

30    (14 9)    33 51
50    (13 0)    33 49
75    (11 6)    38 63
lo0     10 92    33 74

416       0    19 60
371       10     17 79

(334)     20   (16 6)
(258)      30    (16 0)
(242)      50    (12 2)
226      75   (11 3)

100    11 63

23 75    416
24 22    371

(24.48)   (346)
(24 61)   (3341
(25 41)  (253)
(25 58)  (242)
25.75    226

24 03    389
24 20    373

(24 54)   (340)

(24 88)   (308)

(25 24)  (274)
(25 62)   (238)
25 84    217

33 51
33 51
33 50
38 49
33 49

33 50
33 81

BLACK DOUGLAST September 16, 1956; 0355 GCT;29"1rrN, 114"55!W; sounding, 40 fE; wind, 28O',lotce2;
weather, cloudy; 8ea, Blight; wire angle, 00".

0     20 78    33 65             435 23 55    435
23 96    396

(24 32)   (362)

(2465) (3301
25.04    293

80undlng, 51 flll;wind, 270° , force 2:      11530

23 75    416
24.00    392
24 29    (365)

(24.50)   (345)

(24.79)   (317)
24 88    009

0    20 78
10     19 19
20   (17 6)
30    (16 1)

50     14 03

38 65
33 64
38 60
33 56
33 50

BLACK DOUGLAS; September 16, 1956;0535 GCT;29'05'N, 115"08rW;
wealher, cloudy; 6ea, slight; wire argle, 00'.

0     19 78

10     18 56
20   (17 4)
30    (16 4)
50  (15.4)
75     14 78

BLACK DoUGLAS; Se[tember 16, 1956; 0832 GCT; 28"55rN, 115'27.5'w; sounding, 600 fm; wind, calm;
weather, clear; sea, 6light; wire angle, O2'.

389        0     18 58
873       10     17 96

(303)     20   (16 4)
(274)      30    (14 9)

(238)      50    (13 0)
217       75    (11 6)

100    10 92

33 54
33 55

33 54
33 51

33 49
88 63
38 74

The hydrographic casts on this cruise were made with four, five or six NanEen bottles, only three of which
contained reverEing thermometers. The temperature values for the remaining bottles were obtained from
bathythermogram readingB although the traces were very wide and much below the usual standards

209
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‖7.26 BLACK DOUGLAIIi Sept€Eber 16, 1956;0100 GCT;28'56'N, 114'41'W; soundag, 40 IE; wtnd, 320', force l;
weether cloudy; s€s, sltght; $.irc angle, 02".

0     21 37    38 66
10     19 96    13 65
00  (103)a1 3356
50     12 28    03.53

0     21 37    33 66
10     19 96    33 65
20   (17 5)   33 58
00    (16 3)    33 66
50     12 28    33 53

23 40    450
23 77    414

(24381 (360)
(24601 (336)
25 41    258

23 54    435
24 03   384

(24581 (336)
24.89  (30)
(25.15)  (283)
25 51    248

23 83    407
24 17    376

(24281 (365)
(24 41)   (353)
(25 34)  (265)
(2569) (23⇒
25 95    207

380 fm:v""d, 320° ,

24 10    382
24 13    380

(24.32)   (362)

(24 65)  (330)
(24.99)   (298)

(25 39)   (260)
25 61    239

23 50    439
23 60    430

(24401 (354)
(24781 (318)
(2525) (27o
(25 46D   (254)

450
414

(335)
258

H730 BLACK DOUGLASi Septelnber 15, 1956;2303 CCT,28° 48'N, 114・ 56.5'や V:Bo■ndlng, 55 fm:宙nd,320° ,fOrce
1,woather,clouけ :Sea,moderate;wire allg10,01°

0     20 32    38 48             435        0     20 32
10     18 30    33 51             384       10     18.30
30    (14 5)    33.42            (308)      20    (16 9
50   (13 4)   33 46           (283)     30   (14 5)
75    11 77    33 51            248      60   (13.4)

75    11.77

11735 BLACK DOuCLASi September 15, 1956:2026 GCT,28° 38'N, 115° 16'W,30undlng, 125 flll:wlnd,calm;

weather,c10udv;sea,31ight Wire angle,00°

33 48
33 51
33 46
33 42
33.46
33.51

11ス 40

I t85.25

407

376

(353)

(265)

(232)
207

439

430

(318)

(274)

BLACK DoUcLAs; Eeptember 15, 1956; 1?30 GcT; 28"28'N, 115'35.5'w; soutrdng,
force 2; wealher, cloudy; sea, Eoderale; wire aflgle, 05".

0     19 32    33 53
10     17 96    33 51
30    (17 0)    33 53
50    (12 7)    33 53
75    (11 8)    33 77
100     11 18    33 94

0     18 24    33 52
10     18 16    33 51
30   (15 8)   33.48
50   (14 0)   33 45
75   (12 4)   33 53
100    11 67    33 78

0    21 00    38 68
10     19 68    33 67

30    (16 2)    33 77

49   (10 1)   33 51

382        0     18 24    33 52
380       10     18 16    33 5■

(330)      20    (17 3)    33 50
(298)     30   (15 8)   33 48
(260)      50    (14 0)    13.46
239       75    (12.4)    33.53

100     11 67    33 78

0     19 32    33 53

10     17 96    33 51
20    (17 5)    33 52
30    (17 0)    33 53
50    (12 7)    33 53
75    (11 8)    33 77
100    11 18    33 94

0    21 00    33 68
10     19 63    33 67
20    (17 7)    33 74

30   (16.2)    33 77
50   (10 1)   33.52
75   (12 5)   (33 63)

BLAoK DoLTGLAS; geptember 15, 1956; 0?45 GCT; 28'40.5'N, 114"25.5r1v; Boundldg, 48 fD; whd' 300"
Iorce L; weather, hiBBing; sea, slight; wlre angle, 10'.

74     12 53    33 62             255

al See fOOtnote,page 209
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OBSERVED :NTERPOLATED COMPUTED
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BLACK DoUGLAS; september 15, 1956; 1035 GcT; 28'30. 5'N, 114o45' 5'w; Bourding' 62 fmi wind, 140"

force 2; w68ther, cleEri sea, sltght; $'tre angle, 05'
0 20.58 53.72 425 O 20.58 33.72 23'65 425

10 20.60 33.68 425 10 20 60 33.68 23'62 428

30 (20.6)a) 33 66 (430) 20 (20 6) 33'67 (23 61) (429,

E0 irz. ei 33.62 (365) 90 (20.6) 33. 66 (23 60) (430)

?5 irs. zl 33.46 (2?9) s0 (17. 8) 33.62 (24'291 (365)

100 11.94 33.62 2M ?5 (13.2) 33'46 (25 19) \2791
100 11.94 33.62 25.56 244

ELACK DoIJGLAS; Septomber 16' 1956; 1338 GCT;28"20 5iN, 115oo5iw; soundlng, 6? fE; wtnd' variable'

forc€ li \f'eathor, cloury; sea' lough; wtre aDgle, o3o'

o 22,Lg 99.?3 468 O 22,L9 33.73 23'22 466

LO 22.20 33.?9 463 LO 22.20 33 79 23 26 463

90 (19. ?) 33.64 (4OS) 20 (21. 1) 33'72 (23' 51) (438)

60 i15.3) s3.49 (319) 30 (re.?) 33.64 (23', 821 (408)

76 irs. ?) 3s.68 1272t so (15, 3) 33.4e \24'771 (31e)

100 11.48 33.80 223 ?5 (13.?) 33.68 (25 271 {2721
1oo 11,48 33,80 25.77 223

Br.AcK DoIrGLAgt septeober 16' 1956i 0425 GcT; 28"23rN, 114"14 srw; soundng, So fm; .l't'lnd' 30o" Iorce

2; lveather, clouo; 6ea, moderale; t'lre angle, 02''
o 20.?9 33.68 {33 o 20.79 33'68 23'57 493

10 20,40 33.?1 421 10 20.40 33 71 23 70 42L

40 (16.4) 33.53 (340) 20 (18.6) 33. 9t (24' 11) (382)

50 14. 06 33.46 2s4 30 (1?. 8) 33.59 (24',27t (366)

50 14. 06 33,48 25. 03 294

BLACKDOUGLAS;septeEber15,1956;0132GCT;28'13'N,114"34r1v;Eoundlng,52fm;s{nd'32o"iorce3;

sro

ccoFl
s609

85.30

85.35

12025

12030

1°

Te｀ :器
;品
I器“

r颯 ur°
留らOr.0 2∝

76 3■ 70

10     20 66    33 70             423       10     20 66    38 70

義 il l】 聯 ‖ 鵬 l驚
75   (14 3)   (33 49)

23 60    430
23 62    428

(23.77) (4141
(23 84)  (407)
(24 55)  (339)
(24 99)  (298)

BLACKDcuGLAs;SepteDber14,1956;2232GCT;28"03rN,114'54rw;sounding,45fitr;wind'32o"force3;
12035

wealher, partly cloudy; aea, rough; wire angle, 05''
o     21 30    33 74             442
10   (21 2)   33 77           (438)
30    (21 0)    38 71            (436)
50    (■9 8)    33 64            (411)

75    13 87    33 50            290

al See f00tnote,page 209

0
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20

30
50

75

21 30    33 74

(21 2)    33 77
(21 1)   33 74
(21 0)    33 71
(19 8)    33 64
13 87    33 50

23 48    442

(23 51)  (438)
(23 52)   (437)

(23 53)   (436)

(23 80)  (411)
25 08    290



TEMPERATURE AND SALNITY AT 10 METERS(NET―
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