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This report constitutes Volume V of Technical Report No. 134 
and contai da~ froiD Cruise Oshawa-2, 22 May - 12 June 1963, and Brown 
Bear Cruise 327, 24 June - l JulY 1963. A discussion of the objec'tives 
~hese cruises and tbe scientific pr21ram of which they were a part 

11 be found in Volu.e I, together witt(Aiescriptions of the observations 
aade, the methods of collecting samples and the methods of determination 
of properties. A Ust of tbe personnel engaged in collecting and pre
paring the data and a bibliography will also be found in Volume I. 

Tbe cruise tracks and station locations for cruises Oshawa-2 and 
~ Bear 327 will be found in Figures l and 2 of this volume. 

'lbe values of phosphate, silicate, and nitrate <Teported .,for 
Cruise Oshawa-2 were obtained from the analysis of samples whic were 
frozen abOard ship immediately after collection and returned to eattle 
for later analysis ashore. Phosphate data reported for Cruise 327 were 
obtained from shipboard analysis of unfrozen samples. 

EXPIAKATION OF DATA TAB~ 

The information in the data tables was transcribed directly from 
IJio! cards using an IBM 1401 Data Processing System. A blank space in 
the tables or headings indicateD that no observation was taken. The 
original data and the interpolated and computed values punched on the 
cards are in most cases recorded or coded in ac cordance with the pro
cedures used by the National Oceanographic Data Center; however, some 
weather infol"lllt.tion is coded w1 th U.S. Navy Hydrographic Office codes. 
The codes used to describe weather and sea conditions, etc., will be 
found in lfODC Publication M-2 (National Oceanographic Data Center, 1964) 
or in H.O. Publication No. 6o6-c (U.S. Navy Hydrographic Office, 1956) 
and H.O. PUblication Bo. 6o7 (U.S. lavy Hydrographic Office, 1955a). 
(See References in Volume I. ) Soe changes were made in the card format, 
but these do not af'f'ect the arrangement of' the data in this report. 
Abbreviations and column headings are described below and, where neces
sary, the IODC or Hydrograpbic Office numerical codes have been repro
duced to aid in interpreting the data. 

Abbreviations and Beadings Used 1n Data Tables 

DATI 

IIR (Hour) 

For Observed Values the date given is 
Greenwich day/month/year. For Biological 
Data the date given is local (ship's time, 
+8 zone) day/month/year. 

Greenwich mean time to the nearest tenth of' 
an hour of' the messenger drop on the first 
cast. 



IAT (latitude 
and 

U>lO (IDngitwle) 

SNDG (Depth of water) 

WEA (Weather) 

wnm VEL Dm 
(Wind velocity-and 
direction) 

BARa4 (Barometric 
pressure ) 

TDCP DRY W!:l' 
(Air t~rature, dry, 
wet bulb) 

REUIU (Relative 
Humidity) 

WTRCLR (Water color) 

SECDI (Water trans
parency) 

SEA Dm (Sea 
state an~direction) 

WELL Dm 
(Swell amount and 
direction) 

2 

In degrees and minutes; or in degrees, 
llinutes, and tenths of minutes on some 
stations. 

Depth of water in meters at the station as 
determined by the ship's echo sounder. This 
depth was generally recorded immediately 
after the ship arrived on station. 

State of the weather. One of two possibl 
codes was used for reporting present weather. 
A two-digit number in this space indicates 
use of WK> Code 4677, shown on page 9; one 
number preceded by an X indicates use of WMO 
Code 4501, shown on page 11. The X has no 
significance except to indicate which code 
vas used. 

Wind velocity in knots. Wind direction, see 
code, page 8 . 

To obtain the barometric pressure in milli 
bars, add 900 if this number is above 50; 
add 1000 if below 50. 

In degrees Celsius 

Expressed in per cent 

Expressed according to the Forel-Ule scale. 
See code, page 10. 

Depth in meters t o which a 12-inch (30.5 em) 
Secchi disk could be seen on daylight 
stations. 

State of the sea, see code, page 8 . Direc
tion from which s a vas coming, see ode , 
page 8. 

Height and wave length of swell, see cod _ , 
page 8 • Direction from 1r.'hich swell "tras 
coming, see code, page 8 • • 



lXII WAVE DIR 
Ill' PIR 
(Doi!nant Wive direc
t ion, height, and 
period) 

CIOOD TYPE Nfr 
(Cloud tYPe and-amount) 

VIS (Visibility) 

WlRB AM; IE( s ) 

CST (Cast) 

DEP'l'H 

TD(f (Temperature) 

SAL (Salinity) 

SIGMA-T (at) 

OX!GBN (Dissolved ·Ox;ygen) 

3 

Dominant wave characteristics (National 
Oceanographic Data Center, 1964) were re
ported on some cruises instead of sea and 
swell. Direction from which waves were com-
1ng, see code, page 8 • Height of waves, 
see code, page 10. Period of waves, see 
code, page 11. 

Cloud type, see co-ie, page 7 • AmoWlt of 
cloud cover, see code, page 7 . 

Range ot visibility. See code, page 7 . 

In degrees. Wire angles are tabulated only 
tor those casts whose numbers appear in the 
"cast" column at the left of the page, i.e • , 
casts f'rom which data were obtained. The 
first number is the wire angle for Cast 1, 
or the lowest numbered cast appearing, the 
second for Cast 2, etc. De5hes (- -) i ndi
cate the wire angle was not recorded for 
that cast. 

Cast number. 

Depth in meters from which sample was 
obtained. 

In degrees Celsius. 

In parts per thousand (0 / oo) 

An expression for the density of sea water 
at atmospberic pressure, having the indicated 
temperature and salinity. To convert sigma-t 
values to density, divide by 1000 and add 1; 
thus s~-t 22.42 = density 1.02242. 

ML/L In milliliters per liter 

JGA/L In lllil.l.16raa-atoms per 11 t e r 

AOO (Apparent oxygen In m1111cram-a~ per 11 ter 
utilization) 

SATR (Saturation) Per cent ot oxygen saturation 

PHOS (Phosphate- In lllicrosram-atoms per liter (~-at/1) 
phosphorus) 



NITR (Nitrate-nitrogen) 

SIL (Silicate-silicon) 

CHL-A (Chlorophyll,!) 

PRtaJCTIVI'l'Y' lAB- I 
(Incubator produc
tivity) 

PR<DJCTIVI'l'Y, DECK- I 
(Simulated in situ 
product! vi t'YJ -

LIGHT SAT 

PROD (Productivity) 

Fim' (Filter) 

IRRAD ( Irrad lance ) 

OXY (Dissolv~l oxygen) 

WATER COWMN VAWES 

MESSEtliER TIME 

INCOMIID SOlAR 
Rf.DJATION - AM 
m 
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In microgram-atoms per liter (IJ.g-at/1) 

In microgram-atoms per liter (~-at/1) 

In milligrams per cubic meter 

Expressed as milligrams carbon assimilated 
per cubic meter per hour. 

Expressed as milligrams carbon assimilated 
per cubic meter per day. 

Data from light saturation experiments. 
Refer to text, page 6 of Volwre I. 

Productivity of sample receiving the indi
cated amount of illt,mination. Expressed as 
milligrams of carbon ass mil ted per cubic 
meter per hour. 

Indicates the per cent of total incubator 
illumination transmitted to the sample 
through a neutral densit~r filter. The total 
incubator illumination in units of lux i s 
listed at the bottom of the B~.ological Data 
section. 

Per cent of surface solar radiation reaching 
the indicated depth. 

Units are i ndicated in the column heading. 
L~ the Biological Data section oxygen is 
reported in milligram-atoms per liter. In 
the Interpolated and Computed Values oxygen 
is reported in milliliters per liter. 

Integrated values over the water column from 
the surface to the bottom of the euphotic 
zone for CHL-A, LAB-I, and DECK-I. The 
values at 100 meters and below are not in
cluded in this integration because they are 
below the euphotic zone. 

Messenger time (ship's time, +8 zone) of the 
productivity cast. 

Expressed i n calories per square centimeter. 
The AM value is the integrated value of i n
coming radiation from sunrise to ship's noon; 
PM represents from ship's noon to sunset. 
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ZOOPIMK'l'OH 

( CIARO-Btlo!P\E) 

( IIAII·ME'l'm Hm') 

(MlDWAmR, TRAWL) 

H~IZ 

VERT 

OBL 

STEP 

TlME (from - to) 

DEPI'HS 

5 

indicates that zooplankton samples were 
coll,.cted at this station. The information 
tollowirw indicates the type of sampler or 
ne:t used, the type of tow made, the times of 
the tow, and the depths sampled, as follows: 

Clarke-B\apus sP.mpler 

Halt -meter net 

Midwater trawl 

Horizontal tow 

Vertical tow 

Obliq,ue tow 

Stepped tow 

Ship's t~~ (+8 zone) of the tow 

Depths sampled 

EXample: Station 318-6 
ZOOPLANKTON '( CLARKE-BlJoiPU)) H<JliZ - TIME 0154-0204 DEPI'HS 100, 70 

LIGB'l' SATURATION 
IN~ ILW
MlNATIOH 

SP VOL AHCJIALY 
(Specific v~lume 
anomaly 1 l<Y 6 ) 

GEOPOT AHCMALY (Gee
potential anomaly, 
tAD) 

0232-0243 30, 0 

means that two horizontal tows using Clarke
Bumpus were made. The first tow began at 
0154 ship's tiJDe, lasted until 02o4 and 
sampled at 70 and 100 meters ( t.wo samplers 
on the wire). The second tow sampled at the 
surface and 30 meters and lasted from 0232 
to ~43 ship's time. 

Total incubator illumination for l::.ght 
saturation experiJDents. Express d in lux. 

Tbe anomaly of specific volume at the indi
cated temperature, salinity, and pressure 
COIIlpL""ed to a standard wate:- of OOC tempera
ture and 35 °/oo salinity, at the same pres
sure. Tabular values multiplied by l0-5 
will give the anomaly in units of cubic 
centilleters per gram. 

Geopotential anomaly in dyn!LIIlic meters of 
the layer of water between the surface and 
the indicated depth. 

\ 



ro.r EIG!RlY (Potential 
energy anomaly) 

VAR RATIO (Variance 
ratio) 

E(T) (Temperature 
interpolation error) 

E(S) (Salinity i nter
polati on er ror) 

E(O) (Oxygen inter
polation error ) 

* 

t 

6 

Potential energy anomaly in units of lc/3 
ergs per square centimeter of the layer of 
water between the surface and the irnicated 
depth. 

The ratio of the variance of the interpola
tion polynomial to the variance of the 
measurement. The value of the variance rat i o 
is an indication of the adequacy of the 
vertical spacing of the observed values upon 
which the interpolation is based. See 
page 7 of Volume I. Values close to 1 i nd i 
cate optimum spacing. Values greater than 3 
indicate that the vertical spacing is in
adequate to represen~ faithfully the distri
bution of properties in this region of the 
curve . In the case of missing values, where 
d i fferent combinations of observed values 
may be used to interpolate at the same depth, 
the variance ratio which iooicates the worst 
spacing has been printed. Values greater 
than 100 have been printed as 99.99. If the 
observed depth corresponds to a desired 
standurd depth, no interpolation is made and 
the variance ratio is not computed. 

Interpolation error , in degrees Cels i us , of 
the temperature value at this depth. For a 
discussion of the i nterpolation error, see 
page 7 of Volume I. If the observed depth 
correspon1s to a desired standard depth, the 
nterpolation error will be zero. 

Interpolation error, i n parts per thousand, 
of the salinity value at th i s depth. See 
comments under E(T) above. 

Interpolation error , i n milli l i t ers per 
liter, of the oxygen value at this depth. 
See comments under E(T) above . 

Indicat es a quest j onable value. See page 8 
of Vo~ume I. 

Ind i cates a hand- i nterpolated value . See 
page 8 of Vohm~e I. 
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Codes Used tor Repo~tiQS Observations 

Taken tram Rational Oceanographic Data Center Publication M-2, 
"Processi~ Pbysical and Chellical Data from Oceanographic Stations," 
or u.s. lavy Jb'drcsraphic Office Publication lfo. 6c1>-c, "Hydrographic 
ottice Observers Manual, Bathythermocraph Observations," or u.s. Ha.vy 
Jb'drographic Office Publication Bo. 6o7, "Instruct i on Manual tor Ocean
ographic Observations." 

Cloud Type (taken f'rolll r«>DC Publication M-2) WMJ Code 0500 

Code 

0 Cirrus • • • • • • • Ci 
1 CirrocWIUlus • Cc 
2 Cirrostratus • • • • • • Cs 
3 Al toc~us • • • • Ac 
4 Altostratus As 
5 Nimbostratus • Hs 
6 Stratocumulus Sc 
7 Stratus St 
8 Cumulus cu 
9 C\aulonimbus • • Cb 
x Cloud not vi s i ble owing to arkness , fog , duststorm, sandstorm, 

or oth~r analogous phenomena 

AlloWlt of Cloud Cover (taken f rom NODC Publica+. i on M-2) WMO Code 2700 

Code 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

0 
1 okta or less, but not zero 
2 oktas 
3 oktas 
4 oktas 
5 oktas 
6 oktas 
7 oktas or more, but not 8 oktas 
8 oktas 
Si..y obscured, or cloud amoWlt 
cannot be esti mated 

0 
1/ 10 or less , but net zero 
2/ 10 - 3/10 
4/10 
5/ 10 
6/10 
7/10 - 8/ 10 
9/ 10 or more , but not 10/ 10 
10/ 10 

Visibility (taken from BODC Publication M-2) WMO Code 4300 

Cede 

0 
1 
2 
3 
4 

less than 50 metres 
50-200 metres 
200-500 metres 
500-1,000 metres 
1- 2 km 

( les s than 55 ya.r s ) 
(a~rox. 55-220 yards ) 
(approx. 220-550 yards ) 
(approx. 550 yard - 5/ 8 n.m.) 
(approx. 5/8-1 n.m.) 



Code 

5 
6 
7 
8 
9 

2- 4 laD 
4-10 laD 

10-20 laD 
20-50 Ian 
50 km or more 

(approx. 
(approx. 
(approx. 
(appr ox. 
(30 n.m. 

8 

l-2n.m.) 
2-6n.m.) 
6-12 n.m.) 

12-30 n.m.) 
or more) 

Di rect i on (taken f r om NODC Publ i cat i on M-2) 
Compass Di rection f rom whi ch W nd, Sea, or Swell i s comi ng 

Code 

00 
01 t o 36 

Code 

0 
1 
2 
3 
4 
5 
6 
7 

Calm, or no value 
Each va lue repre ents 1/10 of the true di rect i on i n 
degrees , mea ured lockwi se from the north, with 36 
r epr esenting t rue north. 

t he Sea - Wi nd Wave {t aken from NODC Publication M-2) 
3700 

De r iption 

C lm (Glas y) 
Ca lm (Ri ppled ) 
Smoot h (Wavel et s ) 
Slight 
t.t:xler t e 
Rough 
V r y Rough 
H gh 
Very High 
Phenomenal 

Height (Feet ) 

0 
0 - 1/3 

1/3 - 1 2/3 
1 2/3 - 4 

4 - 8 
8 - 13 

13 - 20 
20 - 30 
30 - 45 
over 45 

S ell Corait on (t aken fr m H.O. 606- c or H.O. 607) 

Appr ox . He ght Description Approx. length 
c c in Fee ~ n Feet 

0 0 No swell 0 

1 Short or aver age 0 - 600 
2 1 - r.o· .. wel l !Dng Above 600 

3 
I Short 0 - 300 

4 - 12 I Moderate Aver age I 300 - 600 I 

5 !Dng Above 600 

Short I 0 - 300 
7 

G e cr Hi gh Average 300 - 600 han 12 
Long I Above 600 

I 

--- onfus d 
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Water Color (taken from NODe Publication M-2) 

Forel-Ule scale and conversions from per cent yellow and 
per cent brown scales 

Per Cent Per Cent Forel-Ule Code 
Yellow Brown Scale 

0 I 01 
2 II 02 
5 III 03 
9 IV o4 

14 v 05 
20 VI o6 
27 VII 07 
35 VIII o8 
44 IX 09 
54 X 10 
65 0 XI 11 

2 XII 12 
c 'XIII 13 .I 

9 XIV 14 
14 yy 15 
20 YYI 16 
27 YYII 17 
35 YYIII 18 
44 XIX 19 
54 XX 20 
65 XXI 2l 

He ' ht of Dominant W v s (taken from NODC Publicati on M-2) WMO Code 1555 

. ~. e Code If 50 i s added t o direct! r. 

0 Les s t han 1/4 m (1 f t) 0 5 m (16 ft) 
1 l /2 m (1 1/2 ft ) 1 5 1/2 m (17 l/2 ft) 
2 l m (3 f t) 2 6 m (19 ft) 
3 1 l /2 m (5 ft ) 3 6 1/2 m (21 ft) 
4 2 m (6 l /2 ft) 4 7 m (22 1/2 ft) 
5 2 l /2 m (8 ft) 5 7 1/2 m (24 ft) 
6 3 m ( 1/2 .ft ) 6 8 m (25 l /2 ft) 
7 3 /2 m (11 ft) 7 8 1/2 m (27 ft ) 
8 m (13 ft) 8 9 m (29 ft) 
9 4 1/2 m (14 ft ) 9 9 1/2 m (30 1/2 ft) 
/ H_l h not eterm ned 

) 
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Feriod of Dominant Waves (taken from NODC Publicati on M-2) WI«) Code 3155 

Code 

2 5 seconds or less 
3 6 or 7 seconds 
4 8 or 9 seconds 
5 10 or 11 seconds 
6 12 or 13 seconds 
7 14 or 15 seconds 

Code 

8 16 or 17 seconds 
9 18 or 19 seconds 
0 20 or 21 seconds 
1 Over 21 seconds 
x calm, or period not determined 

Present Weather (taken from NODC Publication M-2) WMO Code 4501 

Code 
figure 

0 Clear (no cloud at any level) 
1 Partly cloudy (scattered or broken) 
2 Continuous layer(s) or cloud(s) 
3 Sandsto~, duststorm, or blowing snow 
4 Fog, thick dust or haze 
5 Drizzle 
6 Rain 
7 Snow, or rain and snow mixed 
8 Sbower(s) 
9 Thunderstorm(s) 
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FiCJ. 1. Station locations Ost'lawa Cruise 002, 17-30 June 1963. 
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