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*TSE-(T-3)-01 16 ̂ Mar - 09 Apr 1966

Modifications to basic Progra^m ̂ Methods

Thirty-eight (38) *zooplankton sa^mples were collected with an open 0.5 *^m ring

net having a mesh size of 215 ̂ urn. Vertical hauls were taken at intervals

between the surface and 3800 *m.

Two *hydrographic station were taken and samples (̂ 48 each) were collected

for temperature^, salinity^, and dissolved oxygen. For *hydrographic data see:

*Tripp, *R. *B. 1967. Physical and chemical data from Fletcher's Ice Island

*(T-3)*: Beaufort Sea ̂a^r^ea^, January-May 1966. University of Washington,

Department of Oceanography Technical Report No. 187. 62 pp.



*B, SCIENTIFIC CONTENT

NAME OF DATA FIELD

Water *transparen

Depth of Sa^mple

Temperature

Sali^nity

*Sigma-t

Dissolved oxygen

*P0^4

*N03

*Si0^4

Chlorophyll a

Primary
productivity
*(1^4C uptake)

*^[

R^EPORTING UNITS
OR CODE

*^z^y ̂meters

mete^rs

*°C
*o/
*/ *OO

^-

^ml/1

*Ug-atom/1

*n

*n

^r^ag *m^~^^

*mg *C *m^~^-^* *h^~^l

METHODS OF OBSERVATION AND

INST^RUMENTS USE^D^

(SPECIFY TYPE AND MODEL)

*S^ecchi Disk

Wire out

Reversing thermometers

*Nansen bottles, modified
Van *Dorn bottles

*n

*^n

*^n

*ti

*n

Van *Dorn bottles

*M

ANALYTICAL MET^HODS

(INCLUDING MODI^FICATIONS)
AND LA^BORATORY PROCEDURES

*N/A

*N/A

*N/A

*Salinometer, University of
Washington

-
*Winkler

See Strickland and Parsons
(1968)

*n

*n

*Spectrophotometer, *fluoro^-^
*meter (Strickland and
Parsons 196̂ 3)

Strickland and Parsons
(1968)

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A
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*| *^200 *B^Pl

*^^ *556 *B^PI

*I *800 *B^Pl

*^1^3

*^1600 *B^P^I

9. LENGTH OF INTER^-^
RECORD GAP (IF KNO^WN) *^• X^I 3^ /^4 I^NCH

^a
10. END OF FILE MARK

* ^ i * [ O C T A L ^ 1 7

*^!y^l T^ap^e M^a^rk

11. *PASTE^-ON-PAP^ER LABEL D^ESCR^IPTION (I^NCL^UDE
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*D. I^NSTRUME^NT CALIBRATION

This calibration infor^mation ̂ will be utilized by *NOAA's National *Oceanographic Instru^mentation Center in their efforts to develop calibration
s^tandards for voluntary acceptance by the *oceano^graphic community. Identify the instruments use^d by your organization to obtain the scien-
tific conte^nt of the DDF (i.e., *STD, temperature and pressure sensors, *salinometers, oxygen m^eters, *velocimeters, *e^:e.) ̂ a^nd furnish the cali^-^
bration data requested by completing and/or checking *("^i^/") the appropriate spaces. Add the inter^val time (i.e., 3 months^, 6 months, 9
months, etc.) if the fi^xed interval calibration cycle is checked.

INSTRUME^NT TYP^E^
*^(^MFR.. MODE^L ^NO.^)

Fluor *o t̂ne t̂er
Turner Model 111

Reversing
ther^mometers

*Salino^meter
Univ. ^W^ashington

Naval Arctic
Research Lab.

DATE O^F LAST
CALIB^RATION

INSTRUMENT WAS CALIBRATED BY

YOUR
OR^GANIZATION

*<^N/)

X

X

X

X

OTH^ER
O^R^GANI^ZATION

(GIVE NAME)

^m^anufacturer

CHECK ONE:
INSTRUMENT IS CALIBRATE^D

AT ̂ FIXED
I^NTERVALS

*<v^/>

BE^FORE
OR

AFTER US^E

(^0

X

X

X

X

BEFORE
A^ND

AFTE^R USE

*<v/>

ONLY
AFTER
^REPAIR

*^(^,/^.

ONLY
^WHEN

N^E^W

*<^V^/>

INSTRU^-^
MENT

IS
NOT
CALI-

BRATED

*<^N/>

NO *^AA FO^RM ^24^-13



Pri^mary Production and Energy Flow

The program was directed by the late Dr. *T. *Saunders English and funded

by the Office of Naval Research Contract *Nonr-477 (37) Project *NR 083 12 and

Contract *N00014-67-0103-0005. Users of the data are requested to acknowledge

the agency support.

The ̂ methods used by biological *oc^eanographers of the Department of

Oceanography, University of ̂Washingt^on^, Seattle, from 1966 to 1974 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to compliment the entries in the individual cruise Data Documentation

Forms where modifications, if any, are given.

Ge^neral

The field progra^m was maintained at various intensities for eight years

^(M^arch 1966 to June 197̂ 4), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 1974. ^During this period, divided into

28 cruises (Table 1)*, biological and environmental parameters were measured

(Table 2)*. The sa^mpling program was structured to monitor periods of active

change in the various parameters. Thus, hydrography and *zooplankton sampling

was a year round pursuit, field and logistic conditions permitting, whereas

chlorophyll *a^_ concentrations and primary productivity *(l^l^*C uptake) were usually

measured only during the summer (June to September). Various gear types,

methodologies, and sampling strategies w^ere tried and test^-^ad throughout the

field program.

The *oce^anographic working area was located on 3-4 *m thick sea ice in Colby

Bay ad^jacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *m on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sampling equipment, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The drum on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the ̂hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory^, Palisades, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll *^a^_ and primary productivity) samples were not always taken from the

same bottle c^ast or on the sa^me day. Each kind of data has a separate sample

numbering scheme. As a result, station positions may not always agree between

the *hydrographic and biological data. See individual cruise Data Documentation



180

160

1̂̂ 40̂ " 120̂ ° 100̂ °

^Fi^g. 1. ^Drift track of *T-^3 from June 1̂ 966 to A^pril 197̂ 4. The ^months o^f June^, July^, Au^gust^, .-̂ and September
are indicated in s^mall let^ters for each year.



Table 1. Cruise numbers and dates of *T-3 field progra^m

^Nu^mber

01

02

03

04

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

4

5

23

7

Mar 66

*Jun 66

*Feb 67

*Jun 67

*Sep 67

Apr 68

*Jun 68

*Sep 68

Jan 69

*Jun 69

*Oct 69

Jan 70

Mar 70

*Jun 70

- 9

- 18

- 15

- 11

- 24

- 9

- 20

- 31

- 13

- 3

- 5

- 23

- 7

- 5

Apr

*Oct

*Feb

*Sep

*Sep

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

*Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Number

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

^Mar

^May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

May

*Oct

^Mar

Duration

70 ̂ -

71 -

71 ̂-

71 -

71 -

71 -

72 -

72 -

72 -

72 -

73 -

73 -

73 -

74 -

30

30

30

1

20

20

31

29

13

7

28

19

8

1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3, March 1966 to June 197̂ 4

Total Number 1966 1967
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJ

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll ̂ £

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

535̂ 4 X

5354 X

5198 X

3611

3440

3440

8022 XX X X X X

4978 XXX

5838

40 mo

427 *XXXXX X *XXXX

1968
*FMAMJJASOND

X X

X X

X X

*XXXX

X X X

*XXXX

Nets (mesh size

0.5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56

2 *m2 umbrella (223)̂ + 9112

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

X X

X X X

X

X X X X X

X X X X X X X

X X

X X X

^* A net that catches while descending
*^+ A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(c^ont.)

Total ^Nu^mber 1969 1970 1971
Para^meter of Sa^mples *JFMAMJJASON^DJFMAMJJASONDJFMAMJJAS

Hydrog^raphy

Salinity

Temperature

Dissolved o^xygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll *a^_

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

Nets (mesh size *^pm)

0.5 *^m ring (215)

1 *m closing ring (110)

1 *m closing ring (215)

1 *m2 plummet (571)^*^

2 *m2 umbrella (223) *^f

2 *m2 umbrella (569)

3 *m2 umbrella (300)

535^4

535^4

535^4

3611

3^440

3440

8022

4978

5838

40 mo

427

38

355

318

56

9112

95

104

X X X * X X X X X X X X X X X X X X X * X X X X

X X X * X X X X X X X X X X X X X X X * X X X X

X X X * X X X X X X X X X X X X X X X * X X X X

*XXXXXX X *XXXX

*XXXXXX X *XXXX

*XXXXXX X *XXXX

*XXXX *XXXX *XXXXX

*XXXX *XXXX *XXXX

* X X X X X X X * X X X X X X X X X X X X X X X * X X X X

*XXXXXXXXX *XXXXXX

X

X X

*XXXX

X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

0 *N *D

X X X

X X X

X X X

X X X

X X X

X X X

X X X

X X X

X X X

*^Ul

A net that catches ̂ while descending
^"^I" A collapsible net that can be ̂ lowered and retrieved through a hole in the ice



Table 2 *(cont.)

^Para^meter
Total ̂ Nu^mber
of Samples

1972 1973 197̂ 4
*JFMAMJJASO^NDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 535̂ 4

Te^mperature 5354

Di^ssolved oxygen 5198

Nutrients

Nitrate 3611

Silicate 34̂ 40

Phosphate 3440

*Phytoplankto^n

Chlorophyll *a_ 8022

Productivity 4978

Cell Counts 5838

*Zooplankton

Acoustic traces 40 ̂ mo

Plankton pump 427

Nets (mesh size *^ym)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56

2 *^m2 umbrella (223) *^t 9112

2 *^m2 u^mbrella (569) 95

3 *m2 umbrella (300) 104

*XXXXXXXXXXXXXXXXXXXXX

*XXXXXXXXXXXXXXXXXXXXX

*XXXXXXXXXXXXXXXXXXXXX

*xxxx
*xxxx
*xxxx

*xxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxx

*xxxx
*xxxxx
*XXXXX

*xxxx
*. *xxxx

*XXXXXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXXXXXXXXXXXXXXXXX *XXXX

X X

*XXXXXXXXXXXXXXXXXXXXX *XXXXXX

A net that catches while descending
A collapsible net that can be lo^wered and retrieved through a hole in the ice



For^ms for kind of sampling bottle used.

Hydrography and Nut^rients

Temperature, salinity, oxygen^, and nutrient deter^minations ̂ were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sampling bottles. The Van *Dorn bottles contained surgical tubing which may or

may not be toxic to organisms (see Price *et *al. 198̂ 6). In general, the upper

100 *m was sampled at 5 *m intervals, 125-375 *m at 25 *m intervals, ̂ 400-500 *m at

50 *m intervals, 600-1000 *m at 100 *m intervals, and 1000 *m to the bottom at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically, additional sa^mples were taken at 2 *m intervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sampling, 0-100 *m, 0-500 *m, 0-100 *m, *0-deep, allowed

a more frequent survey of short-term variation in the near-surface stratum

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast was usually placed 5 *m below the water surface.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the bottom. Computa-

tions of *thermometric depths *(W^list 1933) were performed for those observations

deeper than *^?.50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations). With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrect^ed, but should be within 2-5̂ % of the true value.

Temperatures were determined from reversing thermometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

mometers were read using a lighted ̂ magnifying glass about 15 *min after

retrieval. Readings were correc^ted from the auxiliary thermometers and the

thermometer constants by an IBM 1130 program at the Department of Oceanography,

University of Wa^shi^ngton.

Over 100 reversing thermometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available from the



latest date preceding the use of each thermo^meter on *T-3 were used to correct

the thermometer readings. The calibrations were usually 0.5-3 *yr old when

they were appl^ied to these data.

Salinity samples were drawn into 250 ml clear polyethylene bottles^,^

tightly sealed^, and allowed to co^me to room temperature. Determinations were

made on *T-3 using an Industrial Instruments Model *P.S-7A (Industrial Instru-

ments Co.^, Cedar Grove, *NJ) or a *Beckman Model *RS-7B *(Beck^man Instruments, Inc.,

*Fullerton, *CA) portable induction *salinometer calibrated against a standard

*seawater sample obtained from the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *34.9°/00 collected from *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 196̂ 4)*.*

These values are considered to have an accuracy of *^± 0.003 *ppt.

Dissolved oxygen was ̂analy^zed by a modified *Winkler method (Strickland and

Parsons 1965). Brown BOD bottles of 250 ̂ ml capacity, an automatic 100 ml *pipet,

an automatic 25 ml burette readable to 0.01 ̂ ml, and an electric *stirrer were

used.

Nutrients were determined by the methods in Strickland and Parsons (1968)*.*

The samples were either analyzed immediately after collection or frozen for

later analysis eit^her on the ice^, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate determi-

nations were run on a *Brink^man PC/1000 *colorimater *(Brinkman Instruments,

*^We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treat^ment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards *irade up ̂ with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll *a^_

Chlorophyll *a^_ was deter^mined according to Strickland and Parsons (1968).

In 1968 through 197.0, water was filtered through ̂ 47 mm 0.45 ̂urn *Millipore

filters *(^Millipore Corporation, Bedford, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approxi^mate



pore size *^= 1.0 *^ym) *(Gelman Instrument Co.^, Ann Arbor, MI) were used. *MgC(^>3

was added to all filters near the end of the filtration. In 1968, sa^mples of

about 4 liters of water were analyzed using a *Beckm^an *DK *spectrophotometer in

Seattle and chlorophyll *a_ ̂was calculated using t̂ he *SCOR-U^NESCO equatio^ns

*(Unesco 1966). For 1968 through 1973, samples of about 2 liters of water were

filtered and a Turner Model 111 *fluo^rometer *(G. *K. Turner Associates, Palo

Alto, *CA) was used for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluorometer was calibrated using either a *Beck^man *DU *spectrophotometer on *T-3

or a *Bec^kman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll *a_ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^p.nts were not determined.

Primary Productivity

Primary productivity was measured during the summers by the radiocarbon

technique of *Steemann-Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experimental schemes were used:

1. ̂ Depth series - paired 130 ml light and dark bottles were filled with

water collected from a nu^mber of depths and incubated under constant high

illumination (for the level of *irradiance, see below).

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50, 75, and 100%

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator box was fronted with clear plexiglass and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubatio^n.

Light, provided by a bank ̂ of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^e *(= 100̂ %) in the incubator was between

1100 and 1̂ 400 *ft-c measured with a *GE Model No. 214 photo^meter (General Electric

Corporation, Stamford, *CT)*. A pumped water flow-through system maintained

ambient incubator temperature near *0°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 ̂ mm *Hg) onto 25 mm^, 0.̂ 45 *u^m *Milllpore filters^, washed with filtered

*seawater, air-dried, and stored over *desiccant until analy^zed. Filt^ers were

fumed over concentrated *HC1 and counted three ti^mes for 1000 counts^, using a gas

flow proportional counter (Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a ̂ Nuclear Chicago ̂Model *D-47 counter

with *micro^mil window^, *C-110 automatic sample changer, *161-A sealer, and *C111B

printing timer, or on *T-3 using a Nuclear Chicago manual, end-window Model

8770 sea^ler, Model 3053 sample changer, Model 108 *G-M detector, and Model 8420

dual timer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~^3 *h^"^1; *L-D is the difference between the light and dark

bottle in counts per minute c^orrected for machine bac^kground and coincidence;

*W is the total carbonate in *mg *C *m^"^3 calculated from *W *= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

Washington; 1.05 is the isotope discrimination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the ^counter efficiency of about 22.8̂ %; *T is the incubation time (6 or 12 *hr)*.

All *^^C ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, ̂ University of Washington, from aqueous sodium carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was determined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ̂ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *^y^m^

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *NaOH. The solution was

well ̂mi^xed, and after adding the *^".o^m^r^iercial sodium carbonate, ̂mi^xed again.

Glass ampoules holding 2 or 5 ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed ampoules

wer^e pl^aced in large beakers, covered with water to which *m^ethylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardization. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman, University of
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Cal^ifo^rnia, Davis, and analyzed using gas phase (Gold̂ man 1963; *Steemann-

*^Nielsen 197̂ 4) or, in th^e Department of Oceanography, University of Washington,

were compared to samples obtained from the ̂ National Bureau of Standards. From

1970-1973^, ampoules were standardized by liquid scintillation techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4^% formalin, buffered (sodium *b^orate) or unbuffered^,^

for a final strength of approximately 1%. Samples were shipped to Seattle for

later analysis. Some sa^mples were collected fro^m a water pumping system during

summer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the samples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b)*. Samples were individually counted or samples ̂ from two, three, or

four days were combined for each depth. The samples combined to make a

composite were separated in time by one week or less. After thorough mixing^,^

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wurt, *FRG) and allowed to settle at least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ̂ ml cha^mber was

counted at 390 X using a 25 X ob^jective^, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter, cell volumes *(Larrance 196̂ 4),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

^University of ^Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sampled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved i^n 4^% *V/V formalin (final concentration) buffered with either

sodium acetate or sodium *borate.

Initially, samples were taken with an open 0.5 *m diameter ring net with

215 *^um mesh gauze. From June 1966 through July 1967, a 7.6 cm centrifugal
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pump system with a 10 c^m diameter hose intake was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were low,

the depth of sampling was estimated fro^m the length of the wire. Maximum depth

of sampling was about 185 *ra. Samples of 5 to 18 *m^3 of water were filtered at

a rate of 0.2 to 0.6 *m3 per *min through a net of 215 *^ym mesh si^ze. Beginning

in early July 1967, a closing 1 *m diameter ring net of either 110 or 215 *^ym

mesh was used to sample to 1000 *m. This sa^mpling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *m2 closing umbrella net began in September 1967 (Scott

1969; *Macaulay and Daly 1987). ^Mesh size was 223 and 569 *^ym. This net, with

a filtration ratio of 1.25:1, was the principal sampling device throughout the

remain^ing field progra^m though the netting itself was replaced with a high

filtr^ation type mesh (̂ 4:1 filtration ratio) in March 1972. All subsequent

samples were collected with the ̂ 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sampling

depths were at 10 *^m intervals from 300 to 10 *m, 100 *m intervals from 1000 to

10 *m, and 500 *m intervals from the bottom to 10 *m. The 10 *m *^v^-.pper limit was

chosen to protect the net during retrieval through the *hydrohole. Samples were

collected from as deep as 2500 *m.

Two other kinds of nets were somet^imes employed: a 3 *m^2 closing umbrella

net with 300 *ym mesh in summer 1968 and ai^m ^ 2 plummet net with 571 *ym mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanism activated with a messenger

*(^Macaulay 1978; *^Macaulay and Daly in prep.).

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for so^me groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

box s^canned depth ranges of 0-50, 50-100, 100-150, and 150-200 *fm. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *fm. The system included the standard Ross *200A transceiver unit,

recorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. Lis^t of *T-3 *zooplankton samples analyzed and used in theses, reports,
and publications

Hughes (1968) 399 samples collected with a pla^nkton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul *-• 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott *(19^C9) ̂ 523 ̂ camples collected with a pump, 1 *m closing ring net and
2 *m^2 umbrella net

Cruises 02

03
0̂ 4
05

22 *Jun -
27 *Jul -
30 *Aug -
5 *Feb -
10 *Jul -
13 *Sep -

15 *Jul 1966
25 *Aug
17 *Oct
14 *Feb 1967
6 *Sep 1967
23 *Sep 1967

*Dâ mkaer (1976) 52 samples collecte^d with aim closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976)
Cruises*:

*Pautzke (1979)

2 samples collected with aim closing ring net
07 10 *Jun 1968

12 *Jun 1968

16 samples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron, English, and *Damkaer (1984) 54 sa^mples collected with a i ^ m closing
ring net and 3 *m2 umbrella net

Cruises: 06 ^5 May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968



1̂ 4

operation, ech^o-sounding was conducted continuously^, normally on the 0-50 f̂ r̂ ô

scale. Daily recordings of 15-̂ 45 *n^dn were ̂ made using all depth ranges. Some

of these data are available on 1/̂ 4 inch ̂ magnetic tape, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data terminal. After editing the files to correct

data entry errors or to fill in gaps in the data, the files were transferred

to a *9-track, EBCDIC-coded magnetic tape for *NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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*TSE-(T-3)-02 *Q2 *̂ Jun 1966 ̂ - 18 ̂Gê t 1̂ 966

Modifications to the basic Program Methods

*Zooplankton sa^mples were collected with a 7.6 cm centrifugal pump with

water pumped through 10 cm diameter underwater hose clamped to the

*hydrographic wire. Rate of discharge varied from *ca. 0.2 to 0.6 *m^^ per *min.

The water was filtered through a conical net having a base of 0.5 *^m and a

height of 0.6 *m suspended in a 0.1 *m^^ container. Net mesh size was 215 ̂ vi^m.

Samples were collected at 5 *m intervals over a depth range of 5 to 180 *m
*^o

for periods of 20 and 30 *min. Volumes ranged from 5 to 18 *m *.

20% *methanol (final concen^tratio^n unspecified) was added to the samples

for antifreeze.

225 sa^mples were collected ̂ (120 day, 105 night).

For sample analysis^, see Hughes 1968; Scott 1969.

Data from *4C chlorophyll *a^_ samples collected with Van *Dorn bottles

during this cruise were lost.



*B. SCIE^NTIFIC CONTE^NT

^NAME O^F DATA FIELD

Water *transparen

Depth of Sample

Temperature

Salî nity

Sigma- *t

Dissolve^d oxygen

*P0^4

*N03 *.

*Si0^4

Chlorophyll a

Primary
productivity
*(1^4C uptake)

REPORTI^NG UNITS
OR CODE

*^cy ̂m^eters

meters

*°C

*°/*' *OO

^-
ml/1

*^vig-atom/1

*ti

*n

*_^-^j
*mg *m *^J

*mg *C *m^~^3 *h^~^l

*METHODS OF OBSER^VATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles, modified
Van *Dorn bottles

it

*^n

*^n

*^n

it

Van *Dorn bottles

*n

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY P^ROCEDURES

*N/A

*N/A

*N/A

*Salinometer^, University of
Washington

-
*Winkler

See Strickland and Parsons
(1968)

it

i^t

*Spectrophotometer^, *fluoro-
*meter (Strickland and
Parsons 196̂ 3)

Strickland and Parsons
(1968)

DATA PROCESSING
TECHNIQUES WITH FILTERING

AND A^VERAGING

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A



*C. DATA FORMAT

COMPLETE THIS SECTIO^N FOR PUNCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST RECORD TYPES CONTAINED IN THE *TRANSMITTAL OF YOUR FILE

GI^VE METHOD OF IDENTIFYING EACH RECORD TYP^E

2. GI^VE ̂ BRIE^F D^ESCRIPTION OF FI^LE ORGANIZATION

*3. *ATTRIBUTES *AS *EXPRESSED *IN

*^I *| *FO^RTRAN

*[ *| *AL^GOL

*[_ *| *_

I I COBOL

*L*A^NGUA^CE

^4. RESPONSIBL^E COMPUTER SPECIALIST:
NAME AND PHONE NUMBER

ADDR^ESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5. RECORDING MODE
*\^^^\ BC^D *| *| BI^N *ARY

*^OASCII * fXl EBCDIC

*n
6. NUMBER OF TRACKS

(CHANN^ELS) * | * | SEVE^N

7. PARITY

8. DENSITY

^[^X] ^NINE

*n
*^LXJO^D^D^

*! I EVEN

*j I 200 *BPI

*i *| 556 *BP!

*' 600 *BPI

^CD

1600 *BPI

9. LENGTH OF INTER-
RECORD GAP (IF KNOWN) I *' 3/4 INCH

^10. END OF FILE MARK
I *| O C T A L ^17

*|^yI T^ap^e Ma^rk
11. *PASTE-ON-PAPER LABEL D^ESCRIPTION (I^NCLUD^E^

ORI^GI^N^ATOR ̂ NA^ME AND ̂ SOME LAY ^SP^ECIFICATION^S^
OF DATA TYP^E, VOLUME NUMBE^R)

*^\ Ice Island *T-3 hydro^, chlorophy^l^l^, ^&^
Product^i^vity data sets.
Specs.- 9 track, EBCDIC, odd parity,
1600 *bp1, 5 files, *D=PE, *RL=120,
*MBL *^= 3000, *CV *= *EB, *F=S, *LB^=KU

12. PHYSICAL BLOCK LENGTH IN BYTES

*FL^=120 *MBL^«3000 Char.
^13. LENGTH OF BYTES IN BITS

*^r *^o *^R *^". *^? ̂ 4 - *^\ *:•



*D. INSTRUME^NT CALIBRATIO^N

This calibration information will be utili^zed by N^CAA's National *Oceanographic Instrumentation Center in their efforts to develop calibration
standards for voluntary acceptance by the *oceanographic community. Identify the instruments used by your organization to obtain the scien^-^
t if ic con^tent of the DDF (i.e., *STD, te^mperature and pressure sensors, *salinometers, oxygen meters, *ve^locimeters, etc.) a^nd furnish the cali-
bration data requested by completing and/or checking *(" *^i^/") the approp^riate spaces. Add the inte^rv^al time (i.e^., 3 ̂ months, ̂ 6 months, 9
months, etc.) if the fixed interval calibration cycle is checked.

INSTR^U^MENT TYPE
*(^MFR.. MODE^L NO.)

*Fluorom^eter
Turner Model 111

Reversing
ther^mo^meters

*Sallno^meter
Univ. ^Washington

^Naval Arctic
Research Lab.

DATE OF LAST
CALIBRATION

INSTRUMENT ̂ WAS CALIBRATED BY

YOU^R^
O^R^G^A^NIZ^ATION

*^(v^7)

X

X

X

X

OTHE^R^
OR^GANIZATION

(^GIV^E NA^ME)

manufacturer

CHECK ONE:
INSTRUMENT IS CALIBRATED

AT FIXE^D^
INTERVALS

*^«^v^>

BE^FO^RE
OR

AFT^ER USE

*^<^N/'

X

X

X

X

BEFORE
AND

AFTER USE

*^•v^7'

ONLY
AFTER
RE^PAI^R

*^•v^7)

ONLY

WHEN

NE^W

*(V^/l

I^NSTRU-
MENT

IS
NOT
CALI-

BRAT^E^D

*^•v^7^)

*NOAA FOR^M ̂ 24^-13



Pri^mary Production and Energy Flo^w

The progra^m was directed by the late Dr. *T. *Saunders English and funded

by the Office of Naval Research Contract *Nonr-477 (37) Project *NR 083 12 and

Contract *^N00014-67-0103-Q005. Users of the data are requested to acknowledge

the agency support.

The methods used by biological *oc^eanographers of the Depart^ment of

Oceanography^, University of ̂ Washingt^on, Seattle^, from 1966 to 1974 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

^methods are to compliment the entries in the individual cruise Data Docu^mentatio^n^

Forms where modifications^, if ̂ any, are given.

Ge^neral

The field program was maintained at various intensities for eight years

^(M^arch 1966 to June 1974), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 1974. During this period, divided into

28 cruises (Table 1), biological and environmental parameters were measured

(Table 2)*. The sa^mpling program was structured to monitor periods o^f active

change in the various para^meters. Thus, hydrography and *zooplankton sa^mpling

was a year round pursuit, field and logistic conditions permitting, whereas

chlorophyll *a^^ concentrations and pri^mary productivity *(^il^*C uptake) were usually

measured only during the summer (June to September). Various gear types,

methodologies, and sampling strategi^es w^ere tried and test^ed throughout the

field program.

The *oce^anographic working area was located on 3-4 *m thick sea ice in Colby

Bay adjacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *m on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sa^mpling equipment, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The dru^m on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory, Palisades, ̂ NY *(Hunkins and *Tiemann 1977). Hydrography and b^iology

(chlorophyll *a^_ and primary productivity) samples were not alw^ays taken from the

same bottle cast or on the same day. Each kind of data has a separate sample

numbering scheme. As a result, station positions may not always agree between

the *hydrographic and biological data. See individual cru^ise Data Documentation
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*16^f^f

1̂̂ 40̂ ° 1̂20̂ ° 100̂ °

Fi^g^. 1. Drift track of *T-3 fro^m June 1̂ 966 to A^pril 197̂ 4. The months of June, July^, August, .̂ and September
are indicated in s^mall let^ters for each year.



Table 1. Cruise numbers and dates of *T-3 field program

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

4

5

23

7

Mar

*Jun

*Feb

*Jun

*Sep

Apr

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

66 -

66 -

67 -

67 -

67 -

68 -

68 -

68 -

69 -

69 -

69 -

70 -

70 -

70 -

9 Apr

18 *Oct

15 *Feb

11 *Sep

2̂ 4 *Sep

9 *Jun

20 *Sep

31 Jan

13 *Jun

3 *Oct

5 Jan

23 M^ar

7 *Jun

5 *Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Nu^mber

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

Mar

^May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

May

*Oct

^Mar

Duration

70

71

71

71

71

71

72

72

72

72

73

73

73

74

- 30

- 30

- 30

- 1

- 20

- 20

- 31

- 29

- 13

- 7

- 28

- 19

- 8

- 1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3, March 1̂ 966 to June 197̂ 4

Total ^Number 1966 1967 1968
*_ Parameter of Samples *JFMAMJJASO^NDJFMA^MJJASO^-^NDJFMAMJJ_ASOND

Hydrography

Salinity 535̂ 4 X XX

Tem^perature 5354 X XX

Dissolved oxygen 5198 X XX

Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll a. 8022 XX *XXXX *XXXX

Productivity 4978 XXX XXX

Cell Counts 5838 *XXXX

*Zooplankton

Acoustic traces 40 mo

Plankton pump 427 *XXXXX X *XXXX

Nets (mesh size *^p^m)

0.5 *m ring (215) 38 XX

1 *m closing ring (110) 355

1 *^m closing ring (215) 318 XXX

1 *m2 plummet (571)̂ * 56

2 *m2 umbrella *(223)^f 9112 X

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

*XXXXX

X X X X X X X

X X

X X X

^* A net that catches while descending
^"^I" A collapsible net that can be lo^wered and retrieved through a hole in the ice



Table 2. *(c^on^t.)

Total Number 1969 1970 1971
Parameter of Sa^mples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll ̂ £

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

Nets (mesh size *^ym)

0.5 *m ring (215)

1 *m closing ring (110)

1 *m closing ring (215)

1 *m2 plummet (571)*

2 *m2 umbrella (223) *^f

2 *m2 umbrella (569)

3 *m2 umbrella (300)

535^4

535^4

5354

3611

3440

3440

8022

4978

5838

40 mo

427

38

355

318

56

9112

95

104

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*xxxx *xxxx *xxxxx
*xxxx *xxxx *xxxx

* X X X X X X X * X X X X X X X X X X X X X X X * X X X X

*xxxxxxxxx *xxxxxxxxx

X

X X

*XXXXXXX

X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

A net that catches while descending
^"^I" A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2 *(cont.)

Parameter
Total Nu^mber

of Sa^mples
1972 1973 197^4

*JFMAMJ^JASONDJFMAMJJASO^NDJFMAMJ^JASO^ND

Hydrography

Salinity 535^4

Temperature 5354

Di^ssolved o^xygen 5198

Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll *a^^ 8022

Productivity 4978

Cell Counts 5838

*Zooplankton

Acoustic traces 40 mo

Plankton pump 427

Nets (mesh size *^ym)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *^m closing ring (215) 318

1 *m2 plummet (571)* 56

2 *m2 umbrella (223) *^+ 9112

2 *m2 umbre^lla (569) 95

3 *m2 umbrella (300) 104

*XXXXXXXXXXXXXXXXXXXXX

*XXXXXXXXXXXXXXXXXXXXX

*XXXXXXXXXXXXXXXXXXXXX

*xxxx
*xxxx
*xxxx

*xxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxx

*xxxx
*xxxxx
*XXXXX

*xxxx
*xxxx

*XXXXXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXXXXXXXXXXXXXXXXX *XXXX

X X

*XXXXXXXXXXXXXXXXXXXXX *XXXXXX

A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



For^ms for kind of sa^mpling bottle used.

Hydrography and Nut^rients

Temperature^, salinity^, oxygen, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sampling bottles. The Van *Dorn bottles contained surgical tubing which may or

may not be toxic to organisms (see Price *et *al. 1986). In general^, the upper

100 *m was sampled at 5 *m intervals, 125-375 *m at 25 *^m intervals, ̂ 400-500 *m at

50 *^m intervals^, 600-1000 *m at 100 *m intervals, and 1000 *m to the bottom at

250 *m intervals with a 30 *m interval between the last bottle and the botto^m.

Periodically, additional samples were taken at 2 *m intervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternati^ng pattern of sampling, 0-100 *m, 0-500 *^m, 0-100 *^m, *0-deep, allowed

a more frequent survey of short-term variation in the near-surface stratum

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accu^mulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast was usually placed 5 *m below the water surface.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the botto^m. Computa-

tions of *thermometric depths *(^W^l^ist 1933) were performed for those observations

deeper than *^?.50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations)*. With the exception of

two casts (Cruise 11, station 1^, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sa^mpled. These two casts were corrected. All other ̂ depths

reported here are *uncorrect^ed, but should be within 2-5% of the true value.

Temperatures were determined from reversing thermometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

^mometers were read using a ligh^ted ^magnifying glass about 15 *min a^ft^e^r^

retrieval. Readings were corrected from the auxiliary thermometers and the

thermometer constants by an IBM 1130 program at the ̂ Department of Oceanography,

University of ̂ Washington.

Over 100 reversing therm^ometers were used during the course o^f these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available from the



latest date preceding the use of each ther^mometer on *T-3 were used to correct

the thermometer readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these data.

Salinity samples were drawn into 250 ml clear polyethylene bottles^,^

tightly sealed, and allowed to come to room te^mperature. Determinations were

made on *T-3 using an Industrial Instruments Model *P.S-7A (Industrial Instru-

ments Co., Cedar Grove, *^NJ) or a *Beckman Model *RS-7B *(Beckman Instruments, Inc.,

*Fullerton, *CA) portable induction *salinometer calibrated against a standard

*seawater sample obtained from the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *34.9°/oo col^lected fro^m *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 1964).

These values are considered to have an accuracy of *^± 0.003 *ppt.

Dissolved oxygen was ̂ana^lyzed by a modified *Winkler method (Strickland and

Parsons 1965). Brown BOD bottles of 250 ml capacity, an automatic 100 ml *pipet,

an automatic 25 ml burette readable to 0.01 ̂ ml, and an electric *stirrer were

used.

Nutrients were determined by the methods in Strickland and Parsons (1968)*.*

The samples were either analyzed ̂ immediately after collection or frozen for

later analysis either on the ice^, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate *determi-.

^nations were run on a *Brink^man PC/1000 *colorimater *(Brinkman Instru^ments,

*We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards *irade up with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll *^a^_

Chlorophyll *a^_ was determined according to Strickland and Parsons (1968).

In 1968 through 1970, water was filtered through ̂ 47 mm 0.45 *^ym *Millipore

filters *(Millipore Corporation, Bedford^, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approximate



pore size *= 1.0 *\^i^m^) *(Gelman Instrument Co.^, Ann Arbor, MI) were used.

^was added to all filters near the end of the filtration. In 1968, samples of

about 4 liters of water were analyzed using a *Beckman *DK *spectrophotometer in

Seattle and chlorophyll *a^_ was calculated using the *SCOR-UNESCO equations

*(Unesco 1966). For 1968 through 1973, samples of about 2 liters of water were

filtered and a Turner ̂ Model 111 *fluo^vrometer *(G. *K. Turner Associates, Palo

Alto, *CA) was used for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluoro^meter was calibrated using either a *Beckman *DU *spectrophotometer on *T-3

or a *Beckman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll *a^_ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^ents were not determined.

Primary Productivity

Primary productivity was measured during the summers by the radiocarbon

technique of *Steemann-Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experimental schemes were used:

• 1. Depth series - paired 130 ml light and dark bottles were filled with

water collected f^ro^m a nu^mber of depths and incubated under constant high

illumination (for the level of *irradiance, see below).

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50, 75^, and 100%

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator box was fronted with clear plexiglass ̂ and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ̂ ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubation.

Light, provided by a bank of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^<^> *(= 100%) in the incubator was between

1100 and 1400 *ft-c measured with a *GE Model No. 214 photo^meter (General Electric

Corporation, Stamford, *CT)*. A pumped water flow-through system maintained

ambient incubator temperature near *0°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure



10

less than 250 ̂m^m *Hg) onto 25 mm, 0.45 *^pm *Millipore filters^, washed with filtered

*seawater^, air-dried, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three times for 1000 counts, using a gas

flow proportional counter (Nuclear Chicago Corporation^, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a Nuclear Chicago Model *D-^47 counter

with *micromil window, *C-110 automatic sample changer^, *161-A sealer, and *C111B

printing timer, or on *T-3 using a Nuclear C^hicago m^anual, end-window Model

8770 sea^ler, Model 3053 sa^mple changer, Model 108 *G-M detector, and Model 8̂ 420

dual ti^mer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *^mg *C *m^~3 *h^"^1; *L-D is the difference between the light and dark

bottle in counts per minute c^orrected for machine bac^kground and coincidence;

*W is the total carbonate in *mg *C *ra^~^3 calculated from *W *^= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

Washington; 1.05 is the isotope discrimination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8%; *T is the incubation time (6 or 12 *hr).

All *^1^J^*C ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, *^Tniversity of Washington, from aqueous sodium carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was deter^mined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *^ym

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *NaOH. The solution was

well mi^xed, and after adding the *'.^:om^riercial sodium carbonate, mixed again.

Glass a^mpoules holding 2 or 5 ml of solutio^n were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed a^mpoules

wer^e pl^aced in large beakers, covered with water to which *m^ethylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardization. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman, University of
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Califo^rnia^, Davis, and analyzed using gas phase (Gold^man 1963; *Steemann-

*Nielsen 197̂ 4) or, in th^e Depart^men^t of Oceanography, University of Washington,

were compared to samples obtained from the ̂ National Bureau of Standards. From

1970-1973, ampoules were standardized by liquid scintillation ̂ techniques and

e^xternal standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4^% formalin, buffered (sodium *borate) or unbuffered,

for a final strength of approximately 1%. Samples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system during

summer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the samples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b) *. Samples were individually counted or samples from two, three, or

four days were combined for each depth. The samples combined to make a

compos^i^te were separated ̂ in ti^me by one week or less. After thorough ̂ mi^xing^,^

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wlirt, *FRG) and allowed to settle at ̂ least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml cha^mber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars^, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter^, cell volumes *(Larrance 196̂ 4),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sampled varied between and

within years. Re^gardless of the gear used, all samples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with either

sodium acetate or sodium *borate.

Initially, samples were taken with an open 0.5 *m diameter ring net wi^th

215 ̂u^r^n mesh gauze. Fro^m June 1966 through July 196^7, a 7.6 cm centrifugal



12

pu^mp syste^m with a 10 cm diameter hose intake was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were loŵ ,̂

the depth of sampling was estimated fro^m the length of the wire. Maximum depth

of sampling was about 185 *m. Samples of 5 to 18 *m^5 of water were filtered at

a rate of 0.2 to 0.6 *m^^ per *min through a net of 215 ̂v^i^m ̂mesh sî ze. Beginning

in early July 1967^, a closing 1 *m diameter ring net of either 110 or 215 ̂ vim

mesh was used to sample to 1000 *m. This sa^mpling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *m^2 closing umbrella net began in September 1967 (Scott

1969; *Macaulay and Daly 1987). Mesh size was 223 and 569 urn. This net, with

a filtration ratio of 1.25:1^, was the principal sampling device throughout the

remaining field progra^m though the netting itself was replaced with a high

filtr^ation type mesh (̂ 4:1 filtration ratio) in March 1972. All subsequent

samples were collected with the ̂ 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sampling

depths were at 10 *m intervals from 300 to 10 *m, 100 *m intervals from 1000 to

10 *m, and 500 *m intervals from the bottom to 10 *m. The 10 *m *^v^-.pper limit was

chosen to protect the net during retrieval through the *hydrohole. Samples were

collected from as deep as 2500 *m^.

Two other kinds of nets were sometimes employed: a 3 *m2 closing umbrella

net with 300 *^ym mesh in summer 1968 and a 1 *m^z plummet net with 571 *^ym mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanism activated with a messenger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

box s^canned depth ranges of 0-50, 50-100, 100-150, and 150-200 *fm. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *fm. The system included the standard Ross *200A transceiver unit,

recorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. List of *T-3 *zooplankton sa^mples analyzed and used in theses^, reports^,^
and publications

Hughes (1968) 399 samples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott (1969) 523 ̂ camples collected with a pump, 1 *m closing ring net and
2 *m^2 umbrella net

Cruises: 02 22 *Jun - 15 *Jul 1966
27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 14 *Feb 1967
0^4 10 *Jul - 6 *Sep 1967
05 13 *Sep - 23 *Sep 1967

*Damkaer (1976) 52 samples collecte^d with aim closing ring net
Cruises: 0^4 12 *Jul - 8 *Sep 1967

06 5 May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976) 2 samples collected with aim closing ring net
Cruises: 07 10 *Jun 1968

12 *Jun 1968

*Pautzke (1979) 16 samples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron, English, and *Damkaer (1984) 54 samples collected with aim closing
ring net and 3 in2 umbrella net

Cruises: 06 5 May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968



1̂ 4

operation, echo-sounding was conducted continuously, normally on the 0-50 f^r^o^

scale. Daily recordings of 15-̂ 45 *m^in were made using all depth ranges. Some

of these data are available on 1/̂ 4 inch magnetic tape, but retrieval will be

difficult.

Data Management

The data were available fro^m computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data terminal. After editing the files to correct

data entry errors or to fill in gaps in the data, the files were transferred

to a *9-track^, EBCDIC-coded magnetic tape for *NODC. The resulting tape

contains three files of *hydrographic data, one ̂ file of chlorophyll data, and

one file of primary productivity data.
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*TSE-(T-3)-03 01 *Feb 1967 - 15 *Feb 1967

Modifications to the basic program ̂methods

*Zooplankton samples were collected with a 7.6 c^m centrifugal pump with

water pumped through 10 cm diameter underwater hose clamped to the *hydrographic

wire. ^Rate of discharge varied fro^m *ca. 0.2 to 0.6 *m^^ per *min. The water was

filtered through a conical net having a base of 0.5 *m and height of 0.6 *m*

suspended in a 0.1 *m-^^ container. Net mesh size was 215 *^ym.

Samples were collected at 5 *m intervals over a depth range of 10 to

185 *m for periods of 20 and 30 *min. Volumes ranged from 5 to 18 *m *.

17̂ 4 samples were collected (87 day^, 87 night).

For sample analysis, see Hughes 1968^; Scott 1969.



*B. SCIENTIFIC CONTE^NT

NAME OF DATA FIELD

Water *transparen

Depth of Sample

Temperature

Sali^nity

Sigma- *t

Dissolved oxygen

*P04

*N03

*Si0^4

Chlorophyll a

Primary
productivity
*(^l^^C uptake)

REPORTING UNITS

OR CODE

*^cy meters

meters

*°C

*/ *OO

-

ml/1

*^Ug-atom/1

*n

*n

rag *m~-^*

*mg *C *m^~^3 *h""^-^*^-

METHODS OF OBSERVATION AND

INSTRUMENTS USED
(SPECIFY TYPE AND MODEL)

*Secchi Disk

Wire out

*, Reversing thermometers

*Nansen bottles, modified
Van *Dorn bottles

*n

*n

*^n

*^n

it

Van *Dorn bottles

*n

ANALYTICAL METHO^DS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

*N/A

*N/A

*N/A

*Salinometer, University of
Washington

-

*Winkler

See Strickland and Parsons
(1968)

*n

*"

*Spectrophotometer^, *fluoro^-
*meter (Strickland and
Parsons 196̂ 3)

Strickland and Parsons
(1968)

DATA PROCESSING

TECHNI^QUES WITH FILTERING

AND AVERAGING

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

^NO ^a A ^FO^RM ^24^-^1^3



*C. DATA FORMAT

COMPLETE THIS SECTIO^N FOR PUNCHED CA^RDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIO^NS.

1. LIST R^ECORD TYPES CO^NTAINED IN THE *TRANS^MITTAL OF YOUR FILE

GI^VE METHOD OF IDENTIFYING EACH RECORD TYPE *r

2. GI^VE B^RI^EF D^ESCRIPTION OF FILE ORGANIZATION

3. ATTRIBUTES AS EXPRESSED IN

^FORTRAN

*^QALGOL * | * | COBOL

* | * | L A N * G U A G E

4. RESPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMBER *_*

ADDRESS

*CO^MPLETE *THIS *SECTION *IF *DATA *ARE *ON *MAGNETIC *TAPE

5. RECORDING MODE
*^Lj *BCD *^L^JBINARY

*^Q^JASCII *^[X^] *EBCDIC

*n
6. NUMBER OF TRACKS

(CHANNELS) *^LJ S E V E N

7. PARITY

8. DENSITY

*NINE

*n
*X| *ODD

*• *| *E^VEN

*• *I *^200 *BPI

*^1 *| *556 *BPI

*: *| *800 *BPI

*n

*1600 *B^PI

9. LENGTH OF INTER-
RECORD GAP (IF KNOWN) *i *Xl 3/4 INCH

^a
*10. *END *OF *FILE *MARK *_

*| *| *OCTAL *17

*M^a^rk

11. *PASTE-ON-PAPER LABEL DESCRIPTION (INCLUDE
ORIGINATOR NAME AND SOME LAY SPECIFICATIONS
OF DATA TYPE. VOLUME NUMBER)

Ice Island *T-3 hydro, chlorophyll^^ ^&^
Productivity data sets.
Specs.- 9 track, EBCDIC, odd parity,
1600 *bp1^, 5 files, *D=PE, *RL=120,
*MBL *= 3000, *C^V *= *EB, *F=S, *LB^=KU

1^2. PHYSICAL BLOCK LENGTH IN BYT^ES

*FI^XL20 *MBI^X^3000 Char.
*13. *LENGTH *OF *BYTES *I^N *BITS



*D. INSTRUMENT C^ALIBRATION

This calibration information wil l be utilized by *^NOAA's ̂ National *Oceanographic Instrumentation Center in their e^fforts to develop ca^libration
standards for voluntary acceptance by the *oceanographic community. Identify the instru^ments used by your organization to obtain the scien^-^
t if ic content of the DDF (i.e., *STD, temperature and pressure sensors, *salinometers, oxygen meters, *velocime^ters, etc.) a^nd furnish the cali-
bration data requested by completing and/or checking *(" *^)/"^) the approp^riate spaces. Add the interval ti^me (i.e., 3 months, 6 months, ^9^
months, etc.) if the fi^xed interval calibration cycle is checked.

INSTRUMENT TYPE
*(^M^FR.. ̂ MOD^EL NO.)

*Fluorometer
Turner Model 111

Reversing
thermometers

*Salinometer
Univ. ^Washington

^Naval Arctic
Research Lab.

DATE OF LAST
CALIBRATION

INST^RUMENT WAS CALIBRATED BY

YO^UR

OR^GANI^ZATION

*(^>^/)

X

X

X

X

OTHER
OR^GANIZATIO^N^

(^GIV^E NAME)

manufacturer

CHEC^K ON^E:
INSTRUMENT IS CALIBRATED

^AT ̂ FI^XE^D^
I^NTER^VALS

*<^\/>

B^EFORE
OR

AFT^ER USE

*^(^V/^l

X

X

X

X

BEFORE
AN^D^

AFTER USE

*^<^\/>

ONLY
AFTER
REPAIR

*^tv')

ONLY
WHEN
^NEW

*^(^V^'^l

I^NSTR^U^-^
MENT

IS
NOT
CALI-

BRAT^ED

*^<^v/>

^NO *A^A FO^R^M ̂ 2^4-1^3



Primary Production and Energy Flow

The program was directed by the late Dr. *T. *Saunders English and funded

by the Office of Naval Research Contract *^Nonr-^477 (37) Project *NR 083 12 and

Contract *N00014-67-0103-0005. Users of the data are requested to acknowledge

the a^gency support.

The methods used by biological *oc^eanographers of the Department of

Oceanography, University of ̂ Washington^, Seattle, from 1966 to 197̂ 4 on Fletcher's

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to compliment the entries in the individual cruise Data Documentation

Forms where m^odifications, if any^, are given.

Ge^neral

The field program was maintained at various intensities for eight years

^(March 1966 to June 197̂ 4), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 197̂ 4. During this period, divided into

28 cruises (Table 1), biological and environmental parameters were measured

(Table 2)*. The sa^mpling progra^m was structured to ̂ monitor periods of active

change in the various parameters. Thus, hydrography and *zooplankton sampling

was a year round pursuit, field and logistic conditions per^mitting, whereas

chlorophyll *a^_ concentrations and primary productivity *(^i^l^+C uptake) were usually

^measured only during the summer (June to September). Various gear types,

methodologies, and sampling strategi^es w^ere tried and test^ed throughout the

field program.

The *oce^anographic working area was located on 3-4 *m thick sea ice in Colby

Bay adjacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *m on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sampling equipment, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The dru^m on the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory, Palisades^, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll ̂ £ and primary productivity) samples were not always taken from the

same bottle c^ast or on the same day. Each kind of data has a separate sample

numbering scheme. As a result, station positions may not always agree between

the *hydrographic and biological data. See individual cruise Data Documentation



180 ̂ -

160

^1^40° ^1^20^' ^100^°

^Fig. 1. Drift track of *T-3 from ̂J^une 1̂ 96̂ 6 to April 197̂ 4. T̂ he ̂ mo^nths of June^, July, August, *^/^ind September
are ^indicated in *s^r^aall let^ters for each year.



Table 1. Cruise numbers and dates of *T-3 field progra^m

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

4

5

23

7

Mar 66

*Jun 66

*Feb 67

*Jun 67

*Sep 67

Apr 68

*Jun 68

*Sep 68

Jan 69

*Jun 69

*Oct 69

Jan 70

Mar 70

*Jun 70

- 9

- 18

- 15

- 11

- 24

- 9

- 20

- 31

- 13

- 3

- 5

- 23

- 7

- 5

Apr

*Oct

*Feb

*Sep

*Sep

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

*Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Number

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

Mar

May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

^May

*Oct

^Mar

Duration

70

71

71

71

71

71

72

72

72

72

73

73

73

74

- 30

- 30

- 30

- 1

- 20

- 20

- 31

- 29

- 13

- 7

- 28

- 19

- 8

- 1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3, March 1966 to June 1974

Total Number 1966 1967
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJ

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll a

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

535̂ 4 X

5354 X

5198 X

3611

3440

3440

8022 XX X X X X

4978 XXX

5838

40 mo

427 X X X ̂ X X X X X X X

1968
*FMAMJJASOND

X X

X X

X X

X X X X

X X X

X X X X

Nets (mesh size *^pm)

0.5 *m ri^ng (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56

2 *m^2 umbrella *(223)^1^" 9112

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

X X

X X X

X

X X X X X

X X X X X X X

X X

X X X

^* A net that catches while descending
*^^ A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(c^ont.)

Total Number 1969 1970 1971
Para^meter of Samples *JFMAMJJASO^NDJFMAMJJASONDJFM^AMJJ^ASO^ND

Hydrography

Salinity

Temperature

^Dissolved o^xygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll *a^_

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

Nets (mesh size *^pm)

0.5 *m ring (215)

1 *^m closing rin^g (110)

1 *^m closing ring (215)

1 *^m^2 plum^met (571)^*^

2 *m2 umbrella (223) *^f

2 *m2 umbrella (^569)

3 *m2 umbrella (300)

535^4

535^4

5354

3611

3440

3440

8022

4978

5838

40 mo

427

38

355

318

56

9112

95

104

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*xxxx *xxxx *xxxxx
*xxxx *xxxx *xxxx

* X X X X X X X * X X X X X X X X X X X X X X X * X X X X

*xxxxxxxxx *xxxxxxxxx

X

X X

*XXXXXXX

X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

A net that catches while descending
^"^I" A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2 *(cont.)

Total Number 1972
Parameter of Samples *JFMAMJJASO

Hydrography

Salinity

Temperature

Di^ssolved o^xygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll a

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

5354

5354

5198

3611

3440

3440

8022

4978

5838

40 mo

427

*XXXXXXXXXX

*XXXXXXXXXX

*XXXXXXXXXX

*XXXX *XXXXX

*XXXX *XXXXX

*XXXX *XXXXX

*xxxx
*XXXXX

*XXXXX

*XXXXXXXXXX

1973 1974
*NDJFMAMJJASONDJFMAMJJASOND

*XXXXXXXXXXX

*XXXXXXXXXXX

*XXXXXXXXXXX

*XXXXXXXXXXX

*XXXXXXXXXXX

*XXXXXXXXXXX

*xxxx
*xxxx

*xxxxxxxxx

*XXXXXXXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*xxxx

Nets (̂ mesh size *^ym)

0. 5 *m rin^g (215) 38

1 *^m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)* 56

2 *m2 umbrella (223) *^+ 9112

2 *ra2 umbrella (569) 95

3 *m2 umbrella (300) 104

X X

*XXXXXXXXXXXXXXXXXXXXX *XXXXXX

A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



For^ms for kind of sampling bottle used.

Hydrography and Nutrients

Temperature, salinity^, oxygen, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sampling bottles. The Van *Dorn bottles contained surgical tubing which may or

may not be to^xic to organisms (see Price *et *al. 1986). In general^, the upper

100 *m was sampled at 5 *m intervals, 125-375 *m at 25 *m intervals^, ̂ 400-500 *m at

50 *m intervals, 600-1000 *m at 100 *m intervals, and 1000 *m to the bottom at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically, additional samples were taken at 2 *^m intervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sampling, 0-100 *m, 0-500 *m^, 0-100 *m, *0-deep^, allowed

a more frequent survey of short-ter^m variation in the near-surface stratum

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast was usually placed 5 *^m below the water surface.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the bottom. Computa-

tions of *thermometric depths *(Wiist 1933) were performed for those observations

deeper than *^?.50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations). With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrect^e.d, but should be within 2-5% of the true value.

Temperatures were determined from reversing ther^mometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

mometers were read using a lighted ̂ magnifying glass about 15 *min after

retrieval. Readings were corrected from the auxiliary ther^mometers and the

thermometer constants by an IBM 1130 program at the Department of Oceanography,

University of Wa^shington.

Over 100 reversing thermometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available from the



latest date preceding the use of each ther^mo^meter on *T-3 were used to correct

the ther^mometer readings. The calibrations ̂ were usually 0.5-3 *yr old when

they were applied to these data.

Salinity samples were drawn into 250 ̂ ml clear polyethylene bottles,

tightly sealed^, and allowed to come to room temperature. Determinations were

made on *T-3 using an Industrial Instruments Model *P.S-7A (Industrial Instru-

ments Co., Cedar Grove, *NJ) or a *Beckman Model *RS-7B *(Beck^man Instruments, Inc.,

*Fullerton, *CA) portable induction *salinometer calibrated against a standard

*seawater sample obtained from the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *3^4.9°/00 collected from *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 196̂ 4).

These values are considered to have an accuracy of *^± 0.003 *ppt.

Dissolved o^xygen was ̂ana^lyzed by a modified *Winkler method (Strickland and

Parsons 1965). Brown BOD bottles of 250 ml capacity, an automatic 100 ml *pipet,

an automatic 25 ml burette readable to 0.01 ml, and an electric *stirrer were

used.

Nutrients were determined by the methods in Strickland and Parsons (1968) *.*

The samples were either analyzed immediately after collection or frozen for

later analysis eit^her on the ice, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate *determi-.

nations were run on a *Brinkman PC/1000 *colorimater *(Brinkman Instruments,

*We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mi^xed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards ̂trade up with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll a

Chlorophyll *^a^_ was determined according to Strickland and Parsons (1968).

In 1968 through 1970, water was filtered through 47 m^m 0.45 *^ym *Millipore

filters *(Millipore Corporation, Bedford, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973^, *Gelman *A/E glass fiber filters (approximate



pore size *= 1.0 *^ym) *(Gelman Ins^trument Co.^, Ann Arbor^, MI) were used. *MgCC>3

was added to all filters near the end of the filtration. In 1968, sa^mples of

about 4 liters of water were analyzed using a *Beckman *DK *spectrophotometer in

Seattle and chlorophyll a was calculated using the *SCOR-UNESCO equations

*(Unesco 1966). For 1968 through 1973, samples of about 2 liters of water were

filtered and a Turner Model 111 *fluo^rometer *(G. *K. Turner Associates^, Palo

Alto, *CA) was used for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluorometer was calibrated using either a *Beckman *DU *spectrophotometer on *T-3

or a *Beckman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll *a^_ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^ents were not determined.

Primary Productivity

Primary productivity was measured during the summers by the radiocarbon

technique of *Steemann-^Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experi^mental schemes were used:

1. Depth series - paired 130 ml light and dark bottles were filled with

water collected from a nu^mber of depths and incubated under constant high

illumination (for the level of *irradiance, see below)*.

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50̂ , 75, and 100%

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator box was fronted with clear plexiglass and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubation.

Light, provided by a bank ̂ of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^o *(= 100%) in the incubator was between

1100 and 1400 *ft-c measured with a *GE Model ̂ No. 214 photo^meter (General Electric

Corporation, Stamford, *CT)*. A pumped water flow-through system maintained

ambient incubator temperature near *0°C. Samples were incubated for 6 or 12*'hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 mm *Hg) onto 25 m^m^, 0.45 *^ym *Millipore filters, washed with filtered

*seawater, air-dried, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three ti^mes for 1000 counts, using a gas

flow proportional counter (̂ Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a Nuclear Chicago Model *D-47 co^unter

with *^micro^mil window, *C-110 auto^matic sample changer, *161-A sealer, and *C111B

printing timer^, or on *T-3 using a Nuclear C^hicago manual, end-window ̂ Model

8770 sea^ler^, Model 3053 sample changer, Model 108 *G-^M detector, and Model 8̂ 420

dual timer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~^3 *h^"^1; *L-D is the difference between the light and dark

bottle in counts per minute corrected for machine bac^kground and coincidence;

*W is the total carbonate in *mg *C *n^r^^ calculated from *W *^= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson^, Department of Oceanography, University of

Washington; 1.05 is the isotope discrimination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8%; *T is the incubation time (6 or 12 *hr)*.

All *^1^1^+C .ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, *t^/niversity of Washington, from aqueous sodium carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was determined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 ̂ u^r^n^

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *NaOH. The solution was

well mixed, and after adding the *^'.^lom^riercial sodium carbonate, mi^xed again.

Glass ampoules holding 2 or 5 ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed ampoules

wer^e pl^aced in large beakers, covered with water to which *m^ethylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardization. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman, University of
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Califo^rnia, Davis^, and analyzed using gas phase (Goldman 1963; *Steemann-

*^Nielsen 197̂ 4) or, in th^e Department of Oceanography, University of Washington,

were compared to samples obtained from the National Bureau of Standards. From

1970-1973, a^mpoules were standardized by liquid scintillation techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4% formalin, buffered (sodium *b^orate) or unbuffered,

for a final strength of appro^ximately 1%. Samples were shipped to Seattle for

later analysis. Some samples were collected fro^m a water pumping system during

summer 1970 (see below).

*Phytoplankton species were enumerated for some of the samples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b)*. Samples were individually counted or sa^mples ̂ from two, three, or

four days were combined for each depth. The samples combined to make a

compos^ite were separated in time by one week or less. After thoroug^h ̂ mi^xi^ng^,^

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wiirt, *FRG) and allowed to settle at ̂ least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml cha^mber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars, and the 1.25 X ̂magnification factor.

Cell counts were converted to cells per liter, cell volumes *(Larrance 1964),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sampled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with either

sodiu^m acetate or sodium *borate.

Initially, samples were taken with an open 0.5 *m diameter ring net with

215 *^ym mesh gauze From June 1966 through July 1967, a 7.6 cm centrifugal
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pump syste^m with a 10 cm diameter hose intake was lowered. A .25 kg weight at

the end of the wire held down the hose intake. Since wire angles were low,

the depth of sampling was estimated from the length of the wire. Maximum depth

of sampling was about 185 *m. Samples of 5 to 18 *^m^3 of water were filtered at

a rate of 0.2 to 0.6 *m3 per *min through a net of 215 *^ym mesh si^ze. Beginning

in early July 1967, a closing 1 *m dia^meter ring net of either 110 or 215 *ym

mesh was used to sa^mple to 1000 *m. This sa^mpling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *^m^2 closing umbrella net began in September 1967 (Scott

1969; *Macaulay and Daly 1987). Mesh size was 223 and 569 ̂ urn. This net^, with

a filtration ratio of 1.25:1, was the principal sampling device throughout the

remaining field progra^m though the netting itself was replaced with a high

filtr^ation type mesh (̂ 4:1 filtratio^n ratio) in March 1972. All subsequent

samples were collected with the ̂ 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sampling

depths were at 10 *m intervals from 300 to 10 *m, 100 *m intervals from 1000 to

10 *m, and 500 *^m intervals fro^m the bottom to 10 *m. The 10 *m *^v.pper limit was

chosen to protect the net during retrieval through the *hydrohole. Samples were

collected from as deep as 2500 *m.

^Two other kinds of nets were sometimes employed: a 3 *m^2 closing umbrella

net ̂ with 300 *^v^>m mesh in su^mmer 1968 and aim ^ 2 plummet net with 571 *ym mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanism activated with a messenger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

^Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10̂ ° transducer with an impedance matching

bo^x s^canned depth ranges of 0-50, 50-100, 100-150, and 150-200 *fm. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *fm. The system included the standard Ross *200A transceiver unit^,^

recorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. List of *T-3 *zooplankton sa^mples analyzed and used in theses^, reports,
and publications

Hughes (1968) 399 samples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott (19̂ 69) 523 ̂ camples collected with a pump, 1 *m closing ring net and
2 *m2 umbrella net

Cruises: 02 22 *Jun - 15 *Jul 1966
27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967
04 10 *Jul - 6 *Sep 1967
05 13 *Sep - 23 *Sep 1967

*Da^mkaer (1976) 52 samples collecte^d with aim closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976) 2 samples collected with aim closing ring net
Cruises: 07 10 *Jun 1968

12 *Jun - 1968

*Pautzke (1979) 16 samples collected with a 2 *^m2 u^mbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron, English, and *Damkaer (1984) 54 samples collected with aim closing
ring net and 3 in 2̂ umbrella net

Cruises: 06 5 ^May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968



1̂ 4

operation, ech^o-sounding was conducted continuous^ly^, normally on the 0-50 *fm

scale. Daily recordings of 15-̂ 45 *m^dn were made using all depth ranges. Some

of these data are available on 1/̂ 4 inch ̂ magnetic tape^, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data terminal. After editing the files to correct

data entry errors or to fill in gaps in the data^, the files were transferred

to a *9-track, EBCDIC-coded magnetic tape for *^NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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*TSE-(T-3)-04 0̂ 4 *Jun 1967 - 11 *Sê p 1̂ 967

Modifications to the basic program ̂methods

*Zooplankton samples were collec^ted at 25 and 45 *m with a 7.6 cm

centrifugal pump with water pumped through 10 cm diameter underwater hose

clamped to the *hydrographic wire. Approximately 10 *m^3 of water were filtered

through a 215 *^y^m mesh net. ^Fourteen day and fourteen night sa^mples ̂were

collected.

*Zooplankton samples were also collected with aim closing ring net^,^

mesh size 215 ̂vim^, over 10 *m depth intervals from 10 - ̂100 *m^, 20 *m intervals

from 100 - 200 *m, 50 *m intervals from 200 - 400 *m, and 100 *m intervals from

400 - 1000 *m. Two hundred forty-three samples were collected.

Chlorophyll *a^_ and primary productivity data collected during this

cruise were lost.

For *zooplankton sample analysis see Hughes 1968; Scott 1969; *Damkaer 1976.



*B. SCIE^NTIFIC CONTENT

NAME OF DATA FIELD

Water *transparen

Depth of Sample

Temperature

Salinity

*Sigma-t

Dissolved oxygen

*P0^4

*N03

*Si0^4

Chlorophyll a

Primary
productivity
*(^i^^C uptake)

REPORTING UNITS
OR COD^E

*^cy meters

meters

*°C

*/ *oo

-
ml/1

*^yg-atom/1

*u

*u

*mg *m^~^^

*mg *C *m^"-^1 *h~~^l

METHODS OF OBSERVATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles^, modified
Van *Dorn bottles

*u

*u

*^n

*u

*u

Van *Dorn bottles

*^u

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)
AND LABORATORY PROCEDURES

*N/A

*N/A

*N/A

*Salinometer, University of
Washington

-

*Winkler

See Strickland and Parsons
(1968)

*u

*u

*Spectrophotometer, *fluoro-
*meter (Strickland and
Parsons 196̂ 3)

Strickland and Parsons
(1968)

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND A^VERAGING

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*^NO^AA *^POPM 2^4^-^1^3



*C. D^ATA FORMAT

COMPL^ETE THIS SECTION FOR PU^NCHED C^ARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST R^ECORD TYP^ES CONTAINED IN TH^E *TRANSMITTAL OF YOUR FILE

GI^VE METHOD OF IDENTIFYING EACH RECORD TY^PE

2. GI^VE BRIEF DESCRIPTION OF FILE ORGANIZATION

3. ATTRIBUTES AS EXPRESSED IN *^Q^Jp^L^-^1 *[~|

1 *|^FORTRA^N *| *|

^AL^GOL *|*|COBOL

*L*A^N^GUA^C^E

4. RESPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMB^ER

ADDR^ESS

CO^MPLETE THIS SECTION IF DATA ARE ON MAGN^ETIC TAPE

5. RECORDING MODE
*[ 1 BCD 1 *| B I N A R Y

*(^GA S C ^ H *^ fXl EBCDIC

*n
6. NUMBER OF TRACKS

(CHANNELS) * [ * | SEVEN

*r^v^i
* ; *A | NINE

*n
7. PARITY

[X] ODD

*! I EVEN

8. D^ENSITY

*j~~| ̂ 200 *BPI *^f^x"| 1600 *BPI

*' *| 556 *BPI

• 1 800 *B^PI

*n

9. LENGTH OF INTER-
RECORD GAP (IF KNOWN) I X ̂ 1 ̂ 3/4 INCH

10. END OF FILE MARK
*^F^JOCTAL 17

*ly^l T^a^p^e Mar^k
*^"

11. *PASTE-ON-PAPER LABEL DESCRIPTION (INCLUDE
ORIGINATOR NAME AND ̂ SOME LAY SPECIFICATIONS
*^~r^r ̂ D^A^T^A *TYP^R. *^V^OI..UM^£^_NI1MF^I^R^R^I *..

Ice Island *T-3 hydro, chlorophyll, ^&^
Productivity data sets.
Specs.- ^9 track, EBCDIC, odd parity,
1600 *bp1, 5 files, *D^=PE, *RL=120,
*MBL *^= 3000, *CV *= *EB, *F=S, *LB=KU

1

12. PHYSICAL BLOCK LENGTH IN BYTES

*FI^XL20 *^MBL^»3000 C^har.
13. LENGTH OF BYTES IN BITS

*^K *c*. *^t ̂ * *F *^o *R



*D. INSTRU^ME^NT CALIBR^ATION

This calibration information will be utili^zed by *NOAA^'s ̂ National *Oceanographic Instrumentation Ce^nter in their e^fforts to develop calibration
standards for voluntary acceptance by the *oceanographic community. Identify the instruments used by your organization to obtain the scien-
t i f ic content of the DDF (i.e., *STD, temperature and pressure sensors, *salino^meters, oxygen ̂ meters, *velocimeters, etc.) and furnish the cali-
bration data requested by completing and/or checking *("^(^/") the appropriate spaces. Add the interval time (i.e., 3 months, 6 months, 9
months, etc.) if the fixed interval calibration cycle is checked.

INSTRUMENT TYPE
*(MFR., MODEL NO.)

Fluor *o^meter
Turner Model 111

Reversing
thermo^meters

*Sallnometer
Univ .̂ ^Washington

^Naval ^Arctic
Research Lab.

DATE OF LAST
CALIBRATION

INSTRUMENT WAS CALIBRATED BY

YOUR
OR^GANIZATION

*(^V/)

X

X

X

X

OTHER

OR^GA^NI^Z^ATIO^N^
(GIVE NAME)

manufacturer

CHECK ONE:
INSTRU^M^ENT IS CALIBRATED

AT FIXED
INTER^VALS

*<^V^>

BEFORE
OR

AFTER USE

(^0

X

X

X

X

B^EFOR^E^
AN^D^

AFTER USE

*(v^7)

ONLY
AFTER
REPAIR

*(V/>

ONLY

^WHEN
^NEW

*^<v^/>

INSTRU^-^
MENT

IS
NOT
CALI-

BRAT^ED

*(V^/>

*NOAA FO^R^M ̂ 24^-^13



Primary Production and Energy Flow

The program was directed by the late ̂Dr. *T. *Saunders English and funded

by the Office of Naval Research Contract *Nonr-477 (37) Project *NR 083 12 and

Contract *N0001^4-67-0103-0005. Users of the data are requested to acknowledge

the agency support.

The methods used by biological *oc^eanographers of the Department of

Oceanography^, University of Washington, Seattle, from 1966 to 197̂ 4 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to compliment the entries in the individual cruise Data Documentation

Forms where modifications^, if any, are given.

Ge^neral

The field program was maintained at various intensities for eight years

(.M̂ arch 1966 to June 1974), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 1974. During this period, divided into

28 cruises (Table 1), biological and environmental parameters were measured

(Table 2)*. The sampling progra^m was structured to ̂ monitor periods of active

change in the various parameters. Thus, hydrography and *zooplankton sampling

was a year round pursuit, field and logistic conditions permitting, whereas

chlorophyll *a^_ concentrations and primary productivity *(^i^JtC uptake) were usually

measured only during the su^m^mer (June to September). Various gear types,

methodologies, and sampling strategi^es w^ere tried and test^-^ad throughout the

field program.

The *oce^anographic working area was located on 3-4 *m thick sea ice in Colby

Bay adjacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *m on a side, cut in the ice. The hut

contained a sp^ace heater, *oceanographic sampling equipment^, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The dru^m on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory, Palisades^, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll ̂ £ and primary productivity) samples were not always taken from the

same bottle c^ast or on the same day. Each kind of data has a separate sa^mple

nu^mbering scheme. As a result, station positions may not always agree between

the *hydrographic and biological data. See individual cruise Data Docu^mentation



180 ̂ -

160̂ "

1̂̂ 40̂ ° *, 1̂ 20̂ ° 100̂ "

^Fig. 1. Drift track of *T-3 from June 1̂ 966 to April 197̂ 4. The months of June, July, August, ̂-^and September
are indicated in small letters for each year.



Table 1. Cruise numbers and dates of *T-3 field program

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

4

5

23

7

Mar 66

*Jun 66

*Feb 67

*Jun 67

*Sep 67

Apr 68

*Jun 68

*Sep 68

Jan 69

*Jun 69

*Oct 69

Jan 70

Mar 70

*Jun 70

- 9

- 18

- 15

- 11

- 24

- 9

- 20

- 31

- 13

- 3

- 5

- 23

- 7

- 5

Apr

*Oct

*Feb

*Sep

*Sep

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

*Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Number

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

Mar

May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

May

*Oct

^Mar

Duration

70

71

71

71

71

71

72

72

72

72

73

73

73

74

- 30

- 30

- 30

- 1

- 20

- 20

- 31

- 29

- 13

- 7

- 28

- 19

- 8

- 1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field da^ta collected at *T-3, March 1966 to June 197̂ 4

Total Number 1966 1967
Para^meter of Samples *JFMAMJJASONDJFMAMJJASONDJ

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll ̂£

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

535̂ 4 X

5354 X

5198 X

3611

3440

3440

8022 XX X X X X

4978 XXX

5838

40 mo

427 X X X X X X X X X X

1968
*FMAMJJASOND

X X

X X

X X

X X X X

X X X

X X X X

Nets (mesh size *^ym)

0.5 *m ring (215) 38 XX

1 *m closing ring (110) 355 X X X X X

1 *m closing ring (215) 318 XXX

1 *m2 plu^mmet (571)̂ * 56

2 *m2 umbrella *(223)^1" 9112 X *XXXXXXX

2 *m2 umbrella (569) 95 XX

3 *m 2 umbrella (300) 104 XXX

^* A net that catches while descending
*"^f A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(cont.)

Total Number 1969 1970 1971
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrog^raphy

Salinity

Temperature

Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll a

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

Nets (mesh size urn)

0.5 *m ring (215)

1 *m closing ring (110)

1 *m closing ring (215)

1 *m^2 plummet (571)*

2 *m2 umbrella (223) *^f

2 *m2 umbrella (569)

3 *m2 umbrella (300)

535^4

535^4

5354

3611

3440

3440

8022

4978

5838

40 mo

427

38

355

318

56

9112

95

104

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*xxxx *xxxx *xxxxx
*xxxx *xxxx *xxxx

* X X X X X X X * X X X X X X X X X X X X X X X * X X X X

*xxxxxxxxx *xxxxxxxxx

X

X X

*XXXXXXX

X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2 *(cont.)

Parameter
Total Number

of Samples
1972 1973 1974

*JFMAMJJASO^NDJFMAMJJASONDJFMAMJJASO *ND

Hydrography

Salinity 535̂ 4

Temperature 5354

Di^ssolved oxygen 5198

Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll *a^_ 8022

Productivity 4978

Cell Counts 5838

*Zooplankton

Acoustic traces 40 mo

Plankton pump 427

Nets (mesh size *^ym)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)* 56

2 *m2 umbrella (223) *^t 9112

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

*XXXXXXXXXXXXXXXXXXXXX *XXXXXX

*XXXXXXXXXXXXXXXXXXXXX *XXXXXX

*XXXXXXXXXXXXXXXXXXXXX *XXXXXX

*XXXX *XXXXXXXXXXXXXXXX *XXXXXX

*XXXX *XXXXXXXXXXXXXXXX *XXXXXX

*XXXX *XXXXXXXXXXXXXXXX *XXXXXX

*xxxx *xxxx
*xxxxx *xxxx
*XXXXX *XXXXXXXXX *XXXXXX

*XXXXXXXXXXXXXXXXXXXXX *XXXX

X X

*XXXXXXXXXXXXXXXXXXXXX *XXXXXX

^* A net that catches while descending
*^"^t" A collapsible net that can be lowered and retrieved through a hole in the ice



For^ms for kind of sampling bottle used.

Hydrography and Nut^rients

Temperature^, salinity, o^xygen, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sampling bottles. The Van *Dorn bottles contained surgical tubing which may or

may not be toxic to organisms (see Price *et *al. 1986). In general, the upper

100 *m was sampled at 5 *m intervals, 125-375 *m at 25 *m intervals, 400-500 *m at

50 *m intervals, 600-1000 *m at 100 *m intervals, and 1000 *m to the botto^m at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically, additional samples were taken at 2 *m intervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sampling, 0-100 *m, 0-500 *m, 0-100 *m, *0-deep, allowed

a more frequent survey of short-term variation in the near-surface stratum

without the additional burden of time-consuming deep casts. Because of heat

la^mps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast was usually placed 5 *^m below the water surface.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the bottom. Computa-

tions of *thermometric depths *(Wlist 1933) were performed for those observations

deeper than *.^?50 *m where unprotected thermo^meters were used for which calibra-

tions were still available (262 depths at 45 stations)*. With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and .Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrect^ed, but should be within 2-5% of the true value.

Temperatures were determined from reversing thermometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

mometers were read using a ligh^ted *^r^aagnifying glass about 15 *min after

retrieval. Readings were corrected from the auxiliary thermometers and the

thermometer constants by an IBM 1130 program at the Department of Oceanography,

University of Wa^shington.

Over 100 reversing thermometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available from the



latest date preceding the use of each ther^mometer on *T-3 were used to correct

the ther^mometer readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these data.

Salinity samples were drawn into 250 ml clear polyethylene bottles^,^

tightly sealed^, and allowed to come to roo^m temperature. Determinations were

made on *T-3 using an Industrial Instruments Model *P.S-7A (Industrial Instru-

ments Co., Cedar Grove, *NJ) or a *Beckman Model *RS-7B *(Beckman Instruments, Inc.,

*Fullerton, *CA) portable induction *salinometer calibrated against a standard

*seawater sample obtained from the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *3^A.9°/00 collected from *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 196̂ 4).

These values are considered to have an accuracy of *^i 0.003 *ppt.

Dissolved oxygen was ̂ana^lyzed by a modified *Winkler method (Strickland and

Parsons 1965). Brown BOD bottles of 250 ml capacity, an automatic 100 ̂ml *pipet,

an automatic 25 ml burette readable to 0.01 ml, and an electric *stirrer were

used.

Nutrients were determined by the methods in Strickland and Parsons (1968)*.*

The samples were either analyzed im^mediately after collection or frozen for

later analysis eit^her on the ice, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate *deter^mi-^.^

nations were run on a *Brinkman PC/1000 *colorimater *(Brinkman Instruments,

*We^stbury^, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X^-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^v^.ater.

Comparisons between reagents and standards *i^rade up with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll *a^_

Chlorophyll *a^_ was determined according to Strickland and Parsons (1968)*.*

In 1968 through 1970, water was filtered through 47 mm 0.45 *^ym *Millipore

filters *(Millipore Corporation, Bedford, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973^, *Gelman *A/E glass fiber filters (approximate



pore size *^= 1.0 *^ym) *(Gel^man Instrument Co.^, Ann Arbor^, MI) were used.

was added to all filters near the end of the filtration. In 1968, samples of

about 4 liters of water were analyzed using a *Beck^man *DK *spectrophotometer in

Seattle and chlorophyll ̂£ was calculated using the *SCOR-UNESCO equations

*(Unesco 1966). For 1968 through 1973, samples of about 2 liters of water were

filtered and a Turner Model 111 *fluo^rometer *(G. *K. Turner Associates, Palo

Alto, *CA) was used for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluorometer was calibrated using either a *Beckman *DU *spectrophotometer on *T-3

or a *Beckman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll *a^^ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^f^ints were not determined.

Primary Productivity

Primary productivity was measured during the summers by the radiocarbon

technique of *Steemann-^Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experimental schemes were used:

1. Depth series - paired 130 ml light and dark bottles were filled with

water collected from a number of depths and incubated under constant high

illumination (for the level of *irradiance, see below).

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50, 75, and 100%

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator box was fronted with clear plexiglass and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ml bottles. At various times, because of stripped gears^,^

the wheel did not rotate or was manually turned periodically during incubation.

Light, provided by a bank of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^e *(= 100%) in the incubator was between

1100 and 1̂ 400 *ft-c measured with a *GE Model No. 21̂ 4 photo^meter (General Electric

Corporation^, Stamford, *CT)*. A pumped water flow-through system maintained

ambient incubator temperature near *0°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 mm *Hg) onto 25 mm, 0.̂ 45 *ym *Mlllipore filters, washed with filtered

*seawater, air-dried, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three ti^mes for 1000 counts, using a gas

flow proportional counter (Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a Nuclear Chicago Model *D-47 co^unter

with *micromil window, *C-110 automatic sample changer, *161-A sealer, and *C111B

printing timer, or on *T-3 using a Nuclear Chicago manual, end-window Model

8770 *sca^.^i.er, Model 3053 sample changer, ̂ Model 108 *G-M detector, and Model 8̂ 420

dual timer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~3 *h^"^1; *L-D is the difference between the light and dark

bottle in counts per minute corrected for machine ̂bac^kground and coincidence;

*W is the total carbonate in *mg *C *m^~3 calculated from *W *= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

Washington; 1.05 is the isotope discrimination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8̂ %; *T is the incubation time (6 or 12 *hr).

All *^l^l^4C ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, ̂ University of ^Washington, fro^m aqueous sodium carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was determined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ml

of final solution. Glass distilled water was filtered through 47 ̂m^m, 0.45 *^ym

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *NaOH. The solution was

well mixed, and after adding the *'.^lom^r^oercial sodium carbonate, mixed again.

Glass ampoules holding 2 or 5 ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed ampoules

wer^e pl^aced in large beakers, covered with water to which *m^ethylene blue dye

was added^, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardization. Standardization was *dor^.e

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman, University of
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Cal^ifo^rnia, Davis, and analyzed using gas phase (Gold^man 1963; *Steemann-

*Nielsen 197̂ 4) or, in th^e Depart^ment of Oceanography, University of Washington,

were compared to samples obtained from the National Bureau of Standards. From

1970-1973, ampoules were standardized by liquid scintillation techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4% formalin, buffered (sodium *b^orate) or unbuffered,

for a final strength of appro^ximately 1̂ %. Samples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system during

su^mmer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the samples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b)*. Samples were individually counted or samples ̂ from two, three, or

four days were combined for each depth. The samples combined to make a

composite were separated in time by one week or less. Af^ter thorough ̂ mixing^,^

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wiirt, *FRG) and allowed to settle at ̂ least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml cha^mber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter^, cell volumes *(Larrance 1964),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sampled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with either

sodium acetate or sodium *borate.

Initially, samples ̂ were taken with an open 0.5 *m diameter ring net with

215 *^ym mesh gauze. From June 1966 through July ̂196^7, a 7.6 cm centrifugal
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pump syste^m with a 10 cm diameter hose intake was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were low,

the depth of sampling was estimated from the length of the wire. Maximum depth

of sampling was about 185 *m. Samples of 5 to 18 *m^3 of water were filtered at

a rate of 0.2 to 0.6 *m^3 per *min through a net of 215 *ym mesh si^ze. Beginning

in early July 1967, a closing 1 *m diameter ring net of either 110 or 215 ̂ urn

mesh was used to sample to 1000 *m. This sa^mpling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *m2 closing u^mbrella net began in September 1967 (Scott

1969; *Macaulay and Daly 1987). Mesh size was 223 and 569 *^ym. This net, with

a filtration ratio of 1.25:1, was the principal sampling device throughout the

remaining field program though the netting itself was replaced with a high

filtr^ation type ̂ mesh (4:1 filtration ratio) in March 1972. All subsequent

samples were collected with the ̂ 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sampling

depths were at 10 *m intervals from 300 to 10 *m, 100 *m intervals from 1000 to

10 *m, and 500 *m intervals from the bottom to 10 *m. The 10 *m *^':.pper limit was

chosen to protect the net during retrieval through the *hydrohole. Samples were

collected from as deep as 2500 *m.

Two other kinds of nets were sometimes employed: a 3 *m^2 closing umbrella

net with 300 *ym mesh in su^mmer 1968 and a 1 *m ẑ plummet net with 571 *ym mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanism activated with a ̂ messenger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

Washington.

Echo-sounder

Echo-sounding was conducted fro^m April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

box s^canned depth ranges of 0-50, 50-100, 100-150, and 150-200 *fm. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *fm. The system included the standard Ross *200A transceiver unit,

recorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. List of *T-3 *zooplankton samples analyzed and used in theses, reports^,^
and publications

Hughes (1968) 399 samples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul *-• 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott *(19^C9) ̂ 523 ̂ camples collected with a pump, 1 *^m closing ring net and
2 *m2 umbrella net

Cruises: 02 22 *Jun - 15 *Jul 1966
27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967
04 10 *Jul - 6 *Sep 1967
05 13 *Sep - 23 *Sep 1967

*Damkaer (1976) 52 samples collected with aim closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 ^May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976) 2 samples collected with aim closing ring net
Cruises: 07 10 *Jun 1968

12 *Jun 1968

*Pautzke (1979) 16 samples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron, English, and *Da^mkaer (1984) 54 samples collected with aim closing
ring net and 3 *^m2 umbrella net

Cruises: 06 5 May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968



operation^, ech^o-sounding was conducted continuously^, nor^mally on the 0-50 *fm

scale. Daily recordings of 15-̂ 45 *m^in were ̂ made using all depth ranges. Some

of these data are available on 1/^4 inch magnetic tape, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data terminal. After editing the files to correct

data entry errors or to fill in gaps in the data, the files were transferred

to a *9-track, EBCDIC-coded magnetic tape for *^NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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*TSE-(T-3)-06 27 Apr 1968 - 09 *Jun 1968

Modifications to the basic progra^m methods

Fifty-nine (59) *zooplankton samples were collected with aim closing

ring net having a mesh size of 100 ̂ pin. Samples were collected over 10 *m*

depth intervals from 0-100 *m^, 20 *m intervals fro^m 100-200 *m^, 50 *^m intervals

from 200-300 *m, 100 *m intervals from 300-500 *m, and 500 *^m intervals from

500-1000 *m.

For sample analysis see *Damkaer 1976; Heron^, English, and *Damkaer 1984

One hundred twelve samples each were collected with Van *Dorn bottles

for chlorophyll *^a^_ ̂determinations and *phytoplankton cell counts. Primary

productivity was measured at 2 stations, 6 depths each.



*B. SCIE^NTIFIC CONTENT

*NA^ME *OF *DATA *FIELD
*REPORTING *UNITS

*OR *CODE

*^METHODS *OF *O^BSERVATION *AND

*INSTRUMENTS *USED

*(SP^ECIFY *TYPE *AND *MODEL)

*ANALYTICAL *M^ETHODS

*(INCLUDING *MODIFICATIONS)

*AND *LABORATORY *PROCEDURES

*DATA *PROCESSING

*TECHNIQUES *WITH *FILTERING

*AND *A^VERAGING

Water transparen^cy

Depth of Sample

Temperature

Sali^nity

*Sigma-t

Dissolved o^xygen

*N03

*Si04

Chlorophyll a

Primary
productivity
*(^1^4C uptake)

meters

meters

*°C

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles, modified
Van *Dorn bottles

ml/1

*^yg-atom/1

*mg *Van *Dorn *bottles

*mg *C *m~^3 *h^~

*N/A

*N/A

*N/A

*Salinometer, University of
Washington

*Winkler

See Strickland and Parsons
(1968)

*Spectrophotometer, *fluoro-
*meter (Strickland and
Parsons 196̂ 3)

Strickland and Parsons
(1968)

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

^NO ^A ^A ^FO^R^M ^2^4^-^13
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*^G
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AN^D^
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AFTER
^RE^PAIR
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WHE^N^

NE^W

*<v^/>

I^NSTRU-
^MENT

IS
NOT
CALI-

BR^AT^E^D
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Primary Production and Energy Flow

The program was directed by the late Dr. *T. *Saunders English and funded

by the Office of Naval Research Contract *Nonr-477 (37) Project *NR 083 12 and

Contract *N0001^4-67-0103-0005. Users of the data are requested to acknowledge

the a^gency support.

The methods used by biological *oceanographers of the Department of

Oceanography, University of ̂Washingt^on^, Seattle, from 1966 to 197̂ 4 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to co^mpliment the entries in the individual cruise Data Documentation

Forms where modifications, if any, are given.

Ge^neral

The field program was maintained at various intensities for eight years

(March 1966 to June 197̂ 4), with personnel on *T-3 continuously fro^m April 1968

until the island was evacuated in June 1974. During this period^, divided into

28 cruises (Table 1)*, biological and environmental parameters were measured

(Table 2)*. The sa^mpling program was structured to ̂ monitor ̂ periods of active

change in the various para^meters. Thus, hydrography and *zooplankton sampling

was a year round pursuit, field and logistic conditions permitting, whereas

chlorophyll *a^_ concentrations and primary productivity *(^i^4C uptake) were usually

measured only during the summer (June to September). Various gear types,

methodologies, and sampling strategi^es w^ere tried and test^-^ad throughout the

field program.

The *oce^anographic working area was located on 3-4 *m thick sea ice in Colby

Bay adjacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *m on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sampling equipment, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The drum on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory^, Palisades, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll *a^_ and primary productivity) samples were not always taken from the

sa^me bottle c^ast or on the sa^me day. Each kind of data has a separate sample

numbering scheme. As a result, station positions may not always agree between

the *hydrographic and biological data. See individual cruise Data Documentation



180 ̂ -

*160^J

*̂ J40̂ " 1̂̂ 20̂ ° 100̂ °

Fig. 1. Drif^t track of *T-3 fro^m June 1̂ 96̂ 6 to April 197̂ 4. The months of June^, July, August^, ̂-^and September
are indicated in s^mall let^ters for each year.



Table 1. Cruise nu^mbers and dates of *T-3 field program

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

^4

5

23

7

Mar

*Jun

*Feb

*Jun

*Sep

Apr

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

66 -

66 -

67 -

67 -

67 -

68 -

68 -

68 -

69 -

69 -

69 -

70 -

70 -

70 -

9

18

15

11

24

9

20

31

13

3

5

23

7

5

Apr

*Oct

*Feb

*Sep

*Sep

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

*Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Nu^mber

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

Duration

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct 70

Jan 71

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

^May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

M̂ar 74

- 30

- 30

- 30

- 1

- 20

- 20

- 31

- 29

- 13

- 7

- 28

- 19

- 8

- 1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3, March 1966 to June 197̂ 4

Parameter
Total Number
of Samples

1966 1967 1968
*JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 535^4

Temperature 5354

Dissolved oxygen 5198

Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll *a^_ 8022

Productivity 4978

Cell Counts 5838

*Zooplankton

Acoustic traces 40 mo

Plankton pu^mp 427

Nets (mesh size *^ym)

0.5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56

2 *m2 umbrella *(223)^f 9112

2 *^m2 umbrella (569) 95

3 *m2 umbrella (300) 104

X

X

X

X X X X X X

X X X

X X X X X X X X X

X X

X X X

X

X X

X X

X X

X X X X

X X X

X X X X

X X X X X

X X X X X X X

X X

X X X

A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(cont.)

Total Number 1969 1970 1971
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll *a^^

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

Nets (mesh size *^ym)

0.5 *m ring (215)

1 *m closing ring (110)

1 *m closing ring (215)

1 *m2 plummet (571)^*^

2 *m2 umbrella (223) *^f

2 *m2 umbrella (569)

3 *m2 umbrella (300)

535^4

535^4

535^4

3611

34^40

3440

8022

4978

5838

40 mo

427

38

355

318

56

9112

95

104

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

*X^-X *XXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*XXXX *XXXX *XXXXX

*XXXX *XXXX *XXXX

* X X X X X X X * X X X X X X X X X X X X X X X * X X X X

*xxxxxxxxx *xxxxxxxxx

X

X X

*XXXXXXX

X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

*^Ol

A net that catches while descending
A collapsible net ̂ that can be lowered and retrieved through a hole in the ice



Table 2 *(cont.)

Total Number 1972
Para^meter of Samples *JFMAMJJASO

Hydrography

Salinity

Temperature

Di^ssolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll a

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

535^4

5354

5198

3611

3440

3440

8022

4978

5838

40 ^mo

427

*XXXXXXXXXX

*XXXXXXXXXX

*XXXXXXXXXX

*xxxx *xxxxx
*xxxx *xxxxx
*xxxx *xxxxx

*xxxx
*xxxxx
*xxxxx

*XXXXXXXXXX

1973 1974
*NDJFMAMJJASO^NDJFMAMJJASOND

*XXXXXXXXXXX

*XXXXXXXXXXX

*XXXXXXXXXXX

*XXXXXXXXXXX

*XXXXXXXXXXX

*XXXXXXXXXXX

*xxxx
*xxxx

*xxxxxxxxx

*XXXXXXXXXXX

X X X X X X

X X X X X X

X X X X X X

X X X X X X

X X X X X X

X X X X X X

X X X X X X

*xxxx

Nets (mesh size *^ym)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plum^met (571)* 56

2 *m2 umbrella (223) *^t 9112

2 *m2 umbrella (569) 95

3 *m.2 umbrella (300) 104

X X

*XXXXXXXXXXXXXXXXX^'XXXX *XXXXXX

A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



For^ms for kind of sa^mpling bottle used.

Hydrography and Nutrients

Temperature^, salinity^, oxygen, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sampling bottles. The Van *Dorn bottles contained surgical tubing which may or

may not be to^xic to organisms (see Price *et *al. 1986). In general^, the upper

100 *m was sampled at 5 *m intervals, 125-375 *m at 25 *m intervals, ̂ 400-500 *m at

50 *m intervals, 600-1000 *m at 100 *^m inter^vals, and 1000 *m to the bottom at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically, additional samples were taken at 2 *m intervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sampling, 0-100 *m, 0-500 *m, 0-100 *m, *0-deep, allowed

a more frequent survey of short-term variation in the near-surface stratum

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast was usually placed 5 *^m below the water surface.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the bottom. Computa-

tions of *thermometric depths *(Wiist 1933) were performed for those observations

deeper than *^/50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations)*. With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 500-̂ 1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrect^ed, but should be within 2-5% of the true value.

Temperatures were determined from reversing ther^mometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

mometers were read using a ligh^ted ̂ magnifying glass about 15 *min after

retrieval. Readings were correc^ted from the auxiliary thermometers and the

thermometer constants by an IBM 1130 program at the Department of Oceanography,

University of Washington.

Over 100 reversing thermometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available from the



latest date preceding the use of each thermometer on *T-3 were used to correct

the thermometer readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these data.

Salinity samples were drawn into 250 ml clear polyethylene bottles,

tightly sealed^, and allowed to come to room temperature. Determinations were

made on *T-3 using an Industrial Instruments Model *P.S-7A (Industrial Instru-

ments Co., Cedar Grove, *^NJ) or a *Beckman Model *RS-7B *(Beckman Instruments, Inc.,

*Fullerton, *CA) portable induction *salinometer calibrated against a standard

*seawater sa^mple obtained fro^m the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *3^A.9°/00 collected from *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 1964).

These values are considered to have an accuracy of *^± 0.003 *ppt.

Dissolved oxygen was ̂ analyzed by a modified *Winkler method (Strickland and

Parsons 1965). Bro^wn BOD ̂ bottles of 250 ml capacity, an automatic 100 ml *pipet,

an automatic 25 ml burette readable to 0.01 ̂ ml, and an electric *stirrer were

used.

Nutrients were determined by the methods in Strickland and Parsons (1968).

The samples were either analyzed im^mediately after collection or frozen for

later analysis eit^her on the ice, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate *determi-^-^

*nations were run on a *Brinkman PC/1000 *colori^mater *(Brink^man Instruments,

*We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards *irade up with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll a

Chlorophyll *a^^ was determined according to Strickland and Parsons (1968).

In 1968 through 1970, water was filtered through ̂ 47 mm 0.45 *^pm *Millipore

filters *(Millipore Corporation, Bedford, MA). Suction pressure was less than

250 m^m *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approxi^mate



pore size *= 1.0 *^ym) *(Gel^man Instrument Co., Ann Arbor, MI) were used.

was added to all filters near the end of the filtration. In 1968, samples of

about ̂ 4 liters of water were analyzed using a *Beckman *DK *spectrophototneter in

Seattle and chlorophyll a was calculated using the *SCOR-UNESCO equations

*(Unesco 1966). For 1968 through 1973^, samples of about 2 liters of water were

filtered and a Turner Model 111 *fluo^rometer *(G. *K. Turner Associates, Palo

Alto, *CA) was used for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluorometer was calibrated using either a *Beckman *DU *spectrophotometer on *T-3

or a *Beckman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll *a^^ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^ents were not determined.

Primary Productivity

Primary productivity was ̂ measured during the summers by the radiocarbon

technique of *Steemann-Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experimental schemes were used:

1. Depth series - paired 130 ml light and dark bottles were filled with

water collected from a number of depths and incubated under constant high

illumination (for the level of *irradiance, see below).

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50, 75, and 100%

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator box was fronted with clear plexiglass ̂ and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubation.

Light, provided by a bank of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^o *(= 100%) in the incubator was between

1100 and 1400 *ft-c ̂measured with a *GE Model No. 214 photo^meter (General Electric

Corporation, Stamford, *CT)*. A pumped water flow-through system maintained

ambient incubator temperature near *0°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 ̂m^m *Hg) onto 25 ̂m^m, 0.̂ 45 *ym *Millipore filters, washed with filtered

*seawater, air-dried^, and stored over *desiccant until analy^zed. Filt^ers were

fumed over concentrated *HC1 and counted three times for 1000 counts, using a gas

flow proportional counter (Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a Nuclear Chicago Model *D-47 counter

with *micromil window^, *C-110 auto^matic sample changer^, *161-A sealer, and *C111B

printing timer, or on *T-3 using a Nuclear Chicago manual, end-window Model

8770 sea^ler, Model 3053 sample changer, Model 108 *G-M detector, and Model 8̂ 420

dual ti^mer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~3 *h"^1; *L-D is the difference between the light and dark

bottle in counts per ̂ minute c^orrected for ̂ machine bac^kground and coincidence;

*W is the total carbonate in *mg *C *m^~^3 calculated from *W *= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

Washington; 1.05 is the isotope discrimination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8̂ %; *T ̂ is the incubation time (6 or 12 *hr)*.

All *̂ l̂ l̂ 4C a^mpoules used on *T-3 were prepared in the Department of Oceanog-

raphy, ̂ University of Washington, fro^m aqueous sodium carbonate obtained from

^Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was determined by dividing the

activity of the stock aqueous sodium carbonate by the desired *activi^t.y per ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *^ym

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *^NaOH. The solution was

well ̂ mixed, and after adding the *^':omr^aercial sodium carbonate, mixed again.

Glass ampoules holding 2 or 5 ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed ampoules

wer^e pl^aced in large beakers, covered with water to wh^ich *methylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardi^zation. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman, University of
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Califo^rnia, Davis^, and analyzed using gas phase (Goldman 1963; *Steemann-

*^Nielsen 197̂ 4) or, in th^e Department of Oceanography, University of Washington,

were compared to samples obtained from the National Bureau of Standards. From

1970-1973, ampoules were standardized by liquid scintillation techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *^Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4^% formalin, buffered (sodium *borate) or unbuffered,

for a final strength of approximately 1%. Samples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system during

summer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the samples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b)*. Samples were individually counted or samples ̂ from two^, three, or

four days were combined for each depth. The samples combined to make a

composite were separated in time by one week or less. After thorough mixing^,^

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wlirt, *FRG) ̂and allowed to settle at least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml cha^mber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter, cell volu^mes *(Larrance 196̂ 4),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sa^mpled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with either

sodium acetate or sodium *borate.

Initially, samples ̂ were taken with an open 0.5 *m diameter ring net with

215 *^pm mesh gauze. From June 1966 through July 1967, a 7.6 cm centrifugal
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pump system with a 10 cm diameter hose intake was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were loŵ ,̂

the depth of sampling was estimated from the length of the wire. Maximum depth

of sa^mpling was about 185 *m. Sa^mples of 5 to 18 *^m d̂ of water were filtered at

a rate of 0.2 to 0.6 *m3 per *min through a net of 215 û r̂ n mesh si^ze. Beginning

in early July 1967, a closing 1 *m dia^meter ring net of either 110 or 215 *^ym

mesh was used to sample to 1000 *m. This sa^mpling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *m^2 closing umbrella net began in September 1967 (Scott

1969; *Macaulay and Daly 1987). Mesh size was 223 and 569 *^ym. This net, with

a filtration ratio of 1.25:1, was the principal sampling device throughout the

remaining field progra^m though the netting itself was replaced with a high

filtr^ation type ̂ mesh (4:1 filtration ratio) in March 1972. All subsequent

samples were collected with the ̂ 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sampling

depths were at 10 *m intervals from 300 to 10 *^m, 100 *m intervals from 1000 to

10 *m, and 500 *m intervals from the bottom to 10 *m. The 10 *m *^v.pper limit was

chosen to protect the net during retrieval through the *hydrohole. Samples were

collected from as deep as 2500 *m.

Two other kinds of nets were sometimes employed: a 3 *m^2 closing umbrella

net with 300 *^ym mesh in sum^mer 1968 and aim ^ 2 plu^m^met net with 571 *ym mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanism activated with a messenger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the ̂ University of

Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

box s^canned depth ranges of 0-50, 50-100, 100-150, and 150-200 *fm. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *fm. The system included the standard Ross *200A transceiver unit,

recorder unit, and ̂ a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. List of *T-3 *zooplankton sa^mples analyzed and used in theses, reports^,^
and publications

Hughes (1968) 399 samples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul *^-• 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott (1969) 523 ̂ camples collected with a pump, 1 *m closing ring net and
2 *^m^2 umbrella net

Cruises: 02 22 *Jun - 15 *Jul 1966
27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967
04 10 *Jul - 6 *Sep 1967
05 13 *Sep - 23 *Sep 1967

*Damkaer (1976) 52 samples collecte^d with a i ^ m closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976) 2 samples collected with a i ^ m closing ring net
Cruises: 07 10 *Jun 1968

12 *Jun 1968

*Pautzke (1979) 16 samples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron^, English, and *Damkaer (1984) 54 samples collected with aim closing
ring net and 3 in2 umbrella net

Cruises: 06 5 May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968
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operation, echo-sounding was conducted continuously^, nor^mally on the 0-50 *fm

scale. Daily recordings of 15-̂ 45 *m^in were made using all depth ranges. Some

of these data are available on 1/^4 inch magnetic tape, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data terminal. After editing the files to correct

data entry errors or to fill in gaps in the data, the files were transferred

to a *9-track, EBCDIC-coded magnetic tape for *NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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*TSE-(T-3)-07 10 *Jun 1968 - 20 *Sep 1968

Modifications ̂ to the basic progra^m methods

*Zooplankton sa^mples were collected with three closing nets:

Mesh *^// Depth *(m)
Dates Net *(m) Aperture *(^pm) Samples *Min Ma^x

10 *Jun-19 *Sep 1 110 272 0 3000

21 *Jun-10 *Sep *22 223 285 5 2500

12 *Aug-03 *Sep *22 *' 569 95 5 2500

28 *Jun-22 *Aug *32 300 10̂ 4 5 2500

Sampling was done over 10 *m depth intervals from 10 to 100 *m^, over 20 *m*

intervals from 100 to 200 *m, over 50 *m intervals from 200 to ̂400 *^m, over

100 *m intervals from 400 to 1000 *m, and over 500 *m intervals fro^m 1000 to

2500 *m

^For sô me sample analysis^, see *Damkaer 1976; Heron and *Damkaer 1976;

Heron^, English and *Damkaer 1984.

Chlorophyll *^a^_ (565) and *phytoplankton cell count (529) samples were

collected ̂ with Van *Dorn bottles fro^m 5, 7.5, 10̂ , 12.5, 15, 17.5, 20, 25,

30̂ , 40, 50, 60, 70, 80, 100, and 200 *m at 35 stations betw^een 11 June and

4 September. Pri^mary productivity e^xperiments were run at 8 stations

between 5 *Jul and 4 *Sep at depths of 5, 10, 15, 20, 40, and 60 *^m.

Incubations were all done at one light intensity.



*B. SCIENTIFIC CONTENT

NAM^E O^F DATA ̂ FIELD

Water *transpare^n

Depth of Sample

Temperature

Sali^nity

*Sigma-t

Dissolved oxygen

*P04

*N03

*Si0^4

Chlorophyll a

Primary
productivity
*(1^4C uptake)

REPORTING UNITS

OR CODE

*^cy ̂ meters

meters

*°C

*°/*/ *oo

-

ml/1

*^yg-atom/1

i^t

^i^t

*^_•^»
*mg *m *^J

*mg *C *m^~^3 *h^~^l

METHODS OF OBSERVATION AND

INSTRUM^ENTS USED

(SPECIFY TYPE AND MODE^L)

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles^, ̂ modified
Van *Dorn bottles

^i^t

i^t

*n

*^u

*n

Van *Dorn bottles

*n

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

*N/A

*N/A

*N/A

*Salinometer^, University of
Washington

-
*Winkler

See Strickland and Parsons
(1968)

*u

*u

*Spectrophoto^meter^, *fluoro-
*meter (Strickland and
Parsons 196̂ 3)

Strickland and Parsons
(1968)

DATA PROCESSING

T^ECHNIQUES WITH FILTERING

AND AV^ERAGING

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

MO ̂ & ̂ A *FO^P



*C. DATA FOR^MAT

COMPLETE THIS SECTION FOR PU^NCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST RECORD TYPES CONTAINED IN TH^E *TRANSMITTAL OF YOUR FI^LE

GI^VE ^METHOD OF IDENTIFYI^NG EACH RECORD TY^PE

2. GIV^E BRI^EF DESCRIPTION OF FI^LE ORGANIZATION

3. ATTRIBUTES AS EXPRESS^ED IN *| *| *PL-1

*^| *| ^FORTRAN

*|*|AL^GOL

*^n
I I COBOL

*L*A^N^GUA^GE

4. RESPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMBER *_*

ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGN^ETIC TAPE

5. RECORDING MODE
*BCD *| *| *BIN *A^RY

*ASCII *^LX] *EBCDIC

*^D

6. NUMBER OF TRACKS
(CHANNELS) * | * | SEVEN

7. PARITY

8. DENSITY

*NINE

*n
I * X | O D D

*j*|EVEN

I *| 200 *BPI *^IY I 1600 *BPI

*j *| 5^56 *BPI

• *| 800 *BPI

*^:^n

9. LENGTH O^F INTER-
RECORD GAP (IF KNOWN) 3/4 INCH

10. END OF FILE MARK
I *\ O C T A L 17

Mark

^11. *PASTE-ON^-PAPER LABEL DESCRIPTION (I^NCLUD^E^
ORIGI^NATO^R NA^M^E AND ̂ SO^M^E LAY SPECIFICATION^S^
OF DATA TYPE. VOLU^ME NUM^B^ER^!

Ice Island *T-3 hydro^, chlorophyll^, ^&^
*i Productivity data sets.

Specs.- 9 track^, EBCDIC, odd parity,
*^, 1600 *bp1, 5 files, *D=PE^, *RL=120,
*i *MBL *^= 3000, *CV *= *EB, *F=S, *LB=KU

12. PHYSICAL BLOCK LENGTH IN BYTES

*FI^XL20 *MBI^X^3000 Char.
13. LENGTH OF BYTES IN BITS



*D. INSTRUMENT CALIBRATION

This calib^ration in^formation will be utilized by *^NOAA's ̂ National *Oceanographic Instrumentation Center in their efforts to develop calibration
standards for voluntary acceptance by the *oceano^graphic community. Identify the instruments used by your organization to obtain the scie^n-
tific content of the DDF (i.e., *STD, temperature and pressure sensors, *salinometers, oxygen m^eters, *velocimete^rs, etc.) and f^urnish the cali^-^
bration data requested by completing and/or checking *(" *^i^/") ̂ the approp^riat^e spaces. Add the inte^rval time (i.e., 3 months, 6 months, 9
^months, etc.) if the fixed interval c^alibration cycl^e is ch^ec^ke^d.

INST^RU^MENT TY^P^E^
*(MFR., MODEL NO.)

*Fluorome^ter
Turner Model 111

Reversing
ther^mometers

*Sallnometer
^Univ. ^Washing^ton

Naval Arctic
Research Lab.

DATE OF ^LAST
CALIB^RATION

INSTRUMENT WAS CALIBRATED BY

YOUR
OR^GANI^ZATIO^N

*iv^7)

X

X

X

X

OTHER
OR^GANI^ZATION

(GIV^E NAME)

manufacturer

CHECK ONE:
INSTRUMENT IS CA^LIBRATED

AT ^F^I^XED
INTER^VALS

*^'v^7^'

•

BEFOR^E^
OR

AFTER USE

*<^>/»

X

X

X

X

BE^FORE
AN^D^

AFTER USE

*<^v/>

ONLY
AFTER
REPAIR

*(V^/>

^-

ONLY
WHEN

NE^W

*<^>/^>

INSTR^U-
M^ENT

• is
NOT
CALI^-^

BRATED

*^• *v^7^'

*NOAA FORM ^24^.13



Primary Production and Energy Flow

The progra^m was directed by the late Dr. *T. *Saunders English and funded

by the Office of ̂ Naval Research Contract *Nonr-^477 (37) Project *NR 083 12 and

Contract *N00014-67-0103-0005. Users of the data are requested to acknowledge

the agency support.

The methods used by biological *oc^eanographers of the Depart^ment of

Oceanography, University of ̂ Washingt^on, Seattle, from 1966 to 197̂ 4 on Fletcher's

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to compliment the entries in the individual cruise Data Documentation

Forms where modifications^, if any, are given.

Ge^neral

The field program was maintained at various intensities for eight years

(.March 1966 to June 197̂ 4), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 1974. During this period, divided into

28'cruises (Table 1), biological and environmental parameters were measured

(Table 2). The sampling program was structured to monitor periods of active

change in the various parameters. Thus, hydrography and *zooplankton sampling

was a year round pursuit, field and logistic conditions permitting, whereas

chlorophyll *a^_ concentrations and primary productivity *(i^l^|C uptake) were usually

measured only during the summer (June to September). Various gear types,

methodologies, and sampling strategi^es w^ere tried and test^ed throughout the

field program.

The *oce^anographic working area was located on 3-4 *m thick sea ice in Colby

Bay adjacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *^m on a side^, c^ut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sampling equipment, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The drum on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory, Palisades, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll *a^_ and primary productivity) samples were not always take^n from the

same bottle c^ast or on the same day. Each kind of data has a separate sample

numbering scheme. As a result, station positions ̂ may not always agree between

the *hydrographic and biological data. See individual cruise Data Documentation
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*160^T
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Fig. 1. Drift track of 1-̂ 3 from June 1̂ 366 to April 197̂ 4. The ^months of June, July, August, .̂ -̂ and September
are indicated in small let^ters for each year.



Table 1. Cruise numbers and dates of *T-3 field program

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

4

5

23

7

Mar 66

*Jun 66

*Feb 67

*Jun 67

*Sep 67

Apr 68

*Jun 68

*Sep 68

Jan 69

*Jun 69

*Oct 69

Jan 70

Mar 70

*Jun 70

- 9

- 18

- 15

- 11

- 24

- 9

- 20

- 31

- .̂ 1̂ 3

- 3

- 5

- 23

- 7

- 5

Apr

*Oct

*Feb

*Sep

*Sep

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

*Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Nu^mber

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

^Mar

May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

May

*Oct

Mar

Duration

70 -

71 -

71 -

71 -

71 -

71 -

72 -

72 -

72 -

72 -

73 -

73 -

73 -

74 -

30

30

30

1

20

20

31

29

13

7

28

19

8

1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3, March 1966 to June 197̂ 4

Total Nu^mber 1966 1967
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJ

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll a

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

535^4 X

5354 X

5198 X

3611

3440

3440

8022 XX X X X X

4978 XXX

5838

40 mo

427 *XXXXX X *XXXX

1968
*FMAMJJASOND

X X

X X

X X

*XXXX

X X X

*XXXX

N̂ets (mesh size *̂ ym)

0.5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m 2̂ plummet (571)̂ * 56

2 *m2 umbrella *(223)^f 9112

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

X X

X X X

X

X X X X X

X X X X X X X

X X

X X X

^* A net that catches while descending
*"^f" A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2.. *(c^ont.)

Total Number 1969 1970 1971
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity

Temperature

^Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll a

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

Nets (mesh size urn)

0.5 *m ring (215)

1 *m closing ring (110)

1 *m closing ring (215)

1 *m2 plummet (571)*

2 *m2 umbrella (223) *^f

2 *m2 umbrella (569)

3 *m2 umbrella (300)

535^4

535^4

5354

3611

3440

3440

8022

4978

5838

40 mo

427

38

355

318

56

9112

95

104

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*xxxx *xxxx *xxxxx
*xxxx *xxxx *xxxx

* X X X X X X X * X X X X X X X X X X X X X X X * X X X X

*xxxxxxxxx *xxxxxxxxx

X

X X

*XXXXXXX

X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

A net that catches while descending
A collapsible net ̂ that can be ̂ lowered and retrieved through a hole in the ice



Table 2 *(cont.)

Total Number 1972
Parameter of Samples *JFMAMJJASONDJFM

Hydrography

Salinity

Temperature

Di^ssolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll a

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

5354

5354

5198

3611

3440

3440

8022

4978

5838

40 mo

427

*XXXXXXXXXXXXXXX

*XXXXXXXXXXXXXXX

*XXXXXXXXXXXXXXX

*xxxx *xxxxxxxxxx
*xxxx *xxxxxxxxxx
*xxxx *xxxxxxxxxx

*xxxx
X X X X X

* X X X X X X X X
^-

*XXXXXXXXXXXXXXX

1973 1974
*AMJJASONDJFMAMJJASOND

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*xxxx
*xxxx

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*xxxx

Nets (mesh size *^ym)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56

2 *m2 umbrella (223) *^t 9112

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

X X

*XXXXXXXXXXXXXXXXXXXXX *XXXXXX

A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



Forms for kind of sa^mpling bottle used.

Hydrography and ̂ Nut^rients

Temperature^, salinity, oxygen, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sa^mpling bottles. The Van *Dorn bottles contained surgical tubing which may or

may not be to^xic to organisms (see Price *et *al. 198̂ 6). In general, the upper

100 *m was sampled at 5 *m intervals, 125-375 *m at 25 *m intervals, ̂ 400-500 *m at

50 *m intervals, 600-1000 *m at 100 *m intervals, and 1000 *m to the bottom at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically, additional samples were taken at 2 *m intervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sa^mpling, 0-100 *m, 0-500 *m, 0-100 *m, *0-deep, allowed

a more frequent survey of short-term variation in the near-surface stratum

without the additional burden of time-consu^ming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast was usually placed 5 *^m below the water sur^face.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the bottom. Computa-

tions of *thermometric depths *(Wust 1933) were performed for those observations

deeper than *^?.50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations). With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrect^ed, but should be within 2-5% of the true value.

Temperatures were determined from reversing thermometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

mometers were read using a lighted ̂mag^nifying glass about 15 *min after

retrieval. Readings were corrected from the auxiliary thermometers and the

thermometer constants by an IBM 1130 program at the Department of Oceanography,

University of Wa^shington.

Over 100 reversing ther^m^ometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available from the



latest date preceding the use of each ther^mo^meter on *T-3 were used to correct

the thermometer readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these data.

Salinity samples were dra^wn into 250 ml clear polyethylene bottles^,^

tightly sealed, and allowed to come to room temperature. Determinations were

made on *T-3 using an Industrial Instruments Model *P.S-7A (Industrial Instru-

ments Co., Cedar Grove, *NJ) or a *Beck^man Model *RS-7B *(Beckman Instruments, Inc.,

*Fullerton, *CA) portable induction *salinometer calibrated against a standard

*seawater sample obtained from the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *3^4.9°/00 collected from *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 1964).

These values ar^e co^nsidered to ̂ have an accuracy of *^± 0.003 *ppt*.

Dissolved oxygen was ̂ analyzed by a modified *Winkler method (Strickland and

Parsons 1965). Brown BOD bottles of 250 ml capacity, an automatic 100 ml *pipet^,^

an automatic 25 ml burette readable to 0.01 ml, and an electric *stirrer were

used.

Nutrients were determined by the methods in Strickland and Parsons (1968)*.*

The samples were either analyzed immediately after collection or frozen for

later analysis eit^her on the ice, or during April and ̂ May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate *determi-^.^

nations were run on a *Brinkman PC/1000 *colorimater *(Brinkman Instruments,

*We^stbury^, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards ̂trade up ̂ with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll *a^_

Chlorophyll *a^_ was determined according to Strickland and Parsons (1968)*.*

In 1968 through 1970, water was filtered through ̂ 47 mm 0.45 *^ym *Millipore

filters *(Millipore Corporation, Bedford, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approximate



pore size *= 1.0 *^jjm) *(Gelman Instrument Co.^, Ann Arbor, MI) were used.

was added to all filters near the end of the filtration. In 1968, samples of

about 4 liters of water were analyzed using a *Beck^man *DK *spectrophotometer in

Seattle and chlorophyll *a^_ was calculated using the *SCOR-U^NESCO equations

*(Unesco 1966). For 1968 through 1973, samples of about 2 liters of water were

filtered and a Turner Mod^el 111 *fluo^rometer *(G. *K. Turner Associates, Palo

Alto, *CA) was used for analysis. *Fluoro^meter filters were 5-60 and 2-6̂ 4. The

*fluoro^meter was calibrated using either a *Beckman *DU *spectrophotometer on *T-3

or a *Beck^man *DK scanning *spectrophotometer in Seattle. ^For samples analyzed

with the *fluor^ometer, chlorophyll *a^^ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopig^m^ents were not determined.

Primary Productivity

Primary productivity was measured during the summers by the radiocarbon

technique of *Steemann-^Nielsen (1952̂ ) as detailed by Strickland and Parsons

(1968). T̂ wo e^xperimental schemes were used:

1. Depth series - paired 130 ml light and dark bottles were filled with

water collected from a number of depths and incubated under constant high

illumination (for the level of *irradiance, see below)*.

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50, 75, and 100̂ %̂

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-^wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sa^mpling varied fro^m year to year.

The plastic incubator box was fronted with clear plexiglass and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubation.

Light, provided by a bank ̂ of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^o *(= 100%) in the incubator was between

1100 and 1400 *ft-c measured with a *GE Model No. 214 photo^meter (General Electric

Corporation, Stamford, *CT)*. A pumped water flow-through system maintained

ambient incubator temperature near *0^°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 ̂mm *Hg) onto 25 mm, 0.̂ 45 *^ym *Millipore filters, washed with filtered

*seawater^, air-dried, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three times for 1000 counts, using a gas

flow proportional counter (Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a Nuclear Chicago Model *D-^47 counter

with *micromil window, *C-110 automatic sample changer, *161-A sealer, and *C111B

printing timer, or on *T-3 using a Nuclear C^hicago manual, end-window Model

8770 sea^ler^, Model 3053 sample changer, Model 108 *G-^M detector, and Model 8420

dual timer.

Carbon uptake was calculated from

*P *= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~3 *h^"^1; *L-D is the difference between the light and dark

bottle in counts per minute c^orrected for machine bac^kground and coincidence;

*W is the total carbonate in *mg *C *m^~^3 calculated from *W *= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

Washington; 1.05 is the isotope discrimination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8%; *T is the incubation time (6 or 12 *hr)*.

All *1^4C ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, ̂ University of Washington^, from aqueous sodiu^m carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was determined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *ym

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *NaOH. The solution was

well mi^xed, and after adding the *^'.:omr^aercial sodium carbonate, mixed again.

Glass ampoules holding 2 or 5'ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed ampoules

were pl^aced in large beakers, covered with water to which *methylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardization. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman, University of
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Califo^rnia^, Davis, and analyzed using gas phase (Gold^man 1963; *Steemann-

*^Nielsen 1974) or, in *th^p. Department of Oceanography^, University of Washington,

were co^mpared to samples obtained from the National Bureau of Standards. Fro^m^

1970-1973, ampoules were standardized by liquid scintillation techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4% formalin, buffered (sodium *borate) or unbuffered,

for a final strength of approximately 1%. Samples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system during

sum^mer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the samples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b) *. Sa^mples were individually counted or samples ̂ from two, three, or

four days were combined for each depth. The samples combined to make a

composite were separated in time by one week or less. After thorough ̂ mixing^,^

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *W^iirt, *FRG) and allowed to settle at ̂ least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml cha^mber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter, cell volumes *(Larrance 196̂ 4),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sampled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with either

sodium acetate or sodium *borate.

Initially, samples were taken with an open 0.5 *m diameter ring net with

215 ̂v^im mesh gauze From June 1966 through July ̂196^7, a 7.6 cm centrifugal
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pum^p system with a 10 cm diameter hose intake was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were low,

the depth of. sampling was estimated fro^m the length of the wire. Mâ ximû m depth

of sampling was about 185 *m. Samples of 5 to 18 *m^5 of water were filtered at

a rate of 0.2 to 0.6 *m^^ per *min through a net of 215 *ym mesh sî ze. Beginning

i^n early July 1967, a closing 1 *m diameter ring net of either 110 or 215 *y^m^

mesh was used to sa^mple to 1000 *m. This sa^mpling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *m^2 closing umbrella net began in September 1967 (Scott

1969; *Macaulay and Daly 1987). Mesh size was 223 and 569 *ym. This net, with

a filtration ratio of 1.25:1, was the principal sampling device throughout the

remaining field progra^m though the netting itself was replaced with a high

filtr^ation type mesh (̂ 4:1 filtration ratio) in March 1972. All subsequent

samples were collected with the ̂ 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sampling

depths were at 10 *m intervals from 300 to 10 *m, 100 *m intervals from 1000 to

10 *m, and 500 *m intervals from the bottom to 10 *m. The 10 *m *^v^-.pper limit was

chosen to protect the net during retrieval through the *hydrohole. Samples were

collected from as deep as 2500 *m^.

T̂ wo other kinds of nets were sometimes employed: a 3 *m2 closing umbrella

net with 300 *^ym mesh in summer 1968 and a i m ^ 2 plu^mmet net with 571 *ym mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanism activated with a messenger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting^, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining the^m will require an investigator to visit the University of

Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

box s^canned depth ranges of 0-50̂ , 50-100, 100-150, and 150-200 *fm. The 0-50 *f^m^

depth range was emphasized because of interest in the scattering layer often

found about 25 *fm. The system included the standard Ross *200A transceiver unit,

recorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. List of *T-3 *zooplankton samples analyzed and used in theses^, reports^,^
and publications

Hughes (1968) 399 sa^mples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *^Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 14 *Feb 1967

Scott *(19^C9) ^523 ^samples collected with a pump^, 1 *m closing ring net and
2 *m2 umbrella net

Cruises: 02

03
04
05

22 *Jun -
27 *Jul -
30 *Aug -
5 *Feb -
10 *Jul -
13 *Sep -

15 *Jul 1966
25 *Aug
17 *Oct
14 *Feb 1967
6 *Sep 1967
23 *Sep 1967

*Damkaer (1976) 52 samples collecte^d with aim closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976) 2 samples collected with aim closing ring net
Cruises: 07 10 *Jun 1968

12 *Jun 1968

*Pautz^ke (1979) 16 samples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron^, English, and *Damkaer (1984) 54 samples collected with aim closing
ring net and 3 î n2 umbrella net

Cruises: 06 5 ^May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968
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operation^, echo-sounding was conducted continuously^, normally on the 0-50 *f^m^

scale. Daily recordings of 15-̂ 45 *m^in were made using all depth ranges. Some

of these data are available on 1/̂ 4 inch magnetic tape, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data ter^minal. After editing the files to correct

data entry errors or to fill in gaps in the data, the files were transferred

to a *9-track, EBCDIC-coded magnetic tape for *NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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Modifications to the basic program ̂ methods

*Zooplankton samples (71) were collected with a 2 *m^^ closing net with

a mesh size of 223 *^pm. Sampling was done over 10 *m depth intervals fro^m^

0-100 *m^, over 20 *m intervals fro^m 100-200 *m^, over 100 *^m intervals from 200-

500 *m^, and over 500 *m intervals from 500-2000 *m.

T̂ wo *hydrographic casts were done and ̂ 46 samples each were collected

for temperature^, salinity^, and dissolved o^xygen measurements^, however

o^xygen values are missing from the data.



*B. SCIENTIFIC CO^NTENT

NAME OF DATA FIELD

Water *transparen

Depth of Sample

Temperature

Salinity

*Sig^ma-t

Dissolved oxygen

*P04

*N03

*Si0^4

Chlorophyll a

Primary
productivity
*(^!^^C uptake)

REPORTING UNITS

OR CODE

*^cy meters

meters

*°C

*/ 00

^-

ml/1

*^Ug-atom/1

*^n

*n

*mg *m^~^3

*mg *C *m^"-^* *h^~^l

METHODS OF OBSERVATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MOD^EL)

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles^, modified
Van *Dorn bottles

*ti

it

*^n

*ti

it

Van *Dorn bottles

*n

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)
AND LABORATORY PROCEDURES

*N/A

*N/A

*N/A

*Salinometer, University of
Washington

-

*Winkler

See Strickland and Parsons
(1968)

it

*ti

*Spectrophotometer^, *fluoro^-
*meter (Strickland and
Parsons 196̂ 3)

Strickland and Parsons
(1968)

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A



*C. DATA FORMAT

COMPLETE THIS SECTIO^N ^FOR PU^NCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIO^NS.

1. LIST RECORD TY^PES CONTAINED IN THE *TRANSMITTAL OF YOUR ^FIL^E^

GI^VE METHOD OF IDENTIFYI^NG EACH RECORD TYPE

2. GIVE BRIEF DESCRIPTION OF FILE ORGANIZATION

3. ATTRIBUTES AS EXPRESSED IN I I *PL-1 *| *| AL^GOL

*^L^^] FORTRAN *| *|

*| *| COBOL

*L*ANCUA^CE

^4. RESPONSIBLE COMPUTER SPECIALIST:
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Primary Production and Energy Flow

The program was directed by the late Dr. *T. *Saunders English and funded

by the Office of Naval Research Contract *Nonr-477 (37) Project *NR 083 12 and

Contract *N00014-67-0103-0005. Users of the data are requested to acknowledge

the a^gency support.

The methods used by biological *oceanographers of the Department of

Oceanography, University of Washington, Seattle, from 1966 to 197̂ 4 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

^methods are to compliment the entries in the individual cruise Data Documentation

Forms where modifications, if any, are given.

Ge^neral

The field progra^m was maintained at various intensities for eight years

^(^March 1966 to June 197̂ 4), with personnel on *T-3 continuously fro^m April 1968

until the island was evacuated in June 1974. During this period, divided into

28 cruises (Table 1)*, biological and environmental parameters were measured

(Table 2)*. The sa^mpling program was structured to monitor periods of active

change in the various parameters. Thus, hydrography and *zooplankton sampling

was a year round pursuit, field and logistic conditions per^mitting, whereas

chlorophyll *a^_ concentrations and pri^mary productivity *(^il^+C uptake) were usually

measured only during the summer (June to September). Various gear types,

methodologies^, and sampling strategi^es w^ere tried and test^-^ad throughout the

field program.

The *oce^anographic working area was located on 3-4 *m thick sea ice in Colby

Bay adjacent to the ice island. All sampling was done fro^m inside a heated

building positioned over a hole, *ca. 1.5 *m on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sampling equipment^, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The drum on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory, Palisades, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll *a_ and primary productivity) samples were not always taken from the

same bottle c^ast or on the same day. Each kind of data has a separate sample

numbering scheme. As a result, station positions may not always agree between

the *hydrographic and biological data. See individual cruise Data Docu^mentation
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^Fig. 1. Drift track of *T-^13 fro^m June 1̂ 96̂ 6 ̂ to Apr^il 1974. The ̂ mon^ths of June^, July^, August^, ̂-^a^nd September
^are indicated in s^mall let^ters for each year.



Table 1. Cruise nu^mbers and dates of *T-3 field program

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

4

5

23

7

Mar

*Jun

*^Feb

*Jun

*Sep

Apr

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

66 -

66 -

67 -

67 -

67 -

68 -

68 -

68 -

69 -

69 -

69 -

70 -

70 -

70 -

9 Apr

18 *Oct

15 *̂ Feb

11 *Sep

24 *Sep

9 *Jun

20 *Sep

31 Jan

13 *Jun

3 *Oct

5 Jan

23 Mar

7 *Jun

5 *Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Number

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

Mar

May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

May

*Oct

^Mar

Duration

70

71

71

71

71

71

72

72

72

72

73

73

73

74

- 30

- 30

- 30

- 1

- 20

- 20

- 31

- 29

- 13

- 7

- 28

- 19

- 8

- 1

Dec 70

M^ar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

M^ay 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3^, March 1966 to June 197̂ 4

Total N̂û mber 1966 1967
Parameter of Samples *JFMAMJJASONDJFMA^MJJASONDJ

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

^Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll a

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

535̂ 4 X

5354 X

5198 X

3611

3440

3440

8022 XX X X X X

4978 XXX

5838

40 mo

427 *XXXXX X *XXXX

1968
*FMAMJJASOND

X X

X X

X X

*XXXX

X X X

*XXXX

Nets (mesh size *^ym)

0.5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plu^mmet (571)̂ * 56

2 *m2 umbrella *(223)^1^" 9112

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

X X

X X X

X

X X X X X

X X X X X X X

X X

X X X

^* A net that catches while descending
*"^t" A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(c^ont*.*)

Total Nu^mber 1969 1970 1971
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 535^4 X X X * X X X X X X X X X X X X X X X * X X X X X X X

Temperature 535^4 X X X * X X X X X X X X X X X X X X X * X X X X X X X

Dissolved oxygen 5354 XX X *XXXXXXXXXXXXX XX *XXXXXXX

Nutrients

Nitrate 3611 *XXXXXX X *XXXXXXX

Silicate 3440 *XXXXXX X *XXXXXXX

Phosphate 3440 *XXXXXX X *XXXXXXX

*Phytoplankton

Chlorophyll *a^_ 8022 *XXXX *XXXX *XXXXX

Productivity 4978 *XXXX *XXXX *XXXX

Cell Counts 5838 *XXXXXXX *XXXXXXXXXXXXX XX *XXXX

*Zooplankton

Acoustic traces 40 mo *XXXXXXXXX *XXXXXXXXX

Plankton pump 427

Nets (̂ mesh size *^pm)

0.5 *m ring (215) 38

1 *m closing ring (110) 355 X

1 *m closing ring (215) 318 X X

1 *m^2 plummet (571)^* 56 *XXXXXXX^^

2 *m2 umbrella (223) *^f 9112 XX *XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

2 *^m2 umbrella (569) 95

3 *m2 umbrella (300) 104

A net that catches while descending
*^"^f" A collapsible net ̂ that can be lowered and retrieved through a hole in the ice



Table 2 *(cont.)

Total Number 1972 1973 1974
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 5354 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Temperature 5354 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Di^ssolved oxygen 5198 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Nutrients

Nitrate 3611 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

Silicate 3440 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

Phosphate 3440 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

*Phytoplankton

Chlorophyll *a^_ 8022 *XXXX *XXXX

Productivity 4978 *XXXXX *XXXX

Cell Counts 5838 *XXXXX *XXXXXXXXX *XXXXXX

*Zooplankton

Acoustic traces 40 mo *XXXXXXXXXXXXXXXXXXXXX *XXXX

Plankton pump 427

Nets (mesh size ̂ urn)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56 XX

2 *m2 umbrella (223) *^+ 9112 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

2 *m2 umbrella (569) 95

3 *ra2 umbrella (300) 104

^* A net that catches while descending
*^^ A collapsible net that can be lowered and retrieved through a hole in the ice



For^ms for kind of sampling bottle used.

Hydrogr^aphy and Nutrients

Temperature^, salinity^, oxygen, and nutrient determinations were made on

water collected with Van *Dorn *pol^yvinylchloride or *uncoated *Nansen water

sampling bottles. The Van *Dorn bottles contained surgical tubing which may or

may not be toxic to organisms (see Price *et *al. 1986). In general, the upper

100 *m was sampled at 5 *m intervals, 125-375 *m at 25 *m intervals^, ̂ 400-500 *m at

50 *m intervals, 600-1000 *^m at 100 *m intervals, and 1000 *m to the bottom at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically, additional samples were taken at 2 *m intervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sampling, 0-100 *m, 0-500 *m, 0-100 *^m, *0-deep, allowed

a more frequent survey of short-term variation in the near-surface stratum

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast was usually placed 5 *m below the water surface.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the bottom. Computa-

tions of *thermometric depths *(Wiist 1933) were performed for those observations

deeper than *^?.50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations)*. With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrect^c.d, but should be within 2-5% of the true value.

Temperatures were determined from reversing thermometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 ̂r^ain after the top bottle reached its intended depth. Ther-

mometers were read using a ligh^ted ̂ magnifying glass about 15 *min after

retrieval. Readings were correc^ted from the auxiliary thermometers and the

thermometer constants by an IBM 1130 program at the Department of Oceanography,

University of Washington.

Over 100 reversing thermometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washington. Calibration data available from the



latest date preceding the use of each thermometer on *T-3 were used to correct

the ther^mometer readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these data.

Salinity samples were drawn into 250 ml clear polyethylene bottles^,^

tightly sealed, and allowed to come to room temperature. Determinations were

made on *T-3 using an Industrial Instruments ̂Model *P.S-7A (Industrial Instru-

ments Co., Cedar Grove, *NJ) or a *Beckman Model *RS-7B *(Beck^man Instruments, Inc.,

*Fullerton, *CA) portable induction *salinometer calibrated against a standard

*seawater sample obtained from the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *34.9°/0o collected from *ca. 500 *m)

were used after each 10 sa^mples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 1964).

These values are considered to have an accuracy of *^± 0.003 *ppt.

Dissolved oxygen was ̂ana^lyzed by a modified *Winkler method (Strickland and

Parsons 1965). Brown BOD bottles of 250 ml capacity, an automatic 100 ml *pipet,

an automatic 25 ml burette readable to 0.01 ml, and an electric *stirrer were

used.

Nutrients were determined by the methods in Strickland and Parsons (1968)*.*

The samples were either analyzed ̂ immediately after collection or frozen for

later analysis either on the ice, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate determi^-^

nations were run on a *Brinkman PC/1000 *colorimater *(Brinkman Instruments,

*We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards ̂trade up ̂ with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll *^a^_

Chlorophyll *^,a was determined according to Strickland and Parsons (1968)*.*

In 1968 through 1970, water was filtered through ̂ 47 mm 0.45 *^pm *Millipore

filters *(Millipore Corporation, Bedford, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approximate



pore size =1.0 û r̂ n) *(Gelman Instrument Co.^, Ann Arbor, MI) were used. *MgCC^>3

was added to all filters near the end of the filtration. In 1968, samples of

about 4 liters of water were analyzed using a *Beckman *DK *spectrophotometer in

Seattle and chlorophyll *a^_ was calculated using the *SCOR-UNESCO equations

*(Unesco 1966). For 1968 through 1973, samples of.about 2 liters of water were

filtered and a Turner Model 111 *fluo^ro^meter *(G. *K. Turner Associates, Palo

Alto, *CA) was used for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluorometer was calibrated using either a *Beckman *DU *spectrophotometer on *T-3

or a *Beckman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll *a^_ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^ents were not determined.

Primary Productivity

Primary productivity was measured during the summers by the radiocarbon

technique of *Steemann-Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experimental schemes were used:

• 1. Depth series - paired 130 ml light and dark bottles were filled with

water collected fro^m a number of depths and incubated under constant high

illumination (for the level of *irradiance, see below)*.

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50, 75, and 100%

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator bo^x was fronted with clear plexiglass ̂ and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass" stoppered 130 ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubation.

Light^, provided by a bank ̂ of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^e *(= 100̂ %) in the incubator was between

1100 and 1400 *ft-c measured with a *GE Model No. 214 photo^meter (General Electric

Corporation, Stamford, *CT)*. A pu^mped water flow-through system ̂maintained

ambient incubator temperature near *0°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 mm *Hg) onto 25 mm, 0.45 *^ym *Mlllipore filters^, washed with filtered

*seawater, air-dried, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three t^imes for 1000 counts^, using a gas

flow proportional counter (^Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a ̂ Nuclear Chicago ̂ Model *D-47 counter

with *micromil window, *C-110 automatic sample changer, *161-A sealer, and *C111B

printing timer, or on *T-3 using a Nuclear Chicago manual, end-window Model

8770 sea^ler, Model 3053 sample changer, Model 108 *G-M detector, and Model 8420

dual timer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in ̂r^ag *C *m^~3 *h^"1; *L-D is the difference between the light and dark

bottle in counts per minute c^orrected for machine bac^kground and coincidence;

*W is the total carbonate in *mg *C *m~3 calculated from *W *^= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

Washington; 1.05 is the isotope discrimination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8%; *T is the incubation time (6 or 12 *hr)*.

All *^l^l^*C ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, *l^-niversity of Washington, from aqueous sodium carbonate obtained fro^m^

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be ̂ made was deter^mined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *^y^m^

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *NaOH. The solution was

well mixed, and after adding the *'.:om^i^nercial sodium carbonate, mixed again.

Glass ampoules holding 2 or 5 ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed ampoules

wer^e pl^aced in large beakers, covered with water to which *m^ethylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardization. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman, University of
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Cal^ifo^rnia, Davis^, and analyzed using gas phase (Gold^man 1963; *Steemann-

*Nielsen 197̂ 4) or, in tĥ e. Depart^ment of Oceanography, University of Washington,

were compared to samples obtained fro^m the ̂ National Bureau of Standards. ^From

1970-1973^, ampoules were standardized by liquid scintillation techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4% formalin, buffered (sodium *borate) or unbuffered,

for a final strength of appr^o^ximately 1%. Samples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system during

summer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the samples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b)*. Samples were individually counted or samples ̂ from two, three, or

four days were combined for each depth. The samples combined to make a

composite were separated in time by one week or less. After thorough ̂ mi^xing^,^

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wurt, *FRG) and allowed to settle at least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml cha^mber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter, cell volumes *(Larrance 1964),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) av^ailable from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sampled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with either

sodium acetate or sodium *borate.

Initially, samples ̂ were taken with an open 0.5 *m diameter ring net with

215 *^ym mesh gauze From June 1966 through July .1967, a 7.6 cm centrifugal
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pump system with a 10 cm diameter hose intake was lowered. A 25 kg weight at

the end of the wire held dow^n the hose intake. Since wire angles were low,

the depth of sampling was estimated from the length of the wire. Maximum depth

of sampling was about 185 *m. Samples of 5 to 18 *m^^ of water were filtered at

a rate of 0.2 to 0.6 *m3 per *min through a net of 215 *ym mesh si^ze. Beginning

in early July 1967^, a closing 1 *m diameter ring net of either 110 or 215 ̂ u^r^n^

mesh was used to sample to 1000 *m. This sa^mpling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *m^2 closing umbrella net began in September 1967 (Scott

1969; *Macaulay and Daly 1987). Mesh size was 223 and 569 *^ym. This net, with

a filtration ratio of 1.25:1, was the principal sampling device throughout the

remaining field progra^m though the netting itself was replaced with a high

filtr^ation type mesh (̂ 4:1 filtration ratio) in March 1972. All subsequent

sam^ples were collected with the 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sampling

depths were at 10 *m intervals from 300 to 10 *m^, 100 *m intervals from 1000 to

10 *m, and 500 *m intervals fro^m the bottom to 10 *m. The 10 *m *^v^-.pper limit was

chosen to protect the net dur^ing retrieval through the *hydrohole. Sa^mples were

collected from as deep as 2500 *m.

Two other kinds of nets were sometimes employed: a 3 *m^2 closing umbrella

net with 300 *ym mesh in summer 1968 and a i m ^ 2 plummet net with 571 *ym mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanism activated with a messenger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting^, identifying^, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

box s^canned depth ranges of 0-50, 50-100, 100-150, and 150-200 *fm. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *fm. The system included the standard Ross *200A transceiver unit,

recorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. List of *T-3 *zooplankton sa^mples analyzed and used in theses, reports^,^
and publications

Hughes (1̂ 968) 399 samples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott (1969) 523 ̂ camples collected with a pump, 1 *m closing ring net and
2 *m2 umbrella net

Cruises: 02 22 *Jun - 15 *Jul 1966
27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967
04 10 *Jul - 6 *Sep 1967
05 13 *Sep - 23 *Sep 1967

*Damkaer (1976) 52 samples collecte^d with a i ^ m closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 ^M^ay 1968
07 10 *Jun - 18 *Aug 1968

Heron a^nd *Damkaer (1976) 2 samples collected with aim closing ring net
Cruises: 07 10 *Jun 1968

12 *Jun 1968

*Pautzke (1979) 16 samples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron, English, and *Damkaer (1984) 54 samples collected with aim closing
ring net and 3 *m2 umbrella net

Cruises: 06 5 May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968



operation, echo-sounding was conducted continuously, normally on the 0-50 *fm

scale. ^Daily recordings of 15-̂ 45 *m^in were made using all depth ranges. Some

of these data are available on 1/4 inch magnetic tape^, but retrieval will be

difficult.

Data M^anagement

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data terminal. After editing the files to correct

data entry errors or to fill in gaps in the data, the files were transferred

to a *9-track, EBCDIC-coded magnetic tape for *NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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*^i *^i *! *^J ^1 *^' *! *;^"^"j *^' *I^M; *; *; ^^^,1

*^M *! *i *i *i^w *^; 1 *^«^7 *^L.^t^s^r^i^t^r-^j-^: *^;^s^«^3: *; *•. *^: *i^s^'^S^,
1̂ 10' 1^40' *I^M' ^I^K' 1^(^0' *^u^Ol 1^20' 100' ^8^0' 1^0 '̂ 40^' ^70 ^0' ^2^0 '̂ ^40 '̂ 1^0 10 '̂ 100'

NO A ̂ A ̂ FO^R^M ̂ 2^4-1^3



^30^'

130°
I

*TSE^- ̂ IT^-3) ̂ - 9
JANUARY ^- JUNE 1969

1^28^* 126

30 JAN

*JUN

130' 1^28^' 126

*T-3
(to sc^ale)^'

I MAY *85^C

30 '̂

*84e



*TSE-(T-3)-0^9 31 Jan 1̂ 969 - 13 *Jun 1969

Modifications ̂ to the bas^ic ̂ program methods

*Zooplankton samples were collected with three closing nets:

Dates

18 *Mar-28 Mar

10 *Apr-2^8 May

31 *May-09 *Jun

"9^4

Depth intervals were 10 *m between 10 and 300 *m, 20 *m between 10 and

200 *m, 50 *m between 200 and ̂400 *m, 100 *^m between 10 ̂ and 1000 *m, and

500 *^m between 10 and 2000 *m.

*Phytoplankton cell count samples were collected with Van *Dorn

bottles at 5^, 10, 15, 30, 60, 100, and 200 *m on 8 dates between

22 April and 9 June. Three sets of *hydrographic ob^servations were

obtained with 51 samples each collected for temperature^, salinity and

dissolved o^xygen.

Mesh *^/^/^
Net *(m) Aperture *(^ym) Sa^mples

1

2

1

*(diam)

*(^sq)

*(diam)

110

223

215

24

39

31

Depth *^(^m)
*Min Max

10

10

10

2000

2000

2000



*B. SCIE^NTIFIC CONTENT

*NAME *OF *DATA *FI^ELD
*REPO^RTING *UNITS

*O^R *CODE

*M^ETHODS *OF *OBSERVATION *AND

*INSTRUMENTS *USED

*(SPECIFY *TYPE *AND *MODEL)

*ANALYTICAL *METHODS

*(INCLUDING *MODIFICATIONS)

*AND *LABORATORY *PROCEDURES

*DATA *PROCESSING

*TECHNIQUES *WITH *FILTERING

*AND *AVERAGING

Water transpare^n^cy

Depth of Sample

Te^mperature

Sali^nity

*Sigma-t

Dissolved oxygen

*P0^4

*N03

*Si04

Chlorophyll a

Primary
productivity
*(1^4C uptake)

meters

meters

*°C

*/ *oo

ml/1

*^yg-atom/1

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles^, modified
Van *Dorn bottles

*^r^ag

*mg *C

*Van *Dorn *bottles

*N/A

*N/A

*N/A

*Salinometer^, University of
Washington

*Winkler

See Strickland and Parsons
(1968)

*Spectrophotometer, *fluoro-
*raeter (Strickland and
Parsons 196̂ *3)

Strickland and Parsons
(1968)

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A



*C. DATA FORMAT

COMPLETE THIS SECTIO^N FOR PU^NCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST RECORD TYPES CONTAINED IN THE *TRA^NSMITTAL OF YOUR ^FILE

GI^VE ^METHOD OF ID^ENTIFYING EACH RECORD TYPE

2. GI^VE BRIEF DESCRIPTION OF FI^L^E ORGANI^ZATION

3. ATTRIBUTES AS EXPRESSED IN ^I I *PL^-^1

I * | F O R T R A ^ N *^n.
A L ^ G O L I *| COBOL

L A N ^ G U A ^ G E

4. RESPONSIBLE CO^MPUTER SPECIALIST:

NAME AND PHONE NUMBER

ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5. RECORDING MODE
*BCD *| *| *BIN *ARY

*ASCII *^[X] *EBCDIC

*n
6. NUMBER OF TRACKS

(CHANNELS) * | * | SEVEN

7. PARITY

8. DENSITY

^[^X] NINE

*^n
I * X | O D D

I * | E V E N

*^I *| *200 *BPI

*'^! *| *^5^56 *BPI

*' *| *800 *BPI

*^D

*1600 *B^PI

9. LENGTH OF INTER-
RECORD GAP (IF KNO^WN) *^iX| ^3/4 INCH

*^n
^10. END OF FILE MARK

I *( O C T A L ^17

*l^yl T^ap^e Mark

11. *PASTE-ON-PAPER LAB^EL DESCRIPTION (INCLUDE
ORIGINATOR NA^M^E AND SO^M^E LAY SPECIFICATIO^N^S^
^O^F ̂ DATA TYP^E. ^VOLU^ME NUMB^ER)

Ice Island *T-3 hydro^, chlorophyll^, *^&^"'
Product^i^vity data sets.
Specs.- 9 track, EBCDIC, odd parity,
1600 *bp1, 5 files, *D=PE, *RL^=120,
*MBL =3000, *CV *= *EB, *F=S, *LB^=KU

12. PHYSICAL BLOC^K L^ENGTH I^N BYTES

*FI^XL20 *MBL^«3000 Char.
^13. LENGTH OF BYTES I^N BITS



*D. INSTRUME^NT CALIBR^ATION

This calibration information will be utili^zed by *NOAA's ̂ National *Oceano^graphic Instru^mentation Center in their efforts to develop calibration
standards for voluntary acceptance by th^e *oceanographic com^munity. Iden^tify the instruments used by you^r orga^ni^zation ̂ to obtain the scien-
tific content of the DDF (i.e., *STD, temperature and pressure sensors, *salinometers, oxygen meters, *velocimeters, etc.) and furnish the cali-
bration data requested by completing and/or checking *("^i^/") the appropriate spaces. Add the interval time (i.e., 3 months, 6 months, 9
months, etc.) if the fixed interval calibration cycle is chec^ked.

INSTRU^M^ENT TYPE
*(MFR.. ^MODEL NO.)

*Fluoro^meter
Turner ̂ Model 111

Reversing
ther^mometers

*Salinometer
Univ. ^Washington

Naval Arctic
Research Lab.

DAT^E OF LAST
CALIBRATION

I^NSTRU^ME^NT ̂ WAS CALIBRATED BY

YOUR
OR^GA^NIZATION

*(^V^/»

X

X

X

X

OTHER
OR^GA^NI^ZATIO^N^

(GIVE NAME)

manufacturer

CHECK ONE:
INSTRUMENT IS CALIBRATED

AT ̂ F IXED
INTER^VALS

*^<^>/^»

BEFORE
OR

AFTER USE

*<\/>

X

X

X

X

BEFORE
AN^D^

AFTER USE

*<^>/> *^.

ONLY
AFTER
R^E^PAIR

*<v/>

ONLY

^WHEN
NEW

*<^v^/>

INSTRU^-^
MENT

IS
NOT
CALI-

BRATED

*<^N^/^'

NO *AA FORM ^24^-13



Pri^mary Production and Energy Flow

The progra^m was directed by the late Dr. *T^. *Saunders English and funded

by the Office of Naval Research Contract *Nonr-477 (37) Project *NR 083 12 and

Contract *N0001^4-67-0103-0005. Users of the data are requested to acknowledge

the agency support.

The methods used by biological *oc^eanographers of the Department of

Oceanography^, University of ̂ Washington^, Seattle, from 1966 to 197̂ 4 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to compli^ment the entries in the individual cruise Data Documentation

Forms where modifications, if any, are given.

Ge^neral

The field progra^m was maintained at various intensities for eight years

(March 1966 to June 1974), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 1974. During this period, divided into

28 cruises (Table 1)*, biological and environmental parameters were measured

(Table 2)*. The sampling program was structured to monitor periods of active

change in the various parameters. Thus, hydrography and *zooplankton sampling

was a year round pursuit, field and logistic conditions permitting, whereas

chlorophyll *a^_ concentrations and primary productivity *(^il^+C uptake) were usua^lly

measured only during the summer (June to September). Various gear types,

methodologies, and sampling strategi^es w^ere tried and test^ed throughout the

field program.

The *oce^anographic working area was located on 3-4 *m thick sea ice in Colby

Bay adjacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *m on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sampling equipment, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The dru^m on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the ̂hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory, Palisades, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll *a^_ and pri^mary productivity) samples were not always taken from the

same bottle cast or on the same day. Each kind of data has a separate sample

numbering scheme. As a result, station positions may not always agree between

the *hydrographic and biological data. See individual cruise Data Documentation
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Fig. 1^. Drift trac^k of *T-^3 from June I96̂ 0 to April 197^4. The months of June, July, August, ̂-^and September
are indicated in s^mall letters for each year.



Table 1. Cruise numbers and dates of *T-3 field progra^m

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

4

5

23

7

Mar 66

*Jun 66

*Feb 67

*Jun 67

*Sep 67

Apr 68

*Jun 68

*Sep 68

Jan 69

*Jun 69

*Oct 69

Jan 70

Mar 70

*Jun 70

- 9

- 18

- 15

- 11

- 24

- 9

- 20

- 31

- 13

- 3

- 5

- 23

- 7

- 5

Apr

*Oct

*Feb

*Sep

*Sep

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

*Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Number

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

Mar

May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

May

*Oct

^Mar

Duration

70

71

71

71

71

71

72

72

72

72

73

73

73

74

- 30

- 30

- 30

- 1

- 20

- 20

- 31

- 29

- 13

- 7

- 28

- 19

- 8

- 1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3, March 1966 to June 197̂ 4

1 *^m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56

2 *^m2 umbrella *(223)^1^" 9112

2 *m2 umbrella (569) 95

3 *m2 u^mbrella (300) 10̂ 4

X

X

X

X X X X X X

X X X

X X X X X X X X X

X X

X X X

X

X X

X X

X X

Total Number 1966 1967 1968
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 5354

Temperature 5354

Dissolved oxygen 5198

Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll *a^_ 8022

Productivity 4978

Cell Counts 5838

*Zooplankton

Acoustic traces 40 mo

Plankton pump 427

^Nets (mesh si^ze urn)

0.5 *m ring (215) 38

X X X X

X X X

X X X X

X X X X X

X X X X X X X

X X

X X X

A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(cont.)

Total Number 1969 1970 1971
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll *a^_

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

Nets (mesh size *^ym)

0.5 *^m ring (215)

1 *m closing ring (110)

1 *m closing ring (215)

1 *m2 plummet (571)*

2 *m2 umbrella (223) *^f

2 *m2 umbrella (569)

3 *m2 umbrella (300)

5354

5354

5354

3611

3440

3440

8022

4978

5838

40 mo

427

38

355

318

56

9112

95

104

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*xxxx *xxxx *xxxxx
*xxxx *xxxx *xxxx

* X X X X X X X * X X X X X X X X X X X X X X X * X X X X

*xxxxxxxxx *xxxxxxxxx

X

X X

*XXXXXXX

X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

A net that catches while descending
A collapsible net ̂ that can be lowered and retrieved through a hole in the ice



Table 2 *(cont.)

*Parameter
Total Number
of Samples

1972 1973 1974
*JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 5354

Te^mperature 5354

Di^ssolved oxygen 5198

Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll *a^_ 8022

Productivity 4978

Cell Counts 5838

*Zooplankton

Acoustic traces 40 mo

Plankton pump 427

Nets (mesh size *^ym)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)* 56

2 *m2 umbrella (223) *̂ f 9112

2 *m2 umbre^lla (569) 95

3 *^m2 umbrella (300) 104

*xxxxxxxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxxxxxxx

*xxxx
*xxxx
*xxxx

*xxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxx

*xxxx
X X X X X

X X X X X

*xxxx
*xxxx

*xxxxxxxxx

*xxxxxx
*xxxxxx
*xxxxxx

*xxxxxx
*xxxxxx
*xxxxxx

*xxxxxx

*xxxxxxxxxxxxxxxxxxxxx *xxxx

X X

*xxxxxxxxxxxxxxxxxxxxx *xxxxxx

A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



For^ms for kind of sampling bottle used.

Hydrography and Nutrients

Temperature, salinity, oxygen, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sampling bottles. The Van *Dorn bottles contained surgical tubing which may or

may not be toxic to organisms (see Price *et *al. 1986). In general^, the upper

100 *m was sampled at 5 *m intervals, 125-375 *m at 25 *m intervals, ̂ 400-500 *m at

50 *m intervals, 600-1000 *m at 100 *m intervals, and 1000 *m to the bottom at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically, additional samples were taken at 2 *m intervals around the *pycno-

*cline (usually 40-60 *m)*. In periods whe^n weekly casts were taken^, an

alternating pattern of sampling, 0-100 *^m, 0-500 *m, 0-100 *m, *0-deep, allowed

a more frequent survey of short-term variation in the near-surface stratum

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast w^as usually placed 5 *m below the water surface.

The highest observed wire angles during these cruises were about 4^°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the bottom. Computa-

tions of *thermometric depths *(Wlist 1933) were performed for those observations

deeper than *^?.50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations)*. With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrect^e.d, but should be within 2-5% of the true value.

Temperatures were determined from reversing thermometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

mometers were read using a lighted ̂ magnifying glass about 15 *min after

retrieval. Readings were corrected from the auxiliary thermometers and the

thermometer constants by an IBM 1130 program at the Department of Oceanography,

University of Washington.

Over 100 reversing therm^ometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available from the



latest date preceding the use of each thermo^meter on *T-3 were used to correct

the ther^mo^meter readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these data.

Salinity samples were drawn into 250 ml clear polyethylene bottles,

tightly sealed^, and allowed to come to room temperature. Determinations were

made on *T-3 using an Industrial Instruments Model *P.S-7A (Industrial Instru-

ments Co., Cedar Grove, *NJ) or a *Beckman Model *RS-7B *(Beckman Instruments^, Inc.^,^

*Fullerton^, *CA) portable induction *salinometer calibrated against a standard

*seawater sa^mple obtained from the *Laboratoire *Hydrographique (Copenhagen,

Den^mark). *Substandards of *seawater *(ca. *3^4.90/0̂ 0 collected from *ca. 500 *^m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 196̂ 4).

These values are considered to have an accuracy of *^i 0.003 *ppt.

Dissolved o^xygen was ̂ana^lyzed by a modified *Winkler method (Strickland and

Parsons 1965). Brown BOD bottles of 250 ml capacity, an automatic 100 ml *pipet^,^

an automatic 25 ml burette readable to 0.01 ml, and an electric *stirrer were

used.

Nutrients were determined by the methods in Strickland and Parsons (1968)*.*

The samples were either analyzed immediately after collection or frozen for

later analysis eit^her on the ice, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate *determi-^.^

nations were run on a *Brinkman PC/1000 *colorimater *(Brinkman Instruments,

*We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards ̂ made up with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll *a^_

Chlorophyll *a^_ was determined according to Strickland and Parsons (1968).

In 1968 through 1970, water was filtered through ̂ 47 mm 0.45 ̂vim *Millipore

filters *(Millipore Corporation, Bedford, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approximate



pore size *= 1.0 *^ym) *(Gelman Instrument Co., Ann Arbor^, MI) were used.

was added to all filters near the end of the filtration. In 1968, sa^mples of

about 4 liters of water were analyzed using a *Beck^man *^DK *spectrophotometer in

Seattle and chlorophyll *a^_ was calculated using the *SCOR-UNESCO equations

*(Unesco 1966). For 1968 through 1973^, samples of about 2 liters of water were

filtered and a Turner Model 111 *fluo^rometer *(G. *K. Turner Associates, Palo

Alto, *CA) was used ̂ for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluoro^meter was calibrated using either a *Beckman *DU *spectrophotometer on *T-3

or a *Beckman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll *^a^_ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^ents were not determined.

Primary Productivity

Primary productivity was measured during the summers by the radiocarbon

technique of *Steemann-Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experimental schemes were used:

1. Depth series - paired 130 ml light and dark bottles were filled with

water collected from a ̂ number of depths and incubated under constant high

illumination .(for the level of *irradiance, see below).

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50, 75, and 100%

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator box was fronted with clear plexiglass ̂ and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubation.

Light, provided by a bank ̂ of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^e *(^= 100̂ %) in the incubator was between

1100 and 1̂ 400 *ft-c measured with a *GE Model ̂ No. 214 photo^meter (General Electric

Corporation, Stamford, *CT)*. A pumped water flow-through system maintained

ambient incubator temperature near *0°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 ̂m^m *Hg) onto 25 mm, 0.̂ 45 *^ym *Mlllipore filters^, washed with filtered

*seawater, air-dried, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three times for 1000 counts, using a gas

flow proportional counter (̂ Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a Nuclear Chicago Model *D-47 co^unter

with *micromil window^, *C-110 automatic sample changer, *161-A sealer, and *C111B

printing timer, or on *T-3 using a Nuclear Chicago manual, end-window Model

8770 sea^ler, Model 3053 sample changer, Model 108 *G-M detector, and Model 8̂ 420

dual timer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~3 *h^"1; *L-D is the difference between the light and dark

bottle in counts per minute c^orrected for ̂ machine bac^kground and coincidence;

*W is the total carbonate in *mg *C *m~^3 calculated from *W *= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

Washington; 1.05 is the isotope discri^mination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8%; *T is the incubation time (6 or 12 *hr)*.

All *1^4C ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, ̂ University of Washington, from aqueous sodium carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was determined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *ym

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *NaOH. The solution was

well ̂ mixed, and after adding the *'.:om^f^'^iercial sodium carbonate, mixed again.

Glass a^mpoules holding 2 or 5 ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed ampoules

wer^e pl^aced in large beakers, covered with water to which *m^ethylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. *' A^mpoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardization. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman^, University of
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Califo^rnia, Davis^, and analyzed using gas phase (Goldman 1963; *Steemann-

*^Nielsen 197̂ 4) or, in th^e Department of Oceanography, University of Washington,

were co^mpared to samples obtained from the ̂ National Bureau of Standards. From

1970-1973, ampoules were standardized by liquid scintillation techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *^Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4% formalin, buffered (sodium *b^orate) ̂or unbuffered,

for a final strength of appro^ximately 1%. Samples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system dur^ing

summer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the samples collected in

the su^mmers of 1968, 1969, and 1971 with the inverted microscope ̂method *(Hasle

*1978a, *b)*. Samples were individually counted or samples ̂ from two, three, or

four days were combined for each depth. The samples combined to make a

composite were separated in time by one week or less. After thorough ̂mixing,

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wiirt, *FRG) and allowed to settle at least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml chamber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter, cell volumes *(Larrance 1964),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sampled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with either

sodium acetate or sodium *borate.

Initially^, samples were taken with an open 0.5 *m diameter ring net with

215 ̂v^im mesh gauze. From June 1966 throug^h July 196^7^, a 7.6 c^m centrifugal
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^pu^mp syste^m ̂ with a 10 c^m dî â m̂ etê r hose î ntake was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were low,

the depth of sampling was estimated from the length of the wire. Maximum depth

of sampling was about 185 *m. Samp^les of 5 to 18 *m^3 of water were filtered at

a rate of 0.2 to 0.6 *m^3 per *min through a net of 215 *^ym mesh si^ze. Beginning

in early July 1967̂ , a closing 1 *m diameter ring net of either 110 or 215 *^ym

mesh was used to sample to 1000 *m. This sa^mpling overlapped with pu^mping

stations to assure comparability.

Sampling with a 2 *^m2 closing umbrella net began in September 1967 (Scott

1969; *Macaulay and ̂ Daly 1987). ^Mesh size was 223 and 569 *ym. This net, with

a filtration ratio of 1.25:1^, was the principal sampling device throughout the

re^maining field progra^m though the ̂netti^ng itself ̂ was replaced with a high

filtr^ation type mesh (̂ 4:1 filtration ratio) in ̂ March 1972. All subsequent

samples were collected with the ̂ 4:1 filtration ratio net.

An overlapping samplî ng schê me was used starting in October 1969̂ . Sampling

depths were at 10 *m intervals from 300 to 10 *m, 100 *m intervals from 1000 to

10 *m, and 500 *m intervals from the bottom to 10 *m. The 10 *m *^v.pper li^mit was

chosen to protect the n^et durin^g retrieval through the *hydrohole. Samples were

collected from as d^eep as 2500 *m.

Two other kinds of nets were sometimes employed: a 3 *m2 closing umbrella

net with 300 *ym mesh in summer 1968 and aim ^ 2 plum^met ̂ net with 571 urn mesh

initially in ̂ May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanis^m activated with a messenger

*(Macaulay 1978; *^M^acaulay and Daly in prep.)^.

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

^Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

box s^canned depth ranges of 0-50, 50-100, 100-150, and 150-200 *fm. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *fm. The system included the standard Ross *200A transceiver unit,

r^ecorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. List of *T-3 *zooplankton samples analyzed and used in theses, reports^,^
and publications

Hughes (1̂ 968) 399 samples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott (19̂ 69) ^523 ^camples collected with a pump, 1 *m closing ring net and
2 *m^2 umbrella net

Cruises 02

03
0̂ 4
05

22 *Jun -
27 *Jul -
30 *Aug -
5 *Feb -
10 *Jul -
13 *Sep -

15 *Jul 1966
25 *Aug
17 *Oct
1̂ 4 *Feb 1967
6 *Sep 1967
23 *Sep 1967

*Damkaer (1976) 52 samples collected with a i ^ m closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Da^mkaer (1976)
Cruises:

2 samples.collected with aim closing ring net
07 10 *Jun 1968

12 *Jun 1968

*Pautzke (1979) 16 samples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron, English, and *Damkaer (1984) 54 samples collected with aim closing
ring net and 3 *m2 umbrella net

Cruises: 06 5 ^May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968



1̂ 4

operation^, ech^o-sounding was conducted continuously^, normally on the 0-50 *fm

scale. Daily recordings of 15-̂ 45 m^an were made using all depth ranges. Some

of these data are available on 1/̂ 4 inch magnetic tape, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data terminal. After editing the files to correct

data entry errors or to fill in gaps in the data, the files were transferred

to a *9-track, EBCDIC-coded magnetic tape for *^NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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*TSE-(T-3)-10 13 *Jun 1969 - 03 *Oct 1969

Modifications to the basic *progra^p methods

*Zooplankton sam^ples (37) ̂ were collected with a 2 *m^^ closing umbrella

net having a mesh size of 223 *^\^i^m over depth intervals of 10 *m between

10 and 60 *m, 20 *m intervals between 60 and 100 *m^, and 100 *m intervals

between 200 and 1000 *m.

Chlorophyll *a^_ samples were taken at 2 *m intervals from 2 to 50 *m and

at 10 *m interv^als from 50 to 80 *m; sa^mples were also taken at 100 and 200 *m.

168̂ 4 samples were collected at 56 stations. *Phytoplankton cell count

samples were taken over the same d^epth in^tervals at 52 stations for a total

of 1612 samples. Primary productivity experiments were run at 27 stations

(̂ 459 samples). Incubations were done at constant or graded light levels.

All *phytoplankton samples were collected with Van *Dorn bottles.



*B. SCIENTIFIC CONTENT

NAME OF DATA ̂ FIELD

Water *transparer

Depth of Sample

Temperature

Sali^nity

*Sigma-t

Dissolved oxygen

*P0^4

*N03

*Si0^4

Chlorophyll a

Primary
productivity
*(^!^^C uptake)

REPORTING UNITS

OR CODE

*^cy ̂ meters

meters

*°C

*/ *oo

-

ml/1

*^yg-atom/1

*n

*ii

*mg *m^"^-^*

*mg *C *m^"^-^* *h^~^l

METHODS OF OBSERVATION AND

INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles^, modified
Van *Dorn bottles

*ii

i^t

*^n

*ii

*ii

Van *Dorn bottles

i^t

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

*N/A

*N/A

*N/A

*Salinometer, University of
Washington

-

*Winkler

See Strickland and Parsons
(1968)

it

*"

*Spectrophotometer^, *fluoro-
*meter (Strickland and
Parsons 196̂ *3)

Strickland and Parsons
(1968)

DATA PROCESSING

TECHNIQUES WITH ̂ FILTERING

AND AVERAGING

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*^MO^AA *^P^Q^P^M ^24^-^1^3



*C. DATA FORMAT

COMPLETE THIS SECTION FOR PU^NCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIO^NS.

1. LIST RECORD TYPES CONTAINED IN THE *TRA^NSMITTAL OF YO^UR FILE

GI^VE METHOD OF IDENTIFYING EACH ̂ RECORD TYPE

2. GIVE B^RIEF DESCRIPTION OF FILE ORGANIZATION

3. ATTRIBUTES AS EXPRESSED IN *PL-^1 *| *|*

*| *|

*AL^GO^L I COBOL

L A N G U A G E

4. RESPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMBER

ADDRESS

COMPLETE THIS SECTION IF DATA AR^E ON MAGN^ETIC TAPE

5. RECORDING MODE
I *| B I N A R Y

* ! * | A S C I I *^ fX l EBCDIC

*n
6. NUMBER OF TRACKS

(CHANNELS) *| *^JSEVEN

7. PARITY

8. DENSITY

*n
*|A*^|ODD

^I*|EVEN

*^! *I *200 *B^PI

*^I *| *5^56 *B^PI

*^1 *| *800 *BPI

*1600 *BPI

10. END OF FILE MAR^K

*9. *LENGTH *OF *INTER-
*RECORD *GAP *(IF *KNOWN) *! *3/^4 *INCH

I *| O C T A L 17

*[^vj ̂ T^ap^e Mark

^11. *PASTE-ON-PAPER LABEL DESCRIPTION (I^NCLUD^E^
ORIGI^N^ATOR NA^M^E AND SO^M^E LAY ^SPECIFICATIO^NS
OF DATA TYPE. VOL^UME NUMBER)

Ice Is^land *T-3 hydro, ch^lorophyl^l^, ^&^
Productiv^ity dat^a sets. *^i
Specs.- 9 track, EBCDIC, odd parity,
1600 *bp1, 5 files, *D^=PE, *RL=120,
*MBL *= 3000, *CV *= *EB, *F=S, *LB=KU

12. PHYSICAL BLOCK L^ENGTH IN BYTES

*FI^XL20 *MBI^X^3000 Char.
13. L^ENGTH OF BYTES IN BITS



*D. I^NSTRUMENT C^ALIBRATION

This calibration infor^mation will be utilized by *NOAA's Nation^al *Oceano^graphic Instru^mentation Center in their efforts to develop calibration
standards for voluntary acceptance by the *oceanographic commu^nity. Ide^ntify the instru^me^nts used by your organization to obtain the sc^ien-
tific content of the DDF (i.e., *STD, temperature and pressure sensors, *salinometers, oxygen meters, *velocimeters, etc.) and furnish the cali-
bration data re^quested by completing and/or chec^king *("^(^/") the approp^riate spaces. Add the interval time (i.e., 3 months, 6 months, 9
^months, etc.) if the fixed interval calibration cycle is checked.

INSTRUM^ENT TYP^E^
*(MFR.. ^MODEL NO.)

*Fluoro^meter
Turner Model 111

Reversing
ther^mo^meters

*Salino^meter
Univ. *̂ t̂ oshington

Naval Arctic
Research Lab.

DATE OF LAST
CALIBRATION

INSTRUMENT WAS CALIBRATED BY

YOUR

O^R^GANI^ZATIO^N

*<^S/)

X

X

X

X

OTH^ER
OR^GANI^ZATION

(GIVE NAME)

manufacturer

CHECK ONE:
INSTRUMENT IS CALIBRATED

AT FIXED
INTER^VALS

*^<^\/>

BE^FORE

OR

AFTER USE

*<v/>

X

X

X

X

BEFORE

AN^D^
AFTER USE

*^• *v')

ONLY

AFTER
RE^PAIR

( ^ V )

ONLY

WHEN
^NEW

*<v^>>

INSTRU-
MENT

IS
NOT
CALI-

BRATED

*«^>/^)

NO *AA FORM 24^-13



Pri^mary Productio^n and Energy Flow

The program was directed by the late ̂Dr. *T. *Saunders English and funded

by the Office of Naval Research Contract *Nonr-477 (37) Project *N^R 083 12 and

Contract *^N0001^4-67-0103-0005. Users of the data are requested to acknowledge

the agency support.

The methods used by biological *oc^eanographers of the Department of

Oceanogra^phy, University of Washington, Seattle^, from 1966 to 197̂ 4 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to co^mpliment the entries in the individual cruise Data Documentation

For^ms where modifications, if any^, are given.

Ge^neral

The field program was ̂ maintained at various intensities for eight years

^(March 1966 to June 197̂ 4), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 1974. During this period, divided into

28 cruises (Table 1)*, biological and environmental parameters were measured

(Table 2). The sampling program was structured to monitor periods of active

change in the various parameters. Thus^, hydrography and *zooplankton sampling

was a year round pursuit, field and logistic conditions per^mitting, whereas

chlorophyll *a^_ concentrations and primary productivity *(l^l^+C uptake) were usually

measured only during the summer (June to September). Various gear types^,^

methodologies, and sampling strategi^es w^ere tried and test^-^ad throughout the

field program.

The *oce^anographic working area was located on 3-4 *m thick sea ice in Colby

Bay ad^jacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *m on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sampling equipment, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The dru^m on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory, Palisades, N^Y *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll *^a^_ and primary productivity) samples were not always taken from the

same bottle c^ast or on the same day. Each kind of data has a separate sample

numbering scheme. As a result, station positions may not always agree between

the *hydrographic and biological data. See individual cruise Data Documentation



180 -

160̂ "

1̂40° *, 1̂ 20̂ " 100̂ °
^Pig. 1. Drift track of *T-^3 fro^m June 1̂ 966 to April 197̂ 4. The ^months of ̂ June^, July^, August, ̂-^and September
are indicated in s^mall let^ters for each year.



Table 1. Cruise nu^mbers and dates of *T-3 field program

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

^4

5

23

7

Mar 66

*Jun 66

*Feb 67

*Jun 67

*Sep 67

Apr 68

*Jun 68

*Sep 68

Jan 69

*Jun 69

*Oct 69

Jan 70

Mar 70

*Jun 70

- 9

- 18

- 15

- 11

- 24

- 9

- 20

- 31

- 13

- 3

- 5

- 23

- 7

- 5

Apr

*Oct

*Feb

*Sep

*Sep

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

*Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Nu^mber

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

Mar

May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

May

*Oct

^Mar

Duration

70 -

71 -

71 -

71 -

71 -

71 -

72 -

72 -

72 -

72 -

73 -

73 -

73 -

74 -

30

30

30

1

20

20

31

29

13

7

28

19

8

1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3^, March 1966 to June 197̂ 4

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56

2 *m2 umbrella *(223)^f 9112

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 10̂ 4

X

X

X

X X X X X X

X X X

X X X X X X X X X

X X

X X X

X X

X X

X X

Total ^Number 1966 *^- 1967 1968
Parameter of Samples *JFMAMJJASONDJFMA^MJJASONDJFMA^MJJASOND

Hydrography

Salinity 5354

Temperature 5354

Dissolved oxygen 5198

Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll *c^i 8022

Productivity 4978

Cell Counts 5838

*Zooplankton

Acoustic traces 40 mo

Plankton pump 427

Nets (mesh size *^ym)

0.5 *m ring (215) 38

X X X X

X X X

X X X X

X X X X X

X X X X X X X

X X

X X X

A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(c^ont.)

To^tal Number 1969 1970 1971
Parameter of Samples *JFMAMJJASON *D *J *F *M A *M *J *J A *S 0 *N *D *J *F *M A *M *J *J A *S 0 *N *D

Hydrog^raphy

Salinity 535^4 X X X * X X X X X X X X X X X X X X X * X X X X X X X

Te^mperature 535^4 X X X * X X X X X X X X X X X X X X X * X X X X X X X

Dissolved oxygen 5354 XX X *XXXXXXXXXXXXX XX *XXXXXXX

Nutrients

Nitrate 3611 *XXXXXX X *XXXXXXX

Silicate 3440 *XXXXXX X *XXXXXXX

Phosphate 3440 *XXXXXX X *XXXXXXX

*Phytoplankton

Chlorophyll *a^^ 8022 *XXXX *XXXX *XXXXX

Productivity 4978 *XXXX *XXXX *XXXX

Cell Counts 5838 *XXXXXXX *XXXXXXXXXXXXX XX *XXXX

*Zooplankton

Acoustic traces 40 mo *XXXXXXXXX *XXXXXXXXX

Plankton pump 427

Nets (mesh size *^pm)

0.5 *m ring (215) 38

1 *m closing ring (110) 355 X

1 *m closing ring (215) 318 X X

1 *m2 plummet (571)* 56 *XXXXXXX *^<^-n

2 *m2 umbrella (223) *^f 9112 XX *XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

2 *m 2̂ umbrella (569) 95

3 *m2 umbrella (300) 104

A net that catches while descending
*"^f" A collapsible net ̂ that can be lowered and retrieved through a hole in the ice



Table 2 (c^ent.)

Para^meter
Total Number

of Samples
1972 1973 197^4

*JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 5354

Temperature 535^4

D^i^ssolved oxygen 5198

^Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll *a^_ 8022

Productivity 4978

Cell Counts 5838

*^Zooplankton

Acoustic traces 40 mo

Plankton pump 427

Nets (̂ mesh size ̂ vi^m)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56

2 *m2 umbrella (223) *^+ 9112

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

*XXXXXXXXXXXXXXXXXXXXX

*XXXXXXXXXXXXXXXXXXXXX

*XXXXXXXXXXXXXXXXXXXXX

*xxxx
*xxxx
*xxxx

*xxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxx

*xxxx
*xxxxx
*XXXXX

*xxxx
*xxxx

*XXXXXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXXXXXXXXXXXXXXXXX *XXXX

X X

*XXXXXXXXXXXXXXXXXXXXX *XXXXXX

*t
A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



For^ms for kind of sa^mpling bottle used.

Hydrography and Nut^rients

Temperature^, salinity^, oxygen, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *^Nansen water

sa^mpling bottles. The Van *Dorn bottles contained surgical tubing which may or

may not be to^xic to organisms (see Price *et *al. 198̂ 6). In general^, the upper

100 *^m was sampled at 5 *m intervals, 125-375 *m at 25 *^m intervals, 400-500 *m at

50 *^m intervals, 600-1000 *m at 100 *m intervals, and 1000 *^m to the botto^m at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically, additional sa^mples were taken at 2 *^m intervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sampling, 0-100 *m^, 0-500 *m, 0-100 *m, *0-deep^, allowed

a ̂ more frequent survey of short-term variation in the near-surface stratum

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have bee^n representative, therefore the top bottle of a

*hydrocast was usually placed 5 *m below the water surface.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the bottom. Computa-

tions of *thermometric depths *(W^list 1933) were performed for those observations

deeper than *^?.50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations)*. With the e^xception of

two casts (Cruise 11, station 1^, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-̂ 1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrected, but should be within 2-5̂ % of the true value.

Temperatures were determined from reversing thermometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

mometers were read using a lighted ̂ magnifying glass about 15 *min after

retrieval. Readings were correc^ted from the auxiliary thermo^meters and the

thermometer constants by an IB̂ M 1130 program at the Department of Oceanography,

University of Wa^shington.

Over 100 reversing thermometers were used dur^ing the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available from the



latest date preceding the use of each ther^mometer on *T-3 were used to correct

the ther^mometer readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these data.

Salinity samples were drawn into 250 ml clear polyethylene bottles^,^

tightly sealed^, and allowed to come to room temperature. Determinations were

made on *T-3 using an Industrial Instruments Model *PS-7A (Industrial Instru^-^

ments Co., Cedar Grove^, *NJ) or a *Beckman Model *RS-7B *(Beckman Instruments, Inc.̂ ,̂

*^Fullerton, *CA) portable induction *salinometer calibrated against a standard

*seawater sample obtained from the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *34.90/ 0̂0 collected from *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 1964).

These values are considered to have an accuracy of *^± 0.003 *ppt.

Dissolved oxygen was ̂ analyzed by a modified *^Winkler method (Strickland and

Parsons 1965̂ ). Brown BOD bottles of 250 ml capacity, an automatic 100 ml *pipet,

an auto^matic 25 ml burette readable to 0.01 ml, and an electric *stirrer were

used.

Nutrients were deter^mined by the ̂ methods ̂ in Strickland and Parsons (1968)*.*

The samples were either analy^zed immediately after collection or frozen for

later analysis eit^her on the ice, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beck^man Instruments,

Inc., *Fullerton^, *CA) with 1 cm cells. After December 1972, nitrate *determi-.

nations were run on a *Brinkman PC/1000 *colorimater *(Brinkman Instruments,

*We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards ̂t^rade up ̂ with this water and with

distilled water sent from the ̂ Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll ̂£

Chlorophyll *a^_ was determined according to Strickland and Parsons (19̂ 68)*.*

In 1968 through 1970, water was filtered through ̂ 47 mm 0.45 ̂u^r^n *Millipore

filters *(Millipore Corporation, Bedford, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approximate



pore size *^= 1.0 *^ym) *(Gelman Instru^ment Co.^, Ann Arbor^, MI) were used.

was added to all filters near the end of the filtration. In 1968, samples of

about 4 liters of water were analyzed using a *Beckman *DK *spectrophotometer in

Seattle and chlorophyll *a^_ was calculated using the *SCOR-U^NESCO equations

*(Unesco 1966). For 1968 through 1973, samples of about 2 liters of water were

filtered and a Turner Model 111 *fluo^rometer *(G. *K. Turner Associates, Palo

Alto^, *CA^) was used for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluoro^meter was calibrated using either a *Bec^kman *DU *spectrophotometer on *T-3

or a *Beckman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll *a_ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^ents were not deter^mined.

Primary Productivity

Primary productivity was measured during the summers by the radiocarbon

technique of *Steemann-^Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experimental schemes were used:

1. ^Depth series - paired 130 ml light and dark bottles were filled with

water collected fro^m a nu^mber of depths and incubated u^nder constant high

illumination (for the level of *irradiance, see below).

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50, 75, and 100%

*irradiance provided by glass neutral density filters over the *inc^-ibation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator box was fronted with clear plexiglass and had a

wheel that rotated in the vertical plane. The wheel *acco^modated 12 ground-

glass stoppered 130 ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was ̂ manually turned periodically during incubation.

Light, provided by a bank ̂ of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Sta^mford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^e *(= 100̂ %) in the incubator was between

1100 and 1400 *ft-c measured with a *GE Model No. 214 photo^meter (General Electric

Corporation, Stamford, *CT)*. A pumped water flow-through system maintained^,^

ambient incubator temperature near *0°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 mm *H^g) onto 25 ̂m^m, 0.̂ 45 *^ym *^Millipor^e fi^lt^ers^, ̂ washed ̂ with ̂ filtered

*seawater, air-dried^, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three times for 1000 counts, using a gas

flow proportional counter (̂ Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a Nuclear Chicago ̂ Model *D-47 counter

with *^micromil window^, *C-110 automatic sample changer, *161-A sealer, and *C111B

printing timer, or on *T-3 using a ̂ Nuclear C^hicago manual, end-window Model

8770 sea^ler, Model 3053 sample changer, Model 108 *G-M detector, and Model 8420

dual timer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~3 *h^"1; *L-D is the differe^nce bet̂ wê ê n the light an̂ d dark

bottle in counts per minute c^orrected for machine ̂bac^kground and coincidence;

*W is the total carbonate in *mg *C *m^~^5 calculated from *W *= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

^Washington; 1.05 is the isotope discrimination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8%; *T ̂is the incubation time (6 or 12 *hr)*.

All *^ll^*C ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, ̂ University of Washington, from aqueous sodium carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was determined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ̂ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *^ym

*Millipore filters. The *pH was ad^justed to 9.5-9.7 with *NaOH. The solution was

well mixed, and after adding the *'.:omj^nercial sodium carbonate^, mixed again̂ .̂

Glass ampoules holding 2 or 5 ̂ ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed ampoules

wer^e pl^aced in large beakers, covered with water to which *methylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardization. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman^, University of
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Califo^rnia^, Davis^, and analyzed using gas phase (Goldman 1963; *Steemann-

*^Nlelsen 197̂ 4) or, in th^e Depart^me^nt of Oceanography^, U^niversity of Washington^,^

were compared to samples obtained from the ̂ National Bureau of Standards. Fro^m^

1970-1973̂ , ampoules were standardized by liquid scintillation ̂ techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts ̂ were usually

taken from *^Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4^% formalin, buffered (sodium *borate) or unbuffered,

for a final stre^ngth of approximately 1%. Samples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system during

summer 1970 (see below)*.

*Phytoplankton species were enumerated for so^me of the samples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a^, *b)*. Samples were individually counted or samples ̂ from two, three, or

four days were combined for each depth. The samples combined to make a

composite were separated in time by one week or less. After thorough mixing,

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wlirt, *FRG) and allowed to settle at least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml chamber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars^, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter, cell volumes *(Larrance 196̂ 4),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sa^mpled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with either

sodium acetate or sodium *borate.

Initially, samples ̂ were taken with an open 0.5 *m diameter ring net with

215 *^pm mesh gauze. From June 1966 through July 196^7, a 7.6 cm centrifugal
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pu^mp syste^m with a 10 cm diameter hose intake ̂ was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were low,

the depth of sampling was estimated from the length of the wire. Maximum depth

of sampling was about 185 *m. Samples of 5 to 18 *m^3 of water were filtered at

a rate of 0.2 to 0.6 *m^3 per *min through a net of 215 ̂urn mesh si^ze. Beginning

in early July 1967, a closing 1 *m diameter ring net of either 110 or 215 *^ym

mesh was used to sample to 1000 *m. This sa^mp^ling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *m2 closing umbrella net began in September 1967 (Scott

1969̂ ; *Macaulay and Daly 1987). ^Mesh sî ze was 223 and 569 urn. This net, with

a filtration ratio of 1.25:1, was the principal sampling device throughout the

remaining field progra^m though the netting itself was replaced with a high

filtr^ation type mesh (̂ 4:1 filtration ratio) in March 1972. All subsequent

samples were collected with the ̂ 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sampling

depths were at 10 *m intervals from 300 to 10 *^m, 100 *m intervals from 1000 to

10 *m^, and 500 *m intervals fro^m the bottom to 10 *m. The 10 *m *^'^/.pper limit was

chosen to protect the net during retrieval through the *hydrohole. Samples were

collected from as deep as 2500 *m.

Two other kinds of nets were sometimes employed: a 3 *^m2 closing umbrella

net with 300 *ym mesh in summer 1968 and a 1 *m^^ plummet net with 571 *ym mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing ̂ mechanism activated with a ̂ messe^nger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

box s^canned depth ranges of 0-50, 50-100, 100-150, and 150-200 *fm. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *f^m. T̂ he system included the standard Ross *200A tra^nsceiver unit,

recorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. List of *T-3 *zooplankton sa^mples analyzed and used in theses, reports^,^
and publications

Hughes (1̂ 968) 399 sa^mples collected with a plankton pu^mp
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott *(19C9) 523 ̂ camples collected with a pump, 1 *m closing ring net and
2 *m2 umbrella net

Cruises: 02 22 *Jun - 15 *Jul 1966
27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967
04 10 *Jul - 6 *Sep 1967
05 13 *Sep - 23 *Sep 1967

*^Damkaer (1976) 52 samples collecte^d with aim closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 ^May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976) 2 samples collected with aim closing ring net
Cruises: 07 10 *Jun 1968

12 *Jun 1968

*Pautzke ̂(1^979) 16 samples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 ̂May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron, English, and *Damkaer (1984) 54 samples collected with aim closing
ring net and 3 *^m2 umbrella net

Cruises: 06 5 May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968



1̂ 4

operatio^n, ech^o-sounding was conducted continuous^ly, normally on the 0-50 *fm

scale. Daily recordings of 15-̂ 45 *m^Jn were ̂ made using all depth ranges. Some

of these data are available on 1/̂ 4 inch magnetic tape^, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy ̂Model *DT-1 data terminal. After editing the files to correct

data entry errors or to fill in gaps in the data, the files were transferred

to a *9-track, EBCDIC-coded ^magnetic tape for *^NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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n^o -̂ î n' î n^- in' ^no' *î w *^m^- ic^e^- t̂o^- *^w 4^0' *^»' *o^- *^»' ^4^0' *^»' *^«^o 100'
*^S^r

*^f

*^C^-,

*^<
*^L

*^•^<

*^s

*^/•

*-^~^1

*•^-

*^..u
1^20'

*^t

*^J

*^t

*\

*•^^

*^^

*^\
*^^
*'

^1
*^i^\

*u

*^^

^[^T^V

*^?3^7^
*^^

^1^65

*1^?^»

^1^53

*^f

*^J

*B7)

*^0^?lj

*3?C^;

*^3^*^|

*^n
*^w

*5^U

*^53^6

*^B7^2

*^<

*^,

*^..

*f

*^^

*^s.

*^^^t

^£
4

^21^*!

*^a^T^&
16̂ 0

^1^2^4

^3^8^8

*^D^5^?

^016

315

351

*3^B7

*^U^5

45^9

4^95

*^T^j^e^^^^^v
*^S^%

*\l *'" *^"^v
^i^n *'^"
*•' *^K^Jl^l^f^l *^/*: *^j^jj *( *^r^^ *^w_
1 *M^^r^-^^^v^*

Dill *^J^)

*! *3^10i

*^"^l *^' *^\

*; *|^«
• *^m ^I

1 ^£ ^*

531 *^i *|5^26

*' *' 1 *^<
^567 1 *|5^t^?|

$̂ 1̂̂ ' *̂ *̂ H 1̂ 4 *̂ N̂ ^̂ _(̂ '̂-" !̂̂ I

*^y^i^?^?^i *^/^^ *^^^j^^^j^s^j^/^L^i^t^s1^^ *j *^n^5 *^?^«3.
*^t^l *^^ ^"^V *^J *^K, *^>^(^> 1 *| *^' *' *^' *^«^0^!

*^S^f^f^c *'^•^"^%^•^>^) *^j^3^'^°^i^?^' *' *"'^i *^*.
*^»^« *^v^"^f^e^r^S^^^7:^i^«' *• *^: *^'^»'^•^;
1̂̂ 7̂ ^ *̂ / 0̂73 10!.' 1̂ *̂ f̂ \l̂ «̂ *̂ î ^̂ — *̂ ^ *: *î ?̂ "
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*TSE-(T-3)-ll 04 *Oct 1969 - 05 Jan 1970

Modifications to the basic program methods

*Zooplankton samples were collected usin^g a 2 *m^^ umbrella net^, mesh

size 22^3 *^ym. Fifty-four (5̂ 4) samples were collected.

Two *hydrographic series were done using *Nansen bottles. Samples were

collected for temperature^, salinity, dissolved oxygen, and *phytoplankton

cell counts. 108 samples each were collected.



*B. SCIENTIFIC CONTE^NT

NAME OF DATA FIELD

Water *transpare^n

Depth of Sample

Te^mperature

Salinity

*Sigma-t

Dissolved o^xygen

*P0^4

*N03

*Si04

Chlorophyll a

Primary
productivity
*(1̂ 4C uptake)

REPORTING UNITS
OR CODE

*^cy ̂m^et^e^rs

meters

*°C

*°/*^/ *o *o

-

ml/1

*^yg-atom/1

*^tf

*M

*_•^!
*mg *m *^J

*mg *C *m^~^3 *h^~^l

*METHODS OF OBSER^VATION AND

INSTRUMENTS USED

(SP^ECIFY TYPE AND MOD^EL)

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles, modified
Van *Dorn bottles

*^t^?

*^ti

*n

*ii

*M

Van *Dorn bottles

*ii

ANALYTICAL M^ETHODS

(INCLUDING MODIFICATIONS^)^

AND LABORATORY P^ROCEDU^RES

*N/A

*N/A

*N/A

*Salinometer, University of
Washington

-
*Winkler

See Strickland and Parsons
(1968)

*n

*n

*Spectrophoto^meter, *fluoro-
*meter (Strickland and
Parsons 196̂ 3)

Strickland and Parsons
(1968)

DATA PROCESSING

TECHNIQU^ES WITH FILTERING
A^ND A^VERAGING

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

^NO ̂ A A ^FOR^M ^2^4-^1^3



*C. DATA FORMAT

COMPLETE THIS SECTION FOR PU^NCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIO^NS.

1. LIST RECORD TYP^ES CONTAINED IN THE *TRANSMITTAL OF YOUR ^FILE

GI^VE METHOD OF IDENTIFYING EACH RECORD TYPE

2. ^GIVE BRI^EF DESCRIPTION OF ^FILE ORGANIZATION

*3. *ATTRIBUTES *AS *EXPR^ESSED *IN *^QpL-1 *| *| *AL^GOL

*^L^^] *^FORTRA^N *| *| *_

I I COBOL

*L*A^N^CUA^GE

4. RESPONSIBLE COMPUTER SPECIALIST:

NAME A^ND PHONE NUMBER *_*

ADDRESS

*COMPLETE *THIS *SECTION *IF *DATA *ARE *ON *MAGNETIC *TAPE

^5. RECORDING MODE
*^L^J *BCD

*^Q^]]ASCII

*n

*_
*1 *1 *BINARY

*j~Xl *EBCDIC

6. NUMBER OF TRACKS
(CHANNELS) *| *^|SEVEN

7. PARITY

*B. DENSITY

*r^x^~i NINE
*^n
*^IX *ODD

*^1 *| *EVEN

I *| 200 *BPI

1 *| 556 *BPI

*: *| 800 *BPI

*^D

*^1600 *BPI

9. LENGTH OF INTER-
RECORD GAP (IF KNOWN) *i XI 3 /^4 I^NCH

^a
*10. *END *OF *FILE *MARK

*! *^| *OCTA^L *17

*M^a^rk
*11. *PASTE-ON-PAPER *LAB^EL *DESCRIPTION *(^I^NCL^UD^E^

*ORIGINATO^R *^N^A^M^E *AND *SO^ME *LAY *^SPECIFICATION^S^
*OF *DATA *TYPE. *VOLUME *NUMBER)

*Ice *Island *T-3 *hydro^, *chlorophy^l^l^, *^& *,*
*Productiv^ity *data *sets.
*Specs.- *9 *track^, *EBCDIC^, *odd *parity, *^'*^
*1600 *bp1^, *5 *files^, *D=PE, *RL=120,
*^MBL *= *3000, *CV *= *EB, *F=S, *LB=KU

*1-^z^r^PHY^SIC^A^C^-BL^"OCK^'^L^~ENGT^H *IN^'BYTES'

*FL^=120 *MBL^«3000 *Char.
*13. *LENGTH *OF *BYTES *IN *BITS



*D. INSTRUMENT C^ALIBRATION

This calibra^tion infor^mation wi l l be utilized by *NOAA's National *Oceanographic Instrumentation Center in their e^fforts to develop calibration
standards for voluntary acceptance by the *oceanographic community. Identify the instruments used by your or^gani^zation to obtain the scien-
tific content of the DDF (i.e., *STD, temperature and pressure sensors, *salino^meters, oxygen meters, *velocimeters, etc.) and furnish the cali-
bration data requested by completing and/or checking *(" *^\^/"^) the appropriate spaces. Add the interval time (i.e., 3 months, 6 months, 9
months, etc.) if the fi^xed in^terval calibration cycle is checked.

INSTRUMENT TYPE
*(MFR.. MODEL NO.)

Fluor *ometer
Turner Model 111

Reversing
ther^mometers

*Salinometer
Univ. ^Washington

Naval Arctic
Research Lab.

DAT^E O^F LAST
CALIBRATIO^N

INST^RUMENT WAS CALIBRATED BY

YOUR
OR^GA^NIZATIO^N

*<v^/>

X

X

X

X

OTHER
OR^GANIZATION

(^GIVE NAME)

^manufacturer

CHECK ONE:
INSTRUMENT IS CALIBRATED

AT FIXED
I^NTER^VALS

*<^>^/>

BEFO^RE

OR

AFTER USE

^'^0

X

X

X

X

BEFORE
AN^D^

AFTER US^E

*(v^7)

O^NLY
AFTER
REPAIR

( ^ V )

ONLY

^WHEN
N^EW

*<^V/>

INSTRU-
^M^ENT

IS
NOT
C^ALI-

BRATED

*<^>/^'

*^NOAA ^FORM ^24-^13



Pri^mary Production and Energy ̂ Flow

The program was directed by t^he late Dr. *T. *Saunders English and funded

by the Office of Naval Research Contract *Nonr-477 (37) Project *NR 083 12 and

Contract *^N00014-67-0103-0005. Users of the data are requested to acknowledge

the agency support.

The methods used by biological *oc^eanographers of the Department of

Oceanography^, University of ^Washington, Seattle, fro^m 1966 to 197̂ 4 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to compliment the entries in the individual cruise Data Documentation

Forms where modifications, if any, are given.

Ge^neral

The field program was maintained at various intensities for eight years

^(March 1966 to June 1974), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 1974. During this period, divided into

28 cruises (Table 1)*, biological and environmental para^meters were measured

(Table 2)*. The sampling program was structured to monitor periods of active

change in the various parameters. Thus, hydrography and *zooplan^kton sampling

was a year round pursuit, field and logistic conditions permitting^, where^as

chlorophyll *a^_ concentrations and primary productivity *(^i^l^+C uptake) were usually

measured only during the summer (June to September). Various gear types,

^methodologies, and sampling strategies w^ere tried and test^ed throughout the

field program.

The *oce^anographic working area was located on 3̂ -4 *m thick sea ice in Colby

Bay ad^jacent to the ice island. All sa^mpling was done from inside a heated

building positioned over a hole, *ca. 1.̂ 5 *^m on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sampling equipment^, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The drum on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the hole.

Geographic positions were provided by the Lam^ent*-Doherty Geological

Observatory, Palisades, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll *a^_ and primary productivity) samples were not always taken from the

same bottle cast or on the same day. Each kind of data has a separate sample

numbering scheme. As a result, station positions may not always agree between

the *hydrographic and biological data. See individual cruise Data Documentation



180^° - -

160^"

^1^4^0^° *, 1^20^* 100^°
^Fig. 1. ^Drift track of *T-3 from June 1̂ 966 to April 197̂ 4. The months of June, July^, August, ̂-^and Sep^tember
are indicated in s^mall let^ters for each year.



Table 1. Cruise nu^mbers and dates of 1-3 field program

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

^Durat^ion

16

2

1

4

12

27

10

21

31

13

4

5

23

7

Mar

*Jun

*Feb

*Jun

*Sep

Apr

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

66 -

66 -

67 -

67 -

67 -

68 -

68 -

68 -

69 -

69 -

69 -

70 -

70 -

70 -

9 Apr

18 *Oct

15 *Feb

11 *Sep

24 *Sep

9 *Jun

20 *Sep

31 Jan

13 *Jun

3 *Oct

5 Jan

23 ̂Mar

7 *Jun

5 *Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

^Number

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

Mar

May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

^May

*Oct

^Mar

Duration

70

71

71

71

71

71

72

72

72

72

73

73

73

74

- 30

- 30

- 30

- 1

- 20

- 20

- 31

- 29

- 13

- 7

- 28

- 19

- 8

- 1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3, ̂ March 1966 to June 197̂ 4

Total Nu^mber 1966 1967
^Para^meter of Samples *JFMAMJJASO^NDJF^MA^MJJASONDJ

Hydrography

Salinity

Te^mperature

Dissolved oxygen

Nutrients

^Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll ̂ £

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

535^4 X

535^4 X

5198 X

3611

3440

3440

8022 XX X X X X

4978 X X X

5838

40 mo

4 2 7 X X X ^ X X X * X X X X

1968
*FMAMJJASOND

X X

X X

X X

*XXXX

X X X

*XXXX

Nets (mesh size *^ym)

0.5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56

2 *m2 umbrella *(223)^f 9112

2 *m2 umbrella (569) 95

3 *m^.2 umbrella (300) 104

X X

X X X

X X X X X

X X X X X X X

X X

X X X

^* A net that catches while descending
*^"^f A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(c^ont.)

Parameter
Total Nu^mber

of Samples
1969 1970

*JFMAMJJASO^NDJFMAMJJASO^NDJFM
1971

*AMJJASOND

Hydrography

Salinity

Temperature

^Dissolved oxygen

535^4

535^4

5354

X X

X X

X X

X

X

X

*XXXXXXXXXXXXX

*xxxxxxxxxxxxx
*XXXXXXXXXXXXX

X X

X X

X X

X X X X X X X

X X X X X X X

X X X X X X X

Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll *a^_ 8022

Productivity 4978

Cell Counts 5838

*Zooplankton

Acoustic traces 40 mo

Plankton pump 427

Nets (mesh sî ze û r̂ n)

0.5 *m ring (215) 38

1 *^m closing ring (110) 355

1 *m closing ring (215) 318

1 *m 2̂ plummet (571)* 56

2 *m2 umbrella (223) *̂ f 9112

2 *m2 umbrella (569) 95

3 *m 2̂ umbrella (300) 104

X X X X

X X X X

X X X X X X X

X X X X X X

X X X X X X

X X X X X X

X X X X

X X X X

*xxxxxxxxxxxxx

*xxxxxxxxx

X *XXXXXXX

X *XXXXXXX

X *XXXXXXX

X X X X X

X X X X

XX X X X X

*xxxxxxxxx

X X

*XXXXXXX

X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

A net that catches while descending
A collapsible net ^that can be ̂ lowered and retrieved through a hole in the ice



Table 2 *(cont.)

Total Nu^mber 1972 1973 197̂ 4
Parameter of Samples *J *F *M A *M *J *J A *S *0_ *^N *D *J *F *M A *M *J *J A *S 0 *^N *D *J *F *M A *M *J_ *J_ A *_S 0 *N *D

Hydrography

Salinity 535^4 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Temp^erature 5354 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Di^ssolved oxygen 5198 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Nutrients

^Nitrate 3611 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

Silicate 3440 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

Phosphate 3440 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

*Phytoplankton

Chlorophyll *a^_ 8022 *XXXX *XXXX

Product^ivity 4978 *XXXXX *XXXX

Cell Counts 5838 *XXXXX *XXXXXXXXX *XXXXXX

*Zooplankton

Acoustic traces 40 ^mo *XXXXXXXXXXXXXXXXXXXXX *XXXX

Plankton pump 427

Nets (mesh size *^p^m)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m^2 plummet (571)* 56 X X

2 *m2 umbrella (223) *^+ 9112 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

2 *m2 umbre^lla (569) 95

3 *m 2̂ umbrella (300) 104

^* A net that catches while descending
*^^ A collapsible net that can be lowered and retrieved through a hole in the ice



Forms for kind of sampling bottle used.

Hydrography and ̂ Nut^rients

Temperature^, salinity^, oxygen, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sampling bottles. The Van *Dorn bottles contained surgical tubing which may or

may not be toxic to organisms (see Price *et *al. 1986). In general^, the upper

100 *m was sampled ̂ at 5 *m intervals^, 125-375 *m at 25 *^m intervals, 400-500 *m at

50 *m intervals, 600-1000 *m at 100 *m intervals, and 1000 *m to the bottom at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically, additional samples were taken at 2 *m i^ntervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sampling, 0-100 *m, 0-500 *m, 0-100 *^m, *0-deep, allowed

a more frequent survey of short-ter^m variation i^n the near-surface stratu^m^

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast was usually placed 5 *m below the water surface.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would y^ield a true depth of 998 *^m at the botto^m. Co^mputa-

tions of *thermometric depths *(Wust 1933) were performed for those observations

deeper than *^/50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations)*. With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrect^ed, but should be within 2-5% of the true value.

Temperatures were determined from reversing thermometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *^min after the top bottle reached its intended depth. Ther-

mometers were read using a lighted ̂ magnifying glass about 15 *min after

retrieval. Readings were corrected from the auxiliary thermometers and the

thermometer constants by an IB̂ M 1130 program at the Department of Oceanography,

University of Wa^shington.

Over 100 reversing thermometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available fro^m the



latest date preceding the use of eac^h ther^mometer on *T-3 were used to correct

the ther^mo^meter readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these d^ata.

Salinity samples were drawn into 250 ml clear polyethylene bottles^,^

tightly sealed^, and allowed to come to room temperature. Determinations were

made on *T-3 using an Industrial Instruments Model *PS-7A (Industrial Instru-

ments Co., Cedar Grove, *NJ) or a *Beckman ̂Model *RS-7B *(Beckman Instruments, Inc.,

*Fullerton^, *CA) portable induction *salinometer calibrated against a standard

*seawater sa^mple obtained from the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *3^4.9°/00 collected from *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salino^meter ̂ manual (Industrial Instruments 1964)*.*

These values are considered to have an accuracy of *^± 0.003 *ppt.

Dissolved oxygen was ana^lyzed by a modified *Winkler method (Strickland and

Parsons 1965). Bro^wn BOD bottles of 250 ̂ ml capacity^, an automatic 100 ml *pipet,

an automatic 25 ml burette readable to 0.01 ml, and an electric *stirrer were

used.

Nutrients were de^ter^mi^ned by the ̂ met^hods in Strickland and Parsons (1968)*.*

The samples were either analyzed immediately after collection or frozen for

later analysis eit^her on the ice, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophoto^meter *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate deter^mi^-^

nations were run on a *Brinkman PC/1000 *colorimater *(Brinkman Instruments^,^

*We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photo^meter. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treat^ment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards ̂ made up ̂ with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run ̂ with each set of samples

and for each nitrate column.

Chlorophyll *a^_

Chlorophyll *a^_ was determined according to Strickland and Parsons (1968) *.*

In 1968 through 1970, water was filtered through ̂ 47 mm 0.45 *^y^m *Millipore

filters *(Millipore Corporation, Bedford, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approximate



pore sî ze *= 1.0 *^ym) *(Gelman Instrumen^t Co.^, Ann Arbor^, MI) were used.

^was added to all filters ̂ near the end of the filtration. In 1968, sa^mples of

about ̂ 4 liters of water were analyzed using a *Beckman *^DK *spectrophoto^meter in

Seattle and chlorophyll *a_ was calculated using the *SCOR-^UNESCO equations

*(Unesco 1966). For 1968 through 1973, sa^mples of about 2 liters of water ̂were

filtered and a Turner Model 111 *fluo^rometer *(G. *K. Turner Associates, Palo

Alto, *CA) was used for analysis. *Fluoro^meter filters were 5-60 and 2-6̂ 4. The

*fluorometer was calibrated using either a *Beck^man *DU *spectrophotometer on *T-3

or a *Beckman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll *a^_ was calculated using equations in *Hol^m-

*Hansen *et *al. (1967). *Phaeopigm^ents were not determined.

Primary Productivity

Primary productivity was ̂ measured during the sum^mers by the radiocarbon

technique of *Steemann-Nielsen (1952) as detailed by Strickland and Parsons

(1968). ̂ Two experimental schemes were used:

1. ^Depth series - paired 130 ml light and dark bottles were filled with

water collected from ̂ a number of depths and incubated under constant high

illumination (for the level of *irradiance, see below).

2. Graduated light ser̂ ies - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50, 75, and 100%

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sa^mpling varied from year to year.

The plastic incubator box was fronted with clear plexiglass and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ml bottles. At various ti^mes, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubation.

Light^, provided by a bank ̂ of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^e *(= 100%) in the incubator was between

1100 and 1400 *ft-c measured with a *GE Model ̂ No. 21̂ 4 photo^meter (General Electric

Corporation, Stamford, *CT)*. A pu^mped water flow-through syste^m ̂ maintained

ambient incubator temperature near *0^°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 mm *Hg) onto 25 m^m^, 0.̂ 45 *^pm *Millipore filters^, washed with filtered

*seawater, air-dried, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three times for 1000 counts, using a gas

flow proportional counter (Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a ̂ Nuclear Chicago Model *D-47 counter

with *micromil window, *C-110 automatic sample changer, *161-A sealer, and *C111B

printing timer, or on *T-3 using a Nuclear Ĉ hicago manual, end-window ̂ Model

8770 sea^ler, Model 3053 sample changer, Model 108 *G-M detector, and Model 8̂ 420

dual timer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~3 *h^"^1; *L-D is the difference between the light and dark

bottle in counts per minute corrected for machine background and coincidence;

*W is the total carb^onate in *mg *C *m^~^3 calculated from *W *= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

Washington; 1.05 is the isotope discri^mination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8̂ %; *T is the incubation time (6 or 12 *hr)*.

All *C ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, ̂ University of Washington, fro^m aqueous sodium carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was deter^mined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *^ym

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *^NaOH. The solution was

well mixed, and after adding the *'.:omr^.iercial sodium carbonate, mixed again.

Glass ampoules holding 2 or 5 ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed a^mpoules

wer^e pl^aced in large beakers, covered with water to which *m^ethylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Sever^al ampoules from the beginning, ̂ middle, and end of the filling process

were kept separate to be used for standardization. Standardization was *do^n^,e

using methods then em^ployed by the Depart^ment of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman, University of
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Califo^rnia^, Davis^, and analyzed using ̂ gas phase (Goldman 1963; *Steemann-

*^Nielsen 197̂ 4) or, in th^e Depar^tment of Oceanography, University of Washington,

were compared to samples obtained from the National Bureau of Standards. Fro^m^

1970-1973, ampoules were standardi^zed by liquid sci^ntillation techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4% formalin, buffered (sodium *b^orate) or unbuffered,

for a final strength of appro^ximately 1%. Samples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system during

su^mmer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the samples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b)*. Sa^mples were i^ndividually counted or samples ̂ from two, three, or

four days were combined for each depth. The samples combined to make a

composite were separated in ti^me by one week or less. After thorough mixing^,^

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wurt, *FRG) and allowed to settle at least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml cha^mber was

counted at 390 X using a 25 X ob^jective, ̂ 12.5 X oculars, and a magnification^,^

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter, cell volumes *(Larrance 1964)̂ ,̂

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sampled varied between and

within years. Regardless of the gear used, all sa^mples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with e^ither

sodium acetate or sodium *borate.

Initially, samples ̂ were taken with an open 0.5 *m dia^meter ring net with

215 *^ym mesh gauze^. From June 1966 through July .196̂ 7, a 7.6 c^m centrifugal
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pump syste^m ̂ with a 10 cm diameter hose inta^ke was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were loŵ ,̂

the depth of sa^mpling was estimated from the length of the wire. Maximum depth

of sa^mpling was about 185 *m. Samples of 5 to 18 *m^3 of water were filtered at

a rate of 0.2 to 0.6 *m 3̂ per *min through a net of 215 û r̂ n mesh si^ze. Beginning

in early July 1967, a closing 1 *^m diameter ring net of either 110 or 215 *^ym

mesh was used to sample to 1000 *m. This sa^mpling overlapped with pu^mping

stations to assure comparability.

Sampling with a 2 *m2 closing umbrella net began in September 1967 (Scott

1969; *^Macaulay and ̂ Daly 1987). ^Mesh size was 223 and 569 *^pm. This net, with

a filtration ratio of 1.25:1, was the principal sampling device throughout the

remaining field program though the netting itself was replaced with a high

filtr^ation type mesh (̂ 4:1 filtration ratio) in March 1972. All subsequent

samples were collected with the ̂ 4:1 filtration ratio net.

An overlapping sampling scheme was used startin^g in October 1969. Sampling

depths were at 10 *m intervals from 300 to 10 *m, 100 *m intervals from 1000 to

10 *m, and 500 *m intervals from the bottom to 10 *m. The 10 *m ̂ upper limit was

chosen to protect the net during retrieval through the *hydrohole^. Sa^mples were

collected from as deep as 2500 *m.

Two other kinds of nets were sometimes employed: a 3 *^m2 closing umbrella

net with 300 ̂urn ̂mesh in summer 1968 and a 1 *m^^ plummet net with 571 *^ym mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanism activated with a messenger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

box s^canned depth ranges of 0-50̂ , 50-100, 100̂ -150, and 150-200 *fm. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *fm. The system included the standard Ross *200A transceiver unit^,^

recorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. List of *T-3 *zooplankton sa^mples analyzed and used in theses, reports,
and publications

Hughes (1̂ 968) 399 sa^mples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul *-• 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott *(19^G9) ̂ 523 ̂ camples collected with a pump, 1 *m closing ring net and
2 *m2 umbrella net

Cruises: 02

03
0̂ 4
05

22 *Jun -
27 *^Jul -
30 *Aug -
5 *Feb -
10 *Jul -
13 *Sep -

15 *Jul 1966
25 *Aug
17 *Oct
14 *Feb 1967
6 *Sep 1967
23 *Sep 1967

*^Damkaer (1976) 52 samples collecte^d with a i ^ m closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976) 2 samples collected with aim closing ring net
Cruises: 07 10 *Jun 1968

12 *Jun 1968

*Pautzke (1979) 16 sa^mples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron, English, and *Damkaer (1984) 54 sa^mples collected with aim closing
ring net and 3 *^m2 umbrella net

Cruises: 06 5 May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968



operation, ech^o-sounding was conducted continuously, normally on the 0-50 *fm

scale. Daily recordings of 15-̂ 45 *m^in were made using all depth ranges. Some

of these data are available on I/^A inch ̂m^agnetic tape, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data terminal. After editing the files to correct

data entry errors or to fill in gaps in the data^, the files were transferred

to a *9-track, EBCDIC-coded magnetic tape for *^NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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* [̂ *i1^5^5 *^^^^ *l "̂! ŝ î̂ J ĵ̂ C^J"'̂ ^^# *^_^LJ !̂̂ !i' .̂ ..
*^J *^'^-jn^« *^/ *i^u| *^v^x^f^e^r^o^i^!^n^i]^» *^^^».
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*TSE-(T^-3)-12 05 Jan 1970 - 23 Mar 1970

Modifications to the basic program methods

628 *zooplankton samples were collected with a 2 *m^^ umbrella net with

a ̂ mesh size of 223 *^ym.

*Hydrographic stations were ta^ken ̂ with *Nansen bottles appro^ximately

weekly (9 stations, 291 bottles). Sali^nity, temperature^, and dissolved

o^xygen samples ̂ were taken at all stations and *phytoplankton cell count

samples were taken at 7 stations (2̂ 42 sampl^es)*.



*B. SCIENTIFIC CONTENT

*NAM^E *OF *DATA *^FIE^LD
*^REPORTING *UNITS

*OR *CODE

*^MET^HODS *OF *OBSERVATION *AND

*INSTRUMENTS *USED

*(SPECIFY *TYPE *AND *MODEL)

*ANALYTICAL *METHODS

*(INCLUDING *MODIFICATIONS^)

*AND *LABORATORY *PROCEDURES

*DATA *PROCESSING

*TECHNIQUES *WITH *FILT^ERING

*AND *AVERAGING

Water transpare^n^cy

Depth of Sample

Temperature

Sali^nity

Sigma-*t*

Dissolved oxygen

*N03

*Si0^4

Chlorophyll a

Primary
productivity

uptake)

^meters

meters

*°C

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles, modified
Van *Dorn bottles

ml/1

*^yg-atom/1

*mg

*mg *C *m^~ *h^~

*Van *Dorn *bottles

*N/A

*N/A

*N/A

*S^alinometer, University of
Washington

*Winkler

See Strickland and Parsons
(1968)

*Spectrophoto^meter, *fluoro^-^
meter (Strickland and
Parsons 196̂ 3)

Strickland and Parsons
(1968)

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

NO ̂ A A ̂ FO^R^M 2^4^*13



*C. D^ATA FORMAT

COMPLETE THIS SECTION FOR PU^NCHED C^ARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIO^NS.

1. LIST ^RECORD TY^PES CONTAINED IN THE *TRANS^MITTAL OF YO^UR FI^LE

^GI^VE METHOD OF IDENTIFYING ̂ EACH RECORD TYPE

2. ̂ GIV^E BRIEF DESCRIPTION OF FI^L^E ORGANIZATION

3. ATTRIBUTES AS EXPRESSED IN

*I *|*FORTRAN

*|*|AL^GOL

*n
I *| COBOL

*L*AN^CU AC^E

4. RESPONSIBLE CO^MPUTER SPECIALIST:

NAME AND PHONE NUMBER *_*

ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5. RECORDING MODE

6. NUMBER OF TRACKS
(CHANNELS)

7. PARITY

*B. DENSITY

*| *| BCD *| *| BIN *ARY

*^Q^3 ASCI I * j~X~1 EBCDIC

*n
* | * | S E V E N

*^I~X"| NINE

*n
*^fX^~| ODD

* ! * | EVEN

^I *| 200 *BPI *^f^y~| *1600 *^BPI

*' *| 556 *BPI

• I 800 *BPI

*n

9. LENGTH OF INTER-
RECORD GAP (IF KNOWN) *i *Xl 3^ /^4 INCH

*n
10. END OF FILE MARK

*^LJ O C T A L 17

*^' *^x *' *T^fP^6 ̂ M^a^r^k*^*^*
11. *PASTE-ON-PAPER LABEL DESCRIPTION (INCLUDE

ORIGINATOR NAME AND SOME LA^Y SPECIFICATIONS
*. ^OF ^DATA T^Y^P^E. VOLUM^E *NI1M^R^KR) *_

Ice Island *T-3 hydro, chlorophyll, ^&^
Productiv^ity data sets.
Specs.- 9 track, EBCDIC, odd parity,
1600 *bp1, 5 files, *D^=PE, *RL=120,
*^MBL *= 3000, *CV *= *EB, *F^=S, *LB=KU

^* *^. *. *'
12. PHYSICAL BLOCK LENGTH IN BYTES *^,

*FL^=120 *MBL^»3000 Char.
13. LENGTH OF BYTES IN BITS I

*j



*D. I^NSTRUME^NT CALIBRATION

This ca^libration in^for^mation will be utilized by *NOAA's ̂ National *Oceano^graphic Instrumentation Center in their ef^forts to ^develop calibration
standards for voluntary acceptance by the *oceano^graphic community. Identify the instruments used by your organi^zation to obtain the scien-
tific content of the DDF (i.e., *STD, tempera^ture and pressure sensors, *salinometers^, oxygen meters, *velocimeters, etc.) and f^ur^nish the cali^-^
b^ration data requested by completing and/or checking *(" *^\^S"^) the appropriate spaces. Add the i^nterval time (i.e., 3 ̂ mon^ths^, 6 months, 9
months, etc.) if the fixed interval calib^ration cycle is checked.

INSTRUMENT TYPE
*(^MF^R.. MODEL NO.)

*Fluorometer
Turner Model 111

Reversing
ther^mometers

*Sallnometer
Univ. ^Washington

Naval Arctic
Research Lab.

DATE OF LAST
CALIBRATION

INSTRU^MENT ̂ WAS CALIBRATED BY

^YO^U^R^
OR^GA^NI^ZATIO^N

*<V^/>

X

X

X

X

OTHER
OR^GANIZATION

(^GIV^E NAME)

manufacturer

CHEC^K O^NE:
INSTRUM^ENT IS CALIBRATED

AT FIX^ED
INTER^VALS

*^(^N/>

BEFO^RE
OR

AFT^ER USE

*<^^>

X

X

X

X

BEFORE
^AN^D^

AFTER USE

*^<^>/^)

ONLY
AFTER
REPAIR

*<V/)

ONLY

^WHEN

NE^W

*<v^/>

INSTRU-
M^ENT

IS
NOT
CALI-

BRAT^ED

*^<^>^/^>

*^NOAA ^FORM ^2^4^-13



Pri^mary^'Production and Energy Flow

The program was directed by the late Dr. *T. *Saunders English and funded

by the Office of Naval Research Contract *Nonr-^477 (37) Project *^NR 083 12 and

Contract *N0001^4-67-0103^-0005. Users of the data are requested to acknowledge

the agency support.

The ̂ methods used by biological *oc^eanographers of the Depart^ment of

Oceanography, University of Washington, Seattle, from 1966 to 1974 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to compliment the entries in the individual cruise Data Documentation

Forms where ̂modifications^, if any, are given.

Ge^neral

The field program was maintained at various intensities for eight years

^(March 1966 to June 1974), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 1974. During this period, divided into

28 cruises (Table 1)*, biological and environmental parameters were ̂ measured

(Table 2)*. The sa^mpling progr^am was structured to monitor periods of active

change in the various parameters. Thus, hydrography and *zooplankton sampling

was a year round pursuit, field and logistic conditions per^mitting, whereas

chlorophyll *a^_ concentrations and primary productivity *(^ll^*C uptake) were usually

measured only during the summer (June to September).' Various gear types,

methodologies, and sampling strategi^es w^ere tried and test^ed throughout the

field program.

The *oce^anographic working area was located on 3-4 *^m thick sea ice in Colby

Bay adjacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *m on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sampling equipment, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The dru^m on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the ̂hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory, Palisades, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll *a_ and pri^mary productivity) samples were not always ta^ken from the

same bottle c^ast or on the same day. Each kind of data has a separate sample

numbering scheme. As a result^, station positions may not always agree between

the *hydrographic and biological data. See individual cruise Data Documentation
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*16C^T

1̂̂ 40̂ ° *, 1̂̂ 20̂ ° 100̂ "

Fig^. 1. ^Drift track of *T-^3 fro^m ^June 1̂ 966 to April 197̂ 4. The ^months of June^, July^, August^, .̂ and Septe^mber
are indicated in ŝ mall let̂ ters for each year.



Table 1. Cruise numbers and dates of *T-3 field program

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

1̂ 4

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

4

5

23

7

Mar 66

*Jun 66

*Feb 67

*Jun 67

*Sep 67

Apr 68

*Jun 68

*Sep 68

Jan 69

*Jun 69

*Oct 69

Jan 70

Mar 70

*Jun 70

- 9

- 18

- 15

- 11

- 24

- 9

- 20

- 31

- 13

- 3

- 5

- 23

- 7

- 5

Apr

*Oct

*Feb

*Sep

*Sep

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

*Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Number

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

Mar

May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

^May

*Oct

Mar

Duration

70

71

71

71

71

71

72

72

72

72

73

73

73

74

- 30

- 30

- 30

- 1

- 20

- 20

- 31

- 29

- 13

- 7

- 28

- 19

- 8

- 1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3, March 1966 to June 197̂ 4

Total N̂umber 1966 1967
Parameter of Sa^mples *JFMAMJJASONDJF^MAMJJASONDJ

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll a

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

535̂ 4 X

5354 X

5198 X

3611

3440

34̂ 40

8022 XX X X X X

4978 XXX

5838

40 mo

427 X X X X X X X X X X

1968
*FMAMJJASOND

X X

X X

X X

X X X X

X X X

X X X X

Nets (mesh size *^ym)

0.5 *m ring (215) 38 XX

1 *m closing ring (110) 355 X X X X X

1 *m closing ring (215) 318 XXX

1 *m2 plummet (571)* 56

2 *m^2 umbrella *(223)^f 9112 X *XXXXXXX

2 *m2 umbrella (569) 95 XX

3 *m2 umbrella (300) 104 XXX

^* A net that catches while descending
^1^" A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(cont.)

Total Number 1969 1970 1971
Parameter of Samples *JFM^A^MJJASO^NDJFMAMJJASONDJFM^A^MJJASOND

Hydrography

Salinity

Te^mperature

Dissolved o^xygen

Nutrients

^Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll *a^_

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

Nets (mesh size *ura)

0.5 *m ring (215)

1 *m closing ring (110)

1 *m closing ring (215)

1 *m^2 plummet (571)^*^

2 *m2 u^mbrella (223) *^f

2 *m2 umbrella (569)

3 *m2 umbrella (300)

535^4

535^4

5354

3611

3440

3440

8022

4978

5838

40 mo

427

38

355

318

56

9112

95

104

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*xxxx *xxxx *xxxxx
*xxxx *xxxx *xxxx

* X X X X X X X * X X X X X X X X X X X X X X X * X X X X

*xxxxxxxxx *xxxxxxxxx

X

X X

*XXXXXXX

X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

A net that catches while descending
A collapsible net ̂ that can be ̂ lowered and retrieved through a hole in the ice



Table 2 *(cont.)

Total Number 1972 1973 1974
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 5354 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Temperature 5354 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Di^ssolved o^xygen 5198 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Nutrients

Nitrate 3611 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

Silicate 3440 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

Phosphate 3440 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

*Phytoplankton

Chlorophyll *a_ 8022 *XXXX *XXXX

Productivity 4978 *XXXXX *XXXX

Cell Counts 5838 *XXXXX *XXXXXXXXX *XXXXXX

*Zooplankton

Acoustic traces 40 mo *XXXXXXXXXXXXXXXXXXXXX *XXXX

Plankton pump 427

Nets (mesh size ̂ urn)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)* 56 XX

2 *m2 umbrella (223) *^t 9112 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

* A net that catches while descending
*^i" A collapsible net that can be lowered and retrieved through a hole in the ice



Forms for kind of sa^mpling bottle used.

H^ydrography and ̂ Nut^rients

Temperature^, salinity, oxygen^, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sampling bottles. The Van *Dorn bottles contained surgical tubing which ̂ may or

may not be toxic to organisms (see Price *et *al. 1986). In general^, the upper

100 *m was sampled at 5 *m intervals, 125-375 *^m at 25 *m intervals^, ̂400-500 *m at

50 *m intervals^, 600-1000 *m at 100 *m intervals, and 1000 *m to the bottom at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically, additional samples were taken at 2 *m intervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sampling, 0-100 *m, 0-500 *m, 0-100 *m^, *0-deep^, allowed

a more frê quent survey of short-term variation in the near-surface stratum

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast was usually placed 5 *m below the water surface.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast^, this would yield a true depth of 998 *m at the bottom. Computa-

tions of *thermometric depths *(Wust 1933) were performed for those observations

deeper than *^?.50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations)*. With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3% of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrect^ed, but should be within 2-5% of the true value.

Te^mperatures were determined from reversing thermometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

mometers were read using a ligh^ted ̂ magnifying glass about 15 *min after

retrieval. Readings were correc^ted from the auxiliary thermometers and the

ther^mometer constants by an IB̂ M 1130 program at the ̂ Depart^ment of Oceanography,

University of Washington.

Over 100 reversing thermometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available from the



latest date preceding the use of each thermometer on *T-3 were used to correct

the thermometer readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these data.

Salinity samples were drawn into 250 ml clear polyethylene bottles^,^

tightly sealed^, and allowed to come to room temperature. Deter^minations were

made on *T-3 using an Industrial Instruments Model *P.S-7A (Industrial Instru-

ments Co., Cedar Grove, *NJ) or a *Beckman Model *RS-7B *(Beckman Instruments, Inc.,

*Fullerton, *CA) portable induction *salinometer calibrated against a standard

*seawater sample obtained from the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *34.9°/oo collected from *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salino^meter manual (Industrial Instruments 196̂ 4)*.*

Th^ese values are considered to have an accuracy of *^± 0.003 *ppt.

Dissolved o^xygen was ana^lyzed by a modified *Winkler method (Strickland and

Parsons 1965). Brown BOD bottles of 250 ml capacity, an automatic 100 ml *pipet,

an automatic 25 ml burette readable to 0.01 ml, and an electric *stirrer were

used.

Nutrients were deter^mined by the ̂ methods ̂ in Strickland and Parsons (1968) *.*

The samples were either analyzed immediately after collection or frozen for

later analysis eit^her on the ice, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate *determi--

*nations were run on a *Brinkm^an PC/1000 *colorimater *(Brinkman Instruments,

*We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards ̂trade up with this water and with

distilled water sent from the ̂ Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll *a^_

Chlorophyll *a^_ was determined according to Strickland and Parsons (19̂ 68) *.*

In 1968 through 1970, water was filtered through ̂ 47 mm 0.45 *^p^m *Millipore

filters *(Millipore Corporation, Bedford^, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approximate



pore size *= 1.0 ̂vim) *(Gelman Instru^ment Co., Ann Arbor^, MI) were used.

was added to all filters near the end of the filtration. In 1968, sa^mples of

about 4 liters of water were analyzed using a *Beckman *DK *spectrophotometer in

Seattle and chlorophyll a was calculated using the *SCOR-U^NESCO equations

*(Unesco 1966). For 1968 through 1973, samples of about 2 liters of water were

filtered and a Turner Model 111 *fluo^rometer *(G. *K. Turner Associates, Palo

Alto^, *CA) was used for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluorometer was calibrated using either a *Beckman *DU *spectrophotometer on *T-3

or a *Beckm^an *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll a was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^ents were not deter^mined.

Primary Productivity

Primary productivity was measured during the summers by the radiocarbon

technique of *Steemann-Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experimental schemes were used:

1. Depth series - paired 130 ml light and dark bottles were filled with

^water collected from a nu^mber of depths and incubated under co^nstant high

illumination (for the level of *irradiance, see below).

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10̂ , 25, 50, 75, and 100%

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator box was fronted with clear plexiglass and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubation.

Light, provided by a bank ̂ of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^e *(= 100%) in the incubator was between

1100 and 1400 *ft-c measured with a *GE Model No. 214 photo^meter (General Electric

Corporation, Sta^mford, *CT)*. A pumped water flow-through system maintained

ambient incubator temperature near *0°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 m^m *Hg) onto 25 mm^, 0.̂ 45 ̂ vim *Millipore filters^, washed with filtered

*seawater, air-dried, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three times for 1000 counts, using a gas

flow proportional counter (^Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a ̂ Nuclear Chicago ̂ Model *D-47 counter

with *micro^mil window, *C^-110 automatic sample changer, *161-A sealer^, and *C111B

printing timer, or on *T-3 using a ̂ Nuclear Chicago manual, end-window Model

8770 *sca.^i.er, Model 3053 sample changer, Model 108 *G-M detector, and Model 8̂ 420

dual timer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~^3 *h^""^1; *L-D is the difference between the light and dark

bottle in counts per minute c^orrected for machine background and coincidence;

*W is the total carbonate in *mg *C *m^~^5 calculated from *W *= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

Washington; 1.05 is the isotope discri^mination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8%; *T is the incubation time (6 or 12 *hr)*.

All *l^l^*C ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, ̂ University of Washington, from aqueous sodium carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was determined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *^pm

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *NaOH. The solution was

well mixed, and after adding the *'.:om^r^nercial sodium carbonate, mixed again.

Glass ampoules holding 2 or 5 ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed ampoules

wer^e pl^aced in large beakers, covered with water to which *m^ethylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardization. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman, University of



11

Califo^rnia^, Davis, and analyzed using gas phase (Gold^man 1963; *Steemann-

*Nielsen 197̂ 4) or^, in th^e Depart^ment of Oceanography, University of Washington,

^were compared to samples obtained from the National Bureau of Standards. From

1970-1973, ampoules were standardized by liquid scintillation techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4^% formalin, buffered (sodium *b^orate) or unbuffered,

for a final strength of approximately 1%. Samples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system during

summer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the samples collected in

the sum^mers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b)*. Samples were individually counted or samples ̂ from two, three, or

four days were combined for each depth. The samples combined to ̂ make a

co^mposite were separated in time by one week or less. After thorough ̂ mi^xing^,^

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *WUrt, *FRG) and allowed to settle at least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml cha^mber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter, cell volumes *(Larrance 1964),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sa^mpling periods, and depth i^ntervals sampled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with either

sodiu^m acetate or sodiu^m *borate.

Initially, samples ̂ were taken with an open 0.5 *m diameter ring net with

215 *^ym mesh gauze. From June 1966 through July 1967, a 7.6 cm centrifugal
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pump ̂-system ̂with a 10 cm diameter hose intake was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were low,

the depth of sampling was esti^mated from the length of the wire. Maximu^m depth

of sampling was about 185 *m. Samples of 5 to 18 *m^3 of water were filtered at

a rate of 0.2 to 0.6 *m3 per *min through a net of 215 ̂pirn me^sh si^ze. Beginning

in early J^uly 1967^, a closing 1 *m diameter ring net of either 110 or 215 *^u^m^

mesh was used to sample to 1000 *m. This sa^mpling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *^m^2 ̂closing umbrella ̂ net began in September 1967 (Scott

1969; *Macaulay and Daly 1987). Mesh size was 223 and 569 û r̂ n. This net, with

a filtr^ation ratio of 1.25:1̂ , was the principal sa^mpling device throughout the

remaining field progra^m though the netting itself was replaced ̂ with a high

filtr^ation type mesh (̂ 4:1 filtration ratio) in March 1972. All subsequent

samples were collected with the 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sa^mpling

depths were at 10 *m intervals from 300 to 10 *m, 100 *m intervals from 1000 to

10 *m, and 500 *^m intervals from the bottom to 10 *m. The 10 *m *^v.pper limit was

c^hose^n to ̂ protect the net during retrieval through the *hydrohole^. Sa^mples were

collected from as deep as 2500 *m.

Two other kinds of nets were sometimes employed: a 3 *m^2 closing u^mbrella

net with 300 *^ym mesh in su^mmer 1968 and aim ^ 2 plummet net with 571 ̂u^r^n mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanism activated with a messenger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

bo^x s^canned depth ranges of 0-50̂ , 50-100, 100-150, and 150-200 f̂ r̂ o. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *f^m. The system included the standard Ross *200A transceiver unit^,^

recorder unit, and a Sony *TC-5600 stereo tape recorder. ^During regular
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Table 3. List of *T-3 *zooplankton sa^mples analyzed and used in theses, reports,
and publications

Hughes (1968) 399 samples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *^Feb 1967

Scott (19̂ 69) ^523 ^sa^mples collected with a pu^mp, 1 *m closing ring net and
2 *m2 umbrella ̂ net

Cruises: 02 22 *Jun - 15 *Jul 1966
27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967
0^4 10 *Jul - 6 *Sep 1967
05 13 *Sep - 23 *Sep 1967

*Damkaer (1976) 52 samples collected with aim closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976) 2 samples collected with aim closi^ng ring net
Cruises: 07 10 *Jun 1968

12 *Jun 1968

*Pautzke (1979) 16 samples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron, English, and *Damkaer (1984) 54 samples collected with aim closing
ring net and 3 *ii^»2 umbrella net

Cruises: 06 5 May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968



1̂ 4

operatio^n^, ech^o-soundi^ng was conducted continuously^, nor^mally on the 0-50 *fm

scale. Daily recordings of 15̂ -̂ 45 ̂r^a^in were made using all depth ranges. Some

of these data are available on 1/̂ 4 inch ̂ magnetic tape, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data ter^minal. After editing the files to correct

data entry errors or to fill in gaps in the data, the files were transferred

to a *9-track^, EBCDIC-coded magnetic tape for *NODC. The resulting tape

contains three files of *hydrographic data^, one ̂ file of chlorophyll data^, and

one file of primary productivity data.
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*TSE-(T-3)-13 23 Mar 1970 - 07 *Jun 1970

Modifications to the basic progra^m methods

5̂ 41 *zooplankton samples were collected with a 2 *m^^ umbrella net^, ̂mesh

s^ize 223 *^pm.

*Hydrographic stations (7) were taken with *^Nansen bottles approximately

weekly with samples (205 each) collected for temperature^, salinity^, dissolved

oxygen, and *phytoplankton cell counts. Additional *hydrographic stations

over the range of ̂ 40 to 60 *m with bottles spaced at 2 *^m intervals were taken

for *Lamont-Doh.erty Geological Observatory^. On̂ ly temperature and salinity

values were measured.

Echo-sounder obs^ervations were started during this cruise and were done

on an intermittent basis.



*B. SCIENTIFIC CONTENT

NA^ME O^F DATA FIE^LD

Water *transparen

Depth of Sample

Temperature

Salinity

Sigma- *t

Dissolved oxygen

*^P0^4

*N03

*Si0^4

Chlorophyll a

Primary
productivity
*(1^4C uptake)

REPORTING UNITS
OR CODE

*^cy ̂ meters

meters

*°C

*°/*/ *o *o

^-
ml/1

*^jag-atom/1

*ii

*^ti

*mg *m~^3

*mg *C *m^~^3 *h^~^l

^METHODS OF OBSE^RVATION AND

INSTRUMENTS USED
(SPECIFY TYPE AND MODEL)

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles^, modified
Van *Dorn bottles

*M

*ii

*n

*ii

i^t

Van *Dorn bottles

*n

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDUR^ES

*N/A

*N/A

*N/A *.

*Salinometer^, University of
Washington

-

*Winkler

See Strickland and Parsons
(1968)

*ti

*n

*Spectrophotometer^, *fluoro-
*meter (Strickland and
Parsons *196 (̂3)

Strickland and Parsons
(1968)

DATA PROCESSING

TECHNIQUES WITH FILTERING

AND AVERAGING

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*^F^Q^P^M ̂ 2^4^-1^3



*C. DATA FORMAT

COMPLET^E THIS SECTIO^N FOR PUNCHED CARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST RECORD TYPES CONTAINED IN THE *TRANSMITTAL OF YOUR FILE

GIVE METHOD OF IDENTIFYING EACH RECORD TYPE

^2. ̂ GIVE BRI^EF DESCRIPTION OF FIL^E ORGANIZATION

3. ATTRIBUT^ES AS EXPRESSED IN *^Qp^L-^1
I *|^FORTRAN

*|*|AL^GOL

*^n
* | * | COBOL

L A N ^ G U A ^ G E

4. RESPONSIBLE COMPUTER SPECIALIST:

NAM^E AND PHONE NUMBER

ADDRESS

COMPLETE THIS SECTION IF DATA ARE ON MAGNETIC TAPE

5. RECORDING MODE
1 1 BC^D 1 *| BIN *ARY

* | * | A S C I I * j~X~| EBCDIC

*n
6. NUMBER OF TRACKS

(CHANN^ELS) * | * | SEVE^N

*^f^l^TI NINE

*n
7. PARITY

*[^X| ODD

* ^ j * | E V E N

8. DENSITY

*\ *| 200 *BP^I *^ly *| 1600 *BPI

1 *| 556 *BPI

*' * : *| 800 *BPI

*H

9. LENGTH OF INTER-
RECORD GAP (IF KNO^WN) *^j *Xl 3/^4 INCH

*^n
10. END OF FILE MARK

^I *| O C T A L 17

*' *^y ̂ 1 T^ap^s M^a^r^k*^"•
11. *PASTE-ON-PAPER LABEL DESCRIPTION (INCLUD^E^

ORIGINATOR NAME AND SOME LAY SPECIFICATIONS
*^._ *^r^>^c *^n^t^T^A *T^V^.P^C^- *^v^ni^j^i.^M^F. NUMBER)

Ice Island *T-3 hydro, chlorophyll^, ^&^
Productivity data sets. *^_*^
Specs.- 9 track, EBCDIC, odd parity,
1600 *bp1, 5 files, *D=PE, *RL=120,
*MBL *= 3000, *CV *= *EB, *F=S, *LB^=KU

*I^z^rP^HYSI'C^'AL BLOCK LENGTH IN BYTES

*FI^XL20 *^MBL^«3000 Char.
13. LENGTH OF BYT^ES IN BITS

*r^v *^O ̂ A ̂ * *r *O *^R



*D. INSTRUME^NT CALIBRATION

This calibration information wil l be utili^zed by *NOAA's National *Oceanographic Instrumentation Center in their ef^forts to develop calibration
standards for voluntary acceptance by the *oceano^graphic community. Identify the instruments used by your organization to obtain the scien-
t i f ic content of the DDF (i.e., *STD, te^mperature and pressure sensors, *salino^meters, oxygen meters, *velocimeters, etc.) and furnish the cali-
bration data requested by completing and/or chec^king *^("^\^/") the appropriate spaces. Add the interval time (i.e., 3 months, 6 months, ^9^
months, etc.) if the fixed interval calibration cycle is chec^ked.

INST^RUM^E^NT TYPE
*(M^FR., MODEL NO.)

*Fluorometer
Turner Model 111

Reversing
ther^mo^meters

*Salinometer
Univ. ^Washington

Naval Arctic
Research Lab.

DATE OF LAST
CALIBRATION

INSTRUMENT ̂ WAS CALIBRATED BY

YOUR
OR^GANIZATION

*^• *v^7)

X

X

X

X

OTH^ER
OR^GANIZATION

(^GIVE NAME)

manufacturer

CHECK O^NE:
INSTRUMENT IS CALIBRATED

AT FIXE^D^
I^NTERVALS

*(^\/^>

BE^FORE
OR

AFTER USE

*^<^v»
X

X

X

X

BE^FO^RE
AN^D^

AFTER USE

*^<^v/>

O^NLY
AFTER
^REPAIR

*(v^7^'

ONLY
^WHEN
NEW

*<v^/)

INSTRU-
MENT

IS
NOT

C^ALI^-^
BRATED

*^•v^7^'

^NO *AA FO^RM 2^4-13



Primary Production and Energy ̂Flow

The progra^m was directed by the late Dr. *T. *Saunders English and funded

by the Office of ̂ Naval Research Contract *Nonr-^477 (37) Project *N^R 083 12 and

Contract *N0001^4-67-0103-0005. Users of the data are requested to acknowledge

the agency support.

The methods used by biological *oc^eanographers of the Department of

Oceanography^, University of Washingt^on^, Seattle, from 1966 to 197̂ 4 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to compliment the entries in the individual cruise Data Documentation

Forms where modifications^, if any^, are given.

Ge^neral

The field program was maintained at various intensities for eight years

^(.March 1966 to June 1974), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 1974. During this period, divided into

28 cruises (Table 1)̂ , biological and environmental parameters were measured

(Table 2)*. The sa^mpling progra^m was structured to ̂ monitor periods of active

change in the various parameters. Thus, hydrography and *zooplankton sa^mpling

was a year round pursuit, field and logistic conditions permitting, whereas

chlorophyll *a_ concentrations and primary productivity *(^i^4C uptake) were usually

measured only during the summer (June to September). Various gear types,

methodologies, and sampling strategi^es w^ere tried and test^-^ad throughout the

field program.

The *oce^rmographic working area was located on 3-4 *m thick sea ice in Colby

Bay adjacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *m on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sa^mpling equipment, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The drum on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory, Palisades, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll *a^_ and primary productivity) samples were not always taken from the

same bottle c^ast or on the same day. Each kind of data has a separate sample

numbering scheme. As a result, station positions may not always agree between

the *hydrographic and biological data. See individual cruise Data Documentation
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Fig. 1. Drift track of *T-^3 fro^m June 1̂ 96̂ 6 to April 197^4. The months of June, July, August, .̂ -̂ and September
are indicated in ŝ mall letters for each year.



Table 1. Cruise nu^mbers and dates of *T-3 field progra^m

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

14

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

4

5

23

7

Mar

*Jun

*Feb

*Jun

*Sep

Apr

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

66 -

66 -

67 -

67 -

67 -

68 -

68 -

68 -

69 -

69 -

69 -

70 -

70 -

70 -

9 Apr

18 *Oct

15 *Feb

11 *Sep

24 *Sep

9 *Jun

20 *Sep

31 Jan

13 *Jun

3 *Oct

5 Jan

23 Mar

7 *Jun

5 *Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Number

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

Mar

May

*Oct

^Dec

Mar

May

*Sep

Dec

Apr

May

*Oct

^Mar

Duration

70

71

71

71

71

71

72

72

72

72

73

73

73

74

- 30

- 30

- 30

- 1

- 20

- 20

- 31

- 29

- 13

- 7

- 28

- 19

- 8

- 1

Dec 70

^Mar 71

May 71

*Oct 71

Dec 71

^Mar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3^, March 1966 to June 197̂ 4

Total Number 1966 1967
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJ

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll *a^_

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

535̂ 4 X

535̂ 4 X

5198 X

3611

3̂ 440

3440

8022 XX X X X X

4978 XXX

5838

40 mo

427 *XXXXX X *XXXX

1968
*FMAMJJASOND

X X

X X

X X

*XXXX

X X X

*XXXX

Nets (mesh size *^ym)

0.5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)̂ * 56

2 *m2 umbrella *(223)^f 9112

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

X X

X X X

X X X X X

X X X X X X X

X X

X X X

^* A net that catches while descending
^"^1" A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(cont.)

Total Number 1969 1970 1971
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 5354 X X X * X X X X X X X X X X X X X X X * X X X X X X X

Temperature 5354 X X X * X X X X X X X X X X X X X X X * X X X X X X X

Dissolved oxygen 5354 XX X *XXXXXXXXXXXXX XX *XXXXXXX

Nutrients

Nitrate 3611 *XXXXXX *XXXXXXXX

Silicate 3440 *XXXXXX X *XXXXXXX

Phosphate 3440 *XXXXXX X *XXXXXXX

*Phytoplankton

Chlorophyll *a^_ 8022 *XXXX *XXXX *XXXXX

Productivity 4978 *XXXX *XXXX *XXXX

Cell Counts 5838 *XXXXXXX *XXXXXXXXXXXXX XX *XXXX

*Zooplankton

Acoustic traces 40 mo *XXXXXXXXX *XXXXXXXXX

Plankton pu^mp 427

Nets (mesh size ̂ u^r^n)

0.5 *m ring (215) 38

1 *m closing ring (110) 355 X

1 *m closing ring (215) 318 X X

1 *m2 plummet (571)* 56 *XXXXXXX *^<^-n

2 *m2 umbrella (223) *^f 9112 XX *XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

A net that catches while descending
*^"^t^" A collapsible net ^that can be ̂ lowered and retrieved through a hole in the ice



Table 2 *(cont.)

Total Number 1972 1973 197^4
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 5354 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Temperature 5354 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Di^ssolved oxygen 5198 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

Nutrients

Nitrate 3611 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

Silicate 3440 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

Phosphate 3440 *XXXX *XXXXXXXXXXXXXXXX *XXXXXX

*Phytoplankton

Chlorophyll a 8022 *XXXX *XXXX

Productivity 4978 *XXXXX *XXXX

Cell Counts 5838 *XXXXX *XXXXXXXXX *XXXXXX

*Zooplankton

Acoustic traces 40 mo *XXXXXXXXXXXXXXXXXXXXX *XXXX

Plankton pump 427

Nets (mesh size jam)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plummet (571)^* 56 XX

2 *m2 umbrella (223) *^t 9112 *XXXXXXXXXXXXXXXXXXXXX *XXXXXX

2 *m2 umbre^lla (569) 95

3 *^m2 umbrella (300) 104

^* A net that catches while descending
*^^ A collapsible net that can be lowered and retrieved through a hole in the ice



For̂ t̂ es for kind of sampling bot^tle used.

Hydrography and Nutrients

Te^mperature, salinity^, oxygen, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sampling bottles. The Van *^Dorn bottles contained surgical tubing which may or

may not be toxic to organisms (see Price *et *al. 1986). In general, the upper

100 *m was sampled at 5 *m intervals, 125-375 *m at 25 *m intervals, ̂ 400-500 *m at

50 *m intervals, 600-1000 *m at 100 *m intervals, and 1000 *m to the botto^m at

250 *m intervals with a 30 *m interval between the last bottle and the botto^m.

Periodically, additional sa^mples were taken at 2 *m intervals around the *pycno-

*cline (usually ̂ 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sampling, 0-100 *m, 0-500 *m, 0-100 *m, *0-deep, allowed

a more frequent survey of short-term variation in the near-surface stratu^m^

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*hydrocast was usually place^d 5 *m below the water surface.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the bottom. Co^mputa-

tions of *thermometric depths *(Wiist 1933) were performed for those observations

deeper than *^?.50 *m where unprotected ther^mometers were used for which calibra-

tions were still available (262 depths at 45 stations)*. With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3̂ % of the

nominal depths sampled. These two casts were corrected. ^All other depths

reported here are *uncorrect^ed, but should be within 2-5̂ % of the true value.

Temperatures were determined from reversing thermo^meters on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

mometers were read using a ligh^ted ̂ magnifying glass about 15 *^min after

retrieval. Readings were correc^ted from the auxiliary thermometers and the

thermometer constants by an IBM 1130 program at the Department of Oceanography,

University of Washington.

Over 100 reversing thermometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washington. Calibration data available from the



latest date preceding the use of each thermometer on *T-3 were used to correct

the thermometer readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these data.

Salinity sa^mples were dra^w^n into 250 ̂ ml clear polyethylene bottles,

tightly sealed, and allowed to come to room temperature. Determinations were

made on *T-3 using an Industrial Instruments Model *P.S-7A (Industrial Instru-

ments Co., Cedar Grove, *NJ) or a *Beckman Model *RS-7B *(Beckman Instrume^nts^, Inc.,

*Fullerton^, *CA) portable induction *salinometer calibrated against a standard

*seawater sample obtained from the *Laboratoire *Hydrographique (Copenhagen^,^

Denmark). *Substandards of *seawater *(ca. *34.90/0̂ 0 collected from *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 196̂ 4)*.*

These values are considered to have an accuracy of *^± 0.003 *ppt.

Dissolved oxygen was ̂ana^lyzed by a modified *Winkler method (Strickland and

Parsons 1965). Brown BOD bottles of 250 ml capacity, an automatic 100 ml *pipet,

an automatic 25 ml burette readable to 0.01 ml, and an electric *stirrer were

used.

Nutrients ̂ were deter^mined by the methods In Strickland and Parsons (1968) *.*

The samples were either analyzed immediately after collection or frozen for

later analysis eit^her on the ice, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophoto^meter *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate *determi-.

nations were run on a *Brinkman PC/1000 *colorimater *(Brinkman Instruments,

*We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mixed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards *irade up ̂ with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll a

Chlorophyll *a^_ was determined according to Strickland and Parsons (19̂ 68).

In 1968 through 1970, water was filtered through ̂ 47 mm 0.45 *^ym *Millipore

filters *(Millipore Corporation, Bedford^, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approximate



pore size *= 1.0 *^pm) *(Gel^man Instrument Co., Ann Arbor^, MI) were used.

was added to all filters near the end of the filtration. In 1968, sam^ples of

about 4 liters of water were analyzed using a *Beck^man *DK *spectrophotometer in

Seattle and chlorophyll *a^_ was calculated using the *SCOR-U^NESCO equations

*(Unesco 1966). For 1968 through 1973, samples of about 2 liters of water were

filtered and a Turner Model 111 *fluo^rometer *(G. *K. Turner Associates, Palo

Alto^, *CA) was used for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluorometer was calibrated using either a *Beck^man *DU *spectrophotometer on *T-3

or a *Beckman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ometer, chlorophyll *^a^_ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^ents were not deter^mined.

Pri^mary Productivity

Primary productivity was measured during the summers by the radiocarbon

technique of *Steemann-Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experimental schemes were used:

*^' 1. Depth series - paired 130 ml light and dark bottles were filled with

water collected from a number of depths and incubated under constant high

illumination (for the level of *irradiance, see below).

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50, 75, and 100%

*irradiance provided by glass neutral density filters over the inc^ubation

bottles.

For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator box was fronted with clear plexiglass and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubation.

Light, provided by a bank ̂ of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

fro^m year to year. Highest *irradianc^e *^(= 100%) in the incubator was between

1100 and 1400 *ft-c measured with a *GE Model No. 214 photo^meter (General Electric

Corporation, Stamford^, *CT)*. A pumped water flow-through system maintained

a^mbient incubator temperature near *0°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were fil^tered (suction pressure
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less than 250 ̂mm *Hg) onto 25 mm, 0.̂ 45 *^p^m *Mlllipore filters^, washed with filtered

*seawater, air-dried, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three times for 1000 counts, using a gas

flow proportional counter (̂ Nuclear Chicago Corporation, *D^es *Plaines, *IL)*.*

Counting was done either in Seattle using a Nuclear Chicago Model *D-^47 counter

with *^micromil window, *C-110 automatic sample changer, *161-A sealer, and *C111B

printing timer^, or on *T-3 using a Nuclear C^hicago manual, end-window ̂Model

8770 sea^ler, ̂ Model 3053 sample changer, Model 108 *G-M detector, and Model 8̂ 420

dual timer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~3 *h^"^1; *L-D is the difference between the light and dark

bottle in counts per minute c^orrected for machine bac^kground and coincidence;

*W is the total carbonate in *^mg *C *m^~3 calculated from *W *= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

^Washington; 1.05 is the isotope discrimination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8^%; *T is the incubation ti^me (6 or 12 *hr)*.

All *^l^l^fC a^mpoules used on *T-3 were prepared in the Department of Oceanog-

raphy, ̂ University of Washington, from aqueous sodium carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was determined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *um

*Millipore filters. The *pH was ad^justed to 9.5-9.7 with *NaOH. The solution was

well mixed, and after adding the *'^lom^r^iercial sodium carbonate, mi^xed again.

Glass ampoules holding 2 or 5 ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed a^mpoules

wer^e pl^aced in large beakers, covered with water to which *methylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to ̂b^e used for standardization. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington^, where ampoules were either sent to Dr. *C. *R. Goldman, University of



11

Califo^rnia^, Davis, and analyzed using gas phase (Gold̂ man 1963; *Steemann-

*Nielsen 1974) or, in th^e Depart^ment of Oceanography, University of Washington,

were compared to samples obtained from the ̂ National Bureau of Standards. From

1970-1973, ampoules were standardized by liquid scintillation ̂ techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4% formalin, buffered (sodium *borate) or unbuffered,

for a final strength of approximately 1̂ %. Samples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system during

summer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the sa^mples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b)*. Samples were individually counted or samples from two, three, or

four days were combined for each depth. The samples combined to make a

co^mposite were separated in ti^me by one week or less. After thorough mixing,

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wiirt, *FRG) and allowed to settle at ̂ least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml cha^mber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X ob^jective, 12.5 X oculars, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter, cell volumes *(Larrance 1964),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sampled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved in 4% *V/V formalin (final concentration) buffered with either

sodium acetate or sodium *borate.

Initially, samples were taken with an open 0.5 *m diameter ring net with

215 *^y^m mesh gauze. From June 1966 through July 196^7, a 7.6 cm centrifugal
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pump system with a 10 cm dia^meter hose intake was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were low,

the depth of sampling was estimated from the length of the wire. Maximum depth

of sa^mpling was about 185 *^m. Sa^mples of 5 to 18 *m d̂ of water were filtered at

a rate of 0.2 to 0.6 *m3 per *min through a net of 215 *ym mesh si^ze. Beginning

in early July 1967^, a closing 1 *m dia^meter ring net of either 110 or 215 *ym

mesh was used to sample to 1000 *m. This sa^mpling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *m2 closing u^mbrella net began in September 1967 (Scott

1969; *Macaulay and Daly 1987). Mesh size was 223 and 569 *ym. This net^, with

a filtration ratio of 1.25:1, was the principal sampling device throughout the

remaining field progra^m though the netting itself was replaced with a high

filtr^ation type ̂ mesh (̂ 4:1 filtration ratio) in March 1972. All subsequent

samples were collected with the ̂ 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sampling

depths were at 10 *m intervals from 300 to 10 *m, 100 *m intervals from 1000 to

10 *^m, and 500 *m intervals from the bottom to 10 *m. The 10 *^m *^v.pper limit was

chosen to protect the net during retrieval through the *hydrohole. Samples were

collected from as deep as 2500 *m.

^Two other kinds of nets were sometimes employed: a 3 *^m^2 closing umbrella

net with 300 *^ym mesh in sû m̂ mer 1968 and aim ^ 2 plummet net with 571 *ym ̂mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanis^m activated with a messenger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

^Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

bo^x s^canned depth ranges of 0-50, 50-100, 100-150, and 150-200 *fm. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer oft^en

found about 25 *fm. The system included the standard Ross *200A transceiver unit,

recorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Tab^le^.3. List of *T-3 *zooplankton sa^mples analyzed and used in theses, reports^,^
and publications

Hughes (1̂ 968) 399 sa^mples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul *^-• 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott (19̂ 69) ^523 ^samples collected with a pump, 1 *m closing ring net and
2 *m^2 umbrella net

Cruises: 02 22 *Jun - 15 *Jul 1966
27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967
04 10 *Jul - 6 *Sep 1967
05 13 *Sep - 23 *Sep 1967

*Damkaer (1976) 52 samples collecte^d with aim closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 ^May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976) 2 samples collected with aim closing ring net
Cruises: 07 10 *Jun 1968

12 *Jun 1968

*Pautzke (1979) 16 samples collected with a 2 *m2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron^, English, and *Damkaer (1984) 54 samples collected with aim closing
ring net and 3 *m2 umbrella net

Cruises: 06 5 May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968
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operation, echo-sounding was conducted continuously, normally on the 0-50 *fm

scale. Daily recordings of 15-̂ 45 *m^dn were made using all depth ranges. Some

of these data are available on 1/̂ 4 inch magnetic tape, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data ̂ were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data ter^minal. ̂ After editing the files to correct

data entry errors or to fill in gaps in the data, the files were transferred

to a *9-track, EBCDIC-coded magnetic tape for *NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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*TSE-(T-3)-05 12 *Sep 1967 - 24 *Sep 1967

Modifications to the basic progra^m methods

*Zooplankton samples were collected using aim diameter closing ring

net and a 2 *^n^r closing umbrella net^, both with 223 *^ym mesh. ̂ Sa^mpling was

done over 20 *^m depth intervals between 0 and 200 *m^, 50 *m intervals between

200 and 300 *^m^, 100 *m intervals between 300 and 1000 *^m, and 500 *m intervals

between 1000 and 2000 *m. ̂ Ninety-three (93) samples were collected: 44 with

the 1 *m net and 59 with the 2 *m^2 net.

For sample analysis see Scott 1969.



*B. SCIENTIFIC CONTENT

NAME OF DATA FIELD

Water *transparen

Depth of Sample

Temperature

Sali^nity

Sigma- *t

Dissolved oxygen

*P0^4

*N03

*Si0^4

Chlorophyll a

Primary
productivity
*(1^4C uptake)

REPORTING UNITS
OR CODE

*^cy ̂meters

meters

*°C

*/ *oo

-

ml/1

*^pg-atom/1

*tt

*tt

*mg *m^~^^

*mg *C *m^"-^* *h^~-^*-

METHODS OF OBSERVATION AND
INSTRUMENTS USED

(SPECIFY TYPE AND MODEL)

*Secchi Disk

Wire out

Reversing thermometers

*Nansen bottles^, modified
Van *Dorn bottles

it

*tt

*^r?

*ii

*ti

Van *Dorn bottles

it

ANALYTICAL METHODS

(INCLUDING MODIFICATIONS)

AND LABORATORY PROCEDURES

*N/A

*N/A

*N/A

*Salinometer^, University of
Washington

-

*Winkler

See Strickland and Parsons
(1968)

*t^t

it

*Spectrophotometer, *fluoro^-
*meter (Strickland and
Parsons 196̂ 3)

Strickland and Parsons
(1968)

DATA PROCESSING

TECHNI^QUES WITH FILTERING

AND AVERAGING

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*N/A

*^NO^4 A ^FORM 2^4^-1^3



*C. DATA FORMAT

COMPLETE THIS SECTION FOR PU^NCHED C^ARDS OR TAPE, MAGNETIC TAPE, OR DISC SUBMISSIONS.

1. LIST R^ECORD TYP^ES CONTAINED IN THE *TRANSMITTAL OF YOUR ^FILE

GIVE METHOD OF IDENTIFYING EACH RECORD TY^PE

^2. ̂ GIVE B^RIE^F DESCRIPTION OF *FI^UE ORGANI^ZATION

3. ATTRIBUTES AS EXPRESSED IN *^QpL-1 *| *| A L ^ G O L

*^L^^ ^FORTRAN *| *|

I I COBOL

L A N ^ G U A ^ G E

4. RESPONSIBLE COMPUTER SPECIALIST:

NAME AND PHONE NUMBER *_*

ADDRESS

COMPLET^E THIS SECTION IF DATA AR^E ON MAGNETIC TAPE

5. RECORDING MODE
I *| BCD *| *^| B I ^ N A R Y

*^QASCM *!^~X^] EBCDIC

*n
6. NUMBER OF TRACKS

(CHANNELS) SEVE^N

7. PARITY

8. DENSITY

NINE

*n
I ^A*| OD^D^

*^\*|EVEN

*^' *| *200 *BPI

*^i *I *5^56 *BPI

*• *| *800 *BPI

*^D

*^'^600 *BPI

10. END OF FILE MAR^K

9. LENGTH OF INTER-
RECORD GAP (IF KNOWN) *iX| ^3/4 INCH

^a
^aO C T A L 17

*T^ap^p M^ark

^11. *PASTE^-ON-PAPER LABEL D^ESCRIPTION (I^NCL^UD^E^
ORI^GI^NATOR ̂ NAM^E AND ̂ SO^ME LAY ^SPECIFICATIO^NS
OF DATA TYPE. VOL^U^ME NUMBER)

Ice Island *T-3 hydro, chlorophyll^, ̂ & *i*
Productiv^ity data sets.
Specs.- 9 track, EBCDIC, odd parity,
1600 *bp1, 5 files, *D^=PE, *RL^=120,
*^MBL *= 3000, *CV *= *EB, *F^=S, *LB^=KU

*1'2^~ PHYSICAL BLOCK LENGTH IN BYTES

*FL^-120 *MBL^«3000 Char.
13. LENGTH OF BYTES IN BITS



*D. INSTRUME^NT CALIBRATION

This calibra^tion information will be utilized by *NOAA's Na^tional *Oceanographic Instrumentation Center in their efforts to develop calibration
standards for voluntary acceptance by the *oceanog^raphic community. Identify the instruments used by your organization to obtain the scien-
tific content of the DDF (i.e., *STD, temperature and pressure sensors, *salinometers, oxygen m^eters, *velocimeters, etc.) and furnish the cali-
bration data requested by completing and/or checking *(" *\^/^"^) the appropriate spaces. Add the interval time (i.e., 3 months, 6 months, 9
^months, etc.) if the fi^xed interval calibration cycle is checked.

INSTRU^MENT TYPE
*(M^FR., MODEL NO.)

Fluor *o^meter
Turner Model 111

Reversing
ther^mometers

*Salinometer
Univ. ^Washington

Naval Arctic
Research Lab.

DAT^E OF LAST
CALIBRATION

INSTRUMENT WAS CALIBRATED BY

YOUR

OR^GA^NIZATIO^N

*^<^N/^>

X

X

X

X

OTHE^R^
OR^GA^NIZATION

(^GIV^E NAME)

manufacturer

CHECK ONE:
INSTRUM^ENT IS CALIBRAT^ED

AT FIX^ED
I^NTERVALS

*(^V^>

B^EFOR^E^
OR

AFTER USE

*(v^7^)

X

X

X

X

BEFORE

AN^D^

AFTER USE

^I^N/^'

ONLY
AFTER
REPAIR

*<^v>

ONLY

^WHEN
^NE^W

*(^v^7)

INSTRU-
MENT

IS
NOT
CALI-

BRATED

*<^v/^>

*NOAA FORM ^2^4-^13



Pri^mary Production and Energy ̂ Flow

The program was directed by the late Dr. *T. *Saunders English and funded

by the Office of Naval Research Contract *^Nonr-^477 (37) Project *NR 083 12 and

Contract *^N00014-67-0103-0005. Users of the data are requested to acknowledge

the agency support.

The methods used by biological *oc^eanographers of the Department of

Oceanography^, University of ̂ Washingt^on, Seattle, from 1966 to 197̂ 4 on Fletcher^'s

Ice Island *(T-3) drifting in the Arctic Ocean (Fig. 1) are given below. These

methods are to compliment the entries in the individual cruise Data Documentation

Forms where modifications^, if any, are given.

Ge^neral

The field program was maintained at various intensities for eight years

(March 1966 to June 197̂ 4), with personnel on *T-3 continuously from April 1968

until the island was evacuated in June 1974. During this period^, divided into

28 cruises (Table 1)*, biological and environmental parameters were measured

(Table 2)*̂ . The sa^mpling progra^m was structured to ^monitor periods of active

change in the various parameters. Thus, hydrography and *zooplankton sampling

was a year round pursuit, field and logistic conditions permitting, whereas

chlorophyll *a^^ concentrations and primary productivity *(^i^4C uptake) were usually

measured only during the summer (June to September). Various gear types,

methodologies, and sampling strategi^es w^ere tried and test^-^ad throughout the

field program.

The *oce^anographic working area was located on 3-4 *m thick sea ice in Colby

Bay adjacent to the ice island. All sampling was done from inside a heated

building positioned over a hole, *ca. 1.5 *ra on a side, cut in the ice. The hut

contained ̂ a sp^ace heater, *oceanographic sampling equipment, and a *Rankin winch

powered by a 5 *hp Wisconsin gasoline engine. The dru^m on ̂ the winch held about

4000 *m of 5/32 inch *hydrographic wire. The wire ran through a meter wheel

attached to a tripod erected over the hole.

Geographic positions were provided by the *Lamont-Doherty Geological

Observatory, Palisades, NY *(Hunkins and *Tiemann 1977). Hydrography and biology

(chlorophyll *a^_ and primary productivity) samples were not always taken from the

same bottle c^ast or on the same day. Each kind of data has a separate sample

numbering scheme. As a result, station positions may not always agree between

the *hydrograp^hic and biological data. See individual cruise Data Documentation



*i^ao*^° -

160̂ '

ĤÔ " 1̂ 20̂ ° 100̂ °
^Fig. 1. Drift track of *T-^3 from June 1̂ 96̂ 6 to April 197̂ 4. The months of June^, July^, August, ̂-^and September
are indicated in s^mall let^ters for each year.



Table 1. Cruise numbers and dates of *T-3 field program

Number

01

02

03

0̂ 4

05

06

07

08

09

10

11

12

13

*1^A

Cruise

Duration

16

2

1

4

12

27

10

21

31

13

4

5

23

7

M^ar 66

*Jun 66

*Feb 67

*Jun 67

*Sep 67

Apr 68

*Jun 68

*Sep 68

Jan 69

*Jun 69

*Oct 69

Jan 70

Mar 70

*Jun 70

- 9

- 18

- 15

- 11

- 24

- 9

- 20

- 31

- 13

- 3

- 5

- 23

- 7

- 5

Apr

*Oct

*Feb

*Sep

*Sep

*Jun

*Sep

Jan

*Jun

*Oct

Jan

Mar

*Jun

*Oct

66

66

67

67

67

68

68

69

69

69

70

70

70

70

Number

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Cruise

5

1

30

30

1

20

20

31

29

13

7

28

31

8

*Oct

Jan

^Mar

^May

*Oct

Dec

Mar

May

*Sep

Dec

Apr

^May

*Oct

^Mar

Duration

70

71

71

71

71

71

72

72

72

72

73

73

73

74

- 30

- 30

- 30

- 1

- 20

- 20

- 31

- 29

- 13

- 7

- 28

- 19

- 8

- 1

Dec 70

Mar 71

May 71

*Oct 71

Dec 71

^M^ar 72

May 72

*Sep 72

Dec 72

Apr 73

May 73

*Oct 73

Mar 74

*Jun 74



Table 2. Field data collected at *T-3^, March 1966 to June 197̂ 4

Total Number 1966 1967 1968
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 535̂ 4 X XX

Temperature 5354 X XX

Dissolved oxygen 5198 X XX

Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll *a^_ 8022 XX *XXXX *XXXX

Productivity 4978 XXX XXX

Cell Counts 5838 *XXXX

*Zooplankton

Acoustic traces 40 mo

Plankton pump 427 *XXXXX X *XXXX

Nets (mesh size *^ym)

0.5 *m ring (215) 38 XX

1 *m closing ring (110) 355

1 *m closing ring (215) 318 XXX

1 *m2 plummet (571)̂ * 56

2 *m2 umbrella *(223)^f 9112 X

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

*XXXXX

X X X X X X X

X X

X X X

A net that catches while descending
A collapsible net that can be lowered and retrieved through a hole in the ice



Table 2. *(c^ont.)

Total Number 1969 1970 1971
Parameter of Samples *JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity

Temperature

Dissolved oxygen

Nutrients

^Nitrate

Silicate

Phosphate

*Phytoplankton

Chlorophyll a

Productivity

Cell Counts

*Zooplankton

Acoustic traces

Plankton pump

Nets (mesh size ^urn)

0.5 *m ring (215)

1 *m closing ring (110)

1 *m closing ring (215)

1 *m2 plummet (571)^*

2 *m2 umbrella (223) *^f

2 *m2 umbrella (569)

3 *m2 umbrella (300)

535^4

5354

5354

3611

3440

3440

8022

4978

5838

40 mo

427

38

355

318

56

9112

95

104

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

X X X * X X X X X X X X X X X X X X X * X X X X X X X

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*XXXXXX X *XXXXXXX

*xxxx *xxxx *xxxxx
*xxxx *xxxx *xxxx

* X X X X X X X * X X X X X X X X X X X X X X X * X X X X

*xxxxxxxxx *xxxxxxxxx

X

X X

*XXXXXXX

X X * X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

A net that catches while descending
A collapsible net ̂ that can be ̂ lowered and retrieved through a hole in the ice



Table 2 *(cont.)

Parameter
Total Number
of Samples

1972 1973 197̂ 4
*JFMAMJJASONDJFMAMJJASONDJFMAMJJASOND

Hydrography

Salinity 535̂ 4

Temperature 5354

Di^ssolved oxygen 5198

Nutrients

Nitrate 3611

Silicate 3440

Phosphate 3440

*Phytoplankton

Chlorophyll *a^_ 8022

Productivity 4978

Cell Counts 5838

*Zooplankton

Acoustic traces 40 mo

Plan^kton pump 427

Nets (mesh size *^vm)

0. 5 *m ring (215) 38

1 *m closing ring (110) 355

1 *m closing ring (215) 318

1 *m2 plum^met (571)̂ * 56

2 *m2 umbrella (223) *^+ 9112

2 *m2 umbrella (569) 95

3 *m2 umbrella (300) 104

*XXXXXXXXXXXXXXXXXXXXX

*XXXXXXXXXXXXXXXXXXXXX

*XXXXXXXXXXXXXXXXXXXXX

*xxxx
*xxxx
*xxxx

*xxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxx
*xxxxxxxxxxxxxxxx

*xxxx
*xxxxx
*XXXXX

*xxxx
*xxxx

*XXXXXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXX

*XXXXXXXXXXXXXXXXXXXXX *XXXX

X X

*XXXXXXXXXXXXXXXXXXXXX *XXXXXX

^* A net that catches while descending
*^"^f" A collapsible net that can be lowered and retrieved through a hole in the ice



Forms for kind of sa^mpling bottle used.

Hydrography and ̂ Nut^rients

Temperature, salinity^, oxygen, and nutrient determinations were made on

water collected with Van *Dorn *polyvinylchloride or *uncoated *Nansen water

sa^mpling bottles. The Van *Dorn bottles contained surgical tubing which may or

^may not be toxic to organisms (see Price *et *al. 1986). In general, the upper

100 *m was sampled at 5 *m intervals, 125-375 *m at 25 *m intervals, ̂ 400-500 *m at

50 *m intervals, 600-1000 *m at 100 *m intervals, and 1000 *m to the bottom at

250 *m intervals with a 30 *m interval between the last bottle and the bottom.

Periodically^, additional samples were taken at 2 *m intervals around the *pycno-

*cline (usually 40-60 *m)*. In periods whe^n weekly casts were taken, an

alternating pattern of sampling^, 0-100 *m, 0-500 *m, 0-100 *m, *0-deep, allowed

a more frequent survey of short-term variation in the near-surface stratum

without the additional burden of time-consuming deep casts. Because of heat

lamps and cables and the accumulation of freshwater in the *hydrohole, surface

readings would not have been representative, therefore the top bottle of a

*h^ydrocast was usu^ally placed 5 *^m belo^w the water surfac^e.

The highest observed wire angles during these cruises were about 4°. For

a 1000 *m cast, this would yield a true depth of 998 *m at the bottom. Computa-

tions of *thermometric depths *(Wlist 1933) were performed for those observations

deeper than *^?.50 *m where unprotected thermometers were used for which calibra-

tions were still available (262 depths at 45 stations)*. With the exception of

two casts (Cruise 11, station 1, cast 5, 1400-2000 *m and Cruise 13, station 12,

cast 5, 5̂ 00-1300 *m)*, all calculated values were generally within 2-3̂ % of the

nominal depths sampled. These two casts were corrected. All other depths

reported here are *uncorrect^ed^, but should be within 2-5̂ % of the true value.

Temperatures were determined from reversing thermometers on each water

bottle; protected thermometers were usually deployed in pairs. Bottles were

tripped about 5 *min after the top bottle reached its intended depth. Ther-

mometers were read using a ligh^ted ̂ magnifying glass about 15 *min after

retrieval. Readings were corrected from the auxiliary thermometers and the

thermometer constants by an IBM 1130 program at the Department of Oceanography,

University of ̂ Wa^shington.

Over 100 reversing thermometers were used during the course of these

observations. They were calibrated either by the manufacturers or at various

times at the University of Washi^ngton. Calibration data available from the



latest date preceding the use of each ther^mometer on *T-3 were used to correct

the thermometer readings. The calibrations were usually 0.5-3 *yr old when

they were applied to these data.

Salinity samples were drawn into 250 ml clear polyethylene bottles^,^

tightly sealed, and allowed to come to room temperature. Determinations were

made on *T-3 using an Industrial Instruments Model *PS-7A (Industrial Instru-

ments Co., Cedar Grove, *^NJ) or a *Beckman Model *RS-7B *(Beckman Instruments, Inc.,

*Fullerton, *CA) portable induction *salinometer calibrated against a standard

*seawater sample obtained from the *Laboratoire *Hydrographique (Copenhagen,

Denmark). *Substandards of *seawater *(ca. *3^4.9°/00 collected from *ca. 500 *m)

were used after each 10 samples and at the end of a run. Salinity was calcu-

lated using the tables in the *salinometer manual (Industrial Instruments 1964).

Th^ese values are considered to have an accuracy of *^± 0.003 *ppt.

Dissolved oxygen was ̂ana^lyzed by a ̂ modified *Winkler method (Strickland and

Parsons 1965). Brown BOD bottles of 250 ml capacity, an automatic 100 ml *pipet,

an automatic 25 ml burette readable to 0.01 ml, and an electric *stirrer were

used.

Nutrients were determined by the methods in Strickland and Parsons (1968)*.*

The samples were either analyzed immediately after collection or frozen for

later analysis eit^her on the ice, or during April and May 1971, at the Univer-

sity of Washington using a *Beckman *DU *spectrophotometer *(Beckman Instruments,

Inc., *Fullerton, *CA) with 1 cm cells. After December 1972, nitrate *determi--

*nations were run on a *Brink^man PC/1000 *colorimater *(Brinkman Instruments,

*We^stbury, NY) with a fiber optics probe and calibrated against the *spectro-

*photometer. Reagents and standards were prepare^d from water filtered through

an *lon-X-Change column, Grade 1, consisting of a mi^xed bed *non-regenerable

resin (Illinois Water Treatment Co.) that produces triple distilled *^vater.

Comparisons between reagents and standards ̂trade up ̂ with this water and with

distilled water sent from the Naval Arctic Research Laboratory at Barrow showed

these *proceures to be adequate. Standards were run with each set of samples

and for each nitrate column.

Chlorophyll *a^^

Chlorophyll *a^_ was determined according to Strickland and Parsons (1968) *.*

In 1968 through 1970, water was filtered through ̂ 47 mm 0.45 *^ym *Millipore

filters *(Millipore Corporation, Bedford, MA). Suction pressure was less than

250 mm *Hg. In 1971 through 1973, *Gelman *A/E glass fiber filters (approximate



pore size *= 1.0 *^pm) *(Gelman Instru^ment Co.^, Ann Arbor^, MI) were used.

was added to all filters near the end of the filtration. In 1968, sa^mples of

about 4 liters of water were analyzed using a *Beckman *DK *spectrophoto^meter in

Seattle and chlorophyll ̂ £ was calculated using the *SCOR-UNESCO equations

*(Unesco 1966). For 1968 through 1973, samples of about 2 liters of water were

filtered and a Turner Model 111 *fluo^rometer *(G. *K. Turner Associates, Palo

Alto, *CA) was used for analysis. *Fluorometer filters were 5-60 and 2-6̂ 4. The

*fluorometer was calibrated using either a *Beckman *DU *spectrophotometer on *T-3

or a *Beckman *DK scanning *spectrophotometer in Seattle. For samples analyzed

with the *fluor^ymeter, chlorophyll *a^_ was calculated using equations in *Holm-

*Hansen *et *al. (1967). *Phaeopigm^ents were not determined.

Primary Productivity

Primary productivity was measured dur^ing the summers by the radiocarbon

technique of *Steemann-^Nielsen (1952) as detailed by Strickland and Parsons

(1968). Two experimental sche^mes were used:

1. Depth series - paired 130 ml light and dark bottles were filled with

water collected from a number of depths and incubated under constant high

illumination (for the level of *irradiance, see below).

2. Graduated light series - five light and one dark bottle containing

water from one depth were incubated under 0, 10, 25, 50̂ , 75, and 100%

*irradiance provided by glass neutral density filters over the *inc^-^ibation

bottles.

^For both series, dark bottles were *pre-wrapped with black tape and then

covered with aluminum foil to insure complete darkness. Depths and frequencies

of sampling varied from year to year.

The plastic incubator bo^x was fronted with clear plexiglass ̂ and had a

wheel that rotated in the vertical plane. The wheel *accomodated 12 ground-

glass stoppered 130 ml bottles. At various times, because of stripped gears,

the wheel did not rotate or was manually turned periodically during incubation.

Light, provided by a bank ̂ of 12 *GE Cool-White fluorescent lamps (General

Electric Corporation, Stamford, *CT)*, and amount of radioactivity added varied

from year to year. Highest *irradianc^e *(^= 100%) in the incubator was between

1100 and 1400 *ft-c measured with a *GE Model No. 214 photo^meter (General Electric

Corporation, Stamford, *CT)*. A pumped water flow-through system maintained

ambient incubator temperature near *0°C. Samples were incubated for 6 or 12 *hr.

At the end of the incubation, the samples were filtered (suction pressure
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less than 250 mm *Hg) ont^o 25 mm^, 0.̂ 45 *y^m *Mlllipore filters^, washed with filtered

*seawater, air-dried, and stored over *desiccant until analyzed. Filt^ers were

fumed over concentrated *HC1 and counted three times for 1000 counts, using a gas

flow proportional counter (Nuclear Chicago Corporation, *Des *Plaines, *IL)*.*

Counting was done either in Seattle using a Nuclear Chicago Model *D-47 co^unter

with *micro^mil window, *C-110 automatic sample changer, *161-A sealer, and *C111B

printing timer, or on *T-3 using a Nuclear Chicago manual, end-window Model

8770 sea^ler, Model 3053 sample changer, Model 108 *G-^M detector, and Model 8̂ 420

dual timer.

Carbon uptake was calculated from

*P *^= *(L-D)(W)(1.05)/(Z)(T)

where *P is in *mg *C *m^~3 *h^"^1; *L-D is the difference between the light and dark

bottle in counts per minute c^orrected for machine bac^kground and coincidence;

*W is the total carbonate in *mg *C *m^~3 calculated from *W *= *(810)(S°/00) as

suggested by Dr. *G. *C. Anderson, Department of Oceanography, University of

Washington; 1.05 is the isotope discri^mination factor (Strickland 1960); *Z is

the total activity in counts per minute added to the sample and corrected for

the counter efficiency of about 22.8%; *T is the incubation time (6 or 12 *^hr)*.

All *̂ l̂ l̂ 4C ampoules used on *T-3 were prepared in the Department of Oceanog-

raphy, ̂ University of Washington, from aqueous sodium carbonate obtained from

Nuclear Chicago Corporation. All glassware was rinsed with distilled water and

*autoclaved. The amount of solution to be made was determined by dividing the

activity of the stock aqueous sodium carbonate by the desired activi^ty per ml

of final solution. Glass distilled water was filtered through 47 mm, 0.45 *ym

*Millipore filters. The *pH was adjusted to 9.5-9.7 with *NaOH. The solution was

well mixed, and after adding the *'.^lom^riercial sodium carbonate, mixed again.

Glass ampoules holding 2 or 5 ml of solution were filled by an automatic volume

dispenser. The ampoules were sealed using propane torches. The sealed ampoules

wer^e pl^aced in large beakers, covered with water to which *methylene blue dye

was added, and *autoclaved for *ca. 1 *hr at *120°C. After washing away the dye,

the ampoules were inspected for any sign of color inside them. Ampoules that

were even slightly discolored were discarded. The filled ampoules were color-

coded with spray paint and stored.

Several ampoules from the beginning, middle, and end of the filling process

were kept separate to be used for standardization. Standardization was done

using methods then em^ployed by the Department of Oceanography, University of

Washington, where ampoules were either sent to Dr. *C. *R. Goldman, University of
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Califo^rnia, Davis, and analyzed using gas phase (Gold^man 1963; *Steemann-

*Nielsen 197̂ 4) or, in th^e Depart^men^t of Oceanography, University of Washington,

were compared to samples obtained from the ̂ National Bureau of Standards. From

1970-1973, ampoules were standardized by liquid scintillation ̂ techniques and

external standards at the Department of Oceanography.

*Phytoplankton Cell Counts

Samples for *phytoplankton identifi^cation and cell counts were usually

taken from *Nansen bottles during *hydrocasts and stored in 250 ml glass jars.

They were preserved with 4% formalin, buffered (sodium *borate) or unbuffered,

for a final strength of appro^ximately 1%. Sa^mples were shipped to Seattle for

later analysis. Some samples were collected from a water pumping system during

summer 1970 (see below)*.

*Phytoplankton species were enumerated for some of the samples collected in

the summers of 1968, 1969, and 1971 with the inverted microscope method *(Hasle

*1978a, *b)*. Samples were individually counted or samples ̂ from two^, three, or

four days were combined for each depth. The samples combined to ̂ make a

composite were separated in ti^me by one week or less. A^fter thorough ̂ mi^xing,

the samples were poured into 5 and 50 ml *Zeiss counting chambers (Carl *Zeiss,

*Oberkochen *Wlirt, *FRG) and allowed to settle at least 20 *hr before counting. A

*Zeiss inverted microscope was used for all enumerations. The 5 ml cha^mber was

counted at 390 X using a 25 X objective, 12.5 X oculars, and a magnification

factor of the optics carrier of 1.25. The 50 ml chamber was counted at 156 X

with a 10 X objective, 12.5 X oculars, and the 1.25 X magnification factor.

Cell counts were converted to cells per liter, cell volumes *(Larrance 1964),

and cell carbon *(Mullin *et *al. 1966). These data are contained in an unpub-

lished manuscript *(Walline 1973) available from the School of Oceanography,

University of Washington.

*Zooplankton

*Zooplankton sampling was maintained from March 1966 through April 1974.

Gear types, sampling periods, and depth intervals sampled varied between and

within years. Regardless of the gear used, all samples were concentrated and

preserved in 4^% *V/V formalin (final concentration) buffered with either

sodium acetate or sodium *borate.

Initially, samples were taken with an open 0.5 *m diameter ring net with

215 ̂vim mesh gauze From June 1966 through July 1967, a 7.6 cm centrifugal
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pu^mp -system with a 10 cm diameter hose intake was lowered. A 25 kg weight at

the end of the wire held down the hose intake. Since wire angles were low,

the depth of sampling was estimated from the length of the wire. Maximum depth

of sampling was about 185 *m. Samples of 5 to 18 *m^3 of water were filtered at

a rate of 0.2 to 0.6 *m^^ per *min through a net of 215 ̂urn mesh si^ze. Beginning

in early July 1967, a closing 1 *m diameter ring net of either 110 or 215 *ym

mesh was used to sample to 1000 *m. This sa^mpling overlapped with pumping

stations to assure comparability.

Sampling with a 2 *m2 closing umbrella net began in September 1967 (Scott

1969; *Macaulay and Daly 1987). Mesh size was 223 and 569 u^r^n. This net, with

a filtration ratio of 1.25:1, was the principal sampling device throughout the

remaining field progra^m though the netting itself was replaced with a high

filtr^ation type mesh (̂ 4:1 filtration ratio) in March 1972. All subsequent

sa^m^ples were collected with the ̂ 4:1 filtration ratio net.

An overlapping sampling scheme was used starting in October 1969. Sampling

depths were at 10 *m intervals from 300 to 10 *m, 100 *m intervals from 1000 to

10 *m, and 500 *m intervals from the bottom to 10 *m. The 10 *m *^v.pper limit was

chosen to protect the net during retrieval through the *hydrohole. Samples were

collected fro^m as deep as 2500 *m.

Two other kinds of nets were sometimes employed: a 3 *m2 closing umbrella

net with 300 *ym mesh in summer 1968 and aim ^ 2 plummet net with 571 *ym mesh

initially in May 1971 and periodically thereafter. The plummet net is a down-

ward fishing net with an opening-closing mechanism activated with a messenger

*(Macaulay 1978; *Macaulay and Daly in prep.).

Sorting, identifying, and counting of some samples were done in Seattle

(Table 3). Other samples have been analyzed for some groups of organisms,

primarily *copepods. These data are available in the School of Oceanography, but

obtaining them will require an investigator to visit the University of

Washington.

Echo-sounder

Echo-sounding was conducted from April 1970 to April 1974. A modified

Ross *200A (100 kHz) echo-sounder and 10° transducer with an impedance matching

bo^x s^canned depth ranges of 0-50, 50-100, 100-150, and 150-200 f̂ r̂ o. The 0-50 *fm

depth range was emphasized because of interest in the scattering layer often

found about 25 *fm. The system included the standard Ross *200A transceiver unit,

recorder unit, and a Sony *TC-5600 stereo tape recorder. During regular
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Table 3. List of *T-3 *zooplankton sa^mples analyzed and used in theses^, reports,
and publications

Hughes (1968) 399 sa^mples collected with a plankton pump
Cruises: 02 22 *Jun - 15 *Jul 1966

27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967

Scott (1969) 523 ̂ camples collected with a pump, 1 *m closing ring net and
2 *m2 umbrella net

Cruises: 02 22 *Jun - 15 *Jul 1966
27 *Jul - 25 *Aug
30 *Aug - 17 *Oct

03 5 *Feb - 1^4 *Feb 1967
04 10 *Jul - 6 *Sep 1967
05 13 *Sep - 23 *Sep 1967

*Damkaer (1976) 52 samples collecte^d with aim closing ring net
Cruises: 04 12 *Jul - 8 *Sep 1967

06 5 May 1968
07 10 *Jun - 18 *Aug 1968

Heron and *Damkaer (1976) 2 samples collected with aim closing ring net
Cruises: 07 10 *Jun 1968

12 *Jun 1968

*Pautzke (1979) 16 samples collected with a 2 *m^2 umbrella net
Cruises: 14 7 *Jun - 5 *Oct 1970

18 30 May - 1 *Oct 1971
22 31 May - 29 *Sep 1972
26 28 May - 19 *Oct 1973

Heron, English^, and *Damkaer (1984) 54 samples collected with aim closing
ring net and 3 in2 umbrella net

Cruises: 06 5 May 1968
07 10 *Jun - 20 *Sep 1968
08 21 *Sep 1968



1̂ 4

operation^, ech^o-sounding was conducted continuously^, nor^mally on the 0-50 *fm

scale. Daily recordings of 15-̂ 45 *m^dn were made using all depth ranges. Some

of these data are available on 1/̂ 4 inch magnetic tape^, but retrieval will be

difficult.

Data Management

The data were available from computer printouts or raw data sheets. The

original punched data cards could not be located so the data were re-entered

directly to disk files on the University of Washington Cyber 180-855 computer

using a Tandy Model *DT-1 data terminal. After editing the files to correct

data entry errors or to fill in gaps in the data^, the files were transferred

to a *9-track, EBCDIC-coded ̂ magnetic tape for *NODC. The resulting tape

contains three files of *hydrographic data, one file of chlorophyll data, and

one file of primary productivity data.
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CRUISE *T3-001

DATE
HOUR
*LAT
*LO^N

DEPTH
*M
25
50
75
100
150
200
250
300
350
400
450
500
600
700
800
900
1100
1300
1500
1700
1900
2080
2135
2145
2155
2160
2165
2170
2175
2180

*(T.S
03 APR 66
04̂ .5 GMT
75-23. Î N
156-07. *5W

TEMP
*C

-1.66
-1.37
-1.12
-1.20
-1.46
-1.44
-.97
.01
.12
.40
.54
.54

-.41
-.43
-.39
-.30
-.17
-.01
.14
.26
.45
-.42
-.44
-.39
-.45
-.44
-.46
-.45
-.43
-.40

STATION 001 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1022.
DRY BULB ̂ -22.
WET BULB
*REL HUMID

SALINITY
0/00
30.109
30.726
31.647
32.129
32.739
33.221
34.085
34.545
34.731
34̂ .830
34.849
34.856
34.882
34.903
34.890
34.890
34.893
34.920
34.930
34.934
34.934
34.957
34.964
34.965
34.963
34.962
34.963
34.964
34.964
34.963

*SIGMAT

24.23
24.73
25.46
25.86
26.36
26.75
27.43
27.76
27.90
27̂ .97
27.97
27.98
28.05
28.07
28.06
28.05
28.05
28.06
28.06
28.06
28.05
28.11
28.12
28.12
28.12
28.12
28.12
28.12
28.12
28.12

4 WEATHER 42 WIND *SPD
0 VISIBILITY 5 WIND *DIR

CLOUD TYPE 1 *MARSDEN
CLOUD *AMT 2 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.36
9.25
8.10

6.60
6.42
6.03
6.14
6.40
6.59
6.71
6.64
6.70
6.78
6.82
6.92
6.92
6.93
6.97
6.95
6.91
6.57
6.57
6.53
6.50
6.62
6.37
6.63
6.61
6.14

*12K
05

*2193M



CRUISE *T3^-001

D^ATE
HOU^R
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90

*(T.S
08 APR 66
18.8 GMT
75-17. *2N
156-10̂ . *OW

TEMP
*C

-1.62
-1.67
-1.68
-1.69
-1.62
-1.64
-1.60
-1.23
-1.15
-1.20
-1.62
-1.14
-1.14
-1.16

-1.22
-1.19
-1.20

STATION 002 OBSERVED VALUES
*. ENGLISĤ ; UNIVERSITY OF WASHINGTON)

*BAROM 1049.
DRY BULB -32.
WET BULB
*REL HUMID

SALINITY
0/00
30.115
30.186
30.091
30.095
30.095
30.126
30.107
30.850
31.196
31.554
31.757
31.841
31.924
31.946
32.009
32.061
32.109
32.156

*SIGMAT

24.24
24.29
24.22
24.22
24.22
24.25
24.23
24.82
25.10
25.39
25.57
25.62
25.69
25.71

25.80
25.84
25.88

1 WEATHER 02 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE 2 *MARSDEN
CLOUD *AMT 1 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.25
9.13
9.09
9.08
9.08
9.13
9.13
9.08
8.82
8.19
7.74
7.73
7.31
7.24
7.10
6.97
6.89
6.81

*05K
31

*2193M



CRUISE *T3-008
*(T.S

DATE 09 *OCT 68
HOUR 18.5 GMT
*LAT 85-18. *4N
*LON 143̂ -24. *9W

DEPTH TEMP
*M *C
5
10 -1.63
20 -1.54
30 -1.61
40 -1.67
50 -1.66
60 -1.65
70 -1.33
80 -1.34
90 -1.39
100 -1.48
125 -1.48
150 -1.47
1̂75 -1.30
200 -1.01
250
300 .08
350 .31
400 .38
500 .41
1000 -.08
1500 -.35
2000 -.41

STATION 001 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1011.2 WEATHER 70 WIND *SPD
DRY BULB -08.0 VISIBILITY 6 WIND *DIR
WET BULB -11.0 CLOUD TYPE 6 *MARSDEN
*REL HUMID 19 CLOUD *AMT 8 SOUNDING

SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
0/00 *ML/L *MICROGRAM-ATOMS/L
30.360
30.350 24.43
30.370 24.44
30.420 24.48
31.040 24.99
31.070 25.01
31.220 25.13
31.790 25.59
32.140 25.87
32.370 26.06
32.550 26.20
32.810 26.41
33.170 26.71
33.710 27.14
34.170 27.50
34.500
34.670 27.86
34.760 27.92
34.800 27.94
34.830 27.97
34.880 28.03
34.900 28.06
34.910 28.07

*05K
13

*2070M



CRUISE *T3-008

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
20
30
40
50
60
70
80
90
100
125
150
175
200
250
300
350
400
500
1000
1500
1900

*(T.S
19 *NOV 68
21.5 GMT
85-22. *6̂ N

STATION 002 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1032.1 WEATHER 00 WIND *SPD
DRY BULB -27.0 VISIBILITY 7 WIND *DIR
ŴET BULB -36.0 CLOUD TYPE^, *̂ MARSDEN

137-09. *OW *REL HUMID CLOUD *AMT 0 SOUNDI^NG

TEMP
*C

-1.66
-1.71
-1.67
-1.68
-1.70
-1.67
-1.65
^-1.48
-1.38
-1.43
-1.47
-1.53
-1.54
-1.37
-1.10

.26

.34

.43
-.06
-.35
-.38

SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
0/00 *ML/L *MICROGRAM-ATOMS/L
30.660 24.68
30.650 24.67
30.650 24.67
30.660 24.68
31.070 25.01
31.210 25.12
31.270 25.17
31.600 25.44
32.150 25.88
32.330 26.03
32.470 26.14
32.800 26.41
33.090 26.64
33.590 27.04
34.100 27.45
34.480
34.710
34.800 27.95
34.830 27.97
34.830 27.97
34.870 28.02
34.900 28.06
34.900 28.06

*08K
31

*1917M



CRUISE *T3^-009
*(T.S.

DATE 23 APR 69
HOUR 20.0 GMT
*LAT 84-48.ON
*LO^N *126^-28.4W

STATION 001 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BARO^M 1031.7 WEATHER 03
DRY BULB -32.0 VISIBILITY 7
WET BULB -32.0 CLOUD TYPE 3
*REL HUMID 99 CLOUD *AMT 3

WIND *SPD *10K
WIND *DIR 21
*MARSDEN
SOUNDING *2144M

DEPTH
*M
250
275
300
325
350
375
400
450
500
500
600
700
800
1000
1200
1500
2000
2100

TEMP
*C
-.39
-.20
-.01
.20
.27
.34
.39
.40
.41
.40
.31
.19
.09

-.07
-.18
-.35
-.39
-.39

SALINITY
0/00
34.512
34̂ .618
34.641
34.701
34.758
34.789
34.866
34.822
34.826
34.853
34.855
34.852
34.881
34.882
34.908
34.920
34.951
34.953

*SIGMAT

27.75
27.83
27.84
27.87
27.92
27.94
28.00
27.96
27.96
27.99
27.99
28.00
28.03
28.04
28.06
28.08
28.11
28.11

OXYGEN
*ML/L
6.68
6.46
6.68
6.70
6.58
6.72
6.68
6.73
6.82
6.65
6.65
6.72
6.72
6.26
6.77
6.63
6.26

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-009

D^ATE
HOUR
*L^AT
*LO^N

DEPTH
*M
55
60
65
70
75
80
85
90
90
95
100
125
150
175
200
225
250

*{T.S
01 MAY 69
22.9 GMT
84-58. ON
124-59. *6W

TEMP
*C

-1.59
-1.43
-1.33
-1.32
-1.33
-1̂ .35
-1.40
-1.39
-1.40
-1.44
-1.50

-1.51
-1.26
-1.04
-.66
-.42

STATION 002 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1022.
DRY BULB -21.
WET BULB -21.
*REL HUMID 99

SALINITY
0/00
31.274
31.564
31.848
31.999
32.008
32̂ .211
32.342
32.372
32.429
32.509

32.915
33.282
33.818
34.247
34.425
34.551

*SIGMAT

25.17
25.41
25.63
25.75
25.76
25.93
26.03
26.06
26.10
26.17

26.80
27.22
27.56
27.69
27.78

7 WEATHER 00 WIND *SPD *OOK
0 VISIBILITY 7 WIND *DIR
0 CLOUD TYPE *MARSDEN

CLOUD *AMT 0 SOUNDING *1745M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
8.77
7.99
7.55
7.30
7.13
7.03
6.89
6.87
6.80
6.76
6.75
6.59
6.13
5.99
6.61
6.80
6.80



CRUISE *T3-009

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80

*(T.S
08 MAY 69
13.5 GMT
84-58. ON
126-02. *2W

TEMP
*C

-1.67
-1.70
-1.71
-1.72
-1.71
-1.71
-1.73
-1.69
-1.66
-1.62
-1.46
-1.40
-1.32
-1.32
-1.34
-1.35

STATION 003 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1018.
DRY BULB -13.
WET BULB -13.
*REL HUMID 99

SALINITY
0/00
30.920
30.995
30.995
31.002
31.006
31.015
31.026
31.035
31.087
31.223
31.485
31.742
31.948
32.075
32.231
32.324

*SIGMAT

24.89
24.95
24.95
24.96
24.96
24.97
24.98
24.98
25.02
25.13
25.34
25.55
25.71
25.82
25.94
26.02

1 WEATHER 44 WIND *SPD
0 VISIBILITY 3 WIND *DIR
0 CLOUD TYPE 6 *MARSDEN

CLOUD *AMT 6 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.51
9.57
9.55
9.51
9.48
9.56
9.55
9.44
9.25
8.93
8.33
7.83
7.45
7.35
7.12
7.07

*03K
29

*1850M



CRUISE

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120
125
140
130
150
175
200
225
250
275
300
325
350
375
400
45̂ 0
475
500
525
550
600
700

*T3-011
*(T.S

20 *OCT 69
18.3 GMT
85-58. IN
120-10. *OW

TEMP
*C

-1.66
-1.66
-1.65
-1.66
-1.67
-1.65
-1.65
-1.67
-1.59
-1̂ .53
-1.48
-1.42
-1.39
-1.39
-1.38
-1.43
-1.44
-1.44
-1.47
-1.50
-1.54
-1.55
-1.58
-1.57
-1.57
-1.48
-1.56
-1.45
-1.26
-̂ .95
-.60
-.31
-.07
.11
.25
.33
.33
.40
.44
.47
^.44
.42
.39
.29
.17

STATION 001 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1020.
DRY BULB -19.
WET BULB
*REL HUMID

SALINITY
0/00
30.562
30.564
30.566
30.566
30.556
30.558
30.557
30.572
31.181
31.498
31.679
31.922
32.162
32.238
32.390
32.461
32.513
32.578
32.697
32.768
32.825
32.876
32.945
33.030
33.066

33.500
34.050
34.324
34.452
34.556
34.644
34.707
34.776
34.808
34.832
34.803
34.818
34.829
34.825
34.836
34.839
34.845
34.854

*SIGMAT

24.60
24.60
24.60
24.60
24.59
24.60
24.59
24.61
25.10
25.35
25.50
25.69
25.89
25.95
26.07
26.13
26.17
26.23
26.32
26.38
26.43
26.47
26.53
26.60
26.62

26.97
27.41
27.62
27.71
27.78
27.84
27.88
27.93
27.95
27.97
27.95
27.96
27.96
27.96
27.97
27.97
27.99
28.00

0 WEATHER 00 WIND *SPD
0 VISIBILITY 8 WIND *DIR

CLOUD TYPE 0 *MARSDEN
CLOUD *AMT 8 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.46
9.49
9.43
9.36
9.32

9.38
9.36
9.10
8.50
8.15
7̂ .77
6.84
7.11
6.90
6.92
6.81
6.75
6.64
6.66
6.59
6.60
6.70
6.66
6.33
6.04
6.24
5.82
6.21
6.59
6.64
6.58
6.54
6.51
6.47
6.45
6.97
6.95
6.89
6.96
6.98
7.14
7.19

*09K
15

*2380M



CRUISE *T3-011

DATE
HOUR
*LAT
*LON

DEPTH
*M
800
900
1000
1100
1200
1254
1295
1402
1502
1683
1869

*(T.S
20 *OCT 69
18.3 GMT
85-58. IN
120-10. *OW

TEMP
*C
.10
.01

-.07
-.15
-.20
-.25
-.27
-.31
-.33
-.35
-.35

STATION 001 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1020.
DRY BULB
WET BULB

-19.
*^t

0
0

*REL HU^MID

SALINITY
0/00
34.869
34.866
34.887
34.892
34.905
34.902
34.913
34.920
34.930
34.938
34.944

*SIGMAT

WEATHER
VISIBILITY
CLOUD
CLOUD

OXYGEN
*ML/L

28
28
28
28
28
28
28
28
28
28
28

.02

.02

.04

.05

.06

.06

.07

.08

.09

.09

.10

7
7
6
7
7
6
6
6

.01

.06

.95

.01

.07

.87

.87

.88

TYPE
*AMT

*P04

00
8
0
8

WIND
WIND

*SPD
*DIR

*09K
15

*MARSDEN
SOUNDING *2380M

*SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-011

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
^45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120
125
130
140
150
160
170
180
190
200
225
250
275
300
325
350
375
400
425
450
475
500

*(T.S
31 DEC 69
13.8 GM̂ T
85̂ -30. *4N
110̂ -27. *OW

TEMP
*C

-1.69
-1.67
-1.65
-1.67
-1.68
-1.68
^-1.67
^-1.69
-1.66
-1.51
-1.44
-1.38
-1.36
-1.34
-1̂ .40
-1.42
-1.45
^-1.49
-1.53
-1.53
-1.55
-1.57
-1.59
-1.57
-1.54
-1.55
-1.50
-1.42
-1.33
-1.28
-1.18
-1.08
-.90
^-.65
-.32
-.05
.08
.23
.28
.35
.39
.44
.46
.46

STATION 002 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1009.
DRY BULB -50.
WET BULB
*REL HÛ MID

SALINITY
0/00
30.811
30.797
30.816
30.812
30.801
30.802
30.797
30.800
30.800
31.512
31.819
32̂ .076
32.199
32.299
32.416
32.505
32.588
32.659
32.740
32.792
32.849
32.929
32.991
33.053
33.102
33.205
33.364
33.558
33.813
34.018
34.164
34.269
34.350
34.449
34.552
34.611
34.721
34.774
34.793
34.822
34.843
34.850
34.857
34̂ .859
34.870

*SIGMAT

24.80
24.79
24.80
24.80
24.79
24.79
24.79
24.79
24̂ .79
25.36
25.61
25.82
25.92
26.00
26.09
26.17
26.23
26.29
26.36
26.40
26.45
26.51
26.56
26.61
26.65
26.74
26.86
27.02
27.22
27.39
27.50
27.58
27.64
27.71
27.78
27.82
27.90
27.93
27.94
27.96
27.98
27.98
27.99
27.99

6 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE *̂ MARSDEN
CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.43
9.39
9.36
9.33
9.36
9.39
9.30
9.35
9.36
8.45
7.87
7.38
7.23
7.06
6.97
6.84
6.79
6.70
6.65
6.59
6.57
6.54
6.50
6.45
6.36
6.28
6.13
6.08
6.16
6.34
6.57
6.75
6.79
6.85
6.75
6.69
6.60
6.68
6.68
6.69
6.69
6.80
6.74
6.80
6.79

*08K
10

*1215M



CRUISE

DATE
HOUR
*L^AT
*LON

DEPTH
*M
550
600
700
800
900
1000
1200

*T3-011
*(T.S.

31 DEC 69
13.8 GMT
85-30. *4N
110-27. *OW

STATION 002 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 1009.
DRY BULB -50.
WET BULB
*REL HUMID

TEMP SALINITY *SIGMAT
*C
.36
.29
.17
.08

-.̂ 01
-.06
-.22

0/00
34.872 28.00
34.865 28.00
34.875 28.02
34.886 28.03
34.894 28.04
34.902 28.05
34.920 28.07

6 WEATHER 00
0 VISIBILITY 7

CLOUD TYPE
CLOUD *AMT 0

WIND *SPD
WIND *DIR
*MARSDEN
SOUNDING

*08K
10

*1215M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
6.87
6.83
6.72
6.80
6.87
6.71
6.70



CRUISE *T3^-012

DATE
HOUR
*LAT
*LON

DEPTH
*M
10
^40
45
50
60
65
70
75
90
105
110
115
120
125
225
275
300
325
425
450
475
500

*(T.S
17 JAN 70
07.6 GMT
84-58. *9N
109-10. *OW

TEMP
*C

-1.67
-1.68
-1.64
-1.54
-1.41
-1.44
-1.46
-1.40
-1.52
-1.57
-1.60
-1.56
-1.55
-1.54
-.57
-.07
.10
.24
.40
.51
.46
.42

STATION 001 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1012.
DRY BULB -52.
WET BULB
*REL HUMID

SALINITY
0/00
30.899
30.888
30.893
31.471
31.956
32.093
32.265
32.388
32.615
32.826
32.920
32.959
33.023
33.095
34.491
34.659
34.738
34.798
34.848
34.865
34.864
34.871

*SIGMAT

24.87
24.86
24.87
25.33
25.72
25.83
25.97
26.07
26.26
26.43
26.51
26.54
26.59
26.65
27.74
27.86
27.91
27.95
27.98
27.99
27.99
28.00

9 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*^ML/L *MICROGRAM-ATOMS/L
9.38
9.38
9.38
8.71
7.68
7.41
7.02
6.93
6.67
6.63
6.57
6.55
6.53
6.49
6.80
6.76
6.73

6.75
6.81
6.85
6.85

UK
30

*1366M



CRUISE *T3-012

DATE
HOUR
*LAT
*LO^N

DEPTH
*M
10
40
45
50
60
65
70
75
90
105
120
125
150
180
225
275
300
325
425
450
475
500

*(T^.S
25 JAN 70
20.6 GMT
85-02. *3N
109-04̂ . *OW

TEMP
*C

-1.69
-1.69
-1.54
-1.54
-1.42
-1.37
-1.35
-1.38
-1.47
-1.57
-1.63
-1.58
-1.42
-1.20
-.53
-.03
.16
.29
.41
.46
.47
.41

STATION 002 OBSERVED VALUES
*. ENGLISH; UNIVÊ RSITY OF WASHINGTON)

*BAROM 1019.
DRY BULB -53.
WET BULB
*REL HUMID

SALINITY
0/00
30.883
30.884
31.466
31.609
31.963
32.141
32.299
32.399
32.626
32.806
32.965
33.040

34.120
34.424
34.632
34.719
34.780
34.840
34.849
34.860
34.866

*SIGMAT

24.86
24.86
25.33
25.44
25.73
25.87
26.00
26.08
26.27
26.41
26.54
26.60

27.47
27.69
27.83
27.89
27.93
27.97
27.98
27.99
28.00

9 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.32
9.30
8.59
8.28
7.48
7.22
7.01
6.90
6.73
6.62
6.52
6.43
6.05
6.63
6.69
6.68
6.67
6.58
6.67
6.78
6.79
6.79

*03K
28

*1215M



CRUISE *T3-012

DATE
HOUR
*LAT
*LO^N

DEPTH
*M
10
40
45
50
60
65
70
75
90
105
120
125
150
180
225
275
300
325
425
450
475
500

*(T.S
31 JAN 70
07.1 GMT
84-39. *3N
112-23. *OW

TEMP
*C

-1.70
-1.69
-1.67
-1.68
-1.36
-1.34
-1.36
-1.35
-1.46
-1.54
-1.67
-1.57
-1.43
^-1.13
-.55
-.07
.12
.24
.40
.43
.46
.40

STATION 003 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1032.
DRY BULB -38.
WET BULB
*REL HUMID

SALINITY
0/00
31.110
31.113
31.094
31.012
31.866
32.076
32.210
32.289
32.622
32.816
32.982
33.075
33.426
34.134
34.479
34.673
34.746
34.751
34.861
34.868
34.856
34.872

*SIGMAT

25.04
25.05
25.03
24.96
25.65
25.82
25.93
25.99
26.26
26.42
26.56
26.63
26.91
27.48
27.73
27.87
27.92
27.91
27.99
28.00
27.98
28.00

7 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*^ML/L *MICROGRAM-ATOMS/L
9.29
9.26
9.28
9.25
7.61
7.72
7.08
6.99
6.72
6.58
6.41
6.37
6.02
6.26
6.64
6.59
6.49
6.43
6.59
6.68
6.72
6.68

*14K
34

*1568M



CRUISE

DATE
HOUR
*LAT
*LO^N

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120
125
130
140
150
160
170
180
190
200
210
220
230
240
250
275
300
325
350
375
400
450

*T3-012
*(T.S

07 *OCT 70
10.1 GMT
84-27. *6̂ N
112-57. *OW

TEMP
*C

^-1.58
-1.65
-1.69
-1.69
-1.70
-1.69
-1.69
-1.68
-1.70
^-1.69
-1.52
-1.44
-1.40

-1.47
-1.48
-1.45
-1.46
-1.49
-1.53
-1.55
-1.56
-1.55
-1.56
-1.56
-1.56
-1.53
-1.44
-1.37
-1.31
-1.25

-.97
-.79
-.76
-.56
-.43
-.34
-.09
-.08
.19
.25
.34
.37
.44

STATION 004 OBSERVED VALUES
*. Ê NGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1021.
DR̂ Y BULB -43.
WET BULB
*REL HUMID

SALINITY
0/00
30.237
31.029
31.048
31.073
31.094
31.101
31.113
31.138
31.160
31.188
31.692
31.870
32.136
32.252
32.370
32.468
32.557
32.627
32.695
32.747
32.807
32̂ .889
32.934
32.996
33.048
33.102
33.271
33.490
33.722
33.973
34.140
34.242
34.334
34.388
34.438
34.487
34.532
34.573
34.672
34.733
34.809
34.818
34.846
34.862
34.879

*SIGMAT

24.33
24.98
24.99
25.01
25.03
25.04
25.05
25.07
25.08
25.11
25.51
25.65
25.87

26.06
26.14
26.21
26.27
26.32
26.37
26.41
26.48
26.52
26.57
26.61
26.65
26.79
26.96
27.15
27.35
27.49

27.63
27.67
27.71
27.74
^2^1.^1^1
27.80
27.87
27.92
27.96
27.97
27.98
27.99
28.00

0 WEATHER 00 WIND *SPD *04K
0 VISIBILITY 7 WIND *DIR 33

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING *1364M

OXYGEN *P04 *SI04 NO 3
*ML/L *MICROGRAM-ATOMS/L
9.07
9.14

9.16
9.22
9.25
9.20
9.20
9.28
9.21
8.11
7.65
7.12

6.86
6.77
6.69
6.64
6.58
6.56
6.54
6.55
6.49

6.19
5.99
5.98
5.84
6.02
6.19
6.41
6.67
6.68
6.73
6.73
6.65
6.62
6.58
6.56
6.69
6.48
6.56
6.56
6.56
6.73



CRUISE *T3-012 STATION 004 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 07 *OCT 70 *BAROM 1021.0 WEATHER 00 WIND *SPD *04K
HOUR 10.1 GMT DR̂ Y BULB -43.0 VISIBILITY 7 WIND *DIR 33
*LAT 84-27. *6N WET BULB *. CLOUD TYPE *MARSDEN
*LON 112-57. *OW *REL HUMID CLOUD *AMT 0 SOUNDING *1364M

DEPTH TEMP SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
*M
475
500
550
600
700
800
900
1000
1200

*c
.42
.40
.33
.28
.17
.07
.02

-.04
-.24

0/00
34.878
34.882
34.884
34.890
34.890
34.890
34.890
34.914
34.924

28.00
28.01
28.01
28.02
28.03
28.03
28.04
28.06
28.08

*ML/L *MICROGRAM-ATOMS/L
6.68
6.60
6.73
6.68
6.68
6.73
6.84
6.83
6.77



CRUISE *T3-012

DATE
HOUR
*LAT
*LON

DEPTH
*M
10
40
45
50
60
65
70
75
90
105
120
125
150
180
225
275
300
325
425
450
475
500

*(T.S.
14 *FEB 70
09.5 GMT
84-27. *3N
112-37. *OW

STATION 005 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 1032.
DRY B̂ ULB -24.
WET BULB -25.
*REL HUMID 17

TEMP SALINITY
*C

-1.64
-1.68
-1.67
-1.68
-1.48
-1.51
-1.52
-1.54
-1.47
-1.54
-1.56
-1.53
-1.45
-1.25
-.55
-.10
.10
.21
.38
.43
.43
.41

0/00
31.049
31.192
31.228
31.272
31.904
32.044
32.199
32.346
32.640
32.822
33.011
33.072
33.501
34.099
34.462
34.660
34.730
34.790
34.859
34.876
34.886
34.883

*SIGMAT

24.99
25.11
25.14
25.17
25.68
25.80
25.92
26.04
26.28
26.43
26.58
26.63
26.97
27.45
27.72
27.86
27.90
27.95
27.99
28.00
28.01
28.01

9 WEATHER WIND *SPD
0 VISIBILITY 7 WIND *DIR
0 CLOUD TYPE 3 *MARSDEN

CLOUD *AMT 8 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.30
9.33

9.28
7.72
7.62
7.37
7.06
6.69
6.62
6.45
6.40
6.11
6.45
6.73
6.66
6.64
6.55
6.67
6.74
6.78
6.76

*08K
33

*1440M



CRUISE *T3-012

D̂ ATE
HOUR
*L^AT
*LO^N

DEPTH
*M
10
20
30
40
45
50
55
60
65
70
75
80
90
100
110
120
130
140
160
180
200
250
300
350
400
450
500

*(T.S
22 *FEB 70
10.8 GMT
84-22. *5N
112-55. *OW

TEMP
*C

-1.11
-1.40
-1.66
-1.68
-1.70
-1.62
-1.53
-1.53
-1.47
-1.48
-1.50
-1.47
-1.52
-1.53
-1.57
-1.61
-1.58
-1.53
-1.38
-1.21
-1.04
-.33

.23

.39

.42

.40

STATION 006 OBSERVED VALUES
*. E^NGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1012.
DRY BULB -40.
WET BULB
*REL HUMID

SALINITY
0/00
30.980
30.974
30.992
31.074
31.099
31.462
31.740
31.905
32.090
32.241
32.378

32.612
32.750
32.863
32.971
33.138
33.239
33.677
34.052
34.283
34.541
34.692
34.775
34.833
34.849
34.854

*SIGMAT

24.93
24.93
24.95
25.01
25.03
25.33
25.55
25.68
25.83
25.95
26.07

26.26
26.37
26.46
26.55
26.68
26.76
27.11
27.41
27.59
27. 77

27.93
27.97
27.98
27.99

2 WEATHER WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE 2 *MARSDEN
CLOUD *AMT 8 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.15
9.10
9.15
9.15
9.15
8.58
7.99
7.71
7.47
7.08
6.84
6.74
6.61
6.51
6.41
6.40
6.29
6.08
5.97
6.27
6.66
6.53
6.68
6.53
6.59
6.60
6.64

*04K
16

*1605M



CRUISE *T3-012 STATION 007 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE
HOUR
*LAT
*LON

DEPTH
*M
10
20
30
^40
45
50
55
60
65
70
75
78
88
98
108
118
128
138
158
178
198
248
300
350
400
450
500

01 MAR 70
16.7 GMT
84-23. *7N
112-31. *OW

*BAROM 1028.
DRY BULB -52.
WET BULB
*REL HUMID

TEMP SALINITY
*C
-.85
-1.46
-1.70
-1.70
-1.70
-1.70
-1.55
-1.54

-1.54
-1.49
^-1.46
-1.51
^-1.53
-1.56
-1.60
-1.58
-1.54
-1.40
^-1.20
-1.03
-.35
.05
.24
.40
.42
.38

0/00
31.006
31.073
31.110
31.125
31.227
31.365
31.662
31.840
32.027
32.168
32.312
32.412
32.554
32.718
32.816
32.948
33.067
33.212
33.603
34.064
34.271
34.552
34.695
34.801
34.853
34.864
34.868

*SIGMAT

24.94
25.01
25.04
25.05
25.14
25.25
25̂ .49
25.63

25.90
26.01
26.09
26.21
26.34
26.42
26.53
26.63
26.74
27.06
27.42
27.58
27.78
27.88
27.95
27.99
27.99
28.00

3 WEATHER 00 WIND *SPD *06K
0 VISIBILITY 7 WIND *DIR 09

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING *1525M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.17
9.19
9.22
9.20
9.25
9.11
8.23
7.93
7.50
7.32
6.92
6.80
6.74
6.62
6.55
6.48
6.35
6.13
6.00
6.29
6.55
6.63
6.50
6.55
6.58
6.63
6.67



CRUISE *T3-012
*(T.S

DATE 15 MAR 70
HOUR 36.5 GMT
*LAT *84-20.9N
*LON 112-56. *OW

DEPTH TEMP
*M *C
5 -1.71
10 -1.69
15 -1.67
20 -1.68
25 -1.71
30 -1.71
35 -1.71
40 -1.71
45 -1.68
50 -1.70
55 -1.72
60 -1.60
65 -1.45
70 -1.41
75 -1.50
80 -1.52
85 -̂1.51
90 -1.51
95 -1.52
100 -1.54
105 -1.58
110 -1.60
115 -1.61
120 -1.60
125 -1.57
130 -1.58
140 -1.56
150 -1.47
160 -1.36
170 -1.33
180 -1.27
190 -1.18
200 -1.01
210
220 -.73
230 -.58
240 -.44
250 -.36
275 -.12
300 .02
325 .14
350 .20
375 .29
400 .32
425

STATION 008 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1015.
DR̂ Y BULB -57.
WET BULB
*REL HUMID

SALINITY
0/00
31.033
31.052
31.042
31.039
31.039
31.030
31.044
31̂ .043
31.058
31.126
31.345
31.530
31.799
32.117
32.261
32.403
32̂ .470
32.588
32.674
32.726
32.781
32.855
32.881
32.935
32.984
33.012
33.217
33.453
33.673
33.872
34.043
34.178
34.292
34.334
34.375
34.435
34.490
34.501
34.615
34.682
34.758
34.781
34.799
34.784
34.824

*SIGMAT

24.98
25.00
24.99
24.98
24.99
24.98
24.99
24.99
25.00
25.06
25.23
25.38
25.60
25.85
25.97
26.09
26.14
26.24
26.31
26.35
26.39
26.45
26.48
26.52
26.56
26.58
26.75
26.94
27.11
27.27
27.41
27.51
27.60

27.66
27.70
27.74
27.74
27.82
27.87
27.92
27.94
27.95
27.93

8 WEATHER 00 WIND *SPD
0 VISIBILITY 2 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 9 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
9.29
8.51
7.95
7.28
7.16
7.05
6.83
6.72
6.61
6.72
6.72
6.72
6.61
6.49
6.49
6.49
6.27
6.16
6.16
5.93
5.82
6.72
6.83
6.83
6.83
6.83
6.72
6.72
6.72
6.61
6.61
6.72

6.72
6,72

*18K
0̂ 1

*1600M



CRUISE *T3-012

DATE
HOUR
*LAT
*LON

DEPTH
*M
450
475
500
600
700
800
900
1000
1100
1200
1300
1400

*(T.S
15 MAR 70
36.5 GMT
84-20. *9N
112-56. *OW

TEMP
*C
.52
.53
.48
.30
.25
.14
.06

-.02
-.10
.20
.25
.27

STATION 008 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1015.
DRY BULB -57.

8
0

WET BULB
*REL HUMID

SALINITY
0/00
34.833
34.845
34.857
34.867
34.878
34.875
34.896
34.888
34.879
34.907
34.928
34.930

*SIGMAT

WEATHER
VISIBILITY
CLOUD
CLOUD

OXYGEN
*ML/L

27
27
27
28
28
28
28
28
28
28
28
28

.96

.97

.98

.00

.01

.02

.04

.04

.03

.04

.05

.06

6
6
6
6
6
6
6
6
6
6
6
6

.72

.83

.72

.83

.94

.83

.83

.94

.94

.94

.83

.83

TYPE
*AMT

*P04

00 WIND
2 WIND

*SPD
*DIR

*18K
01

*MARSDEN
9 SOUNDING *1600M

*SI04 *N03
*MICROGRAM-ATOMS/L



C^RUISE *T3-012

DATE
HOUR
*L^AT
*LON

DEPTH
*M
10
20
30
40
45
50
55
60
70
80
90
100
110
120
130
140
150
170
180
190
200
220

*(T.S
22 MAR 70
17.1 GMT
84-08. *2N
114̂ -13. *OW

TEMP
*C

-1.15
-1.47
-1.58
-1.67
-1.70
-1.70
-1.43
-1.44
-1.46
-1.48
-1.53
-1.51
-1.51
-1.55
-1.55
-1.51
-1.42
-1.20
-1.14
-1.02
-.80
-.54

STATION 009 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1006.
DRY BULB -26.
WET BULB -27.
*REL HUMID

SALINITY
0/00
31.037
31.028
31.039
31.040
31.042
31,041
31.760
31.972
32.260
32.480
32.634
32.772
32.910
33.029
33.169
33.357
33.551
33.984
34.146
34.261
34.325
34.443

*SIGMAT

24.97
24.97
24.98
24.99
24.99
24.99
25.56
25.74
25.97
26.15
26.27
26.38
26.50
26.59
26.71
26.86
27.01
27.36
27.49
27.58
27.62
27.70

4 WEATHER 10 WIND *SPD
0 VISIBILITY 4 WIND *DIR
0 CLOUD TYPE 2 *MARSDEN

CLOUD *AMT 7 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.30
9.34
9.31
9.26
9.30
9.30
8.58
7.56
7.11
6.83
6.72
6.73
6.55
6.52
6.27
6.20
6.07
6.34
6.54
6.67
6.74
6.69

*05K
28

*2051M



C^RUISE *T3-013

DATE
HOUR
*LAT
*LON

DEPTH
*M
10
20
30
35
40
45
50
55
60
65
70
80
90
100
110
120
130
140
150
175
200
225

*(T.S
28 MAR 70
06.9 GMT
84-18. ON
112-40. *OW

TEMP
*C

-1.49
-1.42
-1.54
-1.65
-1.68
-1.70
-1.68
-1.48
-1.46
-1.43
-1.48
-1.48
-1.50
-1.52
-1.55
-1.60
-1.58
-1.52
-1.47
-1.30
-1.00
-.67

STATIÔ N 010 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1022.
DRY BULB -31.
WET BULB -32.
*REL HUMID

SALINITY
0/00
31.095
31.094
31.094
31.096
31.087
31.132
31.187
31.609
31.836
32.049
32.107
32.444
32.602
32.712
32.846
32.971
33.099
33.243
33.430
33.957
34.266
34.391

*SIGMAT

25.03
25.02
25.03
25.03
25.02
25.06
25.10
25.44
25.63
25.80
25.85
26.12
26.25
26.34
26.45
26.55
26.65
26.77
26.92
27.34
27.58
27.67

2 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR
0 CLOUD TYPE *MARSDEN

CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.52
9.29
9.29
9.29
9.29
9.29
9.29
8.17
7.72
7.50
7.16
7.05
6.83
6.61
6.61
6.49
6.27
6.16
6.05
6.27
6.72
6.72

*06^K
20

*1790M



CRUISE *T3-013

DATE
HOUR
*L^AT
*LON

DEPTH
*M
10
20
30
35
40
45
50
55
60
65
70
80
95
110
130
150
170
180
190
200
210
220

*(T.S
04 APR 70
07.7 GMT
84-17. *2̂ N
112-35. *OW

TEMP
*C

-1.31
-1.46
-1.68
-1.70
-1.70
-1.70
-1.71
-1.66
-1.43
-1.42
-1.48
-1.42
-1.51
-1.54
-1.56
-1.46
-1.27
-1.18
-1.10
-.92
-.78
-.65

STATION Oil OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1023.
DRY BULB -27.
WET BULB -29.
*REL HUMID

SALINITY
0/00
31.062
31.072
31.113
31.128
31.145
31.212
31.251
31.417
31.813
31.992
32.185
32.427
32.664
32.862
33.109
33.446
33.898
34.062
34.196
34.284
34.350
34.406

*SIGMAT

25.00
25.01
25.04
25.06
25.07
25.13
25.16
25.29
25.61
25.75
25.91
26.10
26.30
26.46
26.66
26.93
27.29
27.42
27.53
27.59
27.64
27.68

8 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR
0 CLOUD TYPE *^MARSDEN

CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.18
9.29
7.28
8.84
9.63
9.07
8.96
8.84
7.61
7.28
7.16
6.83
5.93

5.82
5.93
5.49
6.16
6.49
6.72
6.72
7.05

*04K
18

*1794M



CRUISE *T3^-013
*(T.S

DATE 14 APR 70
HOUR 23.1 GMT
*LAT 8̂ 4-23. *6N
*LÔ N 112-06. *OW

DEPTH TEMP
*M *C
10 -1.62
20 -1.59
30 -1.60
35 -1.68
40 -1.70
45 -1.71
50 -1.64
55 -1.31
60 -1.37
65 -1.35
70 -1.36
75 -1.37
80 -1.38
90 -1.46
100 -1.51
110 -1.62
120 -1.58
130 -1.56
140 -1.53
150 -1.46
160 -1.38
170 -1.28
180 -1.24
190 -1.16
200 -.96
210 -.93
220 -.68
230 -.57
240 -.43
250 -.38
260 -̂.22
270 -.15
275 -.10
280 -.03
285 .04
290 .09
300 .08
325 .20
350 .25
375 .35
400 .36
425 .40
450 .39
475 .42
500 .43

STATION 012 OBSERVED VALU^ES
*. ENGLISH; UNIVÊ RSITY OF WASHINGTON)

*BAROM 1012.
DRY BULB -17.
WET BULB -18.
*REL HUMID 51

SALINITY
0/00
31.054
31.048
31.062
31.054
31.053
31.055
31.326
31.855
32.030
32.079
32.207
32.346
32.439
32.592
32.859
32.740
32.983
33.098
33.232
33.410
33.667
33.886
34.059
34.220
34.294
34.348
34.411
34.455
34.503
34.550
34.581
34.620
34.650
34.659
34.687
34.695
34.729
34.788
34.816
34.831
34.858
34.854
34.861
34.876
34.877

*SIGMAT

25.00
24.99
25.00
25.00
25.00
25.00
25.22
25.64
25.78
25.82
25.92
26.04
26.11
26.24
26.46
26.36
26.56
26.65
26.76
26.90
27.11
27.28
27.42
27.55
27.60
27.64
27.68
27.71
27.75
27.78
27.80
27.83
27.85
27.85
27.87
27.88
27.90
27.94
27.96
27.97
27.99
27.99
27.99
28.00
28.00

8 WEATHER 10 WIND *SPD *06^K
0 VISIBILITY 7 WIND *DIR 19
0 CLOUD TYPE 2 *MARSDEN

CLOUD *AMT 4 SOUNDING *1377M

OXYGEN *P04 *SI04 *N03
*^ML/L *MICROGRAM-ATOMS/L
9.29
9.29
9.29

9.29
9.40
8.62
7.72
7.39
7.28
7.05
6.94
6.94
6.83
6.61
6.61
6.49
6.49
6.16

6.05
6.16
6.49
6.72
6.72
6.83
6.38
6.72
6.72
6.94

6.61
6.61
6.61
6.61
6.49
6.38
6.38
6.61
6.49
6.49
6.49
6.49
6.49
6.61



CRUISE *T3-013 ST̂ ATION 012 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 14 APR 70 *BAROM 1012.8 WEATHER 10
HOUR 23.1 GMT DRY BULB -17.0 VISIBILITY 7
*LAT 84-23.*6N WET BULB -18.0 CLOUD TYPE 2
*LON 112-06.*OW *REL HUMID 51 CLOUD *AMT 4

WIND *SPD *06K
WIND *DIR 19
*MARSDEN
SOUNDING 137*7M

DEPTH TEMP SALINITY
*M *C 0/00
600 .27 34.880
700 .17 34.887

*SIGMAT OXYGEN
*ML/L

28.01
28.03 6.72

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-013

DATE
HOUR
*LAT
*LO^N

DEPTH
*M
10
20
30
35
40
42
44
46
48
50
52
54
56
58
60
70
80
90
100
150
175
200

*(T.S
19 APR 70
04.0 ̂GMT
84-20. *9̂ N
111-58. *OW

TEMP
*C

-1.12
-1.54
-1.64
-1.67
-1.70
-1.69
-1.70
-1.70
-1.58
-1.48
-1.36
-1.36
-1.34
-1.36
-1.36
-1.39
-1.43
-1.52
-1.46
-1.26
-.95

STATION 013 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1034.
DRY BULB -25.
WET BULB -25.
*REL HUMID 99

SALINITY
0/00
31.056
31.067
31.078
31.094
31.120
31.134
31.167
31.208
31.252
31.636
31.803
31.825
31.926
32.002
32.068
32.292
32.469
32.621
32.763
33.490
34.011
34.322

*SIGMAT

25.00
25.01
25.03
25.05
25.06
25.09
25.12
25.16
25.47
25.60
25.61
25.70
25.76
25.81
25.99
26.14
26.26
26.38
26.97
27.38
27.62

9 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR
0 CLOUD TYPE *MARSDEN

CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*^ML/L *MICROGRAM-ATOMS/L
9.39
9.21
9.22
9.27
9.25
9.21
9.21
9.21
9.17
8.13
7.88
7.81

7.43
7.24
6.97
6.82
6.66
6.58
6.28
6.30
6.67

*06K
35

*1576M



CRUISE *T3-013

DATE
HOUR
*LAT
*LON

DEPTH
*M
10
20
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
80
90
100
150
200

*{T.S
26 APR 70
04.3 GMT
84-16. *5N
112-29. *OW

TEMP
*C

-1.66
-1.66
-1.66
-1.70
-1.67
-1.64
-1.62
-1.61
-1.47
-1.41
-1.34
-1.32
-1.32
-1.30
-1.32
-1.32
-1.35
-1.36
-1.43
-1.49
-1.44
-1.04

STATIÔ N 014 OBSERVED VALUES
*. E^NGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1030.
DRY BULB -08.
WET BULB -09.
*REL HUMID 73

SALINITY
0/00
31.078
31.088
31.102
31.128
31.140
31.153
31.177
31.407
31.831
32.017
32.072
32.123
32.142
32.183
32.208
32.253
32.307
32.401
32.531
32.653
33.453
34.350

*SIGMAT

25.02
25.02
25.04
25.06
25.07
25.08
25.10
25.28
25.62
25.77
25.81
25.85
25.87
25.90
25.92
25.96
26.00
26.08
26.19
26.29
26.93
27.65

5 WEATHER 00 WIND *SPD *05K
0 VISIBILITY 7 WIND *DIR 26
0 CLOUD TYPE *MARSDEN

CLOUD *AMT 0 SOUNDING *1738M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.18
7.39
9.18
7.50
9.29
9.29
9.07
8.73

7.16

7.16
7.16
7.16
7.05
6.72
6.94
6.83
6.49
6.05
6.72



CRUISE *T3-013

DATE
HOUR
*LAT
*LON

DEPTH
*M
10
20
30
35
40
^45
50
55
60
65
70
80
90
100
125
150
175
180
185
200

*(T.S
03 MAY 70
04.0 GMT
84-08. *6̂ N
112-55. *OW

TEMP
*C

-1.59
-1.68
-1.66
-1.69
-1.70
-1.68
-1.69
-1.46
-1.42
-1.42
-1.40
-1.48
-1.43
-1.50
-1.56
-1.44
-1.22
-1.18
-1.14
-.90

STATION 015 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1021.
DRY BULB -05.
WET BÛ LB -06.
*REL HUMID 77

SALINITY
0/00
31.082
31.094
31.099
31.113
31.115
31.132
31.168
31.804
31.997
32.153
32.279
32.444
32.605
32.741
33.062
33.466
33.974
34.061
34.141
34.292

*SIGMAT

25.02
25.03
25.03
25.04
25.05
25.06
25.09
25.60
25.76
25.88
25.98
26.12
26.25
26.36
26.62
26.95
27.35
27.42
27.48
27.60

3 WEATHER 10 WIND *SPD
0 VISIBILITY 7 WIND *DIR
0 CLOUD TYPE 2 *MARSDEN

CLOUD *AMT 4 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
8.55
8.60
8.50
8.53
8.49
8.51
8.50
9.08
7.86
7.72
7.43
7.18
7.12
7.15
6.76
6.39
6.48
6.33
6.77
7.21

*14K
35

*1840M



CRUISE

DATE
HOUR
*LAT
*LON

DEPTH
*M
10
20
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
80
90
100
110
120
130
140
150
160
170
175
180
185
190
200
250
300
350
400
500
600
700
800
900
1000
1100
1200
1300

*T3-013
*(T.S

10 MAY 70
01.5 GMT
84-07. ON
112-38. *OW

TEMP
*C

-1.32
-1.53
-1.65
-1.70
-1.67
-1.67
-1.70
-1.68
-1.67
-1.57
-1.46
-1.44
-1.41
-1.40
-1.37
-1.42
-1.44
-1.50
-1.53
-1.58
-1.60
-1.56
-1.56
-1.50
-1.41
-1.32
-1.20
-1.13
-1.08
-1.04
-.96
-.78
-.17
.16
.28
.38
.42
.30
.20
.08

-.03
-.06
-.13
-.23
-.23

STATION 016 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1033.
DRY BULB -03.
WET BULB
*REL HUMID

SALINITY
0/00
31.103
31.149
31.171
31.172
31.183
31.194
31.212
31.222
31.280
31.589
31.715
31.794
31.879
31.966
32.020
32.189
32.310
32.479
32.636
32.791
32.905
33.020
33.043
33.309
33.504
33.750
33.961
34.061
34.123
34.180
34.204
34.295
34.542
34.695
34.748
34.778
34.802
34.818
34.821
34.832
34.841
34.844
34.853
34.864
34.872

*SIGMAT

25.03
25.07
25.09
25.09
25.10
25.11
25.13
25.13
25.18
25.43
25.53
25.59
25.66
25.73
25.77
25.91
26.01
26.15
26.28
26.40
26.49
26.59
26.61
26.82
26.98
27.17
27.34
27.42
27.47
27.51
27.53
27.59
27.77
27.87
27.91
27.93
27.94
27.96
27.97
27.99
28.00
28.00
28.01
28.03
28.03

7 WEATHER 10 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE 2 *MARSDEN
CLOUD *AMT 6 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.18
8.73
9.29
8.84
9.29
9.29
9.29
9.29
9.18
8.28
7.95
7.84
7.61
7.50
7.39
7.16
6.94
6.83
6.72
6.61
6.72
6.38
6.38
6.16
6.05
6.16
6.27
6.38
6.49
6.61
6.49
6.61
6.49
6.38
6.61
6.49
6.61
6.83
6.83
6.83
6.83

6.72
6.83
6.61

*10K
24

*1852M



CRUISE

DATE
HOUR
*LAT
*LON

DEPTH
*M
1400
1500
1600
1700
1800

*T3-013
*(T.S

10 MAY 70
01.5 GMT
84-07. ON
112-38. *OW

TEMP
*C
-.28
-.32
-.36
-.36
-.38

STATION 016 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1033.
DRY BULB -03.
WET BULB
*REL HUMID

SALINITY *SIGMAT
0/00
34.871 28.04
34.881 28.05
34.883 28.05
34.885 28.05
34.878 28.05

7 WEATHER 10
0 VISIBILITY 7

CLOUD TYPE 2
CLOUD *AMT 6

WIND *SPD
WIND *DIR
*MARSDEN
SOUNDING

*10K
24

*1852M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
6.49
6.72
6.72
6.72
6.61



CRUISE

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
600
700
800
900
1000
1250
1500
1750

*T3-013
*(T.S

07 *JUN 70
23.5 GMT
84-04. *3N
112-38. *OW

TÊ MP
*C

-1.67
-1.64
-1.62
-1.65
-1.64
-1.66
-1.65
^-1.67
-1.67
-1.50
-1.36
-1.36
^-1.36
-1.39
-1.42
-1.42
-1.44
^-1.52
-1.56
-1.58
-1.56
-1.40
-1.17
-.74
-.36
-.16
.03
.14
.26
.32
.37
.40
.42
.44
.31
.20
.10
-.01
^-.07
-.16
-.30
-.38

STATION 017 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1014.
DRY BULB -07.
WET BULB -09.
*REL HUMID 49

SALINITY
0/00
31.092
31.085
31.093
31.102
31.129
31.138
31.148
31.161
31.187
31.728
31.969
32.137
32.238
32.362
32.476
32.550
32.606
32.680
32.730
32.789
33.110
33.590
34.123
34.419
34.586
34.708
34.799
34.883
34.930
34.976
34.997
34.906
35.002
34.995
34.998
34.996
34.988
34.982
34.972
34.984
34.978
34.971

*SIGMAT

25.03
25.02
25.03
25.04
25.06
25.06
25.07
25.08
25.10
25.54
25.73
25.87
25.95
26.05
26.14
26.20
26.25
26.31
26.35
26.40
26.66
27.04
27.47
27.69
27.81
27.90
27.96
28.02
28̂ .06
28.09
28.10
28.03
28.10
28.10
28̂ .11
28.11
28.11
28.11
28.11
28.12
28.12
28.12

3 ^WEATHER 71 WIND *SPD
0 VISIBILITY 7 WIND *DIR
0 CLOUD TYPE 0 *MARSDEN

CLOUD *A^MT 9 SOUNDING

OXYGEN *P04 *SI04 NO 3
*ML/L *MICROGRAM-ATOMS/L
9.27
9.24
9.21
9.27
9.26
9.25
9.26
9.24
9.32
8.08
7.66
7.40
7.12
7,00
6.92
6.88
6.81
6.57
6.71
6.82
6.42
3.50
6.52
5.64
6.60
3.52
6.47
2.48
6.51
3.98
6.64
6.56
6.65
6.74
6.60
6.81
4.73
6.86

6.73
6.73
6.64

*07K
32

*1919M



CRUISE *T3^-013 STATION 018 OBSERVED VALUES
*(T.S. ENGLISH; UNIVE^RSITY OF WASHINGTON)

DATE 14 *JUN 70 *BAROM 1003.0 WEATHER 02 WIND *SPD *07K
HOUR 23.0 GMT DRY BULB -05.0 VISIBILITY 7 WIND *DIR 22
*LAT 84̂ -03. IN WET BULB -06.0 CLOUD TYPE 0 *MARSDEN
*LON 112-52. *OW *REL HUMID 77 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TEMP
*C

-1.64
-1.66
-1.66
-1.68
-1.66
-1.69
-1.69
-1.62
-1.62
-1.30
-1.36
-1.38
-1.35
-1.41
-1.56
-1.59
-1.48
-1.49
-1.50
-1.55
-1.56
-1.40
-1.16

-.44
-.19
.06
.17
.26
.32
.33

.42
-.17

SALINITY
0/00
31.069
31.075
31.078
31.086
31.0̂ 91
31.095
31.104
31.098
31.135
31.706
31.918
32.078
32.183
32.323
32.425
32.507
32.568
32.702
32.764
32.814
33.110
33.589
34.064
34.355
34.504
34.598
34.683
34.738
34.780
34.808
34.816
34.836
34.859
34.487

*SIGMAT

25.01
25.01
25.02
25.02
25.03
25.03
25.04
25.03
25.06
25.52
25.69
25.82
25.90
26.02
26.11
26.17
26.22
26.33
26.38
26.42
26.66
27.04
27.42

27.75
27.81
27.87
27.91
27.94
27.95
27.96

27.99
27.72

OXYGEN
*ML/L
9.64
9.53
9.51
9.28
9.27
9̂ .25
9.32
9.31
9.22
8.08
7.68
7.41
7.16
7.06
6.28
6.92
6.52
7.18
6.58
6.72
6.09
6.40
6.29
6.80
6.73
6.63
6.61
6.52
6.50
6.60
6.56
6.63
6.76
6.76

*P04

9 SOUNDING *1937M

*SI04 *N03
*MICROGRAM-ATOMS/L
1.45
1.92
1.12
1.45
1.03
1.12
.70

1.32
1.26
1.45
1.72
2.16
2.05
2.37
1.87
1.99
2.65
2.05
2.27
2.43
2̂ .43
2.48
2.65
1.08
1.25
1.25
1.52
1.40
1.29
1.40
1.08
1.25
1.21
1.03

6.4
5.5
5.3
5.8
4.8
5.3
5.8
5.3
7.4

15.5
22.4
13.2
26.0
27.4
31.0
34.3
34.2
35.7
37.5
38.0
47.0
37.5
24.4
13.1
12.8
12.8
12.9
12.6
12.8
11.0
16.1
11.6
10.3
11.4



CRUISE *T3-014
*(T.S.

DATE 21 *JUN 70
HOUR 23.3 GMT
*LAT *84-07.2N
*LON 111-54.*OW

STATION 019 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 992.2 WEATHER 71
DRY BULB 000.0 VISIBILITY 7
WET BULB -01.0 CLOUD TYPE 0
*REL HUMID 82 CLOUD *A^MT 9

WIND *SPD *10K
WIND *DIR 22
*MARSDEN
SOUNDING *1855M

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.71
-1.67
-1.68
-1.73
-1.69
-1.73
-1.69
-1.69
-1.60
-1.30
-1.35
-1.38
-1.36
-1.44

-1.55
-1.50
-1.45
-1.54
-1.60

SALINITY
0/00
31.036
31.026
31.014
31.003
30.994
30.978
30.968
30.967
31.699

31.784
31.957
32.107
32.268
32.369
32.460
32.540
32.634
32.700
32.779

*SIGMAT

24.98
24.97
24.96
24.96
24.95
24.94
24.93
24.93
25.52

25.58
25.72
25.84
25.98

26.13
26.20
26.27
26.33
26.39

OXYGEN
*ML/L
9.22
9.20
9.05
9.17
8.77
9.14
8.11
9.10
8.61
7.72
5.79
7.25
6.48
6.88
4.74
6.74
5.28
6.62
6.13
6.70

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L
1.58
1.27
1.36
1.27
1.28
1.31
1.31
1.46
1.36
1.79
1.80
1.95
2.35
2.68
2.27
2.24
2.32
2.37
2.48
2.46

7.6
8.3
4.6
5.5
8.3
4.5
5.7
5.3
8.7
17.5
21.7
25.3
29.7
29.7
33.8
36.0
36.9
38.0
39.7
39.8



CRUISE *T3-014 STATION 020 OBSERVED VALUES
*(T.S. Ê NGLISĤ ; UNÎ VÊ RSITY OF WASHINGTON)

DATE 28 *JUN 70 *BAROM 1001.2 WEATHER 02 WIND *SPD *15K
HOUR 21.5 GMT DRY BULB 000.0 VISIBILITY 7 WIND *DIR 18
*LAT 84-20. *3N WET BULB 000.0 CLOUD TYPE 0 *MARSDEN
*LON 109-13. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100 *̂ '
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TEMP
*C

-1.68
-1.66
-1.65
-1.68
-1.67
^-1.68

-1.67
-1.66
^-1.60
-1.39
^-1.36
-1.37
-1.38

-1.43
-1.46
-1.44
^-1.46
-1.55
-1.58
-1.42
-1.18
-.99
-.64
-.32
-.08
.08
.18
.25

.40

.42

.41

SALINITY
0/00
31.121
31.134
31.182
31.331
31̂ .359
31.375
31.383
31.432
31.306
31.320
31.923
32.124
32̂ .234
32.338
32.468
32.534
32.576
32.629
32.692
32.752
33.049
33.501
34.054
34.325
34.476
34.590
34.677
34.745
34.797
34.834
34.863
34.880
34.870
34.901

*SIGMAt

25.05
25.06
25.10
25.22
25.24
25.26

25.30
25.20
25.21
25.69
25.86
25.95
26.03

26.19
26.23
26.27
26.32
26.37
26.61
26.97
27.41
27.63
27.73
27.81
27.87
27.92
27.95
27.98

28.01
28.00
28.02

OXYGEN
*ML/L
9.00
9.09
8.80
9.18
8.01
9.10
8.30
8.99
8.92
8.99
7.30
7.21
6.94
6.60
5.97
6.78
5.97
6.78
5.86
6.72
5.96
6.07
5.33
6.80
6.76
6.76
6.43
6.60
5.66
6.60
6.22
6.20
6.71
6.73

*P04

9 SOUNDING *1432M

*SI04 *N03
*MICROGRA^M-ATOMS/L
1.74
.96
.96

1.34
1.00
.95
.96

1.09
1.09
1.13
1.72
1.84
1.95
1.96
2.06
1.96
1.84
1.97
1.78
2.41
2.25
2.22
1.35
1.22
.70
1.08
.88

1.00
1.07
1.24
.97

1.13
1.11
1.01

5.2
5.8
6.8
5.8
8.8
7.7
6.4
9.3
8.7
8.7
21.3
24.5
27.5
28.8
30.4
31.5
34.2
33.5
34.0
40.0
43.1
41.0
23.5
12.4
13.3
12.0
11.1
13.3
10.8
10.3
12.4
12.0
10.9
10.8

2.7
1.7
2.0
2.3
2.7
2.9
2.4
2.9
3.1
4.1
9.9
12.8
14.3
14.5
15.8
16.6
17.8
16.6
17.3
17.3
20.8
20.2
11.7
11.8
14.5
14.0
15.1
15.7
15.8
14.5
16.0
14.0
16.4
14.0



CRUISE *T3-01^4 STATION 021 OBSERVED VALUES
*(T.S. E^NGLISH; UNIVERSITY OF WASHINGTON)

DATE 04 *JUL 70 *BAROM 999.8 WEATHER 01 WIND *SPD *03K
HOUR 23.9 GMT DRY BULB 000.0 VISIBILITY 7 WIND *DIR 00
*LAT 84-24. *8N WET BULB 000.0 CLOUD TYPE 6 *MARSDEN
*LON 107-10. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
600
700
800
900
1000

TEMP
*C
-.64
-1.45
-1.64
-1.66
-1.67
-1.68
-1.68
-1.68
-1.61
-1.49
^-1.50
-1.52
-1.52
-1.52
-1.54
^-1.54
-1.56
-1.53
-1.54
^-1.58
^-1.60
-1.49
-1.28
-.97
-.64
-.31
-.06
.08
.20
.26
.34
.40
.41
.40
.26
.16
.06

-.01
-.10

SALINITY
0/00
31.013
31.026
31.053
31.055
31.056
31.063
31.080
31.240
31.565
31.797
31.971
32.128
32.292
32.406
32.507
32.541
32.592
32.641
32.682
32.724
33.018
33.428
34.029
34.323
34.464
34.576
34.678
34.734
34.795
34.819
34.849
34.867
34.877
34.881
34.895
34.900
34.912
34.919
34.928

*SIGMAT

24.94
24.97
25.00
25.00
25.00
25.00
25.02
25.15
25.41
25.60
25.74
25.86
26.00
26.09
26.17
26.20
26.24
26.28
26.31
26.35
26̂ .59
26.92
27.40
27.62
27.72
27.80
27.87
27.91
27.95
27.97
27.99
28.00
28.00
28.01
28.03
28.04
28.05
28.06
28.07

OXYGEN
*ML/L
9.35
9.31
9.30
9.31
9.32
9.31
9.32
9.20
8.64
8.15
7.11
7.40
6.63
6.85
5.86
6.76
6.74
6.79
5.82
6.80
6.51
6.10
5.58
6.80
6.41
6.73
3.94
6.64
6.16
6.63
6.09
6.73
6.76
6.80
6.84
6.89
6.91
6.97
6.96

*P04.

9 SOUNDING *1284M

*SI04 *N03
*MICROGRAM-ATOMS/L
1.11
.96

1.32
1.15
.55
.46
.78
.83

1.23
1.11
1.76
1.53
1.64
1.90
1.60
1.65
1.99
1.70
1.85
1.76
1.77
1.99
1.03
.85
.28
.68
.29
.57
.56
.74
.62
.69
.65
.78
.58
.90
.98
.69
.85

3.6
4.0
12.4
5.5
8.9
5.5
4.6
7.9
4.6
9.6
16.9
15.3
20.2
21.9
23.7
25.0
27.7
28.5
26.6
28.5
33.8
40.8
21.5
10.8
9.6
9.0
8.9
9.6
9.0
9.5
9.0
9.5
9.5
7.9
8.3
8.7
8.3
8.3
9.0

1.6
1.0
1.5
1.3
.3
.6

1.4
1.7
4.7
7.4
9.0
10.1
12.5
13.4
1̂ 4.3
13.2
15.1
15.3
15.0
14.6
16.1
18.2
13.0
10.3
11.8
11.6
12.3
13.4
13.5
13.4
13.7
11.3
14.4
13.6
13.9
12.4
13.9
14.0
13.8



CRUISE *T3-014 STATION 022 OBSERVED VALUES
*(T.S. E^NGLISH; UNIVERSITY OF WASHINGTON)

DATE 12 *JUL 70 *BAROM 1013.0 WEATHER 02 WIND *SPD *08K
HOUR 21.8 GMT DRY BULB 000.0 VISIBILITY 6 WIND *DIR 18
*LAT 84-47. *4N WET BULB 000.0 CLOUD TYPE 4 *MARSDEN
*LON 106-28. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TÊ MP
*C

-1.46
-1.50
-1.64
-1.68
-1.68
-1.68
^-1.67
-1.66
-1.60
-1.41
^-1.40
^-1.41
^-1.38
-1.39
-1.40
-1.42
-1.41
-1.42
-1.48
-1.51
-1.58
-1.42
-1.21
-.90
-.60
-.30
-.10
.09
.22
.28
.34
.40
.42
.43

SALINITY
0/00
30.975
31.018
31.029
31.033
31.038
31.041
31.040
31.043
31.355
31.850
32.004
32.138
32.259
32.330
32.445
32.524
32.592
32.644
32.713
32.768
33.054
33.516
34.049
34.330
34.472
34.569
34.655
34.728
34.791
34.816
34.842
34.862
34.872
34.882

*SIGMAT

24.93
24.96
24.98
24.98
24.98
24.99
24.99
24.99
25.24
25.64
25.76
25.87
25.97
26.02
26.12
26.18
26.24
26.28
26.34
26.38
26.62
26.99
27.41
27.63
27.73
27.79
27.85
27.90
27.95
27,96
27.98
27.99
28.00
28.01

OXYGEN
*ML/L
9.36
9.46
9.45
9.48
8.81
9.46
9.05
9.43
8.05
8.05
6.81
7.41
6.85
7.07
5.00
7.01
6.38
6.89
5.40
6.91
5.25
6.09
6.33
6.78
5.24
6.83
4.88
6.68
5.58
6.72
2.08
6.75
6.83
6.84

*P04

6 SOUNDING *1445M

*SI04 *N03
*MICROGRAM-ATOMS/L
1.07
1.07
1.24
1.05
1.07
1.04
1.16
1.05
1.37
1.51
2.20
2.20
2.03
1.99
2.12
2.15
2.28
2.43
2.29
2.25
2.60
2.77
1.67
1.26
1.20
1.07
1.05
1.22
1.31
1.15
1.12
1.28
1.12
1.18

5.3
3.5
4.4
5.3
4.0
5.0
5.1
4.0
10.7
17.0
18.8
22.8
25.5
26.5
29.2
31.0
32.0
32.7
33.0
34.4
41.5
41.3
21.9
11.0
10.8
8.3
9.7
9.9
9.0
10.3
8.6
8.4
10.3
9.2

1.4
.0
.2
.3
.5
.4
.5
.5

3.9
6.7
7.3
9.3
11.9
10.9
11.3
14.9
16.6
15.7
15.9
15.2
19.1
17.1
13.8
10.6
11.7
10.8
11.2
13.3
12.0
10.2
14.2
14.2
13.3
15.1



CRUISE *T3-014

DATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60

*(T^.S
14 *JUL 70
07.7 GMT
84-47. *4N
106-28. *OW

TEMP
*C

-1.66
-1.52
-1.66
-1.60
-1.52
-1.44
-1.42
-1.32
-1.38
-1.39
-1.38

STATION
*. ENGLISH;

*BAROM

221 OBSERVED VALUES
UNIVERSITY OF WASHINGTON)
1019.

DRY BULB
WET BULB
*REL HUMID

SALINITY
0/00
31.074
31.077
31.059
31.488
31.824
31.830
31.972
32.043
32.088
32.091
32.136

-01.
-01.
99

*SIGMAT

25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.

01
01
00
35
62
62
74
79
83
83
87

0 WEATHER
0 VISIBILITY
0 CLOUD

CLOUD

OXYGEN
*ML/L

TYPE
*AMT

*P04

02
6
0
9

WIND
WIND

*SPD
*DIR

*07K
27

*MARSDEN
SOUNDING *1445M

*SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-014 ST̂ ATION 023 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 19 *JUL 70 *BAROM 1028.0 WEATHER 02 WIND *SPD *05K
HOUR 10.6 GMT DRY BULB 000.0 VISIBILITY 6 WIND *DIR 09
*LAT 84-42. *9N WET BULB 000.0 CLOUD TYPE *MARSDEN
*LON 106-27. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100

TEMP
*C
-.59
-1.44
-1.62
-1.66
-1.62
-1.66
-1.65
-1.66
-1.62
-1.26
-1.46
-1.51
-1.45
-1.40
-1.40
-1.42
-1.44
-1.45
-1.46
-1.49

SALINITY
0/00
25.922
30.979
31.007
31.005
31.014
30.997
31.016
31.023
31.102
31.784
31.955
32.097
32.232
32.327
32.439
32.526
32.613
32.677
32.744
32.800

*SIGMAT

20.84
24.93
24.96
24.96
24.96
24.95
24.97
24.97
25.03
25.58
25.72
25.84
25.95
26.02
26.11
26.18
26.25
26.31
26.36
26.41

OXYGEN
*ML/L
9.61
9.58
9.68
9.55
9.37
9.55
9.54
9.51
9.38
8.37
7.85
7.64
7.34
7.17
7.07
6.98
6.94
6.88
6.64
6.75

*P04

0 SOUNDING *1434M

*SI04 *N03
*MICROGRAM-ATOMS/L
.97
.99
1.10
.97
.91

1.01
1.17
1.06
1.06
1.37
1.25
1.28
1.36
1.56
1.55
1.59
1.65
1.73
1.85
1.80

2.7
3.2
4.0
4.0
3.5
3.0
4.0
3.2
5.3
9.4
16.9
20.8
24.0
25.2
27.5
30.3
31.2
32.6
35.2
33.7

1.6
.6
1.0
1.1
1.9
1.3
.8
.8

2.4
6.0
8.1
9.4
11.1
11.8
13.6
13.9
13.4
13.8
13.6
13.2



CRUISE *T3-014

DATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60

*(T.S
20 *JUL 70
07.1 GMT
84-42. *9N
106-27. *OW

TEMP
*C

-1.61
-1.56
-1.60
-1.65
-1.54
-1.52
-1.45
-1.44
-1.52
-1.47
-1.50

STATION
*. ENGLISH;

*BAROM

231 OBSERVED VALUES
UNIVERSITY OF WASHINGTON)
1028.

DRY BULB
WET BULB
*REL HUMID

SALINITY
0/00
31.022
31.035
31.069
31.102
31.733
31.834
31.903
31.972
32.021
32.088
32.136

000.
000.
99

*SIGMAT

24
24
25
25
25
25
25
25
25
25
25

.97

.98

.01

.04

.54

.63

.68

.74

.78

.83

.87

0 WEATHER
0 VISIBILITY
0 CLOUD

CLOUD

OXYGEN
*^ML/L

TYPE
*AMT

*P04

02
6

WIND
WIND

*SPD
*DIR

*05K
09

*MARSDEN
0 SOUNDING *1434M

*SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-014 ST̂ ATIÔ N 024 OBSERVED VALUES
*(T.S. ENGLISH; UNIVÊ RSITY OF WASHINGTON)

DATE 26 *JUL 70 *BAROM 1008.8 WEATHER 02 WIND *SPD *05K
HOUR 07.2 GMT DRY BULB 000.0 VISIBILITY 6 WIND *DIR 00
*LAT 84-33. *3N WET BULB 000.0 CLOUD TYPE 4 *MARSDEN
*LON 106-13. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TEMP
*C
.44

-1.58
-1.64
-1.63
-1.62
-1.62
-1.62
-1.64
-1.60
-1.30
-1.39
-1.38
-1.34
-1.42
-1.40
-1.40
-1.44
-1.40
-1.48
-1.56
-1.58
-1.40
-1.20
^-.85
-.55
-.27
-.02
.14
.25
.30
.37
.42
.42
.43

SALINITY
0/00
10.424
30.942
30.983
30.987
30.992
30.996
31.020
31.052
31.252
31.504
31.892
32.028
32.168
32.278
32.379
32.483
32.560
32.651
32.704
32.764
33.100
33.550
34.095
34.352
34.477
34.586
34.685
34.753
34.803
34.809
34.839
34.858
34.865
34.876

*SIGMAT

.28
24.90
24.94
24.94
24.95
24.95
24.97
24.99
25.16
25.35
25.67
25.78
25.89
25.98
26.06
26.15
26.21
26.28
26.33
26.38
26.65
27.01
27.45
27.64
27.73
27.81
27.87
27.92
27.95
27.96
27.98
27.99
27.99
28.00

OXYGEN
*ML/L
9.44
9.38
9.34
9.32
9.33
9.32
9.33
9.23
8.94
8.64
7.40
7.38
7.19
7.14
7.01
6.92
6.80
6.80
6.62
6.56
6.35
5.98
6.23
6.72
6.72
6.64
6.57
6.52
6.55
6.53
6.58
6.63
6.66
6.68

*P04

6 SOUNDING *1280M

*SI04 *N03
*MICROGRAM-ATOMS/L
.38
.93

1.04
1.07
1.09
1.04
.87
.95
1.11
1.32
1.57
1.56
1.62
1.59
1̂ .59
1.74
2̂ .42
1.92
1.76
2.19
2.26
1.94
1.47
1.17
1.02
1.26
1.13
1.22
1.13
1.04
1.05
1.03
1.11
.97

.1
3.5
4.0
3.7
3̂ .5
4.4
4.4
5.0
6.9
11.0
18.0
20̂ .3
23.5
25.1
26.0
29.8
31.4
33.0
35.0
36.0
43.0
40̂ .5
21.4
11.6
10.7
10.4
9.9
11.3
9.9
9̂ .9
10.4
9.5
9.7
9.0

2.3
.8
.9

1.1
4.4
1.2
1.4
1.4
4.1
4.3
8.5
9.8
10.1
11.7
12.4
14.3
15.5
14.8
15.1
15.7
18.0
17.0
13.6
11.1
12.2
12.4
12.5
12.5
14.0
13.4
13.2
13.3
14.1
13.6



CRUISE *T3-014

DATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60

*(T.S
27 *JUL 70
16.9 GMT
84-33. *3N
106-13. *OW

TEMP
*C

-1.62
-1.46
-1.62
-1.62
-1.54
-1.39
-1.45
-1.40
-1.38
-1.37
-1.35

STATION
*. ENGLISH^;

*BAROM

241 OBSERVED VALUES
UNIVERSITY OF WASHINGTON)
1010.

DRY BULB
WET BULB
*REL HUMID

SALINITY
0/00
31.104
31.116
31.188
31.302
31.548
31.693
31.779
31.892
31.947
32.017
32.046

000.
-01.
82

*SIGMAT

25
25
25
25
25
25
25
25
25
25
25

.04

.04

.10

.20

.39

.51

.58

.67

.71

.77

.79

7 WEATHER
0 VISIBILITY
0 CLOUD

CLOUD

OXYGEN
*^ML/L

TYPE
*AMT

*P04

02
6
6
8

WIND
WIND

*SPD
*DIR

*06K
14

*MARSDEN
SOUNDING *1280M

*SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-014
*(T.S

DATE 02 *AUG 70
HOUR 07.0 GMT
*LAT 84-40. *2N
*L̂ ON 105-56. *OW

DEPTH TEMP
*M
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
600
700
800
900
1000
1250

*C
-1.52
-1.62
-1.64
-1.63
-1.63
-1.61
-1.63
-1.64
-1.50
-1.46
-1.38
-1.42
-1.39
-1.40
-1.46
-1.50
-1.42
-1.50
-1.54
-1.56
-1.42
-1.24
-.90
^-.60
-.29
-.10
.08
.22
.27
.34
.40
.40
.43
.28
.18
.08
.01

-.06
-.26

STATIÔ N 025 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1012.4 WEATHER 02 WIND *SPD *08K
DRY BULB 000.0 VISIBILITY 7 WIND *DIR 00
WET BULB ^-01.0 CLOUD TYPE 0 *MARSDEN
*REL HUMID 82 CLOUD *AMT 8 SOUNDING *1457M

SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
0/00
30.894
30.954
30.954
30.959
30.966
30.969
30.997
31.046
31.515
31.903
32.059
32.208
32.298
32.399
32.514
32.602
32.655
32.736
32.801
33.086
33.522
34.063
34.344
34.478
34.576
34.663
34.737
34.796
34.819
34.839
34.862
34.872
34.875
34.884
34.893
34.899
34.902
34.912
34.930

*ML/L *MICROGRAM-ATOMS/L
24.86
24.92
24.92
24.92
24.92
24.93
24.95
24.99
25.37
25.68
25.80
25.93
26.00
26.08
26.17
26.25
26.29
26.36
26.41
26.64
26.99
27.42
27.64
27.73
27.80
27.86
27.91
27.95
27.97
27.98
27.99
28.00
28.00
28.02
28.03
28.04
28.05
28.06
28.08

9.46
9.43
9.50
9.45
9.45
9.43
9.40
9.36
8.51
7.92
7.46
7.24
7.07
6.98
6.81
6.75
6.69
6.64
6.63
6.52
6.06
6.44
6.81
7.06
6.81
6.73
6.70
6.68
6.71
6.76

6.78
6.82
6.86
6.90
7.09
7.12
6.94
6.96

5.3
4.5
6.2
4.5
5.5
6.2
6.2
6.4
12.7
16.4
20.1
24.0
25.5
28.8
30.3
32.6
33.2
34.1
34.4
41.3
38̂ .8
19.4
11.3
10.4
8.3
9.0
9.7
9.2
10.4
10.4
9.7
9.9
8.2
8.9
9.5
9.2
10.3
12.5
10.8

.7

.8

.8

.5

.8

.9

.7
2.4
5.3
7.8
10.6
11.2
12.1
13.0
14.6
15.9
15.6
15.9
16.0
18.7
18.2
13.1
11.1
12.9
12.6
12.6
13.3
13.9
13.6
13.9
13.6
15.3
14.0
13.6
13.9
14.0
13.5
13.9
14.1



CRUISE *T3-014

DATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60

*(T.S
03 *AUG 70
16.9 GMT
84-40. *2N
105-56. *OW

TEMP
*C

-1.66
-1.52
-1.64
-1.65
-1.62
-1.59
-1.51
-1.42
-1.40
-1.38
-1.48

STATION
*. ENGLISH;

*BARO^M

251 OBSERVED VALUES
UNIVERSITY OF WASHINGTON)
1012.

DRY BULB
WET BULB
*REL HUMID

SALINITY
0/00
31.037
31.062
31.126
31.138
31.203
31.351
31.601
31.828
31.942
31.977
32.014

000.
-01.
82

*SIGMAT

24
25
25
25
25
25
25
25
25
25
25

.98

.00

.05

.06

.12

.24

.44

.62

.71

.74

.77

4 WEATHER
0 VISIBILITY
0 CLOUD

CLOUD

OXYGEN
*^ML/L

TYPE
*AMT

*P04

02
6
0
8

WIND
WIND

*SPD
*DIR

*08K
00

*MARSDEN
SOUNDING *1457M

*SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-014 ST̂ ATION 026 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 09 *AUG 70 *BAROM 1022.8 WEATHER 02 WIND *SPD *03K
HOUR 07.0 GMT DRY BULB 000.0 VISIBILITY 6 WIND *DIR 14
*LAT 84-26. *6N WET BULB -01.0 CLOUD TYPE 2 *MARSDEN
*LON 106-59. *OW *REL HUMID 82 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TEMP
*C
2.04
-.88
-1.55
-1.62
-1.58
-1.59
-1.59
-1.62
-1.63
-1.50
-1.41
-1.40
-1.44
-1.42
-1.44
-1.48
-1.50
-1.46
-1.54
-1.60
-1.57
-1.44
^-1.26
-.91
-.60
-.26
-.08
.11
.20
.26
.35
.40
.41
.42

SALINITY
0/00
10.348
30.887
30.903
30.912
30.913
30.961
30.983
31.020
31.107
31.366
31.898
32.058
32.172
32.288
32.421
32.502
32.571
32.634
32.712
32.775
33.084
33.530
34.050
34.322
34̂ .462
34.564
34.658
34.730
34.778
34.798
34.828
34.847
34.859
34.863

*SIGMAT

.29
24.84
24.87
24.88
24.88
24.92
24.94
24.97
25.04
25.25
25.68
25.80
25.90
25.99
26.10
26.17
26.22
26.27
26.34
26.39
26.64
27.00
27.41
27.62
27.72
27.79
27.85
27.90
27.94
27.95
27.97
27.98
27.99
27.99

OXYGEN
*ML/L
9.71
9.51
9.51
9.49
9.52
9.51
9.45
9.45
9.35
8.85
7.69
7.43
7.37
7.16
6.98
6.96
6.84
6.82
6.78
6.81
6.44
6.15
6.43
6.83
6.83
6.74
6.81
6.65
6.65
6.70
6.71
6.74
6.78
6.82

*P04

8 SOUNDING *1266M

*SI04 *N03
*MICROGRAM-ATOMS/L
.29
.82
.90
.89
.91
.75
.76
.75
.96

1.03
1.38
1.54
1.64
1.68
1.68
1.74
1.73
1.92
1.85
1.90
2.00
1.85
1.05
.82
.75
.77
.91
.81
.94
.81
.82
1.28
1.00
1.30

.0
3.5
3.2
4.4
3.2
3.2
3.5
4.0
4.4
8.8
18.3
20.5
22.8
25.1
28.2
29.7
30.5
32.5
34.6
32.5
40.7
39.4
19.2
9.0
9.2
9.5
9.2
9.5
9.2
8.2
8.6
8.3
8.3
8.2

1.2
.5
.7
.7
.4
.7

1.0
1.1
2.4

8.7
9.7
10.8
8.3
13.1
10.6
13.8
14.6
15.3
13.5
18.3
17.2
13.1
10.4
12.4
9.7
12.4
12.8
13.6
13.5
13.4
12.5
14.6
14.9



CRUISE *T3-014

D^ATE
HOUR
*LAT
*LO^N

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60

*(T.S
11 *AUG 70
13.6 GMT
84-26. *6̂ N
106-59. *OW

TEMP
*C

-1.59

-1.60
-1.64
-1.56
-1.53
-1.48
-1.44
-1.40
-1.38
-1.36

STATION 261 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1024.1 WEATHER 71 WIND *SPD
DRY BULB 000.0 VISIBILITY 6 WIND *DIR
WET BULB -01.0 CLOUD TYPE 0 *MARSDEN
*REL HUMID 82 CLOUD *AMT 8 SOUNDING

SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
0/00 *ML/L *MICROGRAM-ATOMS/L
31.058 25.00
31.068
31.107 25.04
31.181 25.10
31.315 25.21
31.552 25.40
31.691 25.51
31.812 25.61
31.928 25.70
31.984 25.74
32.055 25.80

*08K
14

*1266M



CRUISE *T3-014 STATIÔ N 027 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 16 *AUG 70 *BAROM 1001.9 WEATHER 71 WIND *SPD UK
HOUR 07.0 GMT DRY BULB 000.0 VISIBILITY 6 WIND *DIR 32
*LAT 84-14. IN WET BULB -01.0 CLOUD TYPE 0 *MARSDEN
*LON 106-34. *OW *REL HU^MID 82 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.49
-1.56
-1.63
-1.66
-1.62
-1.64
-1.64
-1.62
-1.68
-1.62
-1.60
-1.44
-1.36
-1.37
-1.39
-1.45
-1.47
-1.47
-1.50
-1.56

SALINITY
0/00
13.824
30.885
30.919
30.921
30.941
30.940
30.949
31.065
31.219
31.334
31.471
31.784
32.018
32.160
32.312
32.388
32.487
32.546
32.620
32.703

*SIGMAT

2.93
24.86
24.89
24.89
24.90
24.90
24.91
25.00
25.13
25.22
25.33
25.58
25.77
25.89
26.01
26.07
26.15
26.20
26.26
26.33

OXYGEN
*ML/L
9.64
9.53
9.51
9.53
9.53
9.53
9.52
9.42
9.41
9.38
8.96
8.10
7.59
7.34
7.24
7.04
6.94
7.00
6.85
6.82

*P04

9 SOUNDING *1643M

*SI04 *N03
*MICROGRA^M-ATOMS/L
.42
.71
.77
.76
.70
.69
.70
.82
.87
.89

1.04
1.23
1.38
1.50
1.57
1.72
1.78
1.75
1.79
1.79

2.3
4.4
3.5
3.7
3.6
3.5
3.6
3.7
5.8
5.5
8.6
16.9
21.6
24.7
27.2
29.0
31.9
33.0
34.0
35.0

1.3
.6
.8
.6
.6
.8
.6

1.1
2.5
2.0
3.3
7.7
10.4
10.9
12.8
12.8
14.0
13.9
14.1
14.8



CRUISE *T3-014
*(T.S

DATE 17 *̂ AUG 70
HOUR 09.2 GMT
*LAT 84-14. IN
*LON 106-34. *OW

DEPTH TEMP
*M *C
40 -1.64
42 -1.58
44 -1.64
46 -1.66
48 -1.64
50 -1.66
52 -1.64
54 -1.60
56 -1.55
58 -1.52
60 -1.48

STATION 271 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1001.9 WEATHER 71 WIND *SPD
DRY BULB 000.0 VISIBILITY 6 WIND *DIR
WET BULB -01.0 CLOUD TYPE 0 *MARSDEN
*REL HUMID 82 CLOUD *AMT 9 SOUNDING

SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
0/00 *ML/L *MICROGRAM-ATOMS/L
31.002 24.95
31.109 25.04
31.222 25.13
31.245 25.15
31.297 25.19
31.329 25.22
31.386 25.27
31.459 25.32
31.505 25.36
31.624 25.46
31.730 25,54

UK
32

*1643M



CRUISE *T3-014 STATION 028 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 23 *AUG 70 *BAROM 1017.3 WEATHER 10 WIND *SPD *08K
HOUR 07.3 GMT DRY BULB -03.0 VISIBILITY 7 WIND *DIR 18
*LAT 84-15. ON WET BULB -04.0 CLOUD TYPE 0 *MARSDEN
*LON 106-33. *OW *REL HU^MID 79 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TEMP
*C
.26

^-1.48
-1.65
^-1.68
-1.66
-1.68
-1.68
-1.62
-1.61
-1.50
-1.48
-1.44
-1.40
-1.43
-1.48
-1.47
-1.50
-1.50
-1.52
-1.57
-1.58
-1.46
-1.26
-.98
-.64
-.28
-.09
.08
.18
.28
.32
.40
.42
.42

SALINITY
0/00
27.322
30.874
30.910
30.923
30.942
30.954
30.983
31.056
31.293
31.531
31.755
32.016
32.188
32.292
32.423
32.503
32.546
32.615
32.679
32.730
32.999
33.408
34.011
34.318
34.462
34.582
34.667
34.742
34.804
34.823
34.857
34.872
34.894
34.904

*SIGMAT

21.94
24.85
24.88
24.89
24.91
24.92
24.94
25.00
25.19
25.38
25.56
25.77
25.91
25.99
26.10
26.17
26.20
26.26
26.31
26.35
26.57
26.90
27.38
27.62
27.72
27.80
27.86
27.91
27.96
27.97
27.99
28.00
28.02
28.03

OXYGEN
*ML/L
9.59
9.55
9.51
9.53
9.54
9.48
9.45
9.41
9.10
8.75
8.26
7.68
7.47
7.17
7.00
6.93
6.96
6.94
6.94
6.86
6.65
6.26
6.52
6.91
7.04
6.91
6.82
6.76
6.98
6.88
6.88
6.96
6.88
6.94

*P04

6 SOUNDING *1610M

*SI04 *N03
*MICROGRAM-ATOMS/L
.79
.78
.83
.83
.81

1.15
.85
1.04
.97

1.15
1.33
1.48
1.60
1.60
1.71
1.87
1.85
1.86
1.89
1.92
1.95
1.91

.74

.70

.72

.77

.73

.79

.86

.77

.78

.73

.81

4.0
4.4
4.5
5.0
3.5
9.2
4.0
4.5
7.5
10.7
15.8
20.3
24.0
27.0
29.8
30.5
31.9
33.5
34.8
35.4
40.5
41.5
23.7
10.7
9.7
8.6
9.9
9.7
10.7
9.2
8.4
8.9
10.4
8.9

1.6
.6

1.0
.7

1.2
.9

1.1
1.1
3.0
4.4
6.8
8.4
11.2
11.9
12.9
13.6
14.9
14.1
14.9
14.3
18.1
19.1
14.0
11.2
12.0
12.0
11.7
13.0
12.0
13̂ .1
12.3
13.1
14.1
13.3



CRUISE *T3-014

DATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60

*(T.S
24 *AUG 70
08.0 GMT
84-15. ON
106-33. *OW

TEMP
*C

-1.62
-1.58
-1.63
-1.64
-1.58
-1.56
-1.50
-1.50
-1.50
-1.48
-1.48

STATIÔ N
*. ENGLISH;

*BAROM

281 OBSERVED VALUES
UNIVERSITY OF WASHINGTON)
1011.

DRY BULB
WET BULB
*REL HUMID

SALINITY
0/00
31.200
31.237
31.233
31.282
31.428
31.526
31.772
32.038
32.098
32.104
32.156

-01.
-02.
81

*SIGMAT

25
25
25
25
25
25
25
25
25
25
25

.11

.14

.14

.18

.30

.38

.58

.79

.84

.84

.89

0 WEATHER
0 VISIBILITY
0 CLOUD

CLOUD

OXYGEN
*ML/L

TYPE
*AMT

*P04

70
6
0
9

WIND
WIND

*SPD
*DIR

*14K
18

*MARSDEN
SOUNDING *1610M

*SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3^-014 STATION 029 OBSERVED V^ALUES
*(T.S. Ê NGLISH; UNIVERSITY OF WASHINGTON)

DATE 30 *AUG 70 *BAROM 1002.1 WEATHER 77 WIND *SPD *12̂ K̂
HOUR 06.8 GMT DRY BULB ^-04.0 VISIBILITY 7 WIND *DIR 09
*LAT 84-24. ON WET BULB ^-04.0 CLOUD TYPE 0 *MARSDEN
*LON 104̂ -22. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
600
700
800
900
1000
1250

TEMP
*C

-1.62
-1.56
-1.66
-1.66
-1.64
-1.63
-1.64
-1.62
-1.60
-1.54
-1.52
-1.48
-1.40
-1.38
-1.38
-1.40
-1.42
-1.41
-1.47
-1.52
-1.56
-1.48
-1.25
-.98
-.68
-.38
-.14
.07
.22
.30
.32
.40
.42
.44
.28
.18
.10
.04
-.08
-.24

SALINITY
0/00
29.397
30.793
30.807
30.820
30.849
30.861
30.923
31.028
31.192
31.350
31.708
31.879
32.068
32.232
32.333
32.415
32.540
32.610
32.681
32.738
33.037
33.406
33.969
34.292
34.419
34.537
34.633
34.716
34.780
34.804
34.835
34.853
34.862
34.876
34.882
34.889
34.897
34.906
34.917
34.926

*SIGMAT

23.65
24.78
24.80
24.81
24.83
24.84
24.89
24.98
25.11
25.23
25.52
25.66
25.81
25̂ .94
26.03
26.09
26.19
26.25
26.31
26.36
26.60
26.90
27.35
27.60
27.69
27.77
27.84
27.89
27.94
27.95
27.98
27.99
27.99
28.00
28.02
28.03
28.04
28.05
28.06
28.08

OXYGEN
*^ML/L
9.59
9.64
9.63
9.63
9.59
9.61
9.58
9.49
9.26
9.04
8.33
7.94
7.35
7.24
7.14
7.04
6.94
6.85
6.81
6.79
6.56
6.15
6.32
6.81
6.91
6.85
6.84
6.71
6.79
6.74
6.80
6.79
6.84
6.89
6.92
7.02
7.03
7.09
6.99
6.99

*P04

9 SOUNDING *1400M

*SI04 *N03
*MICROGRAM-ATOMS/L
.87
.92
.85
.87
.94
.87
.83
.89
.96
1.05
1.23
1.34
1.56
1.64
1.68
1.75
1.82
1.85
1.92
1.86
2.10
2.01
1.45
.87
.75
.81
.80
.92
.83
.87
.85
.87
.84
.85
.92
.99
.95
.93
.95
.97

5.0
5.0
5.1
4.5
5̂ .3
4.4
5.0
5.3
7.5
8.5
15.3
18.5
22.5
26.5
28.2
30.0
34.1
34.8
35.8
37.6
44.3
44.3
28.0
13.5
11.0
10.3
9.5
10.7
9.9
10.4
9.2
9.2
10.4
9.5
9.0
9.0
9.7
9.2
10.3
11.8

.7

.4

.3

.3

.2

.2

.5

.7
2.6
2.9
6.3
7.9
10.7
12.4
13.4
13.8
15.7
14.7
15.2
15.4
18.0
16.8
14.4
11.0
11.1
10.4
11.6
12.5
12.6
12.7
13.2
13.5
13.8
13.6
13.2
13.9
13.3
13.7
13.8
14.1



CRUISE *T3-014
*(T.S

DATE 31 *AUG 70
HOUR 05.8 GMT
*LAT 84-24. O^N
*LON 104-22. *OW

DEPTH TEMP
*M *C
40 -1.60
42 -1.48
44 -1.63
46 -1.63
48 -1.59
50 -1.61
52 -1.60
54 -1.60
56 -1.49
58 -1.44
60 -1.41

STATION 291 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OP WASHINGTON)

*BAROM 1003.1 WEATHER 71 WIND *SPD
DRY BULB -03.0 VISIBILITY 7 WIND *DIR
WET BULB -04.0 CLOUD TYPE 0 *MARSDEN
*REL HUMID 79 CLOUD *AMT 9 SOUNDING

SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
0/00 *ML/L *MICROGRAM-ATOMS/L
31.084 25.02
31.169 25.09
31.121 25.05
31.230 25.14
31.244 25.15
31.357 25.24
31.403 25.28
31.575 25.42
31.718 25.53
31.860 25.65
32.006 25.76

*K

*1400M



CRUISE *T3-014 STATIÔ N 030 OBSERVED VALUES
*{T.S. E^NGLISH; UNIVÊ RSITY OF WASHINGTON)

DATE 07 SEP 70 *BAROM 1005.1 WEATHER 71 WIND *SPD *12^K^
HOUR 07.4 GMT DRY BULB -01.0 VISIBILITY 7 WIND *DIR 22
*LAT 8̂ 4̂ -31. *3N WET BULB -01.0 CLOUD TYPE 0 *MARSDEN
*LON 102-42. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TEMP
*C

-1.36
-1.48
-1.66
-1.68
-1.66
-1.66
-1.67
-1.66
-1.64
-1.54
-1.52
-1.50
-1.40
-1.39
-1.40
-1.40
-1.43
-1.39
-1.45
-1.50
-1.58
-1.45
-1.32
-1.00
^-.62
-.32
-.13
.08
.22
.30
.32
.40
.40
.44

SALINITY
0/00
30.743
30.878
30.887
30.890
30.884
30.892
30.894
30.898
30.900
31.191
31.548
31.854
32.064
32.205
32.320
32.426
32.480
32.545
32.619
32.714
33.047
33.506
33.994
34.295
34.446
34.556
34.647
34.722
34.778
34.797
34.822
34.835
34.852
34.861

*SIGMAT

24.74
24.85
24.86
24.86
24.86
24.87
27.87
24.87
24.87
25.11
25.39
25.64
25.81
25.92
26.02
26.10
26.15
26.20
26.26
26.34
26.61
26.98
27.37
27.60
27.71
27.78
27.85
27.90
27.94
27.95
27.97
27.97
27.98
27.99

OXYGEN
*^ML/L
9.61
9.60
9.59
9.61
9.62
9.63
9.60
9.61
9.62
9.22
8.67
7.93
7.48
7.19
7.10
7.02
6.97
6.92
6.83
6.78
6.46
6.10
6.45
6.86
6.82
6.76
6.38
6.68
6.62
6.58
4.72
6.57
6.90
6.84

*P04

9 SOUNDING *1742M

*SI04 *N03
*MICROGRAM-ATOMS/L
.74
.74
.72
.67
.64
.65
.71
.77
.73
.82
.87

1.22
1.35
1.40
1.49
1.68
1.70
1.73
1.70
1.77
1.92
1.88
.92
.67
.63
.67
.66
.67
.67
.70
.66
.70
.67
.70

5.1
^.4
.5
.4
.5
.5
.4
.0
6.0
8.0
11.6
17.6
21.0
24.0
26.0
29.0
30.8
31.4
32.3
33.7
42.3
39.8
21.0
11.3
10.7
9.2
9.7
10.7
9.2
9.9
9.0
9.2
9.7
9.9

.7

.9
1.2
2.0
.3
.2
.2

1.1
1.6
2.1
4.6
8.9
10.2
13.4
10.7
14.9
16.6
16.8
17.8
17.0
21.0
19.7
14.8
12.5
13.8
12.0
13.4
14.8
14.9
15.1
15.2
15.4
15.3
14.3



CRUISE *T3-014

DATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60

*(T.S
08 SEP 70
05.5 GMT
84-31. *3N
102-42. *OW

TEMP
*C

-1.63
-1.48
-1.62
-1.64
-1.60
-1.62
-1.61
-1.58
-1.56
-1.50
-1.46

STATION
*. ENGLISH;

*BAROM

301 OBSERVED VALUES
UNIVERSITY OF WASHINGTON)
1009.

DRY BULB
WET BULB
*REL HUMID

SALINITY
0/00
30.998
31.113
31.188
31.202
31.243
31.318
31.411
31.432
31.595
31.764
31.924

-05.
-06.
77

*SIGMAT

24
25
25
32
25
25
25
25
25
25
25

.95

.04

.10

.12

.15

.21

.28

.30

.43

.57

.70

2 WEATHER
0 VISIBILITY
0 CLOUD

CLOUD

OXYGEN
*^ML/L

TYPE
*AMT

*P04

02
7
6
9

WIND
WIND

*SPD
*DIR

UK
18

*MARSDEN
SOUNDING *1742M

*SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-014 STATIÔ N 031 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 13 SEP 70 *BAROM 1001.0 WEATHER 71 WIND *SPD *OOK
HOUR 07.5 GMT DRY BULB -11.0 VISIBILITY 7 WIND *DIR 00
*LAT 84-50. *5N WET BULB -12.0 CLOUD TYPE 6 *MARSDEN
*LON 099-38. *OW *REL HUMID 67 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
^40
45
50
55
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.16
-1.12
-1.65
-1.66
-1.63
-1.66
-1.68
-1.67
-1.64
-1.53
-1.45
-1.44
-1.38
-1.38
-1.40
-1.41
-1.42
-1.47
-1.52
-1.51

SALINITY
0/00
24.736
30.879
30.892
30.894
30.900
30.900
30.904
30.905
30.985
31̂ .289
31.569
31.887
32.089
32.218
32.338
32.459
32.510
32.605
32.686
32.762

*SIGMAT

19.88
24.84
24.87
24.87
24.87
24.87
24.88
24.88
24.94
25.18
25.41
25.67
25.83
25.93
26.03
26.13
26.17
26.25
26.32
26.38

OXYGEN
*ML/L
9.65
9.48
9.52
9.55
9.53
9.56
9.18
8.72
9.50
8.99
8.41
7.74
7.46
7.25
6.40
6.92
6.83
6.57
6.70
6.69

*P04

9 SOUNDING *1918M

*SI04 *N03
*MICROGRAM-ATOMS/L
.83
.78
.80
.79
.79
.81
.79
.80
.82
.95

1.14
1.37
1.48
1.60
1.65
1.72
1.75
1.80
1.89
1.94

4.0
3.6
3.5
4.4
4.0
3.6
4.5
3.7
5̂ .1
7.5
12.6
19.4
21.5
25.0
28.0
29.3
31.4
32.3
35.0
36.5

1.3
.6

1.0
.9
.6
.8
.8
.8

1.9
3.0
5.3
8.7
10.5
10.7
13.0
13.2
10.8
13.1
15.2
15.2



CRUISE *T3-014
*(T.S

DATE 14 SEP 70
HOUR 09.8 GMT
*L̂ AT 84-50. *5N
*LON 099-38. *OW

DEPTH TEMP
*M *C
40 -1.63
42 -1.51
44 -1.67
46 -1.66
48 -1.61
50 -1.62
52 -1.61
54 -1.58
56 -1.51
58 -1.43
60 -1.41

STATION 311 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1001.0 WEATHER 71 WIND *SPD
DRY BULB -11.0 VISIBILITY 7 WIND *DIR
^WET BULB -12.0 CLOUD TYPE 6 *MARSDEN
*REL HUMID 67 CLOUD *AMT 9 SOUNDING

SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
0/00 *ML/L *MICROGRAM-ATOMS/L
30.926 24.89
30.926 24.89
30.933 24.90
30.997 24.95
31.172 25.09
31.241 25.15
31.353 25.24
31.480 25.34
31.664 25.49
31.834 25.62
31.920 25.69

*OOK
00

*1918M



CRUISE *T3-015
^I *rn *^Q

DATE 01 *NOV 70
HOUR 23.5 GMT
*LAT 85-05.*6N
*LON 098-40.*OW

STATION *37C OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 1016.1 WEATHER
DRY BULB -21.0 VISIBILITY 7
WET BULB -21.0 CLOUD TYPE
*REL HUMID 99 CLOUD *AMT 0

WIND *SPD *06K
WIND *DIR 04
*MARSDEN
SOUNDING *1560M

DEPTH
*M
500
600
700
800
900
1000
1250
1500

TEMP
*C
.44
.28
.18
.06
.00

-.11
-.24
-.33

SALINITY
0/00
34.897
34.905
34.902
34.920
34.924
34.937
34.956
34.961

*SIGMAT

28.02
28.03
28.04
28.06
28.07
28.08
28.10
28.11

OXYGEN
*ML/L
7.09
7.15
6.97
7.04
7.22

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-015
*(T.S

D^ATE 08 *̂ NOV 70
HOUR 02.0 ̂GMT
*LAT 85-09. O^N

STATION 372 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1018 *. 2 WEATHER
DRY BULB -19.0 VISIBILITY 7
WET BULB -19.0 CLOUD TYPE

*LON 099-12. *OW *REL HUMID 99 CLOUD *A^MT 0

DEPTH TÊ MP
*M *C
40 -1.66
42 -1.68
44 -1.66
46 -1.65
48 -1.64
50 -1.63
52 -1.62
54 -1.60
56 -1.57
58 -1.54
60 -1.50

WIND *SPD
WIND *DIR
*MARSDEN
SOUNDING

*10K
31

*1445M

SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
0/00 *ML/L *MICROGRAM-ATOMS/L
31.091 25.03
31.094 25.03
31.237 25.14
31.515 25.37
31.551 25.40
31.569 25.41
31.647 25.48
31.739 25.55
31.755 25.56
31.886 25.67
31.973 25.74



CRUISE *T3-015

DATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60

*(T.S.
15 *NOV 70
00.5 GMT
85-05. *3N
099-17. *OW

STATION
ENGLISH;
*BAROM

373 OBSERVED VALUES
UNIVERSITY OF WASHINGTON)
1019.

DRY BULB
WET BULB
*REL HUMID

TEMP SALINITY
*C

-1.60
-1.60
-1.64
-1.64
-1.65
-1.64
-1.63
-1.62
-1.52
-1.54
-1.52

0/00
31.096
31.136
31.284
31.490
31.542
31.596
31.654
31.707
31.793
31.876
31.988

-27.
-27.
99

*SIGMAT

25.
25.
25.
25.
25.
25.
25.
25.
25.
25.
25.

03
06
18
35
39
44
48
52
59
66
75

8 WEATHER
0 VISIBILITY
0 CLOUD

CLOUD

OXYGEN
*ML/L

TYPE
*AMT

*P04

7
7
8

WIND
WIND

*SPD
*DIR

*OOK

*MARSDEN
SOUNDING *2094M

*SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-015
*(T.S

DATE 24 *NOV 70
HOUR 01.0 GMT
*LAT 85-16. *3N
*LÔ N 098-48. *OW

DEPTH TEMP
*M *C
40 -1.67
42 -1.68
44 -1.69
46 -1.69
48 -1.63
50 -1.62
52 -1.58
54 -1.57
56 -1.52
58 -1.48
60 -1.46

*STAr

*. *ENGLIS^I
*BAROM
DRY *B^l
WET *Bl
*REL Ĥ I

SALINITY
0/00
30.997
31.008
31.005
31.056
31.511
31.643

31.934
31.994
32.051

IN 374 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)

1016*.2 WEATHER
*^\ -31.0 VISIBILITY 7
^I -31.0 CLOUD TYPE
^ID 99 CLOUD *AMT 0

WIND *SPD *14K
WIND *DIR 18
*MARSDEN
SOUNDING *1310M

*SIGMAT OXYGEN
*ML/L

24.95
24.96
24.96
25.00
25.37
25.47

25.71
25.75
25.80

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-015
*(T.S

D^ATE 29 *NOV 70
HOUR 06.2 GMT
*L̂ AT 85-19. *5̂ N
*LON 097-39. *8W

DEPTH TEMP
*M *C
40 -1.66
42 -1.64
44 -1.58
46 -1.58
48 -1.52
50 -1.48
52 -1.48
54 -1.44
56 -1.41
58 -1.41
60 -1.42

STATION 381 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1008.6 WEATHER
DRY BULB -41.0 VISIBILITY 7
WET BULB -41.0 CLOUD TYPE
*REL HUMID 99 CLOUD *AMT 0

WIND *SPD
WIND *DIR
*MARSDEN
SOUNDING

*04K
36

*1288M

SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
0/00 *ML/L *MICROGRAM-ATOMS/L
31.128 25.06
31.450 25.32
31.634 25.46
31.722 25.54
31.778 25.58
31.834 25.62
31.904 25.68
31.968 25.73
32.023 25.78
32.028 25.78
32.063 25.81



CRUISE

DATE
HOUR
*LAT
*LO^N

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
600
700
800
900
1000
1250

*T3-015
*(T.S

30 *NOV 70
01.8 GMT
85-15. *9̂ N
097-52. *4W

TEMP
*C

-1.67
-1.69
-1.68
-1.70
-1.70

-1.69
-1.70
-1.58
-1.57
-1.51
-1.49
-1.45
-1.42
-1.45
-1.47
-1.43
-1.47
-1.48
-1.50
-1.57
-1.41
-1.28
-.93
-.53
-.20
-.06
.12
.24
.31
.33
.42
.43
.44
.28
.16
.06
.00

-.13
-.24

STATIÔ N 038 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1014.
DRY BULB -38.
WET BULB -38.
*REL HUMID 99

SALINITY
0/00
31.056
31.085
31.070
31.069
31.077
31.081
31.076
31.072
31.544
31.736
31.920
32.077
32.198
32.262
32.391
32.481
32.584
32.638
32.731
32.788
33.102
33.573
34.148
34.351
34.512
34.616
34.693
34.763
34.836
34.841
34.874
34.874
34.895
34.807
34.910
34.882
34.921
34.928
34.945
34.951

*SIGMAT

25.00
25.02
25.01
25.01
25.02

25.02
25.01
25.39
25.55
25.70
25.82
25.92
25.97
26.07
26.15
26.23
26.28
26.35
26.40
26.65
27.03
27.49
27.64
27.76
27.83
27.88
27.93
27.98
27.98
28.01
28.00
28.02
27.95
28.04
28.02
28.06
28.07
28.09
28.10

2 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR
0 CLOUD TYPE *MARSDEN

CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
8.82

8.83
8.83
8.77
8.80
8.79
8.84
8.32
7.86
7.41
7.06
6.83
6.71
6.58
6.49
6.42
6.37
6.26
6.20
5.93
5.58
6.06
6.28
6.19
6.11
5.93
6.07
6.10
6.12
6.14
6.23
6.21
6.26
6.30
6.17
6.22
6.38

*13K
34

*1293M



CRUISE

DATE
HOU^R
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

*T3-015
*(T^.S

25 DEC 70
02.9 GMT
85-10. *3̂ N
096-51. *1W

TEMP
*C

^-1.45
-1.65
-1.70
-1.69
-1.68
-1.69
-1.70
-1.74
-1.66
-1.63
-1.57
-1.51
-1.46
^-1.43
-1.47
^-1.52
-1.48
-1.49
-1.51
-1.53
-1.55
^-1.40
-1.29
-.87
-.56
-.25
-.04
.11
.29
.35
.36
.43
.47
.46

STATION 039
*. Ê NGLISH

*BAROM

OBSERVED VALUES
*; UNIVERSITY OF WASHINGTON)

1005.
DRY BULB -39.
WET BULB -39.

5
0
0

*REL HU^MID

SALINITY
0/00
31.124
31.119
31.118
31.111
31.112
31.121
31.121
31.124
31.218
31.642
31.832
32.045
32.200
32.294
32.395
32.496
32.580
32.656
32.738
32.799
33.114
33.608
34.111
34.346
34.478
34.580
34.666
34.737
34.797
34.818
34.835
34.861
34.875
34.885

*SIGMAT

WEATHER 00 WIND *SPD
VISIBILITY 7 WIND *DIR
CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING

*06^K
17

*1593M

OXYGEN *P04 *SI04 *N03
*^ML/L *MICROGRAM-ATOMS/L

25.05
25.05
25.05
25.04
25.04
25.05
25.05
25.05
25.13
25.47
25.63
25.80
25.92
26.00
26.08
26.16
26.23
26.29
26.36
26.41
26.66
27.06
27.46
27.64
27.73
27.80
27.86
27.91
27.95
27.96
27.97
27.99
28.00
28.01

6
6
6
6
5
5
6
6

7

6
6

.19

.09

.12

.09

.73

.53

.00

.23

.79

.26

.18



CRUISE

D^ATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
250
275
300
325
350
375
400
450
500
600
700
800
900
1000
1100
1200
1300
1400
1600
1700
1800

*T3-016
*(T.S

27 MAR 71
16.5 GMT
85-23. *8N
088-34. *OW

TEMP
*C

-1.73
-1.69
-1.68
-1.69
-1.69
-1.69
-1.69
-1.71
-1.71
-1.53
-1.46
-1.44
-1.55
-1.48
-1.47
-1.46
-1.50
-1.51
-1.51
-1.55
-1.53
-1.35
-1.20
-.76
-.17
.07
.24
.35
.44
.40
.50
.49
.47
.34
.18
.08
.00

-.10
-.16
-.21
-.25
-.27
-.35
-.35
-.37

STATION 001 OBSERVED VALUES
*. ENGLISH^; UNIVERSITY OF WASHINGTON)

*BAROM 1009.
DRY BULB -26.
WET BULB -26.
*REL HUMID

SALINITY
0/00
31.255
31.255
31.256
31.258
31.266
31.262
31.254
31.352
31.267
31.848
32.096
32.224
32.342
32.436
32.521
32.609
32.697
32.775
32.838
32.878
33.228
33.760
34.185
34.379
34.596
34.675
34.750
34.810
34.837
34.834
34.873
34.877
34.881
34.902
34.901
34.902
34.913
34.922
34.936
34.944
34.952
34.943
34.898
34.957
34.955

*SIGMAT

25.16
25.16
25.16
25.16
25.17
25.17
25.16
25.24
25.17
25.64
25.84
25.94
26.04
26.11
26.18
26.25
26.32
26.39
26.44
26.47
26.75
27.18
27.52
27.66
27.81
27.86
27.91
27.95
27.97
27.97
28.00
28.00
28.00
28.03
28.04
28.05
28.06
28.07
28.08
28.09
28.10
28.09
28.06
28.11
28.11

1 WEATHER 70 WIND *SPD
0 VISIBILITY 6 WIND *DIR
0 CLOUD TYPE 2 *MARSDEN

CLOUD *AMT 2 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
8.25
8.40
8.41
8.40
8.40
8.41
8.39
8.20
8.30
7.34
6.79
6.56
7.59
6.44
6.36
6.39
6.15
6.15
6.10
5.84
5.61
5.55
6.00
7.95
6.15
6.08
6.13
6.09
6.21
6.18
5.95
6.02
6.22
6.30
6.25
6.10
6.27
6.30
6,31
6.34
6.28
6.27
6.14
6.15
6.17

*04K
23

*2004M



CRUISE *T3-016
*(T.S.

DATE 27 MAR 71
HOUR 16.5 GMT
*LAT 85-23.*8N
*LON 088-34. *OW

STATION 001 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 1009.1 WEATHER 70
DRY BULB -26.0 VISIBILITY 6
WET BULB -26.0 CLOUD TYPE 2
*REL HUMID CLOUD *AMT 2

WIND *SPD *04K
WIND *DIR 23
*^MARSDEN
SOUNDING *2004M

DEPTH TEMP SALINITY
*M *C 0/00
1900 -.38 34.953
1980 -.37 34.962

*SIGMAT OXYGEN
*ML/L

28.11 6.27
28.11 6.20

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-017

DATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60
62

*(T.S
20 APR 71
19.8 GMT
85-25. *8N
089-10. *2W

TEMP
*C

-1.70
-1.68
-1.66
-1.60
-1.52
-1.53
-1.53
-1.51
-1.49
-1.50
-1.48
-1.49

STATION
*. ENGLISH;

*BAROM

001 OBSERVED VALUES
UNIVERSITY OF WASHINGTON)
1032.

DRY BULB -19.
WET BULB
*REL HUMID

SALINITY
0/00
31.289
31.305
31.292
31.311
31.303
31.307
31.308
31.308
31.300
31.304
31.305
31.305

*SIGMAT

25
25
25
25
25
25
25
25
25
25
25
25

.19

.20

.19

.20

.20

.20

.20

.20

.19

.20

.20

.20

8 WEATHER
0 VISIBILITY

CLOUD
CLOUD

OXYGEN
*ML/L

TYPE
*AMT

*P04

45
8
1
9

WIND
WIND

*SPD
*DIR

*05K
13

*MARSDEN
SOUNDING *1999M

*SI04 *N03
*MICROGRAM-ATOMS/L



C^RUISE *T3-017

D^ATE
HOU^R
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
600
700

*(T.S
27 APR 71
23.2 GMT
85-38. Ô N

STATION 002 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1009.
DRY BULB -08.
WET BULB

086-35. *4W *REL HU^MID

TEMP
*C

-1.70
-1.70
-1.73
-1.72
-1.69
-1.69
-1.69
-1.70
-1.71
-1.68
-1.52
-1.49
-1.49
-1.49
-1.47
-1.54
-1.52
-1.53
-1.53
-1.56
-1.53
-1.33
-1.15
-.73
-.47
-.18
.03
.22
.32
.42
.41
.46
.47
.49
.35
.20

SALINITY
0/00
31.298
31.289
31.287
31.283
31.279
31.276
31.279
31.315
31.290
31.357
31.984
32.259
32.298
32.386
32.483
32.557
32.645
32.782
32.790
32.835
33.177
33.754
34.208
34.384
34.494
34.587
34.668
34.734
34.792
34.817
34.817
34.837
34.846
34.855
34.863
34.863

*SIGMAT

25.19
25.19
25.19
25.18
25.18
25.18
25.18
25.21
25.19
25.24
25.75
25.97
26.00
26.07
26.15
26.21
26.28
26.39
26.40
26.44
26.71
27.18
27.54
27.66
27.74
27.80
27.86
27.90
27.94
27.96
27.96
27.97
27.98
27.98
28.00
28.01

1 WEATHER 00 WIND *SPD
0 VISIBILITY WIND *DIR

CLOUD TYPE 5 *MARSDEN
CLOUD *AMT 8 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRA^M-ATOMS/L
8.36
8.37
8.39
8̂ .25
8.13
8.43
8.49
8.42
8.21
8.42
6.97
6.54
6.54
6.43
6.23
6.13
6.05
6.10
6.05
5.96
5.56
5.50
5.95
6.12
6.05
6.03
5.99
5.95
5.91
6.04
6.09
6.05
6.04
6.12
6.10
6.25

*07K
04

*2798M



CRUISE *T3-018 STATION 001 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 05 *JUN 71 *BAROM 1013.3 WEATHER 00 WIND *SPD *04K
HOUR 00.5 GMT DRY BULB -04.0 VISIBILITY 7 WIND *DIR 32
*LAT 85-12. *4N WET BULB -05.0 CLOUD TYPE 0 *MARSDEN
*LON 088-29. *OW *REL HUMID 78 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
45
46
48
50
52
54
55
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.63
-1.69
-1.72
-1.70
-1.72
-1.74
-1.74
-1.74
-1.63
-1.65
-1.73
-1.64
-1.70
-1.68
-1.62
-1.55
-1.51
-1.55
-1.52
-1.49
-1.50
-1.47
-1.51
-1.50
-1.48
-1.51
-1.53
-1.53

SALINITY
0/00
31.390
31.382
31.376
31.384
31.378
31.384
31.384
31.384
31.386
31.382
31.405
31.382
31.383
31.435
31.892
32.012
32.014
32.060
32.130
32.171
32.305
32.419
32.503
32.581
32.657
32.724
32.797
32.867

*SIGMAT

25.27
25.26
25.26
25.26
25.26
25.27
25.27
25.27
25.27
25.26
25.28
25.26
25.26
25.31
25.67
25.77
25.77
25.81
25.87
25.90
26.01
26.10
26.17
26.23
26.29
26.35
26.41
26.46

OXYGEN
*ML/L
9.13
9.08
9.21
9.13
9.13
9.08
9.13
9.11

9.08

8.97

7.57

7.17
7.09
6.94
6.83
6.83
6.69
6.69
6.61
6.53

*P04

2 SOUNDING *2029M

*SI04 *N03
*MICROGRAM-ATOMS/L
1.13
1.05
.95

1.03
.95

1.02
1.01
.97

.99

.98

1.42

1.56
1.68
1.84
1.83
1.94
1.99
2.04
2.07
2.07

10.0
4.0
6.0
5.0
6.0
7.0
7.0
5.0

5.0

6.0

6.0

19.0
22.0
25.0
29.0
28.0
31.0
35.0
36.0
38.0

2.5
1.4
1.6
1.7
1.6
1.2
1.8
1.7

.7

1.5

9.1

10.9
12.1
14.8
13.9
15.5
15.6
17.0
17.3



CRUISE *T3-018 STATION 002 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 12 *JUN 71 *BAROM 1032.5 WEATHER 80 WIND *SPD *06K
HOUR 22.8 GMT DRY BULB 000.0 VISIBILITY 6 WIND *DIR 13
*LAT 85-02. ON WET BULB 000.0 CLOUD TYPE 7 *MARSDEN
*LON 089̂ -31. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TEMP
*C

-1.69
-1.69
-1̂ .69
-1.71
-1.72
-1.72
-1.74
-1.70
-1.68
-1.68
-1.60
-1.48
-1.47
-1.47
-1.51
-1.50
-1.51
-1.50
-1.53
-1.54
-1.54
-1.41
-1.23
-.80
-.45
-.17
.00
.19
.32
.39
.33
.43
.43
.46

SALINITY
0/00
31.394
31.383
31.387
31.391
31.393
31.400
31.408
31.416
31.418
31.430
31.827
32.110
32.230
32.384
32.463
32.582
32.651
32.730
32.784
32.849
33.182
33.729
34.182
34.362
34.488
34.579
34.654
34.732
34.782
34.804
34.804
34.832
34.836
34.856

*SIGMAT

25.27
25.26
25.27
25.27
25.27
25.28
25.28
25.29
25.29
25.30
25.62
25.85
25.95
26.07
26.13
26.23
26.29
26.35
26.40
26.45
26.72
27.16
27.52
27.65
27.74
27.80
27.85
27.90
27.93
27.95
27.95
27.97
27.97
27.98

OXYGEN
*ML/L
9.24
9.25
9.22
9.23
9.23
9.23
9.25
9.23
9.24
9.24
8.05
7.45
7.21
7.04
6.93
6.84
6.74
6.71
6.62
6.63
6.32
6.10
6.60
6.76
6.76
6.74
6.69
6.68
6.68
6.73
6.74
6.72
6.76
6.78

*P04

8 SOUNDING *1790M

*SI04 *N03
*MICROGRAM-ATOMS/L
1.04
1.39
1.26
1.49
1.00
1.00
.85

1.02
1.63
1.11
1.42
1.66
1.76
1.72
1.71
1.95
1.78
1.94
1.99
1.82
2.10
1.30
.89
.79
.82
.66
.85
.96

1.00
.84
.89
.98
.88
.87

6.0
6̂ .0
5.0
9.0
6.0
6.0
6.0
8.0
9.0
39.0
15.0
21.0
29.0
28.0
30.0
34.0
35.0
36.0
38.0
37.0
52.0
29̂ .0
14.0
9.0
8̂ .0
8.0
8.0
9.0
9.0
7.0
8.0
9.0
8.0
9.0

1.8
1.1
.6
.3

2.0
2.2
.0

2.6
2.4
1.9
7.3
11.4
12.9
13.8
14.0
16.8
16.0
16.9
17.0
12.0
19.5
11.6
10.5
7.5
7.8
8.8
9.3
13.6
14.6
14.7
14.3
15.1
14.2
14.6



CRUISE *T3-018 STATION 003 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 19 *JUN 71 *BAROM 1014̂ .7 WEATHER 00 WIND *SPD *04K
HOUR 23.2 GMT DRY BULB 00.0 VISIBILITY 7 WIND *DIR 30
*LAT 84-58. ON WET BULB 00.0 CLOUD TYPE *MARSDEN
*LON 088-31. *OW *REL HU^MID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.66
-1.67
-1.71
-1.70
-1.72
-1.73
-1.74
-1.72
-1.72
-1.72
-1.70
-1.66
-1.63
-1.56
-1.52
-1.48
-1.45
-1.45
-1.45
-1.48
-1.50
-1.52
-1.55
-1.56
-1.54
-1.55

SALINITY
0/00
31.454
31.453
31.417
31.414
31.417
31.418
31.425
31.432
31.442
31.449
31.458
31.474
31.601
31.997
32.078
32.188
32.278
32.336
32.436
32.467
32.568
32.622
32.714
32.782
32.803
32.899

*SIGMAT

25.32
25.32
25.29
25.29
25.29
25.29
25.30
25.30
25.31
25.32
25.32
25.34
25.44
25.76
25.82
25.91
25.98
26.03
26.11
26.14
26.22
26.26
26.34
26.39
26.41
26.49

OXYGEN
*ML/L
8.99
9.03
9.03
9.05
9.04
9.03
9.17
9.16

9.18

8.68

7.47

7.08
6.88
6.88
6.81
6.78
6.70
6.69
6.63
6.55

*P04

0 SOUNDING *2034M

*SI04 *N03
*MICROGRAM-ATOMS/L
.86
.98
.99
.99

1.00
.94
.99
.96

1.02

1.44

1.55

1.68
1.76
1.75
1.86
1.94
1.93
1.97
2.02
2.04

6.0
6.0
6.0
7.0
6.0
6.0
7.0
6.0

7.0

11.0

21.0

28.0
30.0
30.0
33.0
34.0
36.0
37.0
40.0
41.0

2.3
2.8
2.4
2.2
2.2
2.2
2.2
2.2

2.2

4.8

11.0

14.1
14.2
16.1
15.7
16.8
17.4
17.8
17.6
19.0



CRUISE *T3-018 STATION 004 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 26 *JUN 71 *BAROM 1015̂ .5 WEATHER 00 WIND *SPD *04K
HOUR 22.5 GMT DRY BULB 00.0 VISIBILITY 6 WIND *DIR 06
*LAT 84-58. ON WET BULB 00.0 CLOUD TYPE *MARSDEN
*LON 088-14. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
600
700
800
900
1000
1250
1500
1750
2000

TEMP
*C

-1.62
-1.66
-1.69
-1.69
-1.72
-1.72
-1.73
-1.71
-1.71
-1.68
-1.50
-1.47
-1.48
-1.50
-1.51
^-1.50
-1.51
-1.50
-1.53
-1.54
-1.55
-1.39
-1.22
-.79
-.45
-.19
.02
.20
.34
.39
.35
.44
.45
.46
.33
.19
.08

-.01
-.10
-.24
-.33
-.40
-.40

SALINITY
0/00
30.608
31.385
31.392
31.394
31.396
31.397
31.402
31.409
31.421
31.430
32.056
32.181
32.324
32.416
32.554
32.614
32.685
32.756
32.825
32.864
33.189
33.754
34.179
34.377
34.495
34.591
34.678
34.748
34.793
34.822
34.826
34.850
34.854
34.864
34.872
34.879
34.883
34.890
34.900
34.919
34.930
34.934
34.939

*SIGMAT

24.63
25.26
25.27
25.27
25.27
25.28
25.28
25.29
25.29
25.30
25.80
25.91
26.02
26.10
26.21
26.26
26.31
26.37
26.43
26.46
26.72
27.18
27.52
27.66
27.74
27.81
27.87
27.91
27.94
27.96
27.97
27.98
27.98
27.99
28.01
28.02
28.03
28.04
28.05
28.07
28.09
28.09
28.10

OXYGEN
*ML/L
9.21
9.24
9.22
9.21
9.22
9.24
9.21
9.20
9.22
9.20
7.49
7.29
7.09
6.94
6.85
6.74
6.72
6.66
6.59
6.56
6.20
6.09
6.51
6.88
6.74
6.68
6.65
6.65
6.63
6.71
6.72
6.72
6.73
6.78
6.80
6.85
6.85
6.85
6.85
6.87
6.83
6.75
6.70

*P04

0 SOUNDING *2042M

*SI04 *N03
*MICROG^RA^M-ATOMS/L
1.55
1.09
1.07
1.05
1.01
.96
.97
1.08
.85

1.07
1.58
1.00
1.73
2.15
2.16
2.25
2.20
2.19
2.17
2.03
2.58
1.97
1.21
1.20
1.06
.96
1.07
1.17
1.16
1.09
1.49
1.00
1.26
1.24
1.09
1.20
1.23
1.35
1.04
1.08
1.02
1.05
1.01

7.0
4.0
5.0
5.0
5.0
4.0
4.0
4.0
3.0
5.0
19.0
18.0
17.0
27.0
30.0
27.0
33.0
35.0
36.0
26.0
42.0
23.0
11.0
6.0
7.0
7.0
7.0
7.0
7.0
7.0
6.0
7.0
6.0
7.0
7.0
7.0
7.0
7.0
7.0
9.0
9.0
12.0
12.0

2.7
1.7
1.6
1.6
1.8
1.6
1.5
1.4
1.1
1.7
10.4
9.6
9.6
13.8
15.1
13.8
16.9
16.9
17.5
13.0
18.9
12.4
10.6
9.7
12.0
12.7
13.5
14.0
14.3
14.0
13.5
14.7
13.9
14.4
14.6
15.1
14.5
14.3
14.9
15.4
13.9
15.9
16.2



CRUISE *T3-018 STATION 005 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 03 *JUL 71 *BAROM 1016.0 WEATHER 00 WIND *SPD OI^K^
HOUR 22.3 GMT DRY BULB -02.0 VISIBILITY 7 WIND *DIR 34
*LAT 84-47. ON WET BULB -02.0 CLOUD TYPE *MARSDEN
*LON 088-25. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.59
-1.64
-1.66
-1.64
-1.69
-1.71
-1.71
-1.70
-1.66
-1.66
-1.68
-1.68
-1.71
-1.72
-1.71
-1.60
-1.51
-1.39
-1.46
-1.46
-1.47
-1.52
-1.54
-1.53
-1.54
-1.56

SALINITY
0/00
13.547
31.389
31.399
31.401
31.400
31.409
31.415
31.416
31.416
31.417
31.416
31.421
31.419
31.424
31.506
31.900
32.079
32.177
32.296
32.424
32.508
32.570
32.656
32.728
32.805
32.852

*SIGMAT

2.68
25.27
25.28
25.28
25.28
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25.29
25.30
25.36
25.68
25.82
25.90
26.00
26.10
26.17
26.22
26.29
26.35
26.41
26.45

OXYGEN
*ML/L
9.12
9.22
9.22
9.22
9.23
9.18
9.21
9.22

9.21

9.18

8.92

7.31
*. 7.09

6.92
6.80
6.75
6.89
6.64
6.60
6.57

*P04

0 SOUNDING *1979M

*SI04 *N03
*MICROGRAM-ATOMS/L
.68
.89
.90

1.00
.98
.89

1.05
.89

1.32

1.05

1.42

1.64
1.64
1.80
1.82
1.84
1.88
2.19
2.00
2.08

.0
5.0
4.0
5.0
5.0
4.0
5.0
5̂ .0

4.0

5.0

6.0

20.0
10.0
27.0
28.0
30.0
32.0
33.0
36.0
37.0

.7
1.9
1.6
3.2
1.8
2.2
1.8
2.1

1.8

1.9

2.6

11.9
12.2
14.2
14.8
15.8
16.1
16.7
17.4
18.0



CRUISE *T3-018 STATION 006 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 10 *JUL 71 *BAROM 1004.6 WEATHER 45 WIND *SPD *02K
HOUR 21.9 GMT DRY BULB 00.0 VISIBILITY 3 WIND *DIR 29
*LAT 84-42. ON WET BULB 00.0 CLOUD TYPE *MARSDEN
*LON 086-48. *OW *REL HUMID 99 CLOUD *Â MT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TEMP
*C

-1.52
-1.62
-1.64
-1.67
-1.67
-1.71
-1.71
-1.70
-1.69
-1.64
-1.47
-1.46
-1.47
-1.52
-1.53
-1.50
-1.47
-1.47
-1.49
-1.55
-1.52
-1.37
-1.17
-.73
-.44
-.17
.04
.19
.30
.38
.34
.43
.44
.44

SALINITY
0/00
30.959
31.397
31.406
31.407
31.403
31.420
31.430
31.456
31.504
31.574
32.121
32.268
32.382
32.474
32.560
32.627
32.706
32.765
32.820
32.894
33.233
33.818
34.225
34.408
34.508
34.606
34.685
34.770
34.797
34.817
34.824
34.847
34.856
34.865

*SIGMAT

24.92
25.27
25.28
25.28
25 *. 28
25.29
25.30
25.32
25.36
25.42
25.86
25.98
26.07
26.14
26̂ .21
26.27
26.33
26.38
26.42
26.48
26̂ .76
27.23
27.55
27.68
27.75
27.82
27.87
27.93
27.95
27.96
27.97
27.98
27.99
27.99

OXYGEN
*ML/L
9.31
9.30
9.30
9.33
9.28
9.31
9.28
9.28
9.15
8.92
7.41
7.21
7.00
6.96
6.89
6.82
6.72
6.70
6.62
6.56
6̂ .18
6.14
6.66
6.81
6.78
6.72
6.65
6.63
6.66
6.74
6.65
6.72
6.74
6.82

*P04

9 SOUNDING *2008M

*SI04 *N03
*MICROGRAM-ATOMS/L
.89
1.03
.98
.99
.77
.98
1.05
.95

1.07
1.13
1.54
1.73
1.79
1.76
1.88
1.98
1.95
2.04
2.01
2.12
2.21
1.56
.93
.90
.82
.86
.93
.98
.93
1.07
.93
.93
.93
.93

7.0
7.0
7.0
7.0
7.0
7.0
7.0
6.0
9.0
10.0
11.0
29.0
33.0
35.0
38.0
39.0
42.0
43.0
44.0
47.0
54.0
36.0
14.0
11.0
10.0
10.0
11.0
11.0
11.0
10.0
10.0
10.0
10.0
10.0

2.0
1.9
1.6
1.7
1.6
1.7
1.6
1.7
2.4
3.6
10.2
12.7
12.4
14.5
15.2
16.0
16.7
17.1
17.3
17.9
18.8
15.8
11.8
11.8
12̂ .2
12.7
13.4
14.2
14.4
14.1
14.5
14.9
14.2
14.4



CRUISE *T3-018 STATION 007 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 17 *JUL 71 *BAROM 1015.7 WEATHER 00 WIND *SPD *04^K^
HOUR 22.5 GMT DRY BULB 00.0 VISIBILITY 7 WIND *DIR 17
*LAT 84-36. ON WET BULB -01.0 CLOUD TYPE 0 *MARSDEN
*LON 087-30. *OW *REL HUMID 82 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
^40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C
-.32
-1.34
-1.65
-1.65
-1.67
-1.70
-1.77
-1.70
-1.67
-1.66
-1.67
-1.63
-1.61
-1.57
-1.54
-1.49
-1.47
-1.41
-1.46
-1.46
-1.49
-1.53
-1.55
-1.55
-1.53
-1.56

SALINITY
0/00
29.076
31.363
31.372
31.366
31.372
31.385
31.411
31.431
31.437
31.446
31.487
31.599
31.730
31.995
32.069
32.152
32.206
32.268
32.372
32.456
32.536
32.615
32.688
32.764
32.818
32.890

*SIGMAT

23.37
25.24
25.25
25.25
25.25
25.27
25.29
25.30
25.31
25.31
25.35
25.44
25.54
25.76
25.82
25.88
25.93
25.97
26.06
26.13
26.19
26.26
26.32
26.38
26.42
26.48

OXYGEN
*ML/L
9.43
9.35
9.37
9̂ .39
9.36
9.36
9.34
9.27

9.28

8.43

7.59

7.16
7.11
7.02
6.93
6.85
6.79
6.79
6.71
6.66

*P04

2 SOUNDING *1913M

*SI04 *N03
*MICROGRAM-ATOMS/L
.56
.88
.91
.92
.84
.88
.90
.91

.97

1.23

1.50

1.58
1.67
1.78
1.76
1.83
1.82
2.32
2.69
2.44

4.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0

7.0

15.0

24.0

29.0
31.0
33.0
36.0
37.0
39.0
42.0
43.0
45.0

1.6
1.7
1.8
1.6
1.3
1.6
1.8
1.8

2.2

5.1

10.7

12.8
13.7
14.3
15.4
16.1
16.1
16.9
17.3
17.2



CRUISE *T3-018 STATION 008 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 24 *JUL 71 *BAROM 1020.2 WEATHER 00 WIND *SPD *04K
HOUR 22.2 GMT DRY BULB -01.0 VISIBILITY 7 WIND *DIR 05
*LAT 84̂ -33. ON WET BULB -01.0 CLOUD TYPE *MARSDEN
*LON 088-22. *OW *REL HUMID 99 CLOUD *Â MT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
600
700
800
900
1000
1250
1500
1750

TEMP
*C
-.47
-1.60
-1.60
-1.59
-1.62
-1.62
-1.64
-1.70
-1.69
-1.66
-1.56
-1.43
-1.45
-1.46
-1.48
-1.52
-1.56
-1.56
-1.54
-1.52
-1.52
-1.30
-1.15
^-.74
-.46
^-.18
.03
.18
.28
.31
.36
.42
.39
.44
.31
.16
.08
.03

-.08
-.24
^-.38
-.40

SALINITY
0/00
28.510
31.328
31.315
31.323
31.332
31.334
31.362
31.386
31.412
31.500
31.457
32.222
32.333
32.422
32.505
32.590
32.644
32.738
32.780
32.845
33.228
33.797
34.206
34.380
34.506
34.600
34.677
34.744
34.792
34.813
34.284
34.841
34.851
34.866
34.871
34.876
34.883
34.890
34.895
34.918
34.928
34.938

*SIG^MAT

22.92
25.22
25.21
25.21
25.22
25.22
25.25
25.27
25.29
25.36
25.32
25.94
26.03
26.10
26.17
26.24
26.28
26.36
26.39
26.44
26.75
27.21
27.54
27.66
27.75
27.81
27.86
27.91
27.94
27.96
27.96
27.97
27.98
27.99
28.01
28.02
28.03
28.04
28.05
28.07
28.09
28.10

OXYGEN
*ML/L
9.53
9.52
9.52
9.52
9.52
9.43
9.40
9.28
9.27
8.94
8.09
7.26
7.08
6.98
6.92
6.79
6.81
6.71
6.65
6.63
6.19
6.13
6.64
6.75
6.73
6.78
6.64
6.57
6.60
6.59
6.71
6.65
6.72
6.73
6.80
6.80
6̂ .83
6.89
6.90
6.87
6.82
6.71

*P04

0 SOUNDING *1875M

*SI04 *N03
*MICROGRAM-ATOMS/L
.64
.78
.87
.86
.97
.85
.87
.91
1.00
.99
1.63
1.65
1.73
1.79
1.96
1.90
1.98
1.98
1.98
2.11
2.32
1.60
.95
.81
.74
.79
.83
.90
.90
.93
.88
.86
.90
.94

1.02
.99
.94
.95
.94
.98
.99
1.01

6.0
6.0
7.0
8.0
6.0
6.0
6.0
6.0
7.0
8.0
16.0
26.0
28.0
30.0
33.0
34.0
36.0
37.0
39.0
41.0
48.0
33.0
13.0
10.0
10.0
9.0
10.0
11.0
10.0
10.0
9.0
10.0
9.0
9.0
10.0
9.0
9.0
9.0
10.0
11.0
13.0
14.0

.5

.1

.5

.1

.3

.4
1.0
1.2
1.5
2.5
7.7
12.8
13.1
14.7
15.4
15.8
16.1
17.2
17.3
17.9
18.6
15.7
12.0
12.2
11.3
12.4
13.2
13.3
13.7
15.1
14.2
13.6
13.5
14.2
14.5
14.7
13.8
14.4
14.8
15.1
15.1
16.2



CRUISE *T3-018 STATION 009 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 31 *JUL 71 *BAROM 1008.2 WEATHER 01 WIND *SPD *02K
HOUR 21.4 GMT DRY BULB -01.0 VISIBILITY 7 WIND *DIR 06
*LAT 84-42. ON WET BULB -01.0 CLOUD TYPE 0 *MARSDEN
*LON 086-37. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TÊ MP
*C
.16

-1.68
-1.56
-1.62
-1.63
-1.63
-1.64
-1.69
-1.70
-1.68
-1.65
-1.65
-1.68
-1.68
-1.69
-1.71
-1.68
-1.61
-1.46
-1.43
-1.45
-1.49
-1.50
-1.54
-1.57
-1.57

SALINITY
0/00

31.326
31.362
31.388
31.418
31.497
31.587
31.614
31.635
31.649
31.663
31.668
31.692
31.700
31.731
31.815
31.958
32.277
32.399

32.572
32.630
32.721
32.805
32.792

*SIGMAT

25.22
25.25
25.27
25.29
25.36
25.43
25.45
25.47
25.48
25.49
25.49
25.51
25.52
25.55
25.61
25.73
25.98
26.08

26.22
26.27
26.34
26.41
26.40

OXYGEN
*ML/L
9.56
9.36
9.33
9.39
9.32
9.27
9.25
9.14

9.18

9.07

9.07

7.94
7.00
6.75
6.70
6.57
6.51
6.44
6.40
6.34

*P04

5 SOUNDING *2009M

*SI04 *N03
*MICROGRAM-ATOMS/L
.15
.87
.92
1.00
.93
.92
.96
.97

.99

1.04

1.08

1.57
1.71
1.80
1.84
1.91
1.94
2.00
2.10
2.16

1.0
5.0
5.0
6.0
5.0
6.0
7.0
6.0

6.0

7.0

7.0

16.0
27.0
29.0
30.0
33.0
34.0
35.0
39.0
39.0

.5

.4

.3

.5

.4

.5
1.1
1.6

2.4

1.9

2.3

8.6
13.0
14.5
15.6
16.0
15.3
17.0
17.3
18.1



CRUISE *T3-018 STATIÔ N 010 OBSÊ RVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 07 *AUG 71 *BAROM 995.8 WEATHER 70 WIND *SPD *06K
HOUR 21.9 GMT DRY BULB -02.0 VISIBILITY 4 WIND *DIR 05
*LAT 84-48. ON WET BULB -03.0 CLOUD TYPE 5 *MARSDEN
*LON 085-28. *OW *REL HUMID 80 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TEMP
*C

-1.54
-1.53
-1.63
-1.63
-1.64
-1.63
-1.63
-1.66
-1.69
-1.70
-1.68
-1.65
-1.56
-1.46
-1.46
-1.50
-1.52
-1.52
^-1.53
-1.56
^-1.53
^-1.37
^-1.19
-.75
-.46
-.19
.01
.18
.30
.38
.39
.45
.42
.47

SALINITY
0/00
30.150
31.214
31.245
31.255
31.287
31.295
31.457
31.560
31.645
31.690
31.699
31.730
31.925
32.216
32.355
32.460
32.587
32.718
32.768
32.836
33.230
33.816
34.178
34.394
34.518
34̂ .605
34.675
34.746
34.802
34.829
34.830
34.852
34.869
34.893

*SIGMAT

24.26
25.12
25.15
25.16
25.19
25.19
25.32
25.41
25.48
25.51
25.52
25.54
25.70
25.93
26.05
26.13
26.24
26.34
26.38
26.44
26.76
27.23
27.51
27.67
27.76
27̂ .82
27.86
27.91
27.95
27.97
27.97
27.98
28.00
28.01

OXYGEN
*ML/L
9.30
9.34
9.31
9.27
9.28
9.23
9.24
9.22
9.14
9.14
9.05
8.93
8.02
7.08
6.81
6.65
7.30
6.36
6.34
6.37
6.03
6.06
6.41
6.64
6.65
6.61
6.54
6.56
6.51
6.51
6.59
6.59
6.59
6.66

*P04

8 SOUNDING *2101M

*SI04 *N03
*MICROGRAM-ATOMS/L
.70
.87
.86
.85
.89
.84
.96
.94
.98

1.36
1.00
1.04
1.34
1.62
1.77
1.79
1.80
1.90
1.92
1.93
2.08
1.58
1.08
.78
.78
.73
.87
.83
.88
.99
.91
.93
.94
.92

5.0
6.0
6.0
5.0
5.0
5.0
5.0
6.0
6.0
6.0
7.0
7.0
15.0
24.0
27.0
29.0
33.0
36.0
37.0
39.0
43.0
28.0
14.0
8.0
8.0
8.0
8.0
8.0
8.0
7.0
7.0
8.0
7.0
7.0

.4

.7

.7

.5

.5

.6

.8
1.1
.7

1.9
2.0
2.9
7.4
10.8
14.0
15.2
12.7
16.4
17.6
18.0
18.6
18.4
12.5
11.8
10.2
12̂ .4
13.6
13.5
14.0
13.8
13.7
14.3
13.6
13.0



CRUISE *T3-018 STATION Oil OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 13 *AUG 71 *BAROM 1001.4 WEATHER 41 WIND *SPD *OOK
HOUR 22.3 GMT DRY BULB -08.0 VISIBILITY 7 WIND *DIR
*LAT 84 -4 3. ON WET BULB -09.0 CLOUD TYPE *^MARSDEN
*LON 087-35. *OW *REL HUMID 73 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
52
54
56
58
60
62
64
66
68
70
75
80
85
90
95
100

TEMP
*C

-1.51
-1.53
-1.59
-1.55
-1.62
-1.66
-1.67
-1.68
-1.67
^-1.62
-1.60
-1.58
-1.53
-1.50
-1.48
-1.50
-1.51
-1.50
-1.46
-1.45
-1.47
-1.48
-1.52
-1.56
-1.57
-1.56

SALINITY
0/00
30.528
31.149
31.157
31.165
31.184
31.219
31.252
31.440
31.596
31.732
31.753
31.832
32.055
32.145
32.121
32.259
32.322
32.390
32.436
32.426
32.530
32.594
32.665
32.752
32.812
32.896

*SIGMAT

24.57
25.07
25.08
25.08
25.10
25.13
25.16
25.31
25.44
25.55
25.56
25.63
25.80
25.88
25.86
25.97
26.02
26.08
26.11
26.10
26.19
26.24
26.30
26.37
26.42
26.49

OXYGEN
*ML/L
9.25
9.17
9.21
9.23
9.09
9.07
9.06
9.01
8.84
8.37

8.20

7.30

6.93

6.83
6.59
6.62
6.44
6.43
6.41
6.35

*P04

0 SOUNDING *2002M

*SI04 *N03
*MICROGRAM-ATOMS/L
.86
.80
.95
.92
.94
.91
.92
.99

1.04
1.14

1.22

1.52

1.66

1.72
1.80
1.87
1.86
1.93
1.95
2.04

5.0
4.0
5.0
5.0
4.0
5.0
5.0
5.0
7.0
10.0

12.0

1̂ 8.0

24.0

27.0
28.0
31.0
34.0
35.0
37.0
39.0

.4
1.5
.6
.5
.5
.5
.7

1.2
2.6
5.0

6.0

10.7

12.9

13.9
15.1
16.1
14.9
16.8
17.6
18.0



CRUISE *T3-018 STATION 012 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 21 *AUG 71 *BAROM 1009.6 WEATHER 80 WIND *SPD *21K
HOUR 21.9 GMT DRY B̂ ULB -01.0 VISIBILITY 2 WIND *DIR 12
*LAT 84-54. ON WET BULB *. CLOUD TYPE 7 *MARSDEN
*LON 083-59. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
600
700
800
900
1000
1250
1500
1750
2000

TEMP
*C

-1.59
-1.60
-1.65
-1.59
-1.60
-1.63
-1.64
-1.65
-1.68
-1.71
-1̂ .63
-1.62
-1.54
-1.49
-1.47
-1.48
-1.52
-1.53
-1.52
-1.56
-1.54
-1.37
-1.15
-.72
-.35
-.07
.10
.16
.26
.31
.39
.43
.46
.43
.29
.17
.06
.01
-.09
^-.22
-.33
-.41
-.40

SALINITY
0/00
30.120
31.082
31.088
31.085
31.090
31.109
31.187
31.294
31.451
31.713
31.804
31.840
32.048
32.258
32.442
32.521
32.604
32.652
32.723
32.874
33.240
33.864
34.240
34.419
34.561
34.671
34.718
34.754
34.802
34.830
34.850
34.861
34.877
34.888
34.900
34.907
34.915
34.915
34.924
34.943
34.955
34.962
34.962

*SIGMAT

24.24
25.02
25.02
25.02
25.02
25.04
25.10
25.19
25.32
25.53
25.60
25.63
25.80
25.97
26.12
26.18
26.25
26.29
26.35
26.47
26.76
27.27
27.56
27.69
27.79
27.86
27.89
27.92
27.95
27.97
27.98
27.99
28.00
28.01
28.03
28.04
28.05
28.06
28.07
28.09
28.11
28.12
28.12

CLOUD *Â MT

OXYGEN
*ML/L
9.33
9̂ .35
9.35
9.35
9.35
9.36
9.39
9.41
9.34
9.07
8.69
8.53
7.75
7.20
6.80
6.70
6.57
6.51
6.42
6.35
6.07
6.18
6.60
6.66
6.51
6.35
6.33
6.36
6.42
6.44
6.52
6.51
6.60
6.60
6.62
6.64
6.68
6.73
6.65
6.73
6.65
6.57
6.63

*P04

8 SOÛ NDING *2101M

*SI04 *N03
*MICROGRAM-ATOMS/L
.72
.52
.72
.88
.84
.81
.87
.92
.92
1.10
1.05
1.05
.82

1.57
1.74
1.80
1.86
1.87
1.90
2.02
2.08
1.27
.85
.65
.68
.70
.87
.70
.96
.65
.86
.79
.88
.82
.88
.84
.90
.87
.80
.92
.86
.89

1.05

4.0
4.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
6.0
9.0
10.0
16.0
23.0
28.0
29.0
32.0
33.0
35.0
38.0
42.0
23.0
10̂ .0
7.0
8.0
10.0
11.0
9.0
9.0
9.0
7.0
8.0
7.0
7.0
8.0
8.0
8.0
8.0
8.0
9.0
10.0
12.0
12.0

.0

.0

.7

.1

.0

.2

.0

.2

.0
2.0
2.5
2.0
5.8
8.3

11̂ .2
12.1
10.6
12.8
10.9
15.1
17.4
11.0
11̂ .7
8.4
10.8
10.0
12.5
12.8
12.5
10.5
13.7
13.0
13.9
12.2
15.2
14.4
14.0
12.0
12.1
14.1
13.5
13.6
15.4



CRUISE *T3^-018 STATION 013 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 27 *AUG 71 *BAROM 1003.0 WEATHER 70 WIND *SPD *04K
HOUR 21.9 GMT DRY BULB 0-0.4 VISIBILITY 5 WIND *DIR 18
*LAT 84-56. ON WET BULB 0-0.5 CLOUD TYPE 2 *MARSDEN
*LON 081-12. *OW *REL HUMID 07 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
52
54
56
58
60
62
64
66
68
70
75
80
85
90
95
100

TEMP
*C

-1.57
-1.66
-1.61
-1.62
-1.67
-1.67
-1.61
-1.70
-1.71
-1.69
-1.69
-1.67
-1.69
-1.69
-1.71
-1.69
-1.67
-1.61
-1.54
-1.52
-1̂ .49
-1.48
-1.48
-1.56
-1.56
-1.57

SALINITY
0/00
31.163
31.211
31.233
31.279
31.309
31.322
31.626
31.777
31.810
31.854
31.851
31.847
31.870
31.878
31.878
31.907
31.951
32.060
32.144
32.194
32.369
32.501
32.616
32.728
32.778
32.863

*SIGMAT

25.08
25.12
25.14
25.18
25.20
25.21
25.46
25.58
25.61
25.65
25.64
25.64
25.66
25.66
25.67
25.69
25.72
25.81
25.88
25.92
26.06
26.16
26.26
26.35
26.39
26.46

OXYGEN
*ML/L
9.52
9.52
9.51
9.50
9.52
9.48
9.31
9.21
9.15
9.06

9.13

9.02

8.55

7.44
7.01
6.79
6.63
6.52
6.46
6.42

*P04

8 SOUNDING *1934M

*SI04 *N03
*MICROGRAM-ATOMS/L
1.10
.82
.83
.86
.87
.87
.98

1.00
1.01
1.02

1.03

1.04

1.22

1.52
1.68
1.86
1.91
1.98
2.02
2.02

5.0
4.0
5.0
5.0
4.0
4.0
6.0
7.0
7.0
8.0

7.0

8.0

12.0

22.0
26.0
30.0
33.0
36.0
37.0
39.0

1.5
.3
.4
.4
.3
.3

1.2
2.0
1.5
1.7

2.4

1.7

5.8

10.5
12.6
14.7
15.2
16.7
17.2
17.2



CRUISE *T3-018 STATION 014 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 04 SEP 71 *BAROM 1002.2 WEATHER 45 WIND *SPD *06K
HOUR 22.0 GMT DRY BULB -02.0 VISIBILITY 3 WIND *DIR 30
*LAT 84-53. ON WET BULB -03.0 CLOUD TYPE *MARSDEN
*LON 085-41. *OW *REL HUMID 80 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

TEMP
*C

^-1.68
^-1.69
-1.67
-1.65
-1.67
-1.67
-1.66
-1.71
-1.71
-1.69
-1.67
^-1.55
-1.49
-1.47
-1.47
-1.51
-1.54
-1.53
-1.53
-1.55
-1.53
-1.37
-1.14
-.72
-.42
-.17
.04
.18
.31
.37
.38
.42
.42
.47

SALINITY
0/00
31.086
31.073
31.098
31.091
31.103
31.108
31.556
31.643
31.702
31.729
31.757
31.968
32.186
32.362
32.458
32.565
32.657
32.756
32.816
32.880
33.251
33.839
34.247
34.414
34.534
34.626
34.699
34.760
34.813
34.831
34.838
34.864
34.866
34.879

*SIGMAT

25.02
25.01
25.03
25.03
25.04
25.04
25.40
25.47
25.52
25.54
25.57
25.73
25.91
26.05
26.13
26.22
26.29
26.37
26.42
26.47
26.77
27.25
27.57
27.69
27.77
27.83
27.88
27.92
27.96
27.97
27.97
27.99
28.00
28.00

OXYGEN
*ML/L
9.31
9.22
9.32
9.34
9.32
9.32
9.14
9.13
9.09
9.04
8.85
7.85
7.24
6.81
6.72
6.53
6.51
6.51
6.36
6.32
6.01
6.13
6.43
6.59
6.59
6.55
6.51
6.44
6.50
6.53
6.55
6.53
6.51
6.64

*P04

8 SOUNDING *2100M

*SI04 *N03
*MICROGRAM-ATOMS/L
.72
.63
.68
.79
.83
.82
.88
.90
.88
.87

1.03
1.22
1.40
1.55
1.67
1.27
1.74
1.87
1.65
1.91
2.00
1.31
.81
.71
.60
.54
.73
.79
.75
.84
.78
.73
.80
.80

4.0
4.0
4.0
4.0
4.0
4.0
5.0
5.0
5.0
6.0
8.0
14.0
21.0
26.0
29.0
31.0
34.0
35.0
36.0
38.0
42.0
25.0
11.0
8.0
7.0
6.0
8.0
9.0
8.0
7.0
7.0
7.0
7.0
6.0

.3

.2

.1

.1

.1

.1
1.5
1.1
.5
.8

2.7
4.0
7.3
9.4
10.8
14.3
10.5
12.7
16.8
13.6
17.7
13.7
10.7
9.8
9.7
10.0
11.8
12.2
11.8
13.0
10.5
12.1
13.1
12.7



CRUISE *T3-018 STATION 015 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 11 SEP 71 *BAROM 1027.2 WEATHER 00 WIND *SPD *OOK
HOUR 22.1 GMT DRY BULB -04.0 VISIBILITY 7 WIND *DIR
*LAT 84-50. ON WET BULB -04.0 CLOUD TYPE 0 *MARSDEN
*LON 085-22. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.41
-1.66
-1.66
-1.68
-1.69
-1.68
-1.66
-1.70
-1.70
-1.69
-1.64
-1.62
-1.67
-1.66
-1.67
-1.66
-1.63
-1.59
-1.50
-1.44
-1.47
-1.49
-1.51
-1.54
-1.56
-1.56

SALINITY
0/00
31.008
31.014
31.044
31.106
31.138
31.181
31.507
31̂ .679
31.701
31.705
31.728
31.732
31.756
31.776
31.780
31.798
31.942
32.014
32.229
32.395
32.500
32.600
32.652
32.743
32.809
32.893

*SIGMAT

24.95
24.96
24.99
25.04
25.07
25.10
25.36
25.50
25.52
25.52
25.54
25.55
25.57
25.58
25.58
25.60
25.72
25.77
25.95
26.08
26.16
26.25
26.29
26.36
26.42
26.48

OXYGEN
*^ML/L
9.37
9.39
9.40
9.43
9.41
9.45
9.34
9.28

9.21

9.09

8.98

7.94
7.25
6.94
6.82
6.75
6.74
6.53
6.47
6.41

*P04

8 SOUNDING *2101M

*SI04 *N03
*MICROGRAM-ATOMS/L
.56
.66
.74
.83
.83
.85
.88
.94

.88

.95

.96

1.37
1.54
1.62
1.68
1.86
1.78
1.91
1.94
2.00

5.0
4.0
5.0
4.0
4.0
4.0
5.0
5.0

5.0

6.0

7.0

15.0
21.0
25.0
27.0
30.0
32.0
33.0
36.0
38.0

1.2
.1
.2
.1
.2
.4
1.0
1.7

.6

.8

2.2

6.8
8.8
11.2
11.7
13.7
10.9
14.3
16.0
16.1



CRUISE *T3-018 STATIÔ N 016 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTO^N)

DATE 18 SEP 71 *BAROM 1005.0 WEATHER 03 WIND *SPD *06K
HOUR 03.4 GMT DRY BULB -12.0 VISIBILITY 7 WIND *DIR 03
*LAT 84-53. ON WET BULB -12.0 CLOUD TYPE 0 *^MARSDEN
*LON 085-58. *OW *REL HÛ MID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
600
700
800
900
1000
1250
1500
1750
2000

TEMP
*C

-1.67
-1.64
-1.67
-1.59
-1.60
-1.65
-1.64
-1.66
-1.70
-1.70
-1.64
-1.51
-1.46
-1.49
-1.48
-1.47
-1.53
-1.55
-1.55
-1.55
-1.50
-1.36
-1.13
-.71
-.42
-.20
.04
.20
.32
.34
.38
.44
.45
.40
.30
.18
.07

-.01
-.09
-.22
-.33
-.41
-.40

SALINITY
0/00
31.015
31.012
31.023
31.033
31.051
31.084
31.525
31.591
31.639
31.702
31.847
32.054
32.261
32.374
32.470
32.542
32.645
32.721
32.795
32.865
33.288
33.862
34.239
34.353
34.531
34.627
34.694
34.759
34.810
34.823
34.835
34.861
34.871
34.907
34.885
34.892
34̂ .897
34.906
34.910
34.930
34.943
34.956
34.955

*SIGMAT

24.97
24.96
24.97
24.98
24.99
25.02
25.38
25.43
25.47
25.52
25.64
25.80
25.97
26.06
26.14
26.20
26.28
26.34
26̂ .40
26.46
26.80
27,26
27.56
27.64
27.77
27.84
27.88
27.92
27.96
27.97
27.97
27.99
28.00
28.03
28.02
28.03
28.04
28.05
28.06
28.08
28.10
28.11
28.11

OXYGEN
*ML/L
9.26
9.34
9.39
9.39
9.45
9.40
9.16
9.25
9.21
9.12
8.57
7.58
7.12
7.01
6.85
6.69
6.57
6.53
6.46
6.40
6.09
6.23
6.54
6.65
6.72
6.62
6.55
6.57
6.57
6.57
6.61
6.62
6.62
6.65
6.76
6.76
6.78
6.81
6.83
6.81
6.76
6.69
6.62

*P04

5 SOUNDING *2102M

*SI04 *N03
*MICROGRAM-ATOMS/L
.33
.60
.13
.72
.76
.77
.82
.86
.86
.82
1.07
1.28
1.48
1.56
1.16
1.77
1.79
1.90
1.83
1.87
1.99
1.29
.87
.66
.62
.66
.61
.72
.68
.77
.73
.73
.72
.87
.76
.86
.79
.66
.83
.82
.86
.81
.83

5.0
4.0
4.0
4.0
4.0
4.0
5.0
5.0
5̂ .0
6.0
11.0
13.0
22.0
24.0
27.0
29.0
32.0
33.0
35.0
37.0
41.0
25.0
11.0
8.0
7.0
8.0
8.0
7.0
7.0
8.0
7.0
7.0
7.0
6.0
7.0
8.0
7.0
7.0
7.0
8.0
10.0
11.0
12.0

.4

.0

.0

.0

.0

.0

.4

.2

.1

.4
2.3
4.6
6.7
7.5
10.2
11.3
7.7
11.7
11.6
13.8
16.6
12.8
9.9
8.7
8.1
9.8
10.3
11.3
11.2
11.9
11.7
11.7
11.8
12.3
13.1
12.0
12.2
9.9
12.7
12̂ .6
13.7
14.1
13,1



CRUISE *T3-018

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
^42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

*(T.S.
25 SEP 71
19.0 GMT
84-53. ON
085-58. *OW

STATION 017 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 1021.
DRY BULB -28.
WET BULB -36.
*REL HUMID

TEMP SALINITY
*C

-1.22
-1.50
-1.64
-1.59
-1.67
-1.70
-1.69
-1.64
-1.64
-1.65
-1.66
-1.68
-1.68
-1.65
-1.65
-1.62
-1.63
-1.60
-1.51
-1.46
-1.46
-1.47
-1.49
-1.54
-1.55
-1.54

0/00
30.952
30.964
30.970
30.982
31.005
31.019
31.137
31.585
31.631
31.662
31.676
31.695
31.721
31.729
31.766
31.807
31.872
31.946
32.170
32.323
32.464
32.545
32.641
32.729
32.774
32.853

*SIGMAT

24.91
24.92
24.93
24.94
24.96
24.97
25.06
25.43
25.46
25.49
25.50
25.52
25.54
25.54
25.57
25.61
25.66
25.72
25.90
26.02
26.13
26.20
26.28
26.35
26.39
26.45

0 WEATHER 45 WIND *SPD *03K
0 VISIBILITY 4 WIND *DIR 09
0 CLOUD TYPE *MARSDEN

CLOUD *AMT 0 SOUNDING *2102M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.41
9.46
9.45
9.46
9.46
9.45
9.41
9.25

9.23

9.16

8.86

8.18
7.30
7.07
6.89
6.75
6.68
6.61
6.47
6.45



CRUISE *T3-019 STATION 001 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 06 *OCT 71 *BAROM 1006.6 WEATHER 02 WIND *SPD *08K
HOUR 23.5 GMT DR̂ Y BULB -21.0 VISIBILITY 8 WIND *DIR 12
*LAT 85-17. ON WET BULB *. CLOUD TYPE *MARSDEN
*LON 082-25̂ . *OW *REL HUMID

DEPTH
*M
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
95
100

TEMP
*C

-1.18
-1.44
-1.63
-1.66
-1.68
-1.67
-1.64
-1.64
-1.64
-1.64
-1.66
-1.67
-1.63
-1.63
-1.63
-1.63
-1.57
-1.53
-1.46
-1.46
-1.48
-1.46
-1.50
-1.54
-1.54
-1.54

SALINITY
0/00
31.200
31.230
31.270
31.250
31.530
31.650
31.910
31.920
31.990
32.020
32.060
32.090
32.120
32.150
32.240
32.270
32.330
32.550
32.720
32.840
32.920
33.000
33.070
33.140
33.140
33.230

*SIGMAT

25.11
25.14
25.17
25.16
25.38
25.48
25.69
25.70
25.75
25.78
25.81
25.84
25.86
25.88
25.96
25.98
26.03
26.21
26.34
26.44
26.50
26.57
26.63
26.68
26.68
26.76

CLOUD *AMT

OXYGEN
*ML/L
8.90
8.68
8.83
8.84
9.62
8.91
8.73
8.68
8.62
8.57
8.50
8.42
8.26
8.21
8.03
7.89
7.51
6.92
6.54
6.44
6.32
6.20
6.16
5.57
6.12
6.13

*P04

5 SOUNDING *2098M

*SI04 *N03
*MICROGRAM-ATOMS/L
.02

1.70
2.91
.54
.19
.79
.81

.50

.75

.84

.98

.59
1.14
.52
.25
.60

1.29
1.10

1.26

8.0
5.0
4.0
4.0
7.0
3.0
.0

8.0

5.0

12.0

22.0
21.0
20.0
32.0
21.0
22.0
31.0
33.0

35.0

.2

.3
1.2
.0
.0
.0
.5

.0

1.3

.7

4.8
5.2
8.9
1.2
9.9
6.1
15.8
7.9

17.1



CRUISE

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
^45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500

*T3^-019
*(T.S

14 *OCT 71
18.7 GMT
85-12̂ . *4N
079-05. *OW

TEMP
*C

-1.65
-1.68
-1.66
-1.67
-1.67
-1.66
-1.67
-1.69
-1.66
-1.63
-1.56
-1.53
-1.52
-1.50
-1.48
-1.50
-1.51
-1.51
-1.54
-1.57
-1.55
-1.35
-1.13
-.75
-.43
-.16
.06
.23
.34
.40
.41
.41
.47
.45

STATION 002 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1005.
DRY BULB -23.
WET BULB
*REL HÛ MID

SALINITY
0/00
31.072
31.059
31.093
31.157
31.157
31.156
31.154
31.359
31.599
31.662
31.902
32.113
32.322
32.427
32.501
32.586
32.670
32.763
32.802
32.859
33.250
33.842
34.216
34.383
34.515
34.621
34.681
34.749
34.798
34.821
34.823
34.830
34.851
34.854

*SIGMAT

25.01
25.00
25.03
25.08
25.08
25.08
25.08
25.24
25.44
25.49
25.68
25.85
^.26.02
26.11
26.16
26.23
26.30
26.38
26.41
26.46
26.77
27.25
27.54
27.66
27.76
27.83
27.87
27.91
27.94
27.96
27.96
27.97
27.98
27.98

6 WEATHER 02 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 8 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.20
9.19
9.18
9.16
9.17
9.18
9.20
9.13
8.91
8.83
8.14
7.45
6.95
6.74
6.66
6.60
6.55
6.40
6.35
6.34
5.93
6.03
6.39
6.57
6.49
6.44
6.38
6.32
6.42
6.44
6.47
6.44
6.51
6.51

*02K
04

*1992M



CRUISE *T3-019 STATION 003 OBSERVED VALUES
*^(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 01 *NOV 71 *BAROM 1012.2 WEATHER 02 WIND *SPD *03K
HOUR 22.0 GMT DRY BULB -31.0 VISIBILITY 7 WIND *DIR 03
*LAT 85-08. *2N WET BULB *. CLOUD TYPE *MARSDEN
*LON 083-17. *OW *REL HU^MID

DEPTH
*M
5
10
15
20
25
30
35
^40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.25
-1.65
-1.56
-1.68
-1.70
-1.70
-1.67
-1.67
-1.65
-1.65
-1.66
-1.66
-1.64
-1.64

.95
-1.61
-1.62
-1.58
-1.49
-1.47
-1.47
-1.49
-1.51
-1.53
-1.52
-1.53

SALINITY
0/00
31.019
31.030
31.033
31.049
31.050
31.038
31.052
31.163
31.279
31.471
31.662
31.647
31.703
31.737
31.771
31.877
31.935
31.996
32.204
32.341
32.474
32.584
32.649
32.729
32.798
32.850

*SIGMAT

24.96
24.98
24.98
24.99
24.99
24.98
25.00
25.09
25.18
25.33
25.49
25.48
25.52
25.55
25.48
25.66
25.71
25.76
25.92
26.04
26.14
26.23
26.29
26.35
26.41
26.45

CLOUD *AMT

OXYGEN
*ML/L
9.08
9.22
9.16
9.19
9.22
9.19
9.12
9.08
9.15
9.08
8.97
8.84
8.82
8.73
8.64
8.68
8.10
7.91
7.15
7.09
6.64
6.55
6.46
6.40
6.30
6.30

*P04

2 SOUNDING *2093M

*SI04 *N03
*MICROGRAM-ATOMS/L
.54
.64
.55
.60
.62
.60
.80
.67

.65

.68

.62

.88
1.06
1.23
1.39
1.43
.83
1.03
1.31
1.51

4.0
2.0
4.0
2.0
3.0
5.0
2.0
3.0

3.0

4.0

7.0

12.0
19.0
25.0
26.0
28.0
31.0
33.0
35.0
34.0

.6

.6

.5

.0

.0

.1

.4

.8

1.4

.6

1.9

6.9
10.7
10.4
10.0
13.3
5.1
10.6
12.7
12.4



CRUISE *T3-019 ST̂ ATIÔ N 004 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 09 *NOV 71 *BAROM 1015̂ .4 WEATHER 36 WIND *SPD *13K
HOUR 20.5 GMT DRY BULB -26.0 VISIBILITY 6 WIND *DIR 23
*LAT *84^-43.4N WET BULB *. CLOUD TYPE *MARSDEN
*LON 087̂ -41. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
450
500
800
900
1000
1250
1500
1750
1950

TEMP
*C

-1.02
-1.42
-1.55
-1.70
-1.68
-1.66
-1.67
-1.65
-1.67
-1.69
-1.67
-1.66
-1.52
-1.46
-1.46
-1.50
-1.49
-1.48
-1.52
-1.54
-1.57
-1.39
-1.08
-.73
^-.42
-.17
.05
.20
.30
.32
.37
.40
.44
.47
.09

-.02
-.09
-.27
-.33
-.37
-.38

SALINITY
0/00
30.999
30.983
30.980
30.979
30.980
30.979
30.993
31.602
31.683
31.737
31.776
31.814
32.509
32.275
32.421
32.530
32.570
32.699
32.730
32.809
33.139
33.765
34.223
34.396
34.495
34.588
34.670
34.746
34.807
34.816
34.827
34.849
34.863
34.872
34.820
34.886
34.899
34.913
34.951
34.942
34.943

*SIGMAT

24.94
24.93
24.94
24.94
24.94
24.94
24.95
25.44
25.51
25.55
25.58
25.61
26.17
25.98
26.10
26.19
26.22
26.33
26.35
26.42
26.68
27.19
27.55
27.67
27.74
27.80
27.86
27.91
27.95
27.96
27.97
27.98
27.99
28.00
27.98
28.04
28.05
28.07
28.10
28.10
28.10

CLOUD *AMT

OXYGEN
*ML/L
9.46
9.50
9.50
9.48
9.50
9.50
9.50
9.36
9.33
9.26
9.17
9.00
7.68
7.18
6.98
6.75
6.69
6.59
6.57
6.48
6.28
6.79
6.68
6.76
6.75
6.71
6.63
6.53
6.60
6.61
6.70
6.56
6.69
6.72
6.81
6.87
6.89
6.78
6.73
6.69
6.73

*P04

8 SOUNDING *2003M

*SI04 *N03
*MICROGRAM-ATOMS/L
.34
.59
.42
.60
.35
.46
.43
.49
.46
.76
.50
.43
.55
.79
.59
.97
.96
1.16
1.02
.56
.94
.49
.24
.27
.05
.26
.31
.46
.51
.61
.27
.26
.02
.05
.49
.58
.29
.38
.14
.63
.41

3.0
3.0
3.0
3.0
2.0
3.0
4.0
3.0
4.0
5̂ .0
6.0
5.0
14.0
16.0
17.0
20.0
21.0
22.0
24.0
21.0
23.0
19.0
5.0
5.0
5.0
4.0
5.0
7.0
5.0
5.0
5.0
4.0
6.0
6.0
6.0
3.0
6.0
9.0
25.0
11.0
18.0

.6

.8

.7

.4

.4

.5

.6
1.3
1.7
1.6
1.9
2.3
6.4
8.5
9.2
9.7
11.7
11.9
12.0
12.3
11.7
10.9
7.4
8.4
8.1
8.1
9.6
10.4
9.8
9.1
9.2
10.2
10.6
10.3
10.5
10.4
10.8
11.2
11.1
13.7
10.3



CRUISE *T3-019

D̂ ATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

*(T.S.
22 *NOV 71
01.2 GMT
84-36. IN
084-43. *OW

STATION 005 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BA^ROM 999̂ .
DRY BULB -36.
WET BULB
*REL HUMID

TEMP SALINITY
*C
-.26
-1.10
-.92
-1.45
-1.60
-1.62
-1.66
-1.65
-1.65
-1.66
-1.67
-1.67
-1.68
-1.68
-1.66
-1.66
-1.64
-1.64
-1.54
-1.50
-1.49
-1.49
-1.50
-1.52
-1.54
-1.56

0/00
31.049
31.052
31.055
31.546
31.085
31.108
31.131
31.251
31.650

31.742
31.771
31.808
31.835
31.857
31.879
31.912
31.955
32.186
32.351
32.474
32.578
32.656
32.727
32.796
32.867

*SIGMAT

24.96
24.98
24.98
25.39
25.02
25.04
25.06
25.16
25.48

25.55
25.58
25.61
25.63
25.65
25.66
25.69
25.73
25.91
26.04
26.14
26.23
26.29
26.35
26.41
26.46

1 WEATHER 00 WIND *SPD *OOK
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING *1755M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.81
9.90
9.86
9.92
9.97
9.86
9.83
9.81
9.67

9.57
9.53
9.49
9.46
9.41
9.31
9.20
8.68
7.89
7.49
7.19
7.02
6.88
6.81
6.72
6.70



CRUISE *T3-019

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
^45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500

*(T.S
27 *NOV 71
02.0 GMT
84-36. *6N

STATION 006 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1015.
DRY BULB -21.
WET BULB

084-42. *OW *REL HU^MID

TEMP
*C

-1.22
-1.61
-1.65
-1.67
-1.63
-1.66
-1.69
-1.65
-1.68
-1.66
-1.64
-1.56
-1.50
-1.48
-1.46
-1.48
-1.60
-1.51
^-1.54
-1.54
-1.54
-1.35
-1.12
-.68
-.35
-.29
-1.10
-.41
-.52
.29
.37
.42
.44
.46
.46
.47

SALINITY
0/00
31.085
31.079
31.091
31.096
31.093
31.094
31.089
31.101
31.194
31.679
31.797
31.929
32.171
32.345
32̂ .452
32.560
32.646
32.179
32.799
32.878
33.292
33.857
34.251
34.428
34.548
34.664

34.737
34.772
34.798
34.832
34.653
34.861
34.873
34.864
34.879

*SIGMAT

25.01
25.02
25.03
25.03
25.03
25.03
25.03
25.03
25.11
25.50
25.60
25.70
25.90
26.04
26.12
26.21
26.29
25.90
26.41
26.47
26.81
27.26
27.57
27.70
27.78
27.87

27.93
27.97
27.95
27.97
27.98
27.99
28.00
27.99
28.00

1 WEATHER 39 WÎ ND *SPD
0 VISIBILITY 4 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 9 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM^-ATOMS/L
9.91
9.90
9.90
9.90
9.94
9.94
9.94
9.94
9.94
9.62
9.23
8.67
7.69
7.36
7.19
7.00
6.87
6.88
6.86
6.71
6.56
6.58
6.91
7.04
6.95
7.03
9.88
6.65
6.61
6.83
6.89
6.86
6.92
7.03
6.97
7.04

*22K
17

*1742M



CRUISE *T3-019

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

*(T.S
07 DEC 71
00.1 GMT
84-37. *3N
082-31. *OW

TEMP
*C

-1.67
-1.73
-1.67
-1.69
-1.71
-1.68
-1.68
-1.68
-1.66
-1.66
-1.67
-1.64
-1.67
-1.65
-1.65
-1.66
-1.63
-1.57
-1.51
-1.48
-1.46
-1.47
-1.52
-1.49
-1.56
-1.56

STATION 007 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1013.
DRY BULB -44.
WET BULB
*REL HUMID

SALINITY
0/00
31.215
31.218
31.203
31.202
31.210
31.211
31.251
31.311
31.489
31.629
31.695
31.725
31.754
31.789
31.831
31.875
31.895
31.965
32.161
32.332
32.477
32.558
32.645
32.719
32.719
32.863

*SIGMAT

25.13
25.13
25.12
25.12
25.12
25.12
25.16
25.21
25.35
25.46
25.52
25.54
25.56
25.59
25.63
25.66
25.68
25.74
25.89
26.03
26.14
26.21
26.28
26.34
26.34
26.46

0 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOU^NDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.95
10.01
10.02
10.03
10.03
10.03
10.03
10.03
9.88
9.87
9.72
9.66
9.62
9.49
9.43
9.38
9.13
8.73
7.88
7.50
7.29
7.15
7.05
6.90
6.85
6.83

*06K
17

*1685M



Ĉ RUISE *T3-019 ST̂ ATIÔ N 008 OBSERVED VALUES
*(T.S^. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 09 DEC 71 *BAROM 1012.2 WEATHER 00 WIND *SPD *09K
HOUR 19.3 GMT DRY BULB -44.0 VISIBILITY 7 WIND *DIR 16
*LAT 84-37. *3N WET BULB *. CLOUD TYPE *MARSDEN
*LON 082-24. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
700
900
1100
1150
1200
1250
1300
1350
1400
1450

TEMP
*C

-1.70
-1.70
-1.69
-1.69
-1.69
-1.69
-1.68
-1.68
-1.68
-1.65
-1.67
-1.60
-1.57
-1.52
-1.47
-1.47
-1.49
-1.51
-1.53
-1.58
-1.38
-1.15
^-.79
-.44
-.21
.05
.21
.31
.37
.41
.44
.46
.45
.44
.44

.46

.40

.30

.23

.16

.10

.05

.00

SALINITY
0/00
31.209
31.214
31.214
31.215
31.224
31.243
31.275
31.401
31.729
31.789
31.846
31.972
32.003
32.193
32.376
32.488
32.615
32.743
32.815
33.172
33.747
34.186
34.379
34.489
34.591
34.671
34.750
34.789
34.819
34.815
34.838
34.843
34.855
34.862
34.863
34.881
34.871
34.870
34.872
34.877
34.875
34.881
34.892
34.902
34.906

*SIGMAT

25.12
25.13
25.13
25.13
25.13
25.15
25.18
25.28
25.54
25.59
25.64
25.74
25.76
25.92
26.06
26.15
26.26
26.36
26.42
26.71
27.17
27.52
27.66
27.74
27.81
27.86
27.91
27.94
27.96
27.95
27.97
27.97
27.98
27.99
27.99

28.00
28.00
28.01
28.01
28.02
28.03
28.04
28.05

CLOUD *AMT

OXYGEN
*ML/L

8.91
8.90
8.88
8.91
8.98

8.95
8.66
8.59
8.46

7.62
6.98
6.61

6.17
6.15
5.86

6.19
6.33
6.34
6.34
6.01
6.12
6.11
6.23
6.28
6.22
6.20
6.28
6.26
6.25
6.31
6.21
6.30
6.29
6.27
6.43
6.41
6.41
6.29
6.40

*P04

0 SOÛ NDING *1684M

*SI04 *N03
*MICROGRA^M-ATOMS/L
.51
.54
.48
.55
.41
.57
.52
.58
.47
.70
.62
.51
.62
.62
.40
.49
.69
.63
.82
.50
.45
.22
.14
.00
.60
.36
.12
.28
.30
.12
.25
.22
.41
.14
.33
.00
.35
.07
.07
.31
.46
.28
.16
.10
.31

5.0
5.0
5.0
4.0
4.0
5.0
5.0
4.0
6.0
6.0
7.0
16.0
17.0
21.0
23.0
24.0
26.0
27.0
27.0
28.0
13.0
21.0
8.0
7.0
9.0
6.0
7.0
8.0
7.0
8.0
9.0
8.0
7.0
7.0
7.0
9.0
7.0
7.0
8.0
7.0
6.0
6.0
7.0
6.0
4.0

.4

.5

.8

.3

.2

.5

.6
1.2
1.7
1.9
2.1
2.4
6.1
5.9
10.2
9.3
13.8
14.1
11.6
11.1
12.5
9.9
7.7
7.8
9.0
10.6
8.6
9.4
10.7
11.6
8.9
9.1
11.2
11.1
9.5
9.3
11.3
11.9
10.4
10.6
12.5
12.2
10.1
10.3
11.7



CRUISE *T3-019
*(T.S.

DATE 09 DEC 71
HOUR 19.3 GMT
*LAT 84-37.*3N
*LO^N 082-24.*OW

STATIÔ N 008 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 1012.2 WEATHER 00
DRY BULB -44.0 VISIBILITY 7
WET BULB *. CLOUD TYPE
*REL HUMID CLOUD *AMT 0

WIND *SPD *09K
WIND *DIR 16
*MARSDEN
SOUNDING *1684M

DEPTH TEMP SALINITY
*M *C 0/00
1500 -.04 34.908
1600 -.15 34.927

*SIGMAT OXYGEN
*ML/L

28.05 6.52
28.08 6.59

*P04 *SI04 *N03
*MICROGRA^M-ATOMS/L
.41 7.0 13.3
.50 7.0 11.6



CRUISE *T3-020

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

*(T.S
26 DEC 71
19.1 GMT
84-37. *5̂ N
082-55. *OW

TEMP
*C

-1.68
-1.71
-1.71^,
-1.70
-1.69
-1.69
-1.70
-1.69
-1.67
-1.69
-1.64
-1.67
-1.68
-1.63
-1.67
-1.66
-1.63
-1.54
-1.48
-1.48
-1.48
-1.51
-1.51
-1.54
-1.56

STATION 001 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1013
DRY BULB -40
WET BULB -40
*REL HUMID

SALINITY
0/00
31.230
31.270
31.260
31.270
31.270
31.290
31.300
31.300
31.600
31.700
31.700
31.750
31.750
31.820
31.820
31.870
31.910
32.120
32.330
32.470
32.570
32.650
32.720
32.810
32.890

*SIGMAT

25.14
25.17
25.16
25.17
25.17
25.19
25.20
25.20
25.44
25.52
25.52
25.56
25.56
25.62
25.62
25.66
25.69
25.86
26.03
26.14
26.22
26.29
26.34
26.42
26.48

.2 WEATHER 02 WIND *SPD

.0 VISIBILITY 7 WIND *DIR

.0 CLOUD TYPE *̂ MARSDEN
99 CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.77
9.85
9.26
9.27
9.26
9.30
9.24

9.10

9.26

8.51
7.48
7.06
6.86
6.62
6.26
6.19
5.96
5.93

*08K
15

*1969M



CRUISE *T3-020

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500

*(T.S
02 JAN 72
13.2 GMT
84-45. *8N
081-30. *OW

TEMP
*C

-1.68
-1.70
-1.69
-1.69
-1.69
-1.68
-1.69
-1.70
-1.69
-1.65
-1.66
-1.58
*-1.^.49
-1.48
-1.48
-1.49
-1.50
-1.53
-1.53
-1.55
^-1.56
-1.35
-1.09
-.67
-.40
-.14
.05
.21
.32
.37
.39
.45
.45
.44
.45
.42

STATION 002 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1028.
DRY BULB -42.
WET BULB -42.
*REL HUMID

SALINITY
0/00
31.270
31.270
31.270
31.270
31.270
31.240
31.270
31.270
31.520
31.780
31.880
32.030
32.260
32.410
32.520
32.620
32.700
^-32.750
32.830
32.900
33.310
33.870
34.260
34.420
34.520
34.630
34.690
34.760
34.810
34.820
34.840
34.860
34.870
34.870
34.880
34.880

*SIGMAT

25.17
25.17
25.17
25.17
25.17
25.15
25.17
25.17
25.37
25.58
25.67
25.79
25.97
26.09
26.18
26.26
26.33
26.37
26.43
26.49
26.82
27.27
27.58
27.69
27.76
27.84
27.87
27.92
27.96
27.96
27.98
27.99
28.00
28.00
28.00
28.01

1 WEATHER 76 WIND *SPD
0 VISIBILITY 8 WIND *DIR
0 CLOUD TYPE 1 *MARSDEN

CLOUD *AMT 6 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.05
9.50
9.24
9.25
9.23
9.23
9.30
9.30
9.14
8.93
8.64
7.92
7.17
6.88
6.̂ 84
6.71
6.57
6.57
6.50
6.46
5.95
5.86
6.49
6.58
6.51
6.48
6.49
6.41
6.42
6.43
6.42
6.52
6.49
6.52
6.55
6.57

*07K
25

*1997M



CRUISE *T3-020

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

*(T.S
11 JAN 72
23.8 GMT
84-30. *8N
086-12. *OW

TEMP
*C

^-1.67
-1.71
-1.68
-1.70
-1.69
-1.68
-1.69
-1.69
-1.69
-1.68
-1.70
-1.65
-1.66
-1.66
-1.65
-1.67
-1.66
-1.60
-1.49
-1.49
-1.48
-1.50
-1.53
-1.52
-1.56
-1.58

STATION 003 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1006.
DRY BULB -35.
WET BULB -35.
*REL HUMID

SALIN̂ ITY
0/00
31.140
31.120
31.120
31.120
31.120
31.130
31.130
31.160
31.170
31.240
31.470
31.660
31.740
31.790
31.830
31.880
31.920
32.000
32.190
32.380
26.750
32.600
32.700
32.780
32.840
32.900

*SIGMAT

25.07
25.05
25.05
25.05
25.05
25.06
25.06
25.08
25.09
25.15
25.33
25.49
25.55
25.59
25.63
25.67
25.70
25.76
25.91
26.07
21.51
26.25
26.33
26.39
26.44
26.49

0 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR
0 CLOUD TYPE *MARSDEN

CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.22
9.18
9.18
9.17
9.18
9.20
9.13
9.14

9.16

8.68

8.59

7.99
7.19
6.77
6.64
6.41
6.39
6.36
6.33
6.30

*13K
18

*1733M



CRUISE *T3-020 STATION 004 OBSERVED VALUES
*(T.S. ENG^LISH; ̂UNI^VERSITY OF WASHINGTON)

DATE 16 JAN 72 *BAROM 997.1 WEATHER 02 WIND *SPD *10K
HOUR 18.5 GMT DRY BULB -36.0 VISIBILITY 7 WIND *DIR 00
*LAT 84-29. *5N WET BULB -36.0 CLOUD TYPE 1 *MARSDEN
*LON 086-05. *OW *REL HUMID 99 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
600
700
800
900
1000
1250
1500

TEMP
*C

-1.64
-1.69
-1.69
-1.69
-1.70
-1.70
-1.69
-1.70
-1.72
-1.61
-1.59
-1.56
-1.48
-1.50
-1.49
-1.49
-1.49
-1.52
-1.54
-1.56
-1.51
-1.27
-.96
^-.61
-.34
-.11
.07
.23
.30
.35
.38
.43
.44
.44

.42

.32

.16

.09

.01
-.06
-.15
-.43

SALINITY
0/00
31.300
31.250
31.260
31.260
31.270
31.280
31.270
31.290
31.330
31.760
31.940
32.130
32.290
32.̂ 460
32.570
32.650
32.720
32.800
32.870
32.940
33.380
33.900
34.280
34.450
34.540
34.650
34.730
34.790
34.820
34.840
34.860
34.870
34.880
34.880
34.890
34.890
34.900
34.910
34.910
34.920
34.930
34.940
34.950

*SIGMAT

25.20
25.16
25.16
25.16
25.17
25.18
25.17
25.19
25.22
25.57
25.71
25.87
25.99
26.13
26.22
26.29
26.34
26.41
26.46
26.52
26.88
27.29
27.59
27.71
27.77
27.85
27.91
27.94
27.96
27.98
27.99
28.00
28.01
28.01

28.01
28.03
28.05
28.05
28.06
28.07
28.09
28.11

OXYGEN
*^ML/L
9.07
9.06
9.05
9.03
9.01
9.03
9.01
8.96
8.93
8.31
7.86
7.23
6.72

6.36
6.28
6.23
6.11
6.03
6.04
5.74
6.00
6.27
6.33
6.23
6.13
6.10
6.16
6.23
6.19
6.33
6.25
6.23
6.26
6.31
6.34
6.41
6.44
6.49
6.47
6.54
6.54
6.48

*P04

8 SOUNDING *1750M

*SI04 *N03
*MICROGRAM-ATOMS/L
.35
.40
.53
.44
.48
.54
.67
.29
.18
.26
.50
.53
.77
1.00
.98
.92
.96
1.08
.89

1.31
.67

1.01
.66
.66
.31
.53
.42
.46
.73
.42
.89
.41
.38
.36
.30
.76
.41
.55
.54
.53
.43
.48
.41

6.0
4.0
5.0
5.0
3.0
5.0
9.0
6.0
6.0

26.0
21.0
26.0
23.0
26.0
30.0
30.0
48.0
29.0
48.0
39.0
28.0
11.0
7.0
10.0
10.0
8.0
9.0
8.0
9.0
9.0
8.0
6.0
8.0
6.0
5.0
6.0
6.0
7.0
9.0
5.0
4.0
12.0



CRUISE *T3-020

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

*(T.S
24 JA^N 72
22.7 ̂ GMT
84-20. *4N
086-20. *OW

TEMP
*C

-1.65
-1.72
-1.68
-1.71
-1.71
-1.70
-1.70
-1.69
-1.69
-1.67
-1.70
-1.67
-1.68
-1.68

-1.66
-1.63
-1.60
-1.51
-1.48
-1.49
-1.50
-1.55
-1.53
-1.58
-1.56

STATION 005
*. ENGLISH

*BAROM

OBSERVED VALUES
*; UNIVERSITY OF WASHINGTON)

1009
DRY BULB -33
WET BULB -33
*REL HUMID

SALINITY
0/00
31.210
31.200
31.240
31.220
31.270
31.270
31.280
31.300
31.360
31.560
31.720
31.780
31.840
31.870
31.900
31.920
31.960
32.040
32.250
32.380
32.270
32.630
32.710
32.810
32.870
32.960

*SIGMAT

25.12
25.12
25.15
25.13
25.17
25.17
25.18
25.20
25.24
25.41
25.54
25.58
25.63
25.66

25.70
25.73
25.79
25.96
26.07
25.98
26.27
26.34
26.42
26.47
26.54

.2 WEATHER 37 WIND *SPD *13^K

.0 VISIBILITY 7 WIND *DIR 28

.0 CLOUD TYPE 5 *MARSDEN
99 CLOUD *AMT 8 SOUNDING *1847M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.23
9.05
9.05
9.01
9.06
9.02
9.03
9.18

8.72

8.57

8.46

8.32

6.44
6.27
6.22
6.13
6.16
6.06



CRUISE

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500

*T3-020
*(T.S

31 JAN 71
19.5 GMT
84-20. *4N
086-15. *OW

TEMP
*C

^-1.66
-1.70
-1.70
-1.70
-1.69
-1.70
-1.71
-1.70
^-1.70
-1.66
-1.64
-1.53
-1̂ .46
-1.51
-1.49
-1.52
-1.52
-1.53
-1.54
-1.56
-1.49
-1.06
-1.06
-.71
-.38
-.15
.08
.22
.28
.35
.39
.43
.44
.43
.43
.44

STATION 006
*. ENGLISH

*BAROM

OBSERVED VALUES
*; UNIVERSITY OF WASHINGTON)

1020.
DRY BULB -42.
WET BULB -42.
*REL HUMID

SALINITY
0/00
31.340
31.300
31.300
31.300
31.310
31.320
31.330
31.350
31.680
31.810
31.900
32.120
32.270
32.450
32.550
32.640
32.720
32.810
32.890
32.950
33.390
33.880
34.250
34.410
34.540
34.690
34.730
34.790
34.820
34.850
34.860
34.880
34.880
34.890
34.890
34.900

*SIGMAT

25.23
25.20
25.20
25.20
25.20
25.21
25.22
25.24
25.50
25.61
25.68
25.86
25.98
26.12
26.20
26.28
26.34
26.42
26.48
26.53
26.88
27.27
27.57
27.68
27.77
27.88
27.90
27.95
27.97
27.99
27.99
28.01
28.01
28.01
28.01
28.02

8 ^WEATHER 76 WIND *SPD *OOK
0 VISIBILITY 8 WIND *DIR
0 CLOUD TYPE *MARSDEN

CLOUD *AMT 0 SOUNDING *1846M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L

9.19
9.16
9.17
9.03
9.06
9.09

8.89
8,63

7.30
6.95
6̂ .66
6.50
6.31
6.29
6.23
6.20
6.23
6.05
6.06
6.39
6.53
6.44
6.35
6.29
6.31
6.29
6.33
6.42
6.38
6.43
6.51
6.50
6.52



CRUISE *T3-020

D^ATE
HOUR
*LAT
*LO^N

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95

10̂ 0

*(T.S
06 *FEB 72
22.2 GMT
84-20. *6N
086-17. *OW

TEMP
*C

-1.68
-1.73
-1.67
-1.71
-1.72
-1.70
-1.71
-1.70
-1.70
-1.72
-1.70
-1.66
-1.68
-1.68
-1.64
-1.64
-1.62
-1.52
-1.50
-1.47
-1.48
-1.52
-1.56
-1.54
-1.57
-1.57

STATION 007 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1027.
DRY BULB ̂ -43.
WET BULB -43.

7 WEATHER 00 WIND *SPD
0 VISIBILITY 8 WIND *DIR
0 CLOUD TYPE *MARSDEN

*REL HU^MID 99 CLOUD *AMT 0 SOUNDING

SALINITY
0/00
31.330
31.310
31.310
31.300
31.320
31.340

31.430
31.460
31.470
31.690
31.770
31.810
31.860
31.890
31.940
31.990
32.080
32.270
32.450
32.570
32.650
32.750
32.820
32.910
32.990

*SIGMAT

25.22
25.21
25.20
25.20
25.21
25̂ .23

25.30
25.33
25.33
25.51
25.58
25.61
25.65
25.67
25.71
25.75
25.82
25.98
26.12
26.22
26.29
26.37
26.42
26.50
26.56

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
8.94
9.21
9.22
9.20
9.20
9.20
9.20
9.22

9.16

8.77

8.57

8.93
6.90
6.63
6.51
6.38
6.27
6.27
6.24
6.23

*06K
27

*1845M



CRUISE *T3-020 STATION 008 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 14 *FEB 72 *BAROM 1006.4 WEATHER 02 WIND *SPD *12K
HOUR 20.0 GMT DRY BULB -42.0 VISIBILITY 8 WIND *DIR 17
*LAT 84-20. *5N WET BULB -42.0 CLOUD TYPE 0 *MARSDEN
*LON 086-18. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
600
700
800
900
1000
1250
1500
1750

TEMP
*C

^-1.68
-1.71
-1.70
-1.70
-1.68
-1.70
-1.70
-1.70
-1.71
-1.66
-1.64
-1.60
-1.47
-1.50
-1.49
-1.50
^-1.51
-1.53
-1.55
-1.55
^-1.53
-1.27
^-1.01
-.69
-.36
-.24
.09
.22
.32
.35
.39
.45
.43
.43
.44
.43
.21
.16
.08
.00
-.09
-.22
-.35
-.37

SALINITY
0/00
31.385
31.357
31.357
31.361
31.366
31.380
31.404
31.432
32.532
31.815
31.908
32.036
32.229
32.383
32.516
32.601
32.692
32.772
32.852
32.928
33.325
33.870
34.230
34.411
34.536
34.630
34.687
34.768
34.806
34.835
34.851
34.857
34.869
34.918
34.878

34.902
34.897
34.915
34.919
34.923
34.940
34.955
34.966

*SIGMAT

25.27
25.24
25.24
25.25
25.25
25.26
25.28
25.30
26.20
25.61
25.69
25.79
25.94
26.07
26.18
26.25
26.32
26.39
26.45
26.51
26.83
27.27
27.55
27.68
27.77
27.84
27.87
27.93
27.95
27.97
27.98
27.99
28.00
28.04
28.00

28.03
28.03
28.05
28.06
28.07
28.09
28.11
28.12

CLOUD *AMT

OXYGEN
*^ML/L
8.96
9.11
9.11
9.08
9.04
9.05
9.07
9.04
8.97
8.69
8.39
7.76
7.03
6.65
6.48
6.37
6.30
6.19
6.11
6.11
5.81
6.02
6.34
6.43
6.35
6.24
6.23
6.23
6.31
6.34
6.35
6.36
6.40
6.46
6.41
6.45
6.46
6.53
6.66
6.54
6.48
6.55
6.54
6.50

*P04

1 SOUNDING *1844M

*SI04 *N03
*MICROGRAM-ATOMS/L
.82
.83
.84
.89
1.00
.89
.96
.94
.88
.85
.62
.91

1.70
1.70
.97

2.22
2.23
1,96
2.14
2.14
2.20
1.54
1.01
.82
.56
.71
.85
.65
1.08
.90
1.00
1.06
1.10
.92
.85
.84
.77
.74
.59
.54
.30
.47
.67
.47

5.0
4.0
5.0
4.0
1.0
5.0
9.0
5.0
6.0
6.0
10.0
17.0
24.0
27.0
30.0
34.0
30.0
33.0
39.0
39.0
44.0
22.0
15.0
8.0
8.0
8.0
10.0
5.0
10.0
8.0
10.0
8.0
9.0
8.0
9.0
8.0
8.0
6.0
6.0
7.0
5.0
10.0
11.0
12.0

.6

.5

.6

.4
1.0
.8
.7
.8

1.7
2.1
2.7
7.3
10.3
11.2
12.0
13.3
12.0
14.8
12.7
15.6
13.8
10.2
10.8
9.0
10.7
11.8
12.6
8.0
13.1
10.1
12.4
10.1
12.7
11.6
14.0
13.8
10.9
10.5
8.7
11.1
8.7
11.9
12.5
13.6



CRUISE *T3-020

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

*(T.S
20 *FEB 72
18.0 GMT
84-20. *6N
086-17. *OW

TEMP
*C
-.76
-1.32
-1.64
-1.71
-1.70
-1.70
-1.69
-1.70
-1.70
-1.70
-1.70
-1.65
-1.67
-1.67
-1.63
-1.65
-1.62
-1.58
-1.50
-1.47
-1.47
-1.48
-1.52
-1.52
-1.55
-1.56

STATION 009 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1018.
DRY BULB -40.
WET BULB -41.
*REL HUMID

SALINITY
0/00
31.388
31.388
31.392
31.390
31.403
31.422
31.428
31.440
31.444
31.460
31.641
31.765
31.828
31.871
31.888
31.929
31.978
32.065
32.245
32.399

32.507
32.677
32.773
32.847
32.916

*SIGMAT

25.25
25.26
25.27
25.27
25.28
25.30
25.30
25.31
25.31
25.33
25.47
25.57
25.62
25.66
25.67
25.71
25.74
25.81
25.96
26.08

26.17
26.31
26.39
26.45
26.50

0 WEATHER 02 WIND *SPD
0 VISIBILITY 8 WIND *DIR
0 CLOUD TYPE 0 *^MARSDEN

CLOUD *AMT 2 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.16
9.15
9.14
9.15
9.16
9.15
9.16
9.15

9.15

8.73

8.52

7.72
7.01
6.73
6.56
6.48
6.35
6.31
6.28
6.27

*15K
34

*1846M



CRUISE *T3-020

DATE
HOUR
*L^AT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125

*̂ ' 150
175
200
225
250
275
300
325
350
375
400
425
450
475
500

*(T.S
27 *FEB 72
19.5 GMT
84̂ -14. *5N
086-47. *OW

TEMP
*C

-1.69
-1.71
-1.70
-1.71
-1.70
-1.70
-1.69
-1.69
-1.72
-1.63
-1.57
-1.50
-1.45
-1.48
-1.48
-1.49
-1.51
-1.52
-1.54
-1.54
-1.53
-1.29
-1.11
-.69
-.37
-.19
.04
.18
.28
.33
.37
.43
.44
.44
.46
.42

STATION 010 OBSERVED VALUES
*. E^NGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1022.
DRY BULB -27.
WET BULB -27.
*REL HÛ MID

SALINITY
0/00
31.409
31.413
31.413
31.407
31.422
31.426
31.438
31.454
31.482
31.594
31.993
32.238
32.362
32.468
32.577
32.625
32.711
32.783
32.850
32.953
33.286
33.890
34.252
34.422
34.540
34.618
34.708
34.769
34.816
34.832
34.844
34.870
34.867
34.877
34.881
34.883

*SIGMAT

25.28
25.29
25.29
25.28
25.30
25.30
25.31
25.32
25.34
25.43
25.76
25.95
26.05
26.14
26.23
26.27
26.34
26.39
26.45
26.53
26.80
27.28
27̂ .57
27.69
27.77
27.83
27.89
27.93
27.96
27.97
27.98
28.00
27.99
28.00
28.00
28.01

4 WEATHER 37 WIND *SPD
0 VISIBILITY 7 WIND *DIR
0 CLOUD TYPE 0 *MARSDEN

CLOUD *A^MT 6 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.31
9.29
9.29
9.30
9.29
9.26
9.24
9.18
9.19
8.97
8.05
7.07
6.89
6.71
6.53
6.55
6.50
6.51
6.42
6.30
6.13
6.11
6.55
6.57
6.58
6.43
6.38
6.39
6.41
6.44
6.46
6.52
6.51
6.52
6.54
6.54

*18K
35

*1862M



CRUISE *T3-020

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

*(T.S.
05 MAR 72
19.5 GMT
84-14. ON
086-54. *OW

STATION Oil OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 1015.
DRY BULB -29.
WET BULB -29.
*REL HUMID

TEMP SALINITY
*C

-1.73
-1.67
-1.70
-1.73
-1.71
-1.70
-1.70
-1.70
-1.69
-1.70
-1.72
-1.66
-1.66
-1.65
-1.59
-1.58
-1.53
-1.52
-1.46
-1.46
-1.49
-1.50
-1.53
-1.53
-1.54
-1.56

0/00
31.405
31.410
31.413
31.419
31.417
31.418
31.423
31.425
31.438
31.458
31.495
31.662
31.760
31.819
31.894
31.976
32.073
32.148
32.329
32.457
32.545
32.644
32.717
32.776
32.870
32.928

*SIGMAT

25.28
25.29
25.29
25.29
25.29
25.29
25.30
25.30
25.31
25.32
25.35
25.49
25.57
25.62
25.68
25.74
25.82
25.88
26.03
26.13
26.20
26.28
26.34
26.39
26.46
26.51

8 WEATHER 02 WIND *SPD
0 VISIBILITY 8 WIND *DIR
0 CLOUD TYPE 0 *MARSDEN

CLOUD *AMT 2 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.05
9.11
9.10
9.10
9.11
9.09
9.06
9.05

9.03

8.56

8.03

7.10
6.76
6.60
6.51
6.49
6.40
6.33
6.23
6.24

*05K
35

*1842M



CRUISE *T3-020 STATION 012 OBSERVED VALUES
*(T.S. E^NGLISH; UNIVERSITY OF WASHINGTON)

DATE 12 MAR 72 *BAROM 1005.6 WEATHER 02 WIND *SPD *09K
HOUR 19.8 GMT DRY BULB -35.0 VISIBILITY 8 WIND *DIR 15
*LAT 84-22. *8N WET BULB -35.0 CLOUD TYPE 2 *MARSDEN
*LON 085-25. *OW *REL HUMID

DEPTH
*M
0
5
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
600
700
800
900
1000
1250
1500
1750

TEMP
*C

-1.72
-1.68
-1.70
-1.72
-1.70
-1.69
-1.70
-1.71
-1.73
-1.65
-1.65
-1.60
-1.70
-1.51
-1.48
-1.49
-1.50
-1.51
-1.54
-1.55
-1.54
-1.04
-.97
-.61
-.34
-.30
.12
.24
.29
.37
.40
.45
.45
.43
.45
.42
.30
.19
.09
.03
-.05
-.21
-.34
-.38

SALINITY
0/00
31.289
31̂ .305
31.297
31.312
31.316
31.330
31.336
31.344
31.385
31.730
31.874
32.009
32.197
32.328
32.501
32.575
32.678
32.746
32.831
32.950
33.349
33.970
34.299
34.468
34.583
34.706

34.849
34.856
34.860
34.869
34.878
34.884
34.892
34.907
34.918
34.937
34.950
34.969

*SIGMAT

25.19
25.20
25.19
25.21
25.21
25.22
25.23
25.23
25.27
25.54
25.66
25.77
25.92
26.03
26.16
26.22
26.31
26.36
26.43
26.53
26.85
27.34
27.60
27.73
27.81
27.90

27.98
27.99
27,99
28.00
28.01
28.02
28.03
28.05
28.06
28.09
28.10
28.12

CLOUD *AMT

OXYGEN
*ML/L
9,21
9.16
9.19
9.18
9.15
9,15
9.16
9.16
9.12
8.63
8.40
7.86
7.24
6.82
6.48
6.35
6.32
6.27
6.28
6.16
5.98
6.05
6.39
6.48
6.38
6.36
6.30
6.30
6.32
6.37
6.38
6.44
6.48
6.44
6.48
6.47
6.51
6.49
6.51
6.59
6.63
6.57
6.48
6.48

*P04

1 SOUNDING *1719M

*SI04 *N03
*MICROGRAM-ATOMS/L

.76
1.07
.88

1.04
1.10
1.12
1.19
1.09
1.26
1.18
1.31
1.66
1.82
1.91
2.06
2.06
2.21
2.26
2.27
1.91
1.34
1.06
.71
.94

1.00
1.06
1.03
1.02
1.01
1.07
1.00
.76
.96
.88

1.01
.97
.90
.89
.85
.91
.96
.86

1.01

4.0
5.0
3.0
6.0
5.0
6.0
6.0
7.0
9.0
10.0
15.0
23.0
26.0
33.0
32.0
35.0
36.0
42.0
41.0
40.0
23.0
14.0
7.0
11.0
10.0
10.0
10.0
10.0
9.0
10.0
9.0
9.0
9.0
9.0
8.0
9.0
8.0
9.0
8.0
9.0
9.0
12.0
13.0

.9
1.2
1.1
1.3
1.4
1.6
1.2
1.2
3.1
4.0
7.9
9.3
12.8
12.5
15.0
15.0
16.0
14.2
14.5
16.8
13.6
10.3
11.0
12.4
12.1
13.0
13.2
12.8
14.2
13.7
13.3
13.9
12.7
14.0
14.1
14.2
14.3
14.1
14.0
14.2
14.6
14.7
14.8



CRUISE *T3-020

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

*(T.S
19 MAR 72
19.5 GMT
84-20. *4N
085-20. *OW

TEMP
*C

-1.68
-1.66
-1.68
-1.72
-1.69
-1.71
-1.70
-1.69
-1.68
-1.70
-1.73
-1.66
-1.66
-1.67
-1.64
-1.64
-1.60
-1.60
-1.52
-1.49
-1.51
-1.50
-1.55
-1.53
-1.54
-1.57

STATION 013 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1010.
DRY BULB -36.
WET BULB -36.
*REL HUMID

SALINITY
0/00
31.423
31.415
31.430
31.415
31.415
31.416
31.421
31.422
31.422
31.424
31.460
31.581
31.780
31.842
31.909
31.967
32.008
32.045
32.234
32.392
32.523
32.630
32.719
32.788
32.859
32.930

*SIGMAT

25.30
25.29
25.30
25.29
25.29
25.29
25.29
25.30
25.30
25.30
25.33
25.42
25.58
25.64
25.69
25.74
25.77
25.80
25.95
26.08
26.18
26.27
26.34
26.40
26.46
26.51

8 WEATHER 02 WIND *SPD
0 VISIBILITY 8 WIND *DIR
0 CLOUD TYPE 5 *MARSDEN

CLOUD *AMT 3 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.23
9.26
9.22
9.22
9.24
9.19
9.16
9.16

9.16

8.61

8.38

7.74
7.09
6.77
6.63
6.42
6.36
6.37
6.27
6.24

*10K
32

*1799M



CRUISE *T3̂ -021 STATION 001 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 02 APR 72 *BAROM 995.3 WEATHER 36 WIND *SPD *14K
HOUR 20.3 GMT DRY BULB -29.0 VISIBILITY 7 WIND *DIR 20
*LAT 84-19. ON WET BULB -29.0 CLOUD TYPE 4 *MARSDEN
*LON 085-11. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
600
700
900
1000
1250
1500
1750

TEMP
*C

-1.71
-1.73
-1.70
-1.70
-1.71
-1.70
-1.70
-1̂ .70
-1.74
-1̂ .65
-1.69
-1.60
-1.53
-1.52
-1.48
-1.50
-1.52
-1.52
-1.54
-1.55
-1.53
-1.21
-.98
-.66
-.38
-.15
.06
.21
.27
.34
.37
.45
.44
.43
.44
.42
.29
.18
.00

-.08
-.23
-.34
-.38

SALINITY
0/00
31.520
31.505
31.496
31.507
31.510
31.527
31.521
31.529
31.537
31.831
31.949
32.111
32.252
32.401
32.536
32.621
32.722
32.814
32.948
32.888
33.377
33.934
34.289
34.445
34.538
34.649
34.720
34.779
34.820
34.846
34.861
34.877
34.876
34.880
34.883
34.880
34.900
34.900
34.911
34.925
34.949
34.954
34.960

*SIGMAT

25.38
25.36
25.36
25.36
25.37
25.38
25.38
25.38
25.39
25.63
25.72
25.85
25.96
26.08
26.19
26.26
26.34
26.42
26.53
26.48
26.88
27.32
27.60
27.71
27.77
27.85
27.90
27.94
27.97
27.98
27.99
28.00
28.00
28.01
28.01
28.01
28.03
28.04
28.05
28.07
28.10
28.11
28.11

CLOUD *AMT

OXYGEN
*ML/L
9.58
9.58
9.51
9.51
9.48
9.47
9.48
9.47
9.47
9.03
8.93
7.97
7.49
7.06
6.72
6.62
6.57
6.16
6.43
6.37
6.12
6.29
6.60
6.70
6.59
6.57
6.50
6.53
6.50
6.53
6.60
6.63
6.59
6.65
6.70
6.70
6.74
6.50
6.76
6.84
6.74
6.53
6.65

*P04

4 SOUNDING *1800M

*SI04 *N03
*MICROGRA^M-ATOMS/L
.63
.56
.68
.59
.55
.66
.53
.68
.30
.66
.50
1.20
1.28
1.83
1.01
1.05
1.30
2.12
1.98
2.00
1.82
1.28
1.53
1.07
1.19
.95

1.10
.75

1.05
1.20
1.09
.83
.57
.83
.98

1.08
1.10
1.10
1.11
.87

1.10
1.04
1.40

8.0
6.0
3.0
3.0
7.0
7.0
5.0
4.0
6.0
5.0
4.0
15.0
20.0
25.0
23.0
28.0
25.0
30.0
27.0
35.0
32.0
18.0
8.0
4.0
8.0
9.0
8.0
8.0
8.0
9.0
7.0
7.0
8.0
5.0
5.0
7.0
8.0
5.0
7.0
8.0
9.0
8.0
11.0

.8

.9

.7

.4
1.2
1.2
1.2
.9
.5
1.3
.9

3.3
6.3
8.5
7.8
10.3
8.9
11.8
10.8
13.1
12.6
11.2
10.7
8.4
11.4
11.1
10.9
10.1
11.0
12.0
12.1
12.1
11.4
13.5
12.3
13.4
12.8
13.8
13.3
14.1
14.6
14.2
14.1



CRUISE *T3-021

DATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60
62

*(T.S
03 APR 72
21.8 GMT
84-19. ON
085-11. *OW

TEMP
*C

-1.77
-1.69
-1.68
-1.71
-1.68
-1.67
-1.67
-1.68
-1.69
-1.63
-1.64
-1.63

STATION
*. ENGLISH;

*BAROM

002 OBSERVED VALUES
UNIVERSITY OF WASHINGTON)

DRY BULB
WET BULB

995.
-29.
-29.

*REL HUMID

SALINITY
0/00
31.500
31.528
31.618
31.480
31.485
31.487
31.494
31.498
31.511
31.525
31.536
31.598

*SIGMAT

25
25
25
25
25
25
25
25
25
25
25
25

.36

.38

.45

.34

.35

.35

.35

.36

.37

.38

.39

.44

3 WEATHER
0 VISIBILITY
0 CLOUD

CLOUD

OXYGEN
*ML/L

TYPE
*AMT

*P04

36
7
4
4

WIND
WIND

*SPD
*DIR

*14K
20

*MARSDEN
SOUNDING *1800M

*SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-021

D^ATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60
62

*^(T.S
16 APR 72
19.9 GMT
84-23. *6N
084-29. *OW

TEMP
*C

-1.71
-1.73
-1.71
-1.71
-1.69
-1.68
-1.67
-1.66
-1.69
-1.65
-1.65
-1.64

STATIÔ N 003 OBSERVED VALUES
*. E^NGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1012.
DRY BULB -12.
WET BULB -13.
*REL HUMID

SALINITY *SIGMAT
0/00
31.674 25.50
31.687 25.51
31.695 25.52
31.708 25.53
31.650 25.48
31.773 25.58
31.848 25.64
31.912 25.69
31.962 25.73
31.977 25.74
32.016 25.78
32.067 25.82

9 WEATHER
0 VISIBILITY
0 CLOUD

CLOUD

OXYGEN
*ML/L

TYPE
*AMT

*P04

00 WIND *SPD
8 WIND *DIR

*MARSDEN
0 SOUNDING

*SI04 *N03

*06K
02

*1770M

*MICROGRAM^-ATOMS/L



CRUISE *T3-021 STATION 004 OBSERVED VALUES
*(T.S. ENGLISĤ ; UNIVERSITY OF WASHINGTON)

DATE 30 APR 72 *BAROM 1027.9 WEATHER 02 WIND *SPD *06K
HOUR 18.1 GMT DRY BULB ^-08^.0 VISIBILITY 7 WIND *DIR 21
*LAT 84-22. *6N WET BULB ^-12.0 CLOUD TYPE 0 *MARSDEN
*LON 084-29. *8W *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
600
700
800
900
1000
1250
1500
1750

TEMP
*C

-1.62
-1.71
-1.70
-1.72
-1.71
-1.70
-1.71
-1.72
-1.74
-1.68
-1.68
-1.66
-1.54
-1.51
-1.49
-1.50
-1.51
-1.51
-1.53
-1.55
-1.55
-1.34
-1.05
-.68
-.40
-.19
.06
.15
.29
.35
.40
.44
.43
.44
.43
.39
.28
.17
.06
.00

^-.08
-.22
-.36
-.39

SALINITY
0/00
31.648
31.644
31.639
31.637
31.616
31.442
31.648
31.644
31.676
31.786
31.866
32.017
32.170
32.321
32.451
32.574
32.664
32.735
32.831
32.781
33.287
33.504
34.155
34.408
34.531
34.649
34.713
34.778
34.815
34.777
34.845
34.833
34.866
34.897
34.892
34.883
34.882

34.900

34.870
34.928
34.936
34.941

*SIGMAT

25.48
25.48
25.47
25.47
25.45
25.31
25.48
25.48
25.50
25.59
25.65
25.78
25.90
26.02
26.12
26.22
26.30
26.35
26.43
26.39
26.80
26.97
27.49
27.68
27. 77
27.85
27.89
27.94
27.96
27.93
27.98
27.97
27.99
28.02
28.02
28.01
28.02

28.04

28.03
28.08
28.09
28.10

CLOUD *AMT

OXYGEN
*ML/L
9.39
9.53
9.45
9.39
9.45
9.45
9.51
9.43
9.32
9.11
9.64
9.20
7.61
7.08
6.77
6.65
6.49
6.60
6.53
6.33
6.08
6.11
6.51
6.54
6.60
6.46
6.43
6.30
6.26
6.46
6.56
6.54
6.45
6.59
6.62
6.62
6.68
6.62
6.64
6.76
6.78
6.78
6.62
6.62

*P04

8 SOUNDING *1770M

*SI04 *N03
*MICROGRAM-ATOMS/L
.76
1.07
.62
.62
.22
.42
.76
.90
.06
.33
.40

1.07
.75
1.70
1.30
1.60
1.09
1.23
1.58
1.56
1.84
1.10
.34
.18
.73
.64
.00
.19
.40
.89
.50
.61
.22
.56
.22
.47
.12
^.30
.52
.74
.76
.89
1.03
.97

3.0
.0

10.0
.0

3.0
1.0
9.0
2.0
8.0
5.0
13.0
12.0
22.0
29.0
37.0
30.0
33̂ .0
34.0
45.0
34.0
45.0
23.0
19.0
6.0
9.0
6.0
14.0
6.0
7.0
7̂ .0
14.0
3.0
8.0
6.0
13.0
3.0
7.0
5,0
14.0
4.0
9.0
10.0
17.0
11.0

.9
1.4
1.3
1.1
1.6
1.7
1.7
1.4
2.0
2.9
3.6
6.4
10.3
12.4
13.9
14.7
14.9
15.4
16.6
17.1
16.5
11.5
11.5
10.9
11.9
12.5
13.3
13.0
13.7
13.8
13.7
13.5
12.0
14.0
13.9
13.9
13.7
13.6
13.9
13.7
12.2
13.6
14.5
15.1



CRUISE *T3-021
*(T.S

DATE 01 MAY 72
HOUR 02.7 GMT
*LAT 84-22. *6N
*LON 084-29. *8W

DEPTH TEMP
*M *C
40 -1.68
42 -1.71
44 -1.71
46 -1.71
48 -1.70
50 -1.67
52 -1.68
54 -1.68
56 -1.70
58 -1.64
60 -1.65
62 -1.62

STATION 005 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1027.9 WEATHER 02 WIND *SPD
DRY BULB -08.0 VISIBILITY 7 WIND *DIR
WET BULB -12.0 CLOUD TYPE 0 *MARSDEN
*REL HUMID CLOUD *AMT 8 SOUNDING

SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
0/00 *ML/L *MICROGRAM-ATOMS/L
31.657 25.49
31.346 25.23
31.662 25.49
31.687 25.51
31.713 25.53
31.780 25.58
31.828 25.62
31.858 25.65
31.877 25.66
31.925 25.70
31.979 25.75
32.024 25.78

*06K
21

*1770M



CRUISE *T3-021

DATE
HOUR
*LAT
*LON

DEPTH
*M
40
42
44
46
48
50
52
54
56
58
60
62

*(T.S
22 MAY 72
01.5 GMT
84-23. *6N
084-39. *OW

TEMP
*C

-1.75
-1.72
-1.71
-1.73
-1.70
-1.70
-1.67
-1.66
-1.69
-1.64
-1.63
-1.55

STATION
*. ENGLISH;

*BAROM

006 OBSERVED VALUES
UNIVERSITY OF WASHINGTON)
1006.

DRY BULB -08.
WET BULB
*REL HUMID

SALINITY
0/00
31.626
31.628
31.631
31.643
31.677
31.715
31.765
31.847
31.898
31.925
31.981
32.129

*SIGMAT

25
25
25
25
25
25
25
25
25
25
25
25

.46

.46

.46

.47

.50

.53

.57

.64

.68

.70

.75

.87

6 WEATHER
0 VISIBILITY

CLOUD
CLOUD

OXYGEN
*ML/L

TYPE
*AMT

*P04

02
8
0
8

WIND
WIND

*SPD
*DIR

*15K
19

*MARSDEN
SOUNDING *1777M

*SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-022 STATION 001 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 04 *JUN 72 *BAROM 1011.1 WEATHER 02 WIND *SPD *18K
HOUR 18.1 GMT DRY BULB -05.0 VISIBILITY 8 WIND *DIR 04
*LAT 84-12. *6N WET BULB *. CLOUD TYPE ̂ 6 *^MARSDEN
*LON 087-09. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
600
700
800
900
1000
1250
1500
1750

TEMP
*C

-1.67
-1.72
-1.71
-1.72
-1.75
-1.70
-1.73
-1.75
-1.77
-1.70
-1.66
-1.60
-1.52
-1.48
-1.48
-1.51
-1.54
-1.52
-1.56

-1.51
-1.32
^-.99
-.66
^-.34
-.10
.08
.20
.29
.31
.35
.39
.41
.42
.44
.44
.29
.18
.09
.00
-.08
-.25
-.36
-.40

SALINITY
0/00

31.731
31.721
31.720
31.717
31.717
31.715
31.719
31.797
31.899
32.063
32.259
32.437
32.520
32.579
32.673
32.742
32.817
32.876
33.338
33.910
34.266
34.419
34.539
34.633
34.702
34.688
34.802
34.807
34.823
34.832
34.858
34.852
34.856
34.857
34.864
34.877
34.896
34.898
34.908
34.913
34.926
34.937

*SIGMAT

25.55
25.54
25.54
25.53
25.54
25.53
25.54
25.60
25.68
25.81
25.97
26.11
26.18
26.23
26.31
26.36

• 26.42

26.84
27.30
27.58
27.69
27.77
27.84
27.88
27.86
27.95
27.95
27.96
27.97
27.99
27.98
27.99
27.99
28.00
28.02
28.04
28.04
28.06
28.07
28.08
28.10

CLOUD *AMT

OXYGEN
*ML/L
9.38
9.46
9.42
9.38
9.41
9.43
9.45
9.48
9.46
9.21
8.73
7.94
7.16
6.75
6.71
6.30
5.92
6.44
6.41
6.45
6.12
6.22
6.57
6.40

6.12
6.39
6.46
6.44
6.56
6.67
6.56
5.78
5.87
6.85
6.63
6.22
6.86
6.92
6.91
7.03
6.87
6.86
6.78

*P04

1 SOUNDING *1836M

*SI04 *N03
*MICROGRAM-ATOMS/L
.45
.42
.55
.61
.35
.27
.52
.39
.58
.59
.63
.84

1.03
1.23
1.21
1.18
1.02
1,21
1.48
1.42
1.07
.89
.63
.45
.51
.54
.72
.68
.61
.72
.71
.54
.71
.79
.52
.60
.63
.83
.64
.49
.50
.73
.76
.52

3.7
5.6
4.7
5.8
3.3
1.2
4.4
2.3
4.4
5.4
10.0
14.7
20.8
28.2
29.2
30.1
18.7
34.3
34.1
35.2
24.3
21.3
7.4
4.8
4.6
3.0
5.9
8.0
8.0
8.0
7.2
8.7
6.7
7.4
8.0
6.5
6.7
7.4
6.9
5.0
5.4
8.7
10.0
11.5

2.4
2.1
2.1
1.3
1.1
1.0
2.1
1.3
2.1
2.9
4.8
8.5
11.5
14.2
14.9
15.3
9.1
16.5
16.6
16.3
11.5
8.7
5.9
8.7
8.9
6.9
10.0
14.0
14.1
14.2
13.5
13.2
13.2
13.4
14.0
13.9
13.6
13.7
13.7
11.0
10.4
14.2
14.3
12.5



CRUISE *T3-022 STATION 002 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 11 *JUN 72 *BAROM 1020.2 WEATHER 02 WIND *SPD *04K
HOUR 18.3 GMT DRY BULB -05.0 VISIBILITY 7 WIND *DIR 23
*LAT 84-1 3. ON WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 086̂ -28. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.09
-1.27
-1.80
-1.74
-1.73
-1.74
-1.72
-1.72
-1.72
-1.72
-1.71
-1.65
-1.66
-1.64
-1.63
-1.61
-1.59
-1.53
-1.50
-1.49
-1.49
-1.51
-1.55
-1.52
-1.56
-1.58

SALINITY
0/00
31.708
31.689
31.688

31.691
31.691
31.685
31.685
31.692
31.700
31.820
31.889
31.927
31.961
32.006
32.043
32.091
32.180
32.311
32.437
32.538
32.614
32.693
32.757
32.786
32.910

*SIGMAT

25.51
25.50
25.51

25.51
25.51
25.51
25.51
25.51
25.52
25.62
25.67
25.70
25.73
25.77
25.80
25.84
25.91
26.01
26.11
26.20
26.26
26.32
26.37
26.40
26.50

CLOUD *AMT

OXYGEN
*ML/L
9.40
9.32
9.32
9.30
9.32
9.30
9.22
9.40

9.33

9.40

8.08

7.34
7.07
6.82
6.73
6.66
6.58
6.48
6.48
6.41

*P04

8 SOUNDING *1814M

*SI04 *N03
*MICROGRAM-ATOMS/L
.58
.39
.37

.43

.39

.45

.18

.34

.52

.29

.77

.84

.84

.92
1.05
1.01
1.16
.92

1.11

8.6
9.0
6.8
10.6
8.4
7.7
8.4
3.7

6.8

11.9

9.5

21.4
25.6
28.2
26.2
31.5
34.4
33.9
33.9
37.5

1.1
.1

1.2
1.2
.5
.6
.8

.8

3.̂ 9

5.2

11.4
12.9
13.6
15.2
16.8
16.1
16.9
17.4
17.8



CRUISE *T3-022 STATION 003 OBSERVED VALUES
*(T.S. E^NGLISH; UNIVERSITY OF WASHINGTON)

DATE 18 *JUN 72 *BAROM 1011.7 WEATHER 02 WIND *SPD *03K
HOUR 17.7 GMT DRY BULB -17.0 VISIBILITY 7 WIND *DIR 09
*LAT 84-09. *4N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 087-20. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500

TEMP
*C

^-1.62
-1.71
-1.71
-1.71
-1.71
-1.72
-1.72
-1.72
-1.76
-1.71
-1.67
-1.61
-1.58
-1.52
-1.49
-1.50
-1.52
-1̂ .53
-1.56
-1.56
-1.52
-1.27
-1.02
-.66
-.36
-.12
.08
.23
.28
.33
.38
.42
.43
.43
.43
.33

SALINITY
0/00
3̂ 1.743
31.735
31.737
31.735
31.740
31.732
31.732
31.736
31.729
31.735
31.895
32.058
32.194

32.517
32.600
32.685
32.741
32.804
32.872
33.353
33.902
34.253
34.410
34.536
34.634
34.709
34.776
34.803
34.789
34.835
34.844
34.850
34.863
34.860
34.871

*SIGMAT

25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.55
25.68
25.81
25.92

26.18
26.25
26.31
26.36
26.41
26.47
26.86
27.29
27.57
27.68
27.77
27.84
27.89
27.93
27.95
27.94
27.97
27.98
27.98
27.99
27.99
28.00

CLOUD *AMT

OXYGEN
*ML/L
9.43
9.57
9.53
9.52
9.56
9.55
9.52
9.53
9̂ .53
9.48
8.87
8.07
7.21
7.12
6.83
6.70
6.59
6.62
6.52
6.50
6.22
6.37
6.67
6.79
6.68
6.60
6.51
6.48
6.55
6.57
6.66
6.66
6.70
6.82
6.79
6.82

*P04

6 SOUNDING *1889M

*SI04 *N03
*MICROGRAM-ATOMS/L
.51
.27
.46
.40
.23
.19

.10

.16

.28

.89
1.48
.88

1.52
1.57
1.32
2.07
1.54
2.11
1.53
1.66
1.62
1.66
.86
.87

1.12
1.02
1.21
1.22
1.71
1.14
1.04
.96

1.10
.91
.92

4.7
6.9
6.9
6.2
3.6
3.8
.5

1.7
2.7
2.1
4.5
18.0
16.6
11.8
34.6
20.8
36.7
20.1
20.1
20.1
22.0
11.1
5.0
7.8
9.2
7.6
11.1
11.8
6.4
8.0
5.2
3.1
1.4
3.6
3.1
2.1

1.6
2.0
1.5
1.5
2.2
1.1
.6
.6
.7
.7
1.4
6.8



CRUISE *T3-022 STATION 004 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 25 *JUN 72 *BAROM 1016.5 WEATHER 02 WIND *SPD *08K
HOUR 19.3 GMT DRY BULB -10. VISIBILITY 7 WIND *DIR 28
*LAT 84-05. *4N WET BULB *. CLOUD TYPE 4 *MARSDEN
*LON 087-47. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.05
-1.14
-1.76
-1.70
-1.65
-1.68
-1.72
-1.72
-1.72
-1.71
-1.74
-1.68
-1.70
-1.71
-1.69
-1.63
-1.58
-1.57
-1.51
-1.49
-1.49
-1.50
-1.55
-1.53
-1.57
-1.58

SALINITY
0/00
31.712
31.711
31.704
31.698
31.699
31.704
31.703
31.702

31.706
31.750
31 *. 800
31.834
31.863
31.922
31.989
32.030
32.082
32.286
32.387
32.529
32.630
32.689
32.773
32.829
32.850

*SIGMAT

25.52
25.52
25.52
25.52
25.52
25.52
25.52
25.52

25.53
25.56
2̂ 5.60
25.63
25.65
25.70
25.75
25.79
25.83
25.99
26.07
26.19
26.27
26.32
26.39
26.43
26.45

CLOUD *A^MT

OXYGEN
*ML/L
9.34
9.36
9.29
9.34
9.36
9.29
9.34
9.31

9.24

8.94

8.46

7.71
7.13
6.87
6.69
6.56
6.48
6.41
6.34
6.27

*P04

5 SOUNDING *1590M

*SI04 *N03
*MICROGRA^M-ATOMS/L
.73
.79
.80

1.06
.82
.68
.80
.88

.90

.84

1.08

1.48
1.70
1.34
1.77
2.00
1.81
2.01
2.00
2.05

5.5
8.8
.5

8.0
5.5
1.0
2.8
5.8

4.3

15.8

8.5
14.5
32.6
24.3
36.8
43.9
48.9
38.9
39.6

2.9
1.6
1.7
1.6
.6

1.0
.8
.5

.7

2.1

2.9

5.5



CRUISE *T3-022 STATION 005 OBSERVED VALUES
*(T.S. ENG^LISH; UNI^VERSITY OF WASHINGTON)

DATE 02 *JUL 72 *BARÔ M 1010.3 WEATHER 36 WIND *SPD *19K
HOUR 18.9 GMT DRY BULB 000. VISIBILITY 5 WIND *DIR 20
*LAT 84-05. *7N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 087-21. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
600
700
800
900
1000
1250
1500

TEMP
*C

-1.66
-1.69
-1.71
-1.73
-1.70
-1.73
-1.72
-1.72
-1.72
-1.70
-1.69
-1.63
-1.55
-1.49
-1.49
-1.53
-1.50
-1.54
-1.56
-1.60
-1.51
-1.27
-.99
-.63
-.38
-.13
.06
.16
.28
.35
.40
.42
.42
.44
.40
.42
.30
.18
.08
.00
-.08
-.10
-.39

SALINITY
0/00

34.805
34.817
34.832
34.849
34.855
34.860
34.861
34.864
34.873
34.874
34.896
34.901
34.926

*SIGMAT

27.95
27.96
27.97
27.98
27.99
27.99
27.99
27.99
28.01
28.02
28.04
28.05
28.07

CLOUD *AMT

OXYGEN
*^ML/L
9.08
9.17
9.18
9.13
9.19
9.18
9.16
9.11
9.11
9.08
8.72
8.15
7,23
6.94
6.63
6.46
6.43
6.36
6.34
6.25
6.01
6.08
6.40
6.40
6.37
6.43
6.39
6.33
6.36
6.39
6.42
6.43
6.48
6.49
6.43
6.50
6.57
6.62
6.65
6.62
6.63
6.38
6.57

*P04

8 SOUNDING *1588M

*SI04 *N03
*MICROGRAM-ATOMS/L
.04
.50
.50
.54

.09

.48

.07

.14

.24

.11

.61

.72

.92
1.10
1.08
1.08
1.08
1.12
1.15
1.05
.80
.76
.29
.41
.42
.54
.46
.46
.50
.25
.33
.37
.37
.49
.42
.37
.41
.44
.44
.40
.35
.24

5.9
6.1
5.6
5.6
6.1
5.9
5.6
6.3
5.6
7.4
9.9
13.8
19.6
26.6
29.3
32.3
32.7
35.9
35.9
37.0
36.1
23.9
12.2
7.7
10.8
11.3
11.1
11.1
10.6
10.8
9.7
9.7
9.0
8.6
8.3
9.5
9.7
8.8
9.0
9.5
8.8
8.8
8.3

1.7
1.6
1.7
1.3
1.6
2.3
1.9
1.3
1.6
1.9
3.8
5.8
10.8
12.9
14.5
15.3
16.3
16.7
17.0
17.1
17.0
14.0
11.4
11.2
12.7
13.2
13.5
13.9
13.8
14.4
14.2
14.1
14.3
14.3
14.2
14.2
14.5
14.3
14.1
14.0
14.3
14.3
13.2



CRUISE *T3-022 STATIÔ N 006 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OP WASHINGTON)

DATE 09 *JUL 72 *BAROM 1011.4 WEATHER 85 WIND *SPD *13K
HOUR 19.4 GMT DRY BULB 000. VISIBILITY 5 WIND *DIR 19
*LAT 84-08. *7N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 086-33. *OW *REL HU^MID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C

-1.28
-1.70
-1.70
-1.77
-1.71
-1.73
-1.71
-1.71
-1.72
-1.72
-1.75
-1.71
-1.73
-1.71
-1.68
-1.64
-1.61
-1.61
-1.52
-1.51
-1.50
-1.51
-1.54
-1.53
-1.57
-1.57

SALINITY
0/00
31.605
31.651
31.647
31.651
31.663
31.647
31.656
31.662

31.670
31.676
31.682
31.686
31.760
31.885

32.080
32.279
32.388
32.531
32.631
32.681
32.766
32.836
32.911

*SIGMAT

25.44
25.48
25.48
25.48
25.49
25.48
25.49
25.49

25.50
25.50
25.51
25.51
25.57
25.67

25.83
25.99
26.07
26.19
26.27
26.31
26.38
25.44
26.50

CLOUD *AMT

OXYGEN
*ML/L
9.44
9.43
9.53
9.55
9.54
9.53
9.53
9.53

9.54

9.54

8.77

8.02
7.29
7.05
6.81
6.67
6.64
6.58
6.52
6.47

*P04

8 SOUNDING *1806M

*SI04 *N03
*MICROGRAM-ATOMS/L
.05
.27
.19
.10
.24
.11
.08
.26

.09

.29

.39

.51

.66

.43

.88

.70

.88

.63

.87

.94

6.6
6.8
7.3
7.5
7.9
7.3
6.6
7.5

7.5

7.1

11.0

16.5
25.1
28.4
30.6
33.7
42.1
35.9
36.4
38.8

1.1
.8
.6

1.1
1.0
.9

1.2
1.0

1.1

1.3

4.3

8.6
12.6
12.8
15.2
16.3
16.5
17.3
18.0
18.4



CRUISE *T3-022 ST̂ ATION 007 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 16 *JUL 72 *BAROM 1005.0 WEATHER 75 WIND *SPD *16K
HOUR 18.7 GMT DRY BULB 000. VISIBILITY 4 WIND *DIR 21
*LAT 84-09. ON WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 085-48. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500

TEMP
*C

-1.73
-1.71
-1.70
-1.70
-1.69
-1.69
-1.69
-1.70
-1.73
-1.69
-1.69
-1.64
-1.54
-1.50
-1.49
-1.51
-1.52
-1.54
-1.54
-1.56
-1.51
-1.36
-1.02
-.65
-.37
-.13
.07
.19
.29
.35
.38
.41
.43
.44
.43
.42

SALINITY
0/00
31.692
31.685
31.691
31.680
31.677
31.670
31.689
31.701
31.700
31.718
31.941
32.056
32.282
32.396
32̂ .512
32.602
32.695
32.788
32.834
32.941
33̂ .375
34.007
34.269
34̂ .228
34.547
34.639
34.718
34.775
34.805
34.831
34.850
34.866
34.871
34.889
34.884
34.886

*SIGMAT

25.51
25.51
25.51
25.50
25.50
25.50
25.51
25.52
25.52
25.54
25.72
25.72
25.99
26.08
26.17
26.25
26.32
26.40
26.44
26.52
26.87
27.38
27.58
27.70
27.78
27.84
27.90
27.93
27.95
27.97
27.98
28.00
28.00
28.01
28.01
28.01

CLOUD *AMT

OXYGEN
*ML/L
9.60
9.64
9.62
9.60
9.60
9.60
9.60
8.19

7.96
7.98
8.06
7.34
7.04
6.82
6.66
6.60
6.53
6.53
6.47
6.10
5.47
6.64
6.71
6.63
6.54
6.49
6.49
6.50
6.57
6.63
6.64
6.64
6.66
6.71
6.75

*P04

8 SOUNDING *1770M

*SI04 *N03
*MICROGRA^M-ATOMS/L
.42
.45
.58
.42
.45
.32
.40
.43
.35
.37
.54
.66
.82
.83

1.04
.92

1.13
1.23
1.25
1.22
1.17
.75
.46
.45
.48
.50
.51
.53
.81
.47
.46
.37
.50
.52
.66
.43

5.8
9.2
4.6
5.1
7.6
5.1
5.8
7̂ .1
5.8
6.5
12.9
13.6
22.6
26.1
26.8
31.1
33.9
33.4
36.0
39.2
36.0
22.4
12.7
7.8
8.5
11.3
9.7
10.6
10.4
8.5
10.1
9.0
7.1
8.3
8.5
7.4

.8

.9

.9
1.0
.8
.8
.1

1.0
.8

1.2
4.4
6.3
10.8
11.2
14.1
14.3
15.3
16.3
17.1
17.4
15.8
13.6
11.2
11.2
11.3
12.5
13.3
13.3
13.3
13.4
13.5
13.6
13.7
13.8
13.7
13.4



CRUISE *T3-022 STATION 008 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 23 *JUL 72 *BAROM 1010.3 WEATHER 38 WIND *SPD *17K
HOUR 18.4 GMT DRY BULB 000. VISIBILITY 2 WIND *DIR 25
*LAT 84-12. *3N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 084-05. *OW *REL HU^MID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C
-.96
-1.34
-1.73
-1.70
-1.70
-1.72
-1.71
-1.69
-1.69
-1.69
-1.70
-1.64
-1.66
-1.64
-1.64
-1.58
-1.55
-1.53
-1.50
-1.48
-1.50
-1.51
-1.56
-1.53
-1.57
-1.58

SALINITY
0/00
31.595
31.592
31.594
31.595
31.613
31.602
31.597
31.618
31.711
31.764
31.812
31.876
31.876
31.917
31.951
32.073
32.139
32.165
32.296
32.399
32.531
32.592
32.715
32.783
32.859
32.923

*SIGMAT

25.42
25.43
25.44
25.44
25.45
25.44
25.44
25.45
25.53
25.57
25.61
25.66
25.66
25.70
25.72
25.82
25.87
25.89
26.00
26.08
26.19
26.24
26.34
26.39
26.46
26.51

CLOUD *AMT

OXYGEN
*ML/L
9.46
9.42
9.44
9.46
9.69
9.55
9.44
9.46

9.30

8.74

8.49

7.59
7.17
7.00
6.81
6.71
6.58
6.51
6.48
6.43

*P04

8 SOUNDING *1765M

*SI04 *N03
*MICROGRAM-ATOMS/L
.02
.08
.16

.00

.10

.82

.13

.14

.90

.69

.66

.71

.90

.86

.93
1.17
1.78
1.14
.97

5.9
5.9
3.8
5.7
4.5
4.5
6.6
5.0

5.9

10.2

12.1

19.9
24.4
26.8
30.1
30.5
34.6
36.0
37.9
39.8

2.2
2.1
2.1
1.9
1.9
1.8
1.7
1.9

2.7

5.8

6.5

10.8
12.2
13.9
15.3
15.7
18.0
17.0
17.6
17.8



CRUISE *T3̂ -022 STATIÔ N 009 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 30 *JUL 72 *BAROM 1020̂ .1 WEATHER 02 WIND *SPD *07K
HOUR 18.7 GMT DRY BULB -10. VISIBILITY 8 WIND *DIR 03
*LAT 84-09. *5N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 083-53. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
600
700
800
900
1000
1250
1500

TEMP
*C
-.19
-1.27
-1.57
-1.71
-1.65
-1.69
-1.72
-1.73
-1.73
-1.69
-1.62
-1.56
-1.50
-1.49
-1.50
-1.53
^-1.51
-1.56
-1.57
-1.58
-1.49
-1.20
-.99
-.64
-.35
-.07
.08
.21
.30
.32
.36
.46
.44
.45
.46
.44
.35
.23
.15
.07
-.01
-.19
-.28

SALINITY
0/00
5.891
31.706
31.732
31.731
31.728
31.698
31.728
31.723
31.726
31.768
32.023
32.180
32.367
32.506
32.600
32.684
32.754
32.813
32.874
32.946
33.353
33.897
34.239
34.410
34.511
34.629
34.707
34.769
34.813
34.794
34.840
34.852
34.861
34.865

34.870

34.893
34.898
34.899
34.916
34.927
34.938

*SIGMAT

4.68
25.52
25.54
25.55
25.54
25.52
25.54
25.54
25.54
25.58
25.78
25.91
26.06
26.17
26.25
26.31
26.37
26.42
26.47
26.53
26.85
27.29
27.56
27.68
27.75
27.83
27.89
27.93
27.96
27.94
27.98
27.98
27.99
27.99

28.00

28.03
28.04
28.04
28.06
28.08
28.09

CLOUD *AMT

OXYGEN
*ML/L
9.55
9.52
9.44
9.41
9.42
9.38
9.39
9.38
9.33
9.23
8.49
7.69
7.19
6.91
6.72
6.59
6.59
6.54
6.46
6.36
6.09
6.26
6.57
6.64
6.60
6.59
6.51
6.45
6.52
6.53
6.59
6.59
6.61
6.65
6.60
6.67
6.70
6.73
6.81
6.79
6.80
6.82
6.82

*P04

8 SOUNDING *1736M

*SI04 *N03
*MICROGRA^M-ATOMS/L
.00
.29
.36
.35
.41
.32
.40
.38
.39
.43
.60
.70
.84
.95
.90
.99
.98

1.03
1.06
1.11
1.09
.63
.38
.39
.21
.31
.33
.32
.41
.38
.46
.37
.13
.41
.46
.36
.45
.48
.47
.51
.46
.40
.42

2.3
6.4
6.6
6.4
6.9
5.7
6.2
6.4
6.6
8.0
13.3
23.1
25.4
29.5
31.1
31.4
34.1
35.0
37.3
37.8
38.3
21.5
11.7
8.5
10.1
13.1
10.3
8.5
11.7
6.9
8.9
10.1
7.8
8.0
8.3
8.2
7.1
8.7
8.7
7.6
9.2
8.9
8.7

4.9
1̂ 3.2
2.7
2.5
1.7
1.5
1.7
1.6
1.8
2.3
5.8
8.7
11.1
13.6
14.5
15.4
16.6
16.8
17.0
17.8
17.8
13.7
12.3
11.9
12.7
13.4
13.6
14.0
14.5
14.0
14.2
14.2
14.7
14.5
14.4
14.1
15.0
14.7
14.5
14.5
14.7
14.5
14.5



CRUISE *T3-022 STATIÔ N 010 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 06 *AUG 72 *BAROM 1015.4 WEATHER 45 WIND *SPD *07K
HOUR 17.8 GMT DRY BULB 000. VISIBILITY 3 WIND *DIR 20
*LAT 84-09. *6N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 083-55. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C
1.33
^-.94
-1.64
-1.63
-1.66
-1.68
-1.68
-1.68
-1.69
-1.69
-1.72
-1.66
-1.66
-1.64
-1.64
-1.59
-1.56
-1.54
-1.50
-1.48
-1.51
-1.54
-1.56
-1.55
-1.57
-1.59

SALINITY
0̂ /00

31.506
31.529
31.536
31.551
31.550
31.562
31.574
31.575
31.605
31.625
31.698
31.818
31.924
31.961
32.034
32.097
32.185
32.361
32.479
32.580
32.658
32.728
32.811
32.871
32.937

*SIGMAT

25.35
25.38
25.39
25.40
25.40
25.41
25.42
25.42
25.44
25.46
25.52
25.62
25.70
25.73
25.79
25.84
25.91
26.05
26.15
26.23
26.29
26.35
26.42
26.47
26.52

CLOUD *AMT

OXYGEN
*ML/L
8.73
9.27
9.28
9.09
9.07
9.29
9.02
9.03

9.02

8.49

8.44

7.15
6.71
6.50
6.39
6.35
6.28
6.20
6.16
6.13

*P04

9 SOUNDING *1752M

*SI04 *N03
*MICROGRAM-ATOMS/L
.02
.43
.22
.40
.44
.36
.41
.48

.52

.52

.55

.81
1.32
.98

1.00
1.05
1.02
1.20
1.13
.89

.7
4.7
2.8
4.2
4.2
3.3
5.1
4.4

4.4

9.3

11.9

18.9
26.1
28.7
29.4
32.2
33.4
35.5
37.3
38.0

1.6
1.6
1.7
1.5
1.6
1.7
1.9
1.7

1.8

4.4

6.2

10.8
13.1
14.7
15.1
15.8
16.5
16.8
17.0
17.1



CRUISE *T3-022 STATION Oil OBSERVED VALUES
*(T.S. ENGLISĤ ; UNIVERSITY OF WASHI^NGTON)

DATE 13 *AUG 72 *BAROM 1000.4 WEATHER 02 WIND *SPD *04^K^
HOUR 19.1 GMT DRY BULB -10. VISIBILITY 8 WIND *DIR 02
*LAT *84-13.5N WET BULB *^. CLOUD TYPE 6 *MARSDEN
*LON 083-00. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500

TEMP
*C
.25

^-1.65
-1.68
-1.71
-1.69
-1.69
-1.69
-1.69
-1.71
^-1.64
-1.59
-1.65
-1.53
-1.50
-1.54
-1.55
-1.52
-1.54
-1.55
-1.56
-1.48
-1.23
-.99
-.65
-.34
-.13
.06
.20
.29
.34
.38
.42
.43
.43
.42
.41

SALINITY
0/00

31.488
31.550
31.558
31.558
31.557
31.563
31.575
31.597
31.826
32.021
32.206
32.329
32.446
32.569
32.643
32.709
32.770
32.853
32.945
33.388
33.944
34.235
34.411
34.540
34.638
34.707
34.776
34.821
34.819
34.845
34.870
34.862
34.870
34.877
34.876

*SIGMAT

25.35
25.40
25.41
25.41
25.40
25.41
25.42
25.44
25.62
25.78
25.93
26.03
26.12
26.22
26.28
26.33
26.38
26.45
26.53
26.88
27.33
27.55
27.68
27.77
27.84
27̂ .89
27.94
27.97
27.96
27.98
28.00
27.99
28.00
28.00
28.00

CLOUD *AMT

OXYGEN
*ML/L
9.02
9.27
9.27
9.27
9.24
9.27
9.25
9.25
9.18
8.62
7.91
7.34
7.08
6.83
6.76
6.67
6.53
6.46
6.42
6.33
6.09
6.23
6.55
6.62
6.53
6.48
6.44
6.38
6.39
6.47
6.08
6.52
6.55
6.59
6.62
6.64

*P04

5 SOUNDING *1707M

*SI04 *N03
*MICROGRA^M-ATOMS/L
.00
.21
.48
.43
.53
.35
.54
.33
.46
.40
.71
.80
.90
.98
1.22
1.01
1.15
1.10
1.37
1.23
1.15
.48
.53
.34
.49
.40
.58
.38
.30
.49
.59
.45
.52
.42
.57
.40

.0
4.8
4.1
4.8
5.2
3.9
4.8
5.0
5.0
8.2
15.2
20.6
21.5
26.5
28.0
28.6
30.4
33.6
34.5
34.7
34.1
19.1
9.1
7.6
6.9
6.3
7.6
7.2
6.1
7.2
7.4
6.7
8.0
8.7
7.4
7.4

3.9
2.4
1.9
2.3
1.8
1.6
1.6
1.7
2.0
4.5
7.9
10.7
12.2
14.6
14.7
15.4
16.3
17.1
16.8
17.6
16.5
13.9
12.0
10.4
12.9
13.5
13.3
14.0
14.3
14.5
14.0
14.3
14.7
14.6
13.9
14.1



CRUISE *T3-022 STATIÔ N 012 OBSERVED VALUES
*( *T *. *S *. ENGLISH *; UNIVERSITY OF WASHINGTON *)*

DATE 20 *AUG 72 *BAROM 1016.0 WEATHER 02 WIND *SPD *02K
HOUR 17.3 GMT DRY BULB 000. VISIBILITY 7 WIND *DIR 23
*LAT 84-09. *2N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 084-05. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C
3.36
-1.51
-1.70
-1.67
-1.68
-1.68
-1.67
-1.69
-1.68
-1.69
-1.70
-1.68
-1.69
-1.69
-1.65
-1.58
-1.56
-1.54
-1.50
-1.48
-1.49
-1.51
-1.55
-1.51
-1.57
-1.58

SALINITY
0/00

31.455
31.473
31.467
31.490
31.490
31.510
31.514
31.527
31.524
31.533
31.530
31.644
31.764
31.919
32.018
32.028
32.083
32.354
32.448
32.534
32.620
32.666
32.761
32.857
32.925

*SIGMAT

25.32
25.34̂ -
25.33
25.35
25.35
25.37
25.37
25.38
25.38
25.39
25.38
25.48
25.57
25.70
25.78
25.78
25.83
26.05
26.12
26.19
26.26
26.30
26.38
26.46
26.51

CLOUD *AMT

OXYGEN
*ML/L
9.43
9.38
9.36
9.28
9.49
9.34
9.39
9.37

9.35

9.19

8.33

7.68
6.89
6.76
6.67
6.60
6.54
6.45
6.34
6.35

*P04

2 SOUNDING *1731M

*SI04 *N03
*MICROGRAM-ATOMS/L
.00
.51
.50
.57
.46
.48
.60
.70

.58

.66

.74

.84
1.04
1.18
1.07
1.29
1.17
1.38
1.13
1.40

.0
2.0
2.5
1.8
1.4
2.7
2.5
2.5

2.7

3.8

10.2

15.6
22.1
24.4
28.2
28.2
28.7
30.7
32.3
33.9

6.8
4.6
3.6
2,8
1.7
1.6
1.8
1.8

1.2

3.1

6.5

10.4
13.7
15.4
16.3
17.0
17.3
18.4
18.1
18.8



CRUISE *T3-022 STATION 013 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 27 *AUG 72 *BAROM 1020.4 WEATHER 10 WIND *SPD *09K
HOUR 17.6 GMT DRY BULB -02.0 VISIBILITY 4 WIND *DIR 04
*LAT 84-05. *8N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 084-34. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500
600
700
800
900
1000
1250

TEMP
*C
-.02
-1.08
-1.39
-1.72
-1.60
-1.66
-1.70
-1.66
-1.69
-1.67
-1.61
-1.53
-1.49
-1.49
-1.49
-1.53
-1.51
-1.55
-1.57
-1.58
-1.48
^-1.24
-.96
-.61
-.36
-.08
.08
.20
.28
.31
.35
.42
.41
.43
.44
.43
.31
.19
.10
.01
-.08
-.25

SALINITY
0/00

31.464
31.482
31.487
31.493
31.491
31.518
31.526
31.586
31.783
31.976
32.156
32.322
32.462
32.561
32.640
32.725
32.792
32.875
32.915
33.368
33.883
34.234
34.404
34.523
34.629
34.693
34.764
34.793
34.798
34.824
34.832
34.841
34.851
34.853
34.857
34.865
34.876
34.886
34.890
34.903
34.910

*SIGMAT

25.32
25.34
25.35
25.35
25.35
25.37
25.38
25.43
25.59
25.74
25.89
26.02
26.13
26.21
26.28
26.35
26.40
26.47
26.50
26̂ .87
27.28
27.55
27.67
27.76
27.83
27.87
27.93
27̂ .94
27.95
27.97
27.97
27.98
27.98
27.98
27.99
28.00
28.02
28.03
28.04
28.05
28.07

CLOUD *AMT

OXYGEN
*ML/L
9.23
9.32
9.31
9.32
9.32
9.32
9.31
9.28
9.23
8.95
8.22
7.40
6.90
6.71
6.59
6.50
6.47
6.37
6.40
6.33
6.04
6.19
6.49
6.58
6.56
6.50
6.44
6.43
6.47
6.48
6.55
6.51
6.56
6.62
6.46
6.53
6.67
6.74
6.77
6.77
6.79
6.81

*P04

8 SOUNDING *1679M

*SI04 *N03
*MICROGRAM-ATOMS/L
.00
.59
.43
.65
.43
.73
.45

.43

.71

.71
1.09
.97
1.17
.98

1.21
1.16
1.40
1.19
1.35
1.09
.92
.65
.61
.35
.57
.48
.72
.63
.69
.53
.62
.43
.61
.52
.65
.56
.88
.56
.69
.57
.66

.0
4.4
5.7
3.5
5.0
5.7
4.4
5.2
6.1
3.9
7.9
14.4
19.2
24.1
29.3
31.1
32.8
35.0
35.0
36.7
37.8
35.4
22.5
12.0
7.7
7.9
9.4
9.4
10.7
9.4
8.1
7.7
8.5
7.2
7.0
7.7
6.6
6.3
7.9
7.2
6.8
8.1

1.5
1.8
2.2
2.2
1.5
1.6
1.7
1.7
1.8
2.9
6.4
9.8
12.0
15.1
16.4
15.8
16.3
17.9
18.4
17.7
16.8
14.8
12.7
11.7
12.7
14.0
14.3
13.9
13.2
13.6
13.9
14.2
14.0
15.2
15.3
13.9
14.1
15.0
14.7
14.1
15.2
15.2



CRUISE *T3-022 STATION 014 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 03 SEP 72 *BAROM 1014.0 WEATHER 10 WIND *SPD *12K
HOUR 18.8 GMT DRY BULB -05.0 VISIBILITY 5 WIND *DIR 02
*LAT 84-01. *8N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 084-41. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C
.86

-.69
-1.68
-1.61
-1.68
-1.69
-1.67
-1.67
-1.68
-1.68
-1.71
-1.66
-1.68
-1.67
-1.62
-1.61
-1.57
-1.56
-1.50
-1.49
-1.51
-1.52
-1.56
-1.53
-1.57
-1.58

SALINITY
0/00

31.449
31.464
31.481
31.493
31 *. 500
31.502
31.562
31.591
31.625
31.679
31.723
31.793
31.863
31.989
32̂ .049
32.109
32.175
32.386
32.512
32.558
32.659
32.726
32.790
32.856
32.937

*SIGMAT

25.29
25.33
25.34
25.35
25.36
25.36
25.41
25.43
25.46
25.50
25.54
25.60
25.65
25.75
25.80
25.85
25.90
26.07
26.17
26.21
26.29
26.35
26.40
26.45
26.52

CLOUD *Â MT

OXYGEN
*ML/L
9.81
9.28
9.31
9.35
9.31
9.27
9.27
9.19

9.15

8.85

8.14

7.39
6.81
6.70
6̂ .59
6.49
6.40
6.37
6.31
6.27

*P04

8 SOUNDING *1685M

*SI04 *N03
*MICROGRAM-ATOMS/L
.12
.54
.50
.49
.49
.54
.43
.55

.50

.59

.67

.93

.99
1.01
1.11
1.24
1.18
1.24
1.22
1.30

.0
3.3
3.7
2.6
3.5
3.5
3.9
4.6

4.8

7.4

13.4

19.5
24.9
26.9
29.9
31.4
33.2
34.7
36.2
38.2

1.9
1.5
1.7
1.7
1.5
1.5
1.6
1.8

2.2

3.6

7.0

10.4
13.4
14.8
15.7
15.1
16.4
16.7
16.9
17.4



CRUISE *T3-022

DATE
HOUR
*LAT
*LO^N

DEPTH
*M
5
10
15
20
25
30
35
40
^45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
225
250
275
300
325
350
375
400
425
450
475
500

*(T.S
10 SEP 72
17.8 GMT
84-01. *8̂ N
084-41. *OW

TEMP
*C
.33

-1.70
-1.70
-1.70
-1.69
-1.69
-1.69
-1.70
-1.72
-1.65
-1.61
-1.54
-1.55
-1.50
-1.49
-1.44
-1.52
-1.53
-1.55
-1.56
-1.49
-1.29
-1.01
-.61
-.42
-.19
.04
.20
.27
.31
.38
.41
.43
.41
.42
.40

STATION 015 OBSERVED VALUES
*. ENGLISH; UNIVERSIT̂ Y OF WASHINGTON)

*BAROM 1008.
DRY BULB -05.
WET BULB
*REL HUMID

SALINITY
0/00

31.440
31.488
31.492
31.500
31.515

31.516
31.532
31.555
31.973
32.123
32.395
32.481
32.586
32.681
32.714
32.610
32.887
32.958
33.370
33.884
34.259
34.442
34.512
34.610
34.697
34.775
34.815
34.825
34.836
34.852
34.855
34.867
34.868
34.866

*SIGMAT

9 WEATHER
0 VISIBILITY

CLOUD TYPE
CLOUD *AMT

OXYGEN *P04

02 WIND *SPD
7 WIND *DIR
6 *MARSDEN
8 SOUNDING

*SI04 *N03

UK
07

*1685M

*ML/L *MICROGRAM-ATOMS/L

25.31
25^.35
25.35
25.36
25.37

25.37
25.38
25.40
25.74
25.86
26.08
26.15
26.23
26.31
26.34
26.25
26.48
26.54
26.87
27.28
27.57
27.71
27.75
27.82
27.88
27.93
27.96
27.97
27̂ .97
27.98
27.99
28.00
28.00
28.00

10.05
9.57
9.54
9.51
9.62
9.47
9.54
9.53
9̂ .48
8.96
8.24
7.58
7.07
6.89
6.69
6.63
6.57

6.46
6.39
6.16
6.24
6.65
6.76
6.69
6.39
6.57
6.60
6.27
6.23
6.66
6.69
6.76
6.73
6.76
6.77

2.3
1.8
1.5
1.2
1.4
1.3
1.2
1.4
1.5
3.4
9.6
10.1
12.4
14.3
14.4
14.3
15.4
15.5
16.2
16.9
15.9
14.0
11.8
10.4
12.1
12.6
12.6
13.5
13.7
13.6
13.7
13.9
13.1
14.0
13.9
13.3



CRUISE *T3-022 STATION 016 OBSERVED VALUES
*(T.S. E^NGLISH; UNIVERSITY OF WASHINGTON)

DATE 17 SEP 72 *BAROM 1012.2 WEATHER 02 WIND *SPD *06K
HOUR 18.7 GMT DRY BULB -07̂ .0 VISIBILITY 6 WIND *DIR 02
*LAT 83-46. *4N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 089-13. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
85
90
95
100

TEMP
*C
.34

-.61
-1.73
-1.71
-1.70
-1.72
-1.70
-1.68
-1.68
-1.67
-1.70
-1.64
-1.65
-1.63
-1.60
-1.56
-1.52
-1.50
-1.46
-1.49
-1.50
-1.53
-1.57
-1.53
-1.56
-1.57

SALINITY
0/00
7.364
31.505
31.535
31.544
31.555
31.557
31.563
31.590
31.652
31.747
31.784
31̂ .863
31.903
31.975
31.995
32.072
32.158
32.263
32.407
32.500
32.599
32.669
32.726
32.819
32.876
32.952

*SIGMAT

5.90
25.33
25.39
25.39
25.40
25.41
25.41
25.43
25.48
25.56
25.59
25.65
25.68
25.74
25.76
25.82
25.89
25.97
26.09
26.16
26.24
26.30
26.35
26.42
26.47
26.53

CLOUD *Â MT

OXYGEN
*ML/L
9.26
9.31
9.28
9.28
9.25
9.26
9.26
9.22

9.03

8.55

8.06

7.07
6.85
6.76
6.65
6.56
6.53
6.44
6.40
6.37

*P04

8 SOUNDING *1675M

*SI04 *N03
*MICROGRAM-ATOMS/L
.29
.54
.41
.44
.46
.59
.50
.46

.50

.63

.64

.94

.92
1.05
1.10
1.14
1.11
1.14
1.11
1.17

.0
2.8
1.9
2.8
2.8
2.3
3.3
3.3

4.0

8.9

11.9

19.1
21.9
23.6
24.5
24.9
28.7
30.1
32.2
33.1

1.5
1.6
1.4
1.7
1.6
1.7
1.4
1.8

2.8

5.2

6.9

11.7
13.6
14.1
14.0
15.7
16.4
16.4
17.2
17.5



CRUISE *T3-023 STATION 001 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 04 *OCT 72 *BAROM 1009.8 WEATHER 76 WIND *SPD *04K
HOUR 19.2 GMT DRY BULB -28.0 VISIBILITY 4 WIND *DIR 06
*LAT 83-35. ON WET BULB *. CLOUD TYPE 4 *MARSDEN
*LON 090-12. *OW *REL HUMID CLOUD *AMT 3 SOUNDING *1450M

DEPTH TEMP SALINITY *SIG^MAT OXYGEN *P04 *SI04 *N03
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
800
1000
1100
1150
1200
1250
1300
1325
1350
1375
1400

*c
-1.69
-1.71
-1.71
-1.70
-1.70
-1.69
-1.69
-1.67
-1.66
-1.55
-1.52
-1.50
-1.55
-1.54
-1.55
-1.55
-1.45
-1.30
-.93
-.50
-.07
.21
.40
.42
.32
.09

-.07
-.13
-.18
-.20
-.23
-.27
-.29
-.30
-.32
-.33

0/00
31.664
31.671
31.673
31.668
31.663
31.670
31.676
31.703
31.992
32.157
32.326
32.482
32.654
32.821
32.953
33.071
33.484
34.039
34.345
34.501
34.705
34.817
34.887
34.918
34.916
34.937
34.945
34.945
34.946
34.943
34.947
34.946
34.943
34.940
34.937
34.937

*ML/L *MICROGRAM-ATO^MS/L
25.49
25.50
25.50
25.49
25.49
25.50
25.50
25.52
25.76
25.89
26.02
26.15
26.29
26.43
26.53
26.63
26.96
27.41
27.64
27.75
27.89
27.97
28.01
28.04
28.04
28.07
28.09
28.09
28.09
28.09
28.10
28.10
28.09
28.09
28.09
28.09

9.32
9.36
9.36
9.29
9.29
9.27
9.27
9.21
8.43
7.80
7.13
6.91
6.74
6.50
6.40
6.30
6.28
6.21
6.53
6.47
6.37
6.31
6.40
6.61
6.61
6.75
6.72
6.68
6.66
6.76
6.76
6.72
6.67
6.70
6.72
6.68

6.0
6.2
7.3
5.8
7.3
7.7
6.7
9.9
12.7
15.1
18.7
22.2
25.6
29.2
28.2
32.8
31.8
19.3
9.5
9.9
9.7

18.1

18.7
12.1

17.7
14.1

20.0
16.5
13.3
20.8
19.7
14.3

1.1
1.2
1.0
1.0
1.5
1.5
1.8
3.0
5.0
7.7
9.5
11.8
13.1
14.8
14.7
16.1
15.9
12.6
10.9
11.8
13.0
13.3
13.3
13.0
13.1
13.0
13.1
13.2
13.0
13.0
13.2
13.2
13.2
13.3
13.1
13.2



CRUISE *T3-023

DATE
HOUR
*LAT
*LO^N

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

*(T.S
12 *OCT 72
19.5 GMT
83-34. *9̂ N
090-14̂ . *OW

TEMP
*C

^-1.68
-1.70
^-1.67
-1.70
-1.68
-1.70
-1.69
^-1.67
-1.68
-1.62
^-1.63
-1.59
-1.56
-1.54
-1.51
-1.49
-1.48
-1.48
-1.48
^-1.51
^-1.54
-1.52
-1.57
-1.57

STATION 002 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1001.
DRY BULB -14.
WET BULB
*REL HUMID

SALINITY
0/00
31.512
31.590
31.585
31.568
31.572
31.569
31.567
31.751
31.833
31.889
31.934
31.990
32.119
32.154
32.205
32.267
32.349
32.394
32.487
32.576
32.643
32.706
32.835
32.972

*SIGMAT

25.37
25.43
25.43
25.41
25.42
25.41
25.41
25.56
25.63
25.67
25.71
25.75
25.86
25.89
25.93
25.98
26.04
26̂ .08
26.15
26.23
26.28
26.33
26.44
26.55

8 WEATHER 71 WIND *SPD
0 VISIBILITY 5 WIND *DIR

CLOUD TYPE 0 *MARSDEN
CLOUD *AMT 8 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.22
9.22
9.23
9.21
9.18
9.24
9.23
8.95
8.68
8.50
8.32
7.95
7.49
7.34
7.12
6.96
6.81
6.79
6.69
6.66
6.58
6.52
6.41
6.28

*08K
31

*1448M



CRUISE *T3-023 STATION 003 OBSERVED VALUES
*(T.S. ENGLISH^; UNIVERSITY OF WASHINGTON)

DATE 14 *OCT 72 *BAROM 996.6 WEATHER 39 WIND *SPD *28K
HOUR 22.4 GMT DRY BULB -20.0 VISIBILITY 1 WIND *DIR 21
*LAT 83-34. *8N WET BULB *. CLOUD TYPE *MARSDEN
*LON 090-14. *OW *REL HUMID

DEPTH
*M
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
215
220
225
230

TEMP
*C

-1.7.1
-1.67
-1.70
-1.70
-1.69
-1.69
-1.71
-1.73
-1.63
-1.58
-1.51
-1.49
-1.50
-1.50
-1.52
-1.55
-1.56
-1.55
-1.56
-1.58
-1.54
^-1.55
-1.53
-1.47
-1.44
-1.36
-1.34
-1.30
-1.29
-1.27
-1.22
-1.18
-1.03
-.99
-.85
-.76
-.71
-.65
-.60
-.54
-.48
-.44
-.39
-.33
-.27

SALINITY
0/00
31.400
31.480
31.486
31.495
31.498
31.508
31̂ .538
31.588
31.735
31.996
32.208
32.378
32.477
32.587
32.657
32̂ .707
32.774
32.832
32.903
33.012
33.078
33.141
33.269
33.400
33.500
33.669
33.770
33̂ .896
33.964
34.043
34.134
34.200
34.232
34.276
34.320
34.355
34.395
34.433
34.462
34.504
34.504
34.521
34.535
34.554
34.583

*SIGMAT

25.28
25.34
25.35
25.35
25.36
25.37
25.39
25.43
25.55
25.76
25.93
26.07
26.15
26.23
26.29
26.33
26.39
26.43
26.49
26.58
26.63
26.68
26.79
26.89
26.97
27.11
27.19
27.29
27.34
27.41
27.48
27.53
27.55
27.59
27.62
27.64
27.67
27.70
27.72
27.75
27.75
27.76
27.77
27.78
27.80

CLOUD *AMT

OXYGEN
*ML/L
9.16
9.19
9.22
9.22
9.14
9.16
9.16
9.14
8.80
7.79
7.14
6.80
6.65
6.57
6.54
6.53
6.46
6.37
6.29
6.20
6.17
6.12
6.01
5.74
5.68
5.67
5.72
5.87
5.92
6.01
6.11
6.18
6.24
6.31
6.34
6.38
6.37
6.38
6.37
6.35
6.38
6.35
6.24
6.30
6.31

*P04

9 SOUNDING *1488M

*SI04 *N03
*MICROGRAM-ATOMS/L
.41
.41
.43
.43
.43
.43
.43
.38
.51
.78
.77
.86
.94
.97
.99
.99
1.02
1.06
1.09
1.09
1.11
1.06
1.06
.98
.97
.92
.85
.72
.64
.75
.60
.64
.63
.60
.55
.56
.56
.56
.56
.56
.69
.53
.55
.57
.57

5.1
4.7
4.5
5.3
4.9
4.5
6.5
5.1
7.1
14.9
19.4
22̂ .8
26.5
26.9
28.5
29.6
32.4
32.6
35.1
36.5
35.1
36.5
38.5
34.2
34.0
32.2
26.5
22.6
20.2
15.7
14.1
13.0
9.4
11.2
9.8
7.3
8.6
7.1
7.1
7.7
7.5
6.5
8.4
7.5
8.4

1.7
1.5
1.6
1.7
1.6
1.9
1.8
1.9
3.4
7.5
10.8
13.0
13.0
14.5
15.2
13.5
14.6
15.5
16.2
18.6
18.0
18.4
18.1
18.7
17.2
17.1
16̂ .4
16.0
13.5
13.7
12.5
13.1
12.0
12.0
11.7
9.9
9.4
11.0
10.0
12.4
12.5
12.1
12.5
13.4
12.7



CRUISE *T3-023
*(T.S.

DATE 14 *OCT 72
HOUR 22.4 GMT
*LAT 83-34.*8N
*LON 090-14.*OW

STATION 003 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 996.6 WEATHER 39
DRY BULB -20.0 VISIBILITY 1
WET BULB *. CLOUD TYPE
*REL HUMID CLOUD *AMT 9

WIND *SPD *28K
WIND *DIR 21
*MARSDEN
SOUNDING *1488M

DEPTH
*M
235
240
245
250
255
260
265
270
275
280
285
290
295
300

TEMP
*C
-.22
-.20
-.18
-.14
-.07
-.04
.01
.05
.07
.10
.11
.11
.14
.17

SALINITY
0/00
34.606
34.618
34.626
34.639
34.661
34.662
34.682
34.702
34.708
34.717
34.734
34.744
34.752
34.763

*SIGMAT

27.82
27.83
27.83
27.84
27.86
27.86
27.87
27.88
27.89
27.89
27.91
27.91
27.92
27.93

OXYGEN
*ML/L
6.24
6.33
6.50
6.48
6.49
6.34
6.39
6.33
6.40
6.36
6.37
6.41
6.39
6.42

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L
.66
.66
.55
.55
.59
.62
.62
.62
.64
.50
.60
.56
.57
.57

10.2
10.2
6.9
6.7
6.7
9.0
8.6
9.2
8.2
9.4
8.6
7.1
7.5
7.7

12.1
10.6
13.8
13.1
13.9
14.2
14.4
14.4
14.5
14.3
15.0
14.0
14.5
14.7



CRUISE *T3^-023 STATIÔ N *03^A OBSERVED VALUES
*(T.S. E^NGLISH; UNIVERSITY OF WASHINGTON)

DATE 18 *OCT 72 *BAROM 1021.2 WEATHER 00 WIND *SPD *OOK
HOUR 18.6 GMT DRY BULB -26.0 VISIBILITY 7 WIND *DIR
*LAT 83-34. *8N WET BULB *. CLOUD TYPE 1 *MARSDEN
*LON 090-14. *OW *REL HUMID CLOUD *AMT 1 SOUNDING *1616M

DEPTH TEMP SALINITY *SIGMAT OXYGEN *P04 *SI04 *N03
*M
305
310
315
320
325
330
335
340
345
350
355
360
365
370
375
380
385
390
395
400
405
410
415
420
425
430
435
440
445
450
455
460
465
470
475
480
485
490
495
500

*c
.23
.24
.27
.29
.29
.30
.32
.31
.33
.32
.32
.34
.37
.35
.38
.38
.39
.40
.41
.42
.44
.42
.42
.43
.44
.42
.43
.43
.44
.45
.45
.45
.45
.43
.43
.43
.44
.42
.44
^.43

0/00
34.783
34.786
34.801
34.806
34.810
34.810
34.815
34.818
34.824
34.825
34.831
34.831
34.830
34.830
34.834
34.833
34.839
34.837
34.843
34.844
34.849
34.849
34.850
34.848
34.848
34.854
34.855
34.854
34.855
34.856
34.865
34.864
34.863
34̂ .864
34.863
34.865
34.865
34.865
34.866
34.866

*ML/L *MICROGRAM-ATOMS/L
27.94
27.94
27.95
27.95
27.96
27.96
27.96
27.96
27.97
27.97
27.97
27.97
27.97
27.97
27.97
27.97
27.98
27.97
27.98
27.98
27.98
27.98
27.98
27.98
27.98
27.99
27.99
27.98
27.99
27.99
27.99
27.99
27.99
27.99
27.99
27.99
27.99
27.99
27.99
27.99

6.35
6.35
6.36
6.43
6.43
6.46
6.42
6.40
6.42
6.43
6.44
6.42
6.42
6.46
6.43
6.46
6.48
6.40
6.49
6.49
6.49
6.51
6.54
6.43
6.51
6.56
6.57
6.48
6.52
6.58
6.58
6.57
6.56
6.58
6.60
6.58
6.58
6.58
6.61
6.58

10.5
9.8
12.5
10.5
7.6
11.7
11.0
8.3
12.7
10.5
8.3
11.7
11.2
8.8
12.7
12.5
11.2
14.2
10.8
8.6
11.4
9.9
9.2
10.7
8.6
9.9
10.9
8.9
9.9
10.9
8.9
9.7
10.7
8.4
9.4
10.7
9.7
9.7
10.9
8.6

10.3
11.5
10̂ .4
10.5
11.1
12.1
11.4
11.1
12.9
13.0
13.2
12.8
13.0
13.4
13.1
12.9
13,2
13.4
13.2
13.0
13.1
13.5
13.4
12.9
12.9
13.4
12.8
12.9
13.1
13.2
13.0
13.0
12.6
13.3
13.2
12.6
12.7
13.2
13.1
13.0



CRUISE *T3-023

DATE
HOUR
*LAT
*LON

DEPTH
*M
150
165
180
195
210
225
240
255
270
285
300

*(T.S
28 *OCT 72
21.8 GMT
83-40. *4N
086-14. *OW

TEMP
*C

-1.28
-1.06
-.82
-.63
-.47
-.28
-.15
-.02
.04
.12
.21

STATION 004 OBSERVED VALUES
*. E^NGLISH; Û NIVERSITY OF WASHINGTON)

*BAROM
DRY BULB
WET BULB
*REL HUMID

SALINITY *SIGMAT
0/00
33.998 27.37
34.211 27.54
34.331 27.62
34.403 27.67
34.470 27.72
34.539 27.77
34.599 27.81
34.643 27.84
34.677 27.86
34.712 27.89
34.742 27.91

WEATHER
VISIBILITY
CLOUD
CLOUD

OXYGEN
*ML/L

TYPE
*A^MT

WIND *SPD
WIND *DIR
*MARSDEN
SOUNDING

*K

*1611M

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE *T3-023 STATION 005 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 08 *NOV 72 *BAROM 1006 2 WEATHER 36 WIND *SPD *16K
HOUR 00.7 GMT DRY BULB -22.0 VISIBILITY 5 WIND *DIR 22
*LAT 83-44. ON WET BULB *. CLOUD TYPE *MARSDEN
*LON 085-48. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TEMP
*C

-1.71
-1.71
-1.68
-1.70
-1.66
-1.69
-1.66
-1.70
-1.73
-1.69
-1.69
-1.72
-1.63
-1.59
-1.53
-1.53
-1.50
-1.49
-1.50
-1.52
-1.56
-1.54
-1.55
-1.56

SALINITY
0/00

31.558
31.553
31.552

31.584
31.577
31.591
31.609
31.611
31.635
31.641
31.912
32.076
32.152
32.251
32.344
32.391
32.504
32.594
32.679
32.730
32.861
32.989

*SIGMAT

25.41
25.40
25.40

25.43
25.42
25.43
25.45
25.45
25.47
25.47
25.69
25.82
25.88
25.96
26.04
26.08
26.17
26.24
26.31
26.35
26.46
26.56

CLOUD *AMT

OXYGEN
*ML/L
9.03
9.02
9.02
9.01
8.96
8.99
9.02
9.02
9.02
9.01
9.01
9.01
8.18
7.72
7.46
7.21
6.95
6.84
6.66
6.58
6.52
6.47
6.22
6.18

*P04

8 SOUNDING *1631M

*SI04 *N03
*MICROGRAM-ATOMS/L
.83
.71
.73
.90
.85
.44
.55
.58
.43
.48
.47
.65
.38
.42
.34
.59
.63
.45
.62
.62

.55

.89
1.08

2.2
3.6
3.4
4.3
4.7
5.2
4.5
4.9
3.4
3.1
3.8
2.9
10.3
15.9
13.7
15.9
17.0
21.5
19̂ .0
25.3
27.1
25.5
34.5
31.8

3.2
2.4
2.6
1.8
1.4
2.3
2.1
1.7
2.4
2.3
2.4
2.1
4.4
9.5
10.8
10.4
12.8
16.8
17.2
17.0
16.8
13.8
16.4
17.1



CRUISE *T3-023 STATIÔ N 006 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 17 *NOV 72 *BAROM 1029 8 WEATHER 76 WIND *SPD *OOK
HOUR 21.5 GMT DRY BULB -50.0 VISIBILITY 6 WIND *DIR
*LAT 83-45. *3N WET BULB *. CLOUD TYPE 1 *MARSDEN
*LON 085-58. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C

-1.70
-1.71
-1.65
-1.72
-1.70
-1.71
-1.71
-1.71
-1.71
-1.59
-1.54
-1.51
-1.54
-1.56
-1.53
-1.56
-1.44
-1.28
-̂ .93
-.59
-.09
.24
.41
.51

SALINITY
0/00
31.551
31.478
31.476
31.490
31.519
31.519
31.529
31.542
31.572
31.924
32.166
32.420
32.520
32.645
32.788
32.930
33.389
33.924
34.234
34.364
34.558
34.718
34.800
34.852

*SIG^MAT

25.40
25.34
25.34
25.35
25.37
25.37
25.38
25.39
25.42
25.70
25.89
26.10
26.18
26.28
26,40
26.51
26.88
27.31
27.55
27.64
27.77
27.89
27.94
27.98

CLOUD *AMT

OXYGEN
*^ML/L
9.53
9.32
9.31
9.19
9.15
9.16
9.16
9.16
9.06
8.07
7.34
6.96
6.73
6.64
6.44
6.32
5.93
6.23
6.57
6.66
6.58
6.50
6.57
6.64

*P04

3 SOUNDING *1640M

*SI04 *N03
*MICROGRAM-ATOMS/L
.84
.77
.62
.67
.80
.79
.79
.84
.70
.95

1.06
1.06
1.37
1.37
1.38
1.38
1.17
.77
.66
.57
.66
.66
.72
.61

6.1
8.2
5.6
8.2
9.6
7.9
7.2
8.6
8.6
16.4
22.7
26.4
33.6
36.0
37.1
43.4
40.4
12.4
13.1
9.8
9.1
10.3
10.0
7.9

1.8
2.1
2.2
2.2
2.0
2.5
1.7
1.9
3.5
6.4
9.1
11.5
13.3
15.7
16.4
16.6
17.3
6.5
8.3
11.2
12.3
10.4
14.6
13.2



CRUISE *T3-023 ST̂ ATION 007 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 05 DEC 72 *BAROM 1001 6 WEATHER 22 WIND *SPD *08K
HOUR 00.4 GMT DRY BULB -21.0 VISIBILITY 6 WIND *DIR 30
*LAT 83-27. *2N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 090-11. *OW *REL HU^MID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1550
1600

TEMP
*C

-1.72
-1.70
-1.68
-1.72
-1.70
-1.71
-1.70
-1.72
-1.74
-1.51
-1.48
-1.49
-1.54
-1.55
-1.53
-1.55
-1.43
-1.13
-.82
-.54
-.04
.22
.37
.42
.31
.18
.10
.12

-.06
-.13
-.19
-.24
-.29
-.33
-.36
-.39

SALINITY
0/00

31.558
31.554
31.571
31.585
31.606
31.610
31.620
31.630
32.202
32.379
32.466
32.667
32.784
32.930
33.032
33.469
33.996
34.306
34.443
34.644
34.767
34.835
34.864
34.884
34.886
34.888
34.899

34.907
34.910
34.918

34.918

*SIGMAT

25.41
25.40
25.42
25.43
25.44
25.45
25.46
25.46
25.92
26.07
26.14
26.30
26.40
26.51
26.60
26.95
27.36
27.60
27.70
27.84
27.93
27.97
27.99
28.02
28.02
28.03
28.04

28.06
28.07
28.08

28.08

CLOUD *AMT

OXYGEN
*ML/L
9.32
9.35
9.32
9.43
9.38
9.40
9.35
9.36
9.32
7.42
7.04
6.94
6.78
6.72
6.56
6.42
6.06
6.40
6.65
6.75
6.61
6.56
6.63
6.79
6.85
6.88
6.93
6.79
6.76
6.99
6.98
6.94
6.91
6.92
6.92
6.85

*P04

8 SOUNDING *1648M

*SI04 *N03
*MICROGRAM-ATOMS/L
.58
.57
.48
.49
.49
.63
.70
.52
.62
.95
.95
.87

1.03
1.16
1.14
1.14
1.37
.70
.48
.37
.51
.63
.42
.48
.40
.58

7.3
6.6
10.8
9.9
6.6
8.8
8.4
9.7
9.1
25.4
29.4
25.4
30.9
32.1
34.9
42.0
42.2
21.0
16.1
9.1
13.0
12.2
10.8
9.5
8.6
9.1
9.1
9.9

10.6
6.6
6.4
11.1
11.1
12.2

1.5
1.8
1.5
1.5
2.2
1.6
1.7
1.9
2.0
6.6
6.4
10.9
13.8
18.3
18.9
12.1
14.5
12.0
9.3
9.7
10.9
11.9
11.2
10.7
12.2
12.2
11.9
10.8
10.7
9.5
11.1
11.0
12.1
11.6
12.2
12.1



CRUISE *T3-024

D^ATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

*(T.S
26 DEC 72
20.0 GMT
83-29. *4N
089-33. *OW

TEMP
*C

-1.73
-1.74
-1.70
-1.71
-1.72
-1.71
-1.72
-1.73
-1.75
-1.71
-1.53
-1.51
-1.54
-1.55
-1.53
-1.56
-1.43
-1.22
-.83
-.50
-.06
.23
.41
.42

STATION 001 OBSERVED VALUES
*. E^NGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1004
DRY BULB -41.
WET BULB
*REL HUMID

SALINITY
0/00
31.650
31̂ .629
31.647
31.642
31.646
31.648
31.650
31.651
31.655
31.662
32.264
32.415
32̂ .600
32.752
32.898
33.006
33.492
34.018
34.308
34.463
34.659
34.778
34.861
34.881

*SIGMAT

25.48
25.46
25.48
25.47
25.48
25.48
25.48
25.48
25.49
25.49
25.97
26.10
26.25
26.37
26.49
26.58
26.97
27̂ .39
27.61
27.72
27.85
27.94
27.99
28.01

7 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.06
9.07
9.10
9.14
9.11
9.11
9.04
9.04
9.06
9.04
7.14
6.88
6.79
6.55
6.39
6.27
5.96
6.20
6.53
6.53
6.42
6.34
6.48
6.63

*07K
24

*1600M



C^RUISE *T3-024

D^ATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

*{T.S
06 JAN 73
20.7 GMT
83-33. ON
088-35. *OW

TEMP
*C

-1.72
-1.73
-1.72
-1.72
-1.71
-1.71
-1.71
-1.72
-1.75
-1.71
-1.71
-1.74
-1.73
-1.73
-1.64
-1.54
-1.51
-1.50
-1.49
-1.50
-1.54
-1.51
-1.57
-1.57

STATION 002 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1001
DRY BULB -20.
WET BULB
*REL HU^MID

SALINITY
0/00
31.779
31.665
31.675
31.674
31.670
31.674
31.682
31.686
31.690
31.693
31.692
31.699
31.704
31.696
32.051
32.153
32.266
32.332
32.442
32.530
32.650
32.732
33.058
33.058

*SIGMAT

25.59
25.49
25.50
25.50
25.50
25.50
25.51
25.51
25.51
25.52
25.51
25.52
25.52
25.52
25.80
25.88
25.98
26.03
26.12
26.19
26.29
26.48
26.62
26.62

3 WEATHER 39 WIND *SPD
0 VISIBILITY 4 WIND *DIR

CLOUD TYPE 6 *MARSDEN
CLOUD *AMT 8 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
8.89
8.96
9.05
9.02
9.00
8.96
8.95
8.97
8.97
8.97
8.96
8.91
8.95
9.00
7.87
7.40
7.07
6.94
6.73
6.59
6.42
6.34
6.21
6.16

*18K
19

*1585M



CRUISE *T3-024 STATION 003 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 14 JAN 73 *BAROM 999 9 WEATHER 71 WIND *SPD *05K
HOUR 19.5 GMT DRY BULB -33.0 VISIBILITY 7 WIND *DIR 35
*LAT 83̂ - 32. ON WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 088-31. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1525
1550

TEMP
*C

-1.72
-1.74
-1.72
-1.72
-1.72
-1.72
-1.72
-1.73
-1.76
-1.69
-1.56
-1.52
-1.52
-1.55
-1.54
-1.55
-1.41
-1.24
-.81
-.50
-.03
.22
.40
.43
.33
.19
.11
.03

-.05
^-.12
-.18
-.24
-̂ .31
-.34
-.36
-.36

SALINITY
0/00

31.690
31.685
31.686
31.689
31.689
31.690
31.709
31.723
31.786
32.201
32.338
32.614
32.739
33.103
33.300
33.539
34.065
34.327
34.461
34̂ .660
34.772
34.839
34.874
34.885
34.890
34.894
34.902
34.907
34.895
34.912
34.930
34.917
34.937
34.938
34.938

*SIGMAT

25.51
25.51
25.51
25.51
25.51
25.51
25.53
25.54
25.59
25.92
26.03
26.26
26.36
26.65
26.81
27.00
27.42
27.62
27.72
27.85
27.93
27.97
28.00
28.02
28.03
28.04
28.05
28.05
28.05
28.06
28.08
28.07
28.09
28.09
28.09

CLOUD *A^MT

OXYGEN
*^ML/L
9.42
9.05
9.09
9.14
9.07
9.03
9.05
9.05
9.08
8.92
7.34
6.98
6.33
6.34
6.15
6.11
5.85
6.11
6.36
6.44
6.30
6.30
6.44
6.55
6.58
6.63
6.63
6.60
6.51
6.70
6.69
6.68
6.60
6.63
6.60
6.66

*P04

8 SOUNDING *1576M

*SI04 *N03
*MICROGRAM-ATOMS/L
.43
.55
.63
.70
.31
.51
.48
.62
.68
.75
1.03
1.06
.99

1.29
1.34
1.08
.74
.55
.53
.53
.71
.62
.58
.54
.55
.48
.53
.49
.59
.54
.63
.54
.55
.71
.64

7.7
6.3
10.6
6.3
8.5
9.2
11.5
6.7
12.3
9.8
29.0
29.4
33.5

39.6
42.7
37.5
19.0
10.4
10.2
11.9
14.2
9.8
8.3
8.3
8.8
5.6
10.4
11.3
11.7
10.0
10.6
10.6
12.3
14.2
13.5

1.6
1.5
1.4
1.5
2.0
2.2
2.4
2.4
1.8
2.3
7.3
8.7
11.0

13.7
12.7
16.0
9.7
12.0
11.7
13.4
10.9
14.4
11.9
13.1
12.5
8.4
12.2
12.9
10.9
12.1
12.3
13.5
13.1
10.9
12.3



CRUISE *T3-024

DATE
HOUR
*LAT
*LO^N

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

*^(T.S
21 JAN 73
19.5 GMT
83-31. O^N
088-33. *OW

TEMP
*C

-1.73
-1.73
-1.69
-1.72
-1.72
-1.72
-1.72
-1.73
-1.75
-1.71
-1.71
-1.63
-1.56
-1.55
-1.51
-1.51
-1.50
-1.49
-1.51
-1.51
-1.56
-1.51
-1.57
-1.57

STATION 004
*. ENGLISH

*BAROM

OBSERVED VALUES
*; UNIVERSITY OF WASHINGTON)

1013
DRY B̂ ULB -33.
WET BULB
*REL HUMID

SALINIT̂ Y
0/00
31.698
31.699
31.698
31.699
31.705
31.717
31.736
31.741
31.740

32.160
32.210
32.266
32.358
32.410
32.419
32.554
32.635
32.715
32.785
32.927
33.106

*SIGMAT

25.52
25.52
25.52
25.52
25.53
25.53
25.55
25.55
25.55

25.89
25.93
25.98
26.05
26.09
26.10
26.21
26.27
26.34
26.40
26.51
26.66

3 WEATHER 00 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
8.84
8.93
9.03
8.84
8.93
8.93
8.94
8.93
8.98
8.96
8.65
7.64
7.43
7.32
7.07
6.88
6.77
6.78
6.59
6.50
6.42
6.34
6.22
6.11

*05K
01

*1595M



C^RUISE *T3-024 STATION 005 OBSERVED VALUES
*(T.S. E^NGLISH; UNIVERSITY OF WASHINGTON)

DATE 29 JAN 73 *BAROM 1002 3 WEATHER 76 WIND *SPD *03K
HOUR 20.0 GMT DRY BULB -36.0 VISIBILITY 7 WIND *DIR 34
*LAT 83-37. IN WET BULB *. CLOUD TYPE *MARSDEN
*LON 087-30. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C

-1.73
-1.74
-1.70
-1.72
-1.72
-1.72
-1.72
-1.73
-1.75
-1.70
-1.67
-1.57
-1.52
-1.54
-1.55
-1.56
-1.41
-1.24
-.85
-.52
-.06
.22
.43
.41

SALINITY
0/00
31.789
31.782
31.774
31.770
31.769
31.768
31.771
31.772
31.779
31.823
31.943
32.193
32.473
32.704
32.882
33.002
33.594
34.026
34.304
34.446
34.631
34.767
34.846
34.992

*SIGMAT

25.59
25.59
25̂ .58
25.58
25.58
25.58
25.58
25.58
25.59
25.62
25.72
25.92
26.14
26.33
26.47
26.57
27.05
27.39
27.60
27.70
27.83
27.93
27.98
28.10

CLOUD *AMT

OXYGEN
*ML/L
9.01
9.01
9.02
9.03
9.02
9.01
9.03
9.04
8.95
8.92
8.36
7.35
6.53
6.39
6.22
6.13
5.90
6.19
6.48
6.40
6.30
6.38
6.41
6.48

*P04

0 SOUNDING *1611M

*SI04 *N03
*MICROGRAM-ATOMS/L
.54
.56
.56
.53
.53
.50
.57
.58
.56
.58
.62
.84
.95

1.07
1.11
1.08
.94
.65
.43
.49
.41
.42
.47
.47

8.2
8.0
8.0
8.3
7.3
8.0
9.8
7.3
7.8
11.8
13.2
25.8
32.6
32.3
35.0
45.3
36.6
20.0
12.0

9.8
17.2
12.0
10.5

1.1
1.2
2.1
1.2
1.5
1.6
1.8
2.1
2.4
2.6
4.8
8.0
11.0
13.9
15.4
13.5
14.2
9.1
9.1
11.2
11.9
10.8
12.0
9.9



CRUISE *T3-024

D^ATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

*{T.S
04 *FEB 73
19.3 GMT
83-37. ON
087-32. *OW

TEMP
*C

-1.73
-1.74
-1.70
-1.73
-1.72
-1.72
-1.72
-1.73
-1.76
-1.71
-1.74
-1.74
-1.74
-1.73
-1.62
-1.58
-1.56
-1.54
-1.51
-1.51
-1.55
-1.52
-1.57
-1.57

STATION 006 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1021
DRY BULB -45.
WET BULB
*REL HUMID

SALINITY
0/00
31.778
31.775
31.786
31.800
31.805
31.814
31.821
31.825
31.836
31.855
31.860
31.871
31.942
31.974
32.009
32.128
32.184
32.251
32.406
32.524
32.600
32.700
32.866
33.025

*SIGMAT

25.58
25.58
25.59
25.60
25.61
25.61
25.62
25.62
25.63
25.65
25.65
25.66
25.72
25.74
25.77
25.87
25.91
25.96
26.09
26.18
26.25
26.33
26.46
26.59

0 WEATHER 00 WIND *SPD
0 .VISIBILITY 7 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
8.86
8.82
8.88
8.82
8.81
8.87
8.88
8.90
8.80
8.85
8.88
8.81
8.71
8.62
7.77
7.48
7.24
7.12
6.66
6.48
6.19
6.25
6.17
6.09

*02K
22

*1610M



CRUISE *T3^-024 STATION 007 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 14 *FEB 73 *BAROM 1012 6 WEATHER 36 WIND *SPD *12K
HOUR 19.5 GMT DRY BULB ^-32.0 VISIBILITY 7 WIND *DIR 22
*LAT 83-39. *7N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 086-35. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1525
1550

TEMP
*C

-1.74
-1.75
-1.71
-1̂ .73
-1.73
-1.72
-1.72
-1.74
-1.76
-1.72
-1.75
-1.73
-1.56
-1.56
^-1.56
-1.55
^-1.34
-1.26
-.93
-.59
-.07
.23
.41
.43
.32
.18
.09
.02
-.06
-.11
-.16
-.26
-.31
-.33
-.36
-.37

SALINITY
0/00
31.847
31.882
31.882
31.892
31.892
31.894
31.898
31.900
31.905
31.905
31.909
31.940
32.296
32.607
32̂ .782
32.967
33.435
33.923
34.245
34.421
34.628
34.774
34.820
34.853
34.886
34.887
34.891
34.894
34.897
34.899
34.925
34.926
34̂ .930
34.935
34.937
34̂ .937

*SIGMAT

25.64
25.67
25.67
25.68
25.68
25.68
25.68
25.68
25.69
25.69
25.69
25.72
26.00
26.25
26.39
26.54
26.92
27.31
27.56
27.69
27.83
27.93
27.96
27.98
28.02
28.03
28.03
28.04
28.05
28.05
28.07
28.08
28.09
28.09
28.09
28.09

CLOUD *AMT

OXYGEN
*ML/L
8.97
9.01
9.02
9.01
9.00
9.01
9.00
9.00
9.00
9.01
9.00
8.84
7.11
6.66
6.55
6.26
6.09
6.10
6.47
6.49
6.36
6.38
6.47
6.56
6.66
6.68
6.68
6.66
6.54
6.77
6.76
6.79
6.66
6.60
6.64
6.61

*P04

2 SOUNDING *1618M

*SI04 *N03
*MICROGRAM-ATOMS/L
.57
.46
.54
.54
.50
.64
.54
.60
.51
.52
.58
.65
.97
1.01
1.13
.71

1.13
.94
.45
.48
.47
.52
.42
.47
.47
.56
.51
.52
.47
.51
.49
.47
.50
.55
.52
.54

9.2
9.4
9.6
10.0
8.6

9.6
10.0
10.2
11.2
10.2
12.3
26.6
35.2
36.6
24.8
39.7
32.5
12.3
11.9
11.0
12.1
10.8
10.6
9.2
10.0
10.2
9.6
9.6
9.4
10.4
10.4
12.3
13.9
14.5
7.6

1.6
1.8
1.9
1.9
3.1
2.3
2.4
2.3
2.7
2.1
2.6
2.6
8.0
10.4
13.0
9.0
11.9
13.2
10.5
8.7
9.8
10.0
9.9
9.1
8.2
11.4
10.1
10.5
11.8
12.7
11.1
11.2
11.8
9.2
9.2
12.2



CRUISE *T3-024

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

*(T.S
21 *FEB 73
19.5 GMT
83-42. *5N
085-22. *OW

TEMP
*C

-1.72
-1.75
-1.74
-1.74
-1.73
-1.72
-1.72
-1.73
-1.77
-1.72
-1.74
-1.75
-1.72
-1.72
-1.70
-1.70
-1.67
-1.62
-1.55
-1.56
-1.57
-1.54
-1.56
-1.57

STATION 008 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1019
DRY BULB -43.
WET BULB
*REL HUMID

SALINITY
0/00
31.821
31.869
31.876
31.873
31.878
31.886
31.891
31.906
31.914
31.917
31.921
31.935
31.951
31.961
31.982
31.984
32.067
32.117
32.288
32.421
32.564
32.658
32.815
33.020

*SIGMAT

25.62
25.66
25.66
25.66
25.67
25.67
25.68
25.69
25.70
25.70
25.70
25.71
25.72
25.73
25.75
25.75
25.82
25.86
25.99
26.10
26.22
26.29
26.42
26.59

6 WEATHER 76 WIND *SPD
0 VISIBILITY 7 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
8.95
9.00
9.00
9.02
9.02
8.94
8.95
8.93
8.88
8.93
8.92
8.91
8.83
8.74
8.66
8.57
8.37
7.99
7.26
6.99
6.76
6.57
6.40
6.28

*06K
26

*1598M



CRUISE *T3-024 STATION 009 OBSERVED VALUES
*( *T *. *S *. ENGLISH *; UNIVERSITY OF WASHINGTON *)*

DATE 27 *FEB 73 *BAROM 1015 2 WEATHER 00 WIND *SPD *04K
HOUR 19.3 GMT DRY BULB -45.0 VISIBILITY 7 WIND *DIR 26
*LAT 83-41. *7N WET BULB *. CLOUD TYPE 1 *MARSDEN
*LON 085-26. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C

-1.72
-1.74
-1.73
-1.73
-1.72
-1.72
^-1.71
-1.75
-1.77
-1.72
-1.73
-1.71
-1.55
-1.56
-1.55
-1.55
-1.36
-.98
-.92
-.59
-.07
.21
.41
.43

SALINITY
0/00
31.949
31.945
31.945
31.951
31.955
31.965
31.971
31.993
32.004
32.014
32.020
32.083
32.490
32.716
32.892
33.052
33.533
33.994
34.297
34.454
34.660
34.785
34.862
34.882

*SIGMAT

25.72
25.72
25.72
25.72
25.73
25.74
25.74
25.76
25.77
25.78
25.78
25.83
26.16
26.34
26.48
26.61
27.00
27.36
27.60
27.71
27.86
27.94
27.99
28.01

CLOUD *AMT

OXYGEN
*ML/L

8.95
8.98
8.95
8.96
8.93
8.96
8.93
8.93
8.93
8.93
8.50
6.87
6.48
6.29
6.19
5.99
6.13
6.47
6.56
6.36
6.29
6.47
6.56

*P04

5 SOUNDING *1590M

*SI04 *N03
*MICROGRAM-ATOMS/L
.48
.48
.39
.52
.45
.54
.48
.44
.48
.58
.53
.59
.84
.92

1.03
.93
.88
.63
.39
.38
.38
.48
.48
.47

8.5
8.5
8.7
8.9
9.3
9.7
9.9
9.5
9.7
9.5
10.1
12.5
27.1
30.1
37.8
32.9
33.3
25.3
12.1
10.9
10.9
12.7
10.9
9.3

2.6
3.0
3.1
2.9
1.2
2.8
1.6
2.5
2.4
2.5
2.9
4.8
11.8
14.1
12.9
12.2
14.0
10.7
8.4
10.3
11.8
11.1
11.4
12.0



CRUISE *T3-024

DATE
HOUR
*LAT
*LON

*(T.S
06 MAR 73
19.5 GMT
83-41. *8N
085-16. *OW

DEPTH
*M

TEMP
*C

5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

-1.74
-1,̂ ,75
-1.71
-1,
-1,
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1

,75
,73
.73
.72
.73
.76
.71
.73
.75
.73
.74
.71
.72
.70
.64
.53
.55
.57
.53
.56
.57

STATION 010 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1021
DRY BULB
WET BULB

-41.
*^t

7
0

*REL HUMID

SALINITY
0/00
31.954
31.952
31.957
31.966
31.974
31.983
31.989
31.997
32.006
32.010
32.012
32.016
32.023
32.025
32.037
32.045
32.074
32.184
32.394
32.543
32.666
32.752
32.898
33.027

*SIGMAT

WEATHER 36 WIND *SPD
VISIBILITY 6 WIND *DIR
CLOUD TYPE 2 *MARSDEN
CLOUD *AMT 4 SOUNDING

*14K
22

*1591M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L

25.73
25.73
25.73
25^,
25.
25^,
25,
25^,
25,
25,
25,
25^,
25^,
25
25
25
25
25
26
26
26
26
26
26

74
74
,75
^,76
,76
^,77
^,77
^,77
,78
,78
.78
,79
.80
.82
.91
.08
.20
.30
.37
.49
.59

8
8
9
8
9
9
9
8
8
9
8
8
8
8
8
8
8
8
7
6
6
6
6

.99

.98

.01

.99

.00

.01

.01

.99

.99

.01

.99

.96

.93

.90

.81

.79

.63

.07

.09

.86

.62

.52

.36
6.25



C^RUISE *T3^-024 STATIÔ N Oil OBSERVED VALUES
*(T.S. Ê NGLISH; UNIVERSITY OF WASHINGTON)

DATE 12 MAR 73 *BAROM 1022 2 WEATHER 00 WIND *SPD *06K
HOUR 19.8 GMT DRY BULB -41.0 VISIBILITY 7 WIND *DIR 05
*LAT 83-41. ON WET BULB *. CLOUD TYPE 1 *MARSDEN
*LON 085-20. *OW *REL HÛ MID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C

-1.73
-1.73
-1.72
-1.73
-1.73
-1.73
-1.72
-1.73
-1.76
-1.70
-1.74
-1.60
-1.55
-1.55
-1.53
-1.55
-1.43
-1.24
^-.88
^-.56
^-.07
.20
.42
.44

SALINITY
0/00
31.995
31.972
31.951
31.965
31.973
31.973
31.987
31.988
32.000
32.010
32.026
32.201
32.542
32.732
32.874
33.034
33.490
34.034
34.298
34.436
34.644
34.766
34.849
34.875

*SIGMAT

25.76
25.74
25.72
25.74
25.74
25.74
25.75
25.75
25.76
25.77
25.79
25.92
26.20
26.35
25.47
26.60
26.96
27.40
27.60
27.70
27.84
27.93
27.98
28.00

CLOUD *AMT

OXYGEN
*ML/L
8.90
8.92
8.93
8.93
8.94
8.92
8.93
8.93
8.93
8.89
8.83
8.46
6.71
6.41
6.29
6.11
5.92
6.21
6.53
6.53
6.38
6.37
6.44
6.57

*P04

2 SOUNDING *1590M

*SI04 *N03
*MICROGRAM-ATOMS/L
.34
.42
.42
.44
.44
.49
.52
.53
.55
.59
.57
.78
.88

1.06
1.07
1.07
.92
.63
.42
.42
.44
.48
.42
.43

8.4
8.7
6.5
8.2
8.4
8.7
8.0
8.7
8.9
9.9
9.7
20.5
27.9
35.3
37.2
40.7
35.0
19.2
10.6
11.0
9.3
10.1
9.1
9.5

2.2
2.8
1.5
2.6
1.4
2.7
2.8
2.7
2.6
3.0
3.3
8.4
10.6
12.2
14.4
14.2
11.9
9.8
8.6
9.3
9.3
11.8
11.1
11.0



CRUISE *T3-024

D̂ ATE
HOUR
*LAT
*LO^N

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

*(T.S
20 MAR 73
20.0 GMT
83-42. *8N
085-18. *OW

TEMP
*C

-1.71
-1.75
-1.71
-1.74
-1.74
-1.74
-1.73
-1.74
-1.77
-1.73
-1.74
-1.75
-1.74
-1.74
-1.70
-1.71
-1.68
-1.57
-1.54
-1.52
-1.55
-1.54
-1.57
-1.57

STATION 012 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1027
DRY BULB -38.
WET BULB
*REL HUMID

SALINITY
0/00

31.955
31.955
31.957
31.958
31.961
31.960
31.960
31.968
31.968
31.969
31.982
32.006
32.046
32.180
32.330
32.474
32.584
32.670
32.834
33.001

*SIGMAT

25.73
25.73
25.73
25.73
25.73
25.73
25.73
25.74
25.74
25.74
25.75
25.77
25.80
25.91
26.03
26.14
26.23
26.30
26.44
26.57

4 WEATHER 00 WIND *SPD *OOK
0 VISIBILITY 6 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 0 SOUNDING *1588M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.01
9.01
9.03
9.03
9.02
9.02
9.03
9.02
9.01
8.99
9.00
8.95
8.94
8.91
8.87
8.73
8.38
7.46
6.98
6.69
6.54
6.49
6.38
6.22



CRUISE *T3-024 ST̂ ATION 013 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 28 MAR 73 *BAROM 1002 4 WEATHER 11 WIND *SPD *OOK
HOUR 19.5 GMT DRY BULB -34.0 VISIBILITY 6 WIND *DIR
*LAT 83-41. *8N WET BULB *. CLOUD TYPE *MARSDEN
*LON 085-21. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C

-1.75
-1.75
-1.73
-1.74
-1.73
-1.73
-1.73
-1.73
-1.77
-1.72
-1.75
-1.61
-1.53
-1.56
-1.54
-1.56
-1.41
-1.23
-.82
-.50
.00
.25
.41
.42

SALINITY
0/00
31.951
31.953
31.957
31.962
31.970
31.982
31.986
31.995
31.998
32.005
32.010
32.270
32.578
32.737
32.890
33.032
33.604
34.063
34.327
34.458
34.668
34.778
34.839
34.867

*SIGMAT

25.72
25.73
25.73
25.73
25.74
25.75
25.75
25.76
25.76
25.77
25.77
25.98
26.23
26.36
26.48
26.60
27.06
27.42
27.62
27.71
27.86
27.93
27.97
28.00

CLOUD *AMT

OXYGEN
*ML/L
8.86
8.93

9.04
9.06
9.07
9.06
9.05
9.07
9.07
9.03
7.43
6.77
6.57
6.46
6.28
6.05
6.34
6.60
6.55
6.30
6.29
6.50
6.53

*P04

0 SOUNDING *1590M

*SI04 *N03
*MICROGRAM-ATOMS/L
.58
.54
.58
.54
.42
.45
.48
.41
.48
.43
.58
.78
.89
.90

1.04
.90
.87
.52
.43
.40
.43
.44
.42
.45

6.6
6.8
6.0
7.6
8.6
8.7
11.4
12.8
11.8
7.4
8.6
18.6
23.9
28.1
31.9
36.3
31.9
18.6
10.0
9.8
11.4
10.8
10.8
10.0

3.1
3.4
3.5
3.8
3.5
3.9
4.0
4.0
3.9
4.0
4.3
12.1
15.7
16.5
18.4
26.6
21.7
14.6
13.8
14.0
16.2
16.3
15.9
16.1



CRUISE *T3-025 STATIÔ N 001 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 08 APR 73 *BAROM 1036.8 WEATHER 00 WIND *SPD *OOK
HOUR 23.3 GMT DRY BULB -34.0 VISIBILITY 6 WIND *DIR
*LAT 83-41. *9N WET BULB *. CLOUD TYPE *MARSDEN
*LON 085-19. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1525
1155

TEMP
*C

-1.75
-1.75
-1.74
-1̂ .74
-1.74
-1.73
-1.73
-1.74
-1.77
-1.72
-1.74
^-1.62
-1.56
^-1.57
-1.54
-1.55
^-1.40
-1.21
-.89
-.47
-.01
.24
.43
.44
.32
.19
.11
.03
-.06
-.12
-.19
-.23
-.30
-.33
-.33
-.36

SALINITY
0/00
32.029
32.023
32.018
32.016
32.015

32.017

32.018
32.018
32.018
32.232
32.560
32.744
32.886
33.049
33.589
34.080
34.317
34.451
34.654
34.763
34.842
34.859
34.872
34.864
34.880
34.882
34.882
34.882
34.906
34.907
34.915
34.920
34̂ .925
34.926

*SIGMAT

25.79
25.78
25.78
25.78
25.78

25.78

25.78
25.78
25.78
25.95
26.21
26.36
26.48
26.61
27.04
27.44
27.62
27.71
27.85
27.92
27.98
27.99
28.01
28.01
28.02
28.03
28.03
28.04
28.06
28.06
28.07
28.08
28.08
28.09

CLOUD *AMT

OXYGEN
*ML/L
9.22
9.06
9.11
8.99
8.99
9.04
9.04
9.04
8.96
9.04
9.04
7.61
6.80
6.62
6.41
6.28
6.10
6.40
6.64
6.64
6.38
6.38
6.52
6.66
6.50
6.62
6.72
6.30
6.23
6.71
6.81
6.80
6.55
6.77
6.73
6.68

*P04

0 SOUNDING *1590M

*SI04 *N03
*MICROGRAM-ATOMS/L
.48
.53
.55
.55
.45
.46
.56
.45
.52
.52
.55
.76
.93
.92
.98
.92
.86
.55
.53
.46
.46
.60
.58
.52
.42
.42
.56
.46
.47
.49
.46
.51
.60
.52
.54
.55

9.6
11.1
10.0
9.4
9.0
8.4
7.4
10.3
10.1
10.5
11.1
19.7
22.7
26.7
27.5
26.7
20.9
12.9
7.0
9.0
10.0
11.3
10.7
10.0
8.2
10.0
10.1
8.4
8.8
9.6
10.5
12.3
11.9
11.3
12.9
13.7

3.4
3.6
3.6
3.8
3.4
2.9
3.2
3.9
3.9
3.9
4.0
10.5
12.2
12.3
12.7
12.9
11.2
10.5
10.7
10.8
10.5
12.3
12.5
12.6
12.0
12.2
12.5
12.5
11.8
12.1
12.3
12.9
12.4
12.6
12.9
13.1



CRUISE *T3-025

D̂ ATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
540
56
58
60
65
70
75
80
90
100

*(T.S
16 APR 73
20.0 GMT
82-41. *8̂ N
085-16. *OW

TEMP
*C

-1.72
-1.76
-1.75
-1.72
-1.75
-1.73
-1.74
-1.74
-1.77
-1.75
-1.76
-1.76
-1.63
-1.62
-1.70
-1.75
-1.73
-1.61
-1.54
-1.55
-1.53
-1.56
-1.57
^-1.55

STATION 002 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1023.
DRY BULB -21.
WET BULB
*REL HUMID

SALINITY
0/00
32.043
32.042
32.044
32.035

32.042
32.040
32.042
32.044

32.258
32.430
32.556
32.660
32.748
32.899
33.075

*SIGMAT

25.80
25.80
25.80
25.79

25.80
25.80
25.80
25.80

25.97
26.11
26.21
26.29
26.37
26.49
26.63

5 WEATHER 36 WIND *SPD *14K
0 VISIBILITY 6 WIND *DIR 06

CLOUD TYPE 2 *MARSDEN
CLOUD *AMT 7 SOUNDING *1590M

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
8.94
9.00
8.93
8.91
9.00
8.96
9.10
8.96
9.10
8.98
8.96
8.96
8.98
8.98
8.95
8.95
8.99
7.55
7.04
6.88
6.61
6.57
6.38
6.21



CRUISE *T3-025 STATION 003 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 22 APR 73 *BAROM 1026.2 WEATHER 00 WIND *SPD *09K
HOUR 20.2 GMT DR̂ Y BULB -26.0 VISIBILITY 5 WIND *DIR 23
*LAT 83-42. ON WET BULB *. CLOUD TYPE 2 *MARSDEN
*LON 085-18. *OW *REL HU^MID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C

-1.74
-1.76
-1.75
-1.72
-1.75
-1.73
-1.76
-1.74
-1.76
-1.75
-1.74
^-1.64
-1.73
-1.67
-1.57
^-1.58
-1.26
-1.22
-.75
-.48
-.03
.25
.40
.43

SALINITY
0/00
32.004

32.008
32.023
32.020

32.024
32.026

32.028
32.069
32.202
32.526
32.733
32.894
33.076
33.597
34.063
34.309
34.457
34.654
34.768
34.808
34.836

*SIGMAT

25.77

25.77
25.78
25.78

25.78
25.79

25.79
25.82
25.93
25.19
26.36
26.49
26.63
27.05
27.42
27.60
27.71
27.85
27.93
27.95
27.97

CLOUD *AMT

OXYGEN
*ML/L
9.06
9.14
9.08
9.02
9.02
9.08
9.08
9.08
9.00
9.02
8.86
7.38
7.15
6.62
6.41
6.39
6.09
6.38
6.62
6.61
7.22
6.37
6.54
6.73

*P04

6 SOUNDING *1590M

*SI04 *N03
*MICROGRAM-ATOMS/L
.54
.54
.50
.50
.42
.62
.48
.48
.50
.51
.54
.73
.81
.94
.95
.95
.76
.54
.41
.43
.40
.43
.48
.49

8.7
10.5
11.3
8.3
9.8
10.2
9.4
10.5
11.1
11.1
14.8
23.3
26.8
33.1
37.5
33.1
31.8
17.9
6.8
8.3
9.2
11.6
10.9
10.2

3.0
3.6
3.3
4.0
2.2
4.0
3.3
4.3
4.2
4.5
4.9
10.7
15.5
20.0
18.8
18.8
17.6
15.9
13.8
14.4
15.7
16.2
15.7
16.3



CRUISE *T3-025 STATION 004 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 02 MAY 73 *BAROM 1008.3 WEATHER 00 WIND *SPD *04K
HOUR 18.3 GMT DRY BULB -04.0 VISIBILITY 7 WIND *DIR 35
*LAT 83-42. *4N WET BULB *. CLOUD TYPE 2 *MARSDEN
*LON 085-36. *OW *REL HUMID

DEPTH
*M
5

10^-
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TEMP
*C

-1.73
-1.75
-1.75
-1.72
-1.75
-1.73
-1.73
-1.74
-1.77
-1.74
-1.75
-1.76
-1.74
-1.76
-1.76
-1.72
-1.74
-1.71
-1.67
-1.56
-1.56
-1.56
-1.57
-1.55

SALINITY
0/00
32.039
32.031

32.034

32.031
32.060
32.074
32.074
32.072

32.072
32.074
32.079
32.082
32.107

32.132
32.416
32.525
32.651
32.651
32.898
33.063

*SIGMAT

25.80
25.79

25.79

25.79
25.81
25.82
25.82
25.82

25.82
25.82
25.83
25.83
25.85

25.87
26.10
26.19
26.29
26.29
26.49
26.62

CLOUD *AMT

OXYGEN
*ML/L
9.28
9.05
9.08
9.09
9.05
9.14
9.06
9.09
9.09
9.12
9.11

9.14
9.06
9.08
9.05
8.93
8.86
7.16
6.98
6.69
6.69
6.38
6.50

*P04

8 SOUNDING *1588M

*SI04 *N03
*MICROGRAM-ATOMS/L
.35
.37
.55
.54
.56
.60
.62
.51
.51
.46
.61
.50
.58
.53
.52
.55
.48
.55
.83
.81
.94
.94
.92
.94

10.7
10.0
10.2
9.5
9.3
10.7
11.6
11.2
11.4
11.2
9.5
10.5
11.6
11.6
13.0
11.2
11.9
12.8
26.1
28.6
31.6
31.6
40.7
37.5

3.0
3.2
2.6
3.5
2.4
2.9
3.3
3.3
3.7
3.2
3.9
3.9
3.9
3.1
3.4
3.7
4.1
4.6
11.5
12.2
15.6
15.6
16.5
16.9



CRUISE *T3-025 STATION 005 OBSERVED V^ALUES
*(T.S. Ê NGLISH; UNIVERSITY OF WASHINGTON)

DATE 07 MAY 73 *BAROM 1026̂ .5 WEATHER 71 WIND *SPD *OOK
HOUR 17.8 GMT DRY BULB 000.0 VISIBILITY 2 WIND *DIR
*LAT 83̂ -41. *3N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 085̂ -28. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
^40
45
50
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
900
1000
1100
1200
1300
1400
1500
1525
1550

TEMP
*C

-1.69
-1.73
-1.74
-1.72
-1.75
-1.72
-1.73
-1.75
-1.76
-1.74
-1.74
-1.76
-1.69
-1.52
-1.57
-1.56
-1.50
-1.39
-1.15
-.77
-.50
-.02
.24
.41
.42
.34
.18
.09
.02
-.06
-.14
-.19
-.25
-.32
-.36
-.36
-.37

SALINITY
0/00
32.090
32.092
32.092
32.094
32.086
32.083
32.100
32.109
32.112
32.118
32.118
32.113
32.188
32.559
32.737
32.922
33.087
33.592
34.062
34.313
34.444
34.637
34.745
34.833
34.860
34.866
34.886
34.889
34.899
34.899
34.908
34.909
34.914
34.914
34.926
34.921
34.925

*SIGMAT

25.84
25.84
25.84
25.84
25.83
25.83
25.85
25.85
25,86
25.86
25.86
25.86
25.92
26.21
26.36
26.51
26.64
27.05
27.42
27.61
27.70
27.83
27.91
27.97
27.99
28.00
28.02
28.03
28.04
28.05
28.06
28.06
28.07
28.07
28.08
28.08
28.08

CLOUD *AMT

OXYGEN
*ML/L
9.15
9.11
9.12
9.07
9.05
9.05
9.02
9.07
9.06
9.08
9.08
9.09

6.90
6.73
6.41
6.39
6.09
6.44
6.67
6.63
6.51
6.43
6.56
6.72
6.70
6.77
6.77
6.44
6.46
6.85
6.89
6.88
6.52
6.78
6.66

*P04

9 SOUNDING *1579M

*SI04 *N03
*MICROGRAM-ATOMS/L
.52
.56
.56
.51
.46
.54
.55
.54
.53
.54
.54
.54
.62
.88
.90
.98
.90
.81
.56
.48
.42
.47
.46
.47
.46
.40
.46
.48
.48
.48
.48
.54
.58
.50
.50
.50
.48

8.8
9.5
9.0
8.6
9.9
9.9
8.8
9.9
9.3
9.7
9.7
10.6
15.7
28.2
34.0
35.2
36.5
32.6
17.3
8.6
9.5
10.2
9.0
9.3
8.1
8.8
8.8
8.6
9.0
9.0
9.3
11.1
11.8
11.3
11.6
11.3
12.0

3.1
3.3
3.3
3.6
1.3
2.7
3.9
2.7
2.6
3.3
3.3
3.9
6.8
14.0
13.8
13.7
16.2
15.8
13.5
14.2
12.7
13.9
14.7
13.9
14.4
17.5
14.5
14.8
15.1
14.5
14.7
14.8
14.9
15.0
15.4
15.3
15.3



CRUISE *T3-025 STATION 006 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 14 MAY 73 *BAROM 1020.9 WEATHER 00 WIND *SPD *OOK
HOUR 19.3 GMT DRY BULB -15.0 VISIBILITY 7 WIND *DIR
*LAT 83-41. *4N WET BULB *. CLOUD TYPE *MARSDEN
*LON 085-26. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TÊ MP
*C

-1.72
-1.76
-1.75
-1.72
-1.74
-1.72
-1.73
-1.74
-1.76
-1.75
-1.77
-1.77
-1.72
-1.76
-1.74
-1.70
-1.64
-1.66
-1.55
-1.55
-1.56
-1.56
-1.58
-1.56

SALINITY
0/00
32.079
32.079

32.076
32.079
32.082

32.082
32.085
32.086
32.086

32.076
32.089
32.096
32.118
32.203
32.275
32.456
32.580
32.647
32.729
32.906
33.064

*SIGMAT

25.83
25.83

25.83
25.83
25.83

25.83
25.83
25.83
25.83

25.83
25.84
25.84
25.86
25.93
25.99
26.13
26.23
26.28
26.35
26.50
26.62

CLOUD *AMT

OXYGEN
*ML/L
9.28
9.02

9.01
9.03
9.03
9.05
9.08
9.08
9.08
9.08
9.08
9.03
9.00
8.96
8.79
7.78
7.59
6.98
6.77
6.86
6.58
6.41
6.32

*P04

0 SOUNDING *1548M

*SI04 *N03
*MICROGRAM-ATOMS/L
.49
.52
.48
.49
.44
.48
.42
.44
.51
.51
.53
.52
.48
.54
.52
.56
.66
.74
.82
.80
.86
.87
.89
.95

9.9
9.9
10.6
8.4
8.9
9.4
8.2
8.2
9.2
8.9
9.4
10.3
10.1
10.8
12.2
12.0
19.9
23.2
27.2
29.8
33.1
33.6
36.1
3.9

3.3
3.5
3.7
3.6
3.5
3.9
3.8
3.4
3.7
3.8
4.1
3.9
3.9
4.1
4.4
4.8
8.3
9.2
12.4
13.9
15.1
15.5
17.3
17.5



CRUISE *T3-025 STATION 007 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 21 MAY 73 *BAROM 1010̂ .6 WEATHER 39 WIND *SPD *39K
HOUR 19.7 GMT DRY BULB -10.0 VISIBILITY 0 WIND *DIR 22
*LAT *83-46.2N WET BULB -11.0 CLOUD TYPE 0 *MARSDEN
*LON 083-43. *OW *REL HUMID 69 CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C

-1.72
-1.75
-1.74
-1.72
-1.75
-1.72
-1.73
-1.74
-1.76
-1.75
-1.74
-1.75
-1.71
-1.57
-1.57
-1.55
-1.46
-1.23
-.94
-.61
-.04
.27
.43
.41

SALINITY
0/00

32.146
32.149
32.190
32.588
32.812
32.929
33.414
33.990
34.260
34.411
34.640
34.772
34.838
34.853

*SIGMAT

25.88
25.89
25.92
26.24
26.42
26.51
26.90
27.36
27.57
27.68
27.84
27.93
27.97
27.99

OXYGEN
*ML/L
9.27
9.08
9.10
9.10
9.09
9.09
9.09
9.13
9.10
9.09
9.06
8.93
8.68
6.95
6.63
6.31
6.07
6.40
6.69
6.73
6.55
6.60
6.68
6.81

*P04

8 SOUNDING *1583M

*SI04 *N03
*MICROGRAM-ATOMS/L
.48

.39

.39

.32

.41

.32

.32

.43

.42

.44

.44

.48

.70

.88

.92

.81

.47

.34

.36

.36

.36

.42

.48

10.1
9.9
10.1
10.8
11.3
11.1
9.9
10.1
11.3
10.8
11.1
11.8
13.2
31.5
35.8
38.6
39.8
20.7
11.3
9.9
10.4
8.9
8.7
8.2

1.5
2.6
2.1
1.3
.4

1.2
1.2
1.3
1.2
1.9
2.9
2.6
4.2
11.7
14.9
16.0
15.2
15.1
10.6
11.2
12.0
12.2
11.6
12.5



CRUISE *T3-026 STATION 001 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 28 MAY 73 *BAROM 1027.5 WEATHER 00 WIND *SPD *05K
HOUR 23.9 GMT DRY BULB -08.0 VISIBILITY 7 WIND *DIR 22
*LAT 83-44. *9N WET BULB *. CLOUD TYPE *MARSDEN
*LON 083-42. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TEMP
*C

-1.75
-1.72
-1.75
-1.73
-1.73
-1.74
-1.76
-1.74
-1.74
-1.75
-1.74
-1.73
-1.74
-1.72
-1.74
-1.67
-1.56
-1.55
-1.57
-1.56
-1.55
-1.57

SALINITY
0/00
32.062
32.098
32.098
32.109
32.107
32.106

32.103
32.106
32.105
32.108
32.101
32.109
32.102
32.103
32.102
32.114
32.170
32.415
32.563
32.622
32.713
32.871
33.035

*SIGMAT

25.84
25.85
25.85
25.85

25.85
25.85
25.85
25.85
25.85
25.85
25.85
25.85
25.85
25.86
25.90
26.10
26.22
26.26
26.34
26.47
26.60

CLOUD *AMT

OXYGEN
*ML/L
7.72
7.65
7.68
7.70
7.66
7.56
7.66
7.66
7.67
7.65
7.63
7.61
7.66
7.61
7.59
7.59
7.59
7.53
6.07
5.76
5.69
5.60
5.49
5.40

*P04

0 SOUNDING *1617M

*SI04 *N03
*MICROGRAM-ATOMS/L
.37
.43
.46
.42
.33
.42
.41
.46
.61
.45
.41
.43
.45
.45
.51
.46
.52
.46
.59
.82
.85
.95

1.01
1.00

9.1
9.3
8.7
9.6
9.8
9.8
9.6
9.3
9.3
9.1
9.3
8.9
9.3
8.9
8.7
11.5
12.1
15.7
24.4
31.4
30.3
31.0
37.6
37.8

3.1
3.1
3.3
3.4
2.6
3.1
3.1
3.3
3.4
3.6
3.9
3.7
3.8
3.5
3.7
3.7
4.3
5.4
11.9
13.5
13.4
13.3
16.4
17.5



CRUISE *T3-026 STATIÔ N *L01 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 31 MAY 73 *BAROM 1025.2 WEATHER 46 WIND *SPD *08K
HOUR 20.5 GMT DRY BULB 000.0 VISIBILITY 3 WIND *DIR 27
*LAT 83-46. *5N WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 083-4 7. *OW *REL HUMID

DEPTH
*M
0
5
10
15
20
25
30
35
40
45
50
55
60

TEMP
*C

-1.40
-1.54
-1.64
-1.65
-1.70
-1.72
-1.72
-1.72
-1.74
-1.75
-1.74
-1.71
-1.58

SALINITY
0/00
32.076
32.088
32.093
32.094
32.104
32.105
32.117
32.117
32.122
32.120
32.123
32.224
32.376

*SIGMAT

25.82
25.83
25.84
25.84
25.85
25.85
25.86
25.86
25.86
25.86
25.86
25.95
26.07

CLOUD *AMT

OXYGEN
*ML/L
9.00
9.01
9.07
9.04
9.11
9.07
9.09
9.07
9.07
9.04
9.07
8.67
7.40

*P04

9 SOUNDING *M

*SI04 *N03
*MICROGRAM-ATOMS/L
^.47
.47
.48
.46
.48
.49
.50
.51
.45
.45
.45
.61
.79

10.4
11.9
10.8
10.2
10.0
12.3
10.4
8.1
11.0
11.9
11.7
18.3
23.1

3.8
4.0
3.8
3.5
3.6
4.0
3.6
3.6
3.4
4.0
3.6
8.0
10.4



CRUISE *T3-026

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
800
1000
1200
1400
1450
1500
1510
1520
1530
1540
1550

*(T.S.
06 *JUN 73
19.0 GMT
83-45. *4N
083-50. *5W

STATION 002 OBSERVED VALUES
ENGLISH; UNIVERSIT̂ Y OF WASHINGTON)
*BAROM 1009.
DRY BULB -04.
WET BULB
*REL HUMID

TEMP SALINITY
*C

-1.71
-1.73
^-1.73
-1.70
-1.73
-1.73
-1.71
^-1.73
-1.75
^-1.74
-1.75
-1.73
-1.57
-1.57
^-1.65
-1.59
-1.47
-1.23
-.86
-.56
-.21
.20
.42
.42
.32
.07
-.09
-.19
-.32
-.33
-.35
-.34
-.36
-.37
-.37
-.37

0/00
32.111
32.088
32.090
32.088
32.095
32.105
32.122
32.138
32.163
32.167
32.170
32.187
32.548
32.731
32.848
32.972
33.492
34.036
34.293
34.410
34.632
34.755
34.830
34.868
34.887
34.897
34.906
34.959

34.969
34.969

34.969

*SIGMAT

25.85
25.84
25.84
25.84
25.84
25.85
25.86
25.88
25.90
25.90
25.90
25.92
26.20
26.35
26.45
26.55
26.97
27.40
27.60
27.68
27.84
27.92
27.97
28.00
28.02
28.04
28.06
28.10

28.12
28.12

28.12

2 WEATHER 36 WIND *SPD
0 VISIBILITY 4 WIND *DIR

CLOUD TYPE 6 *MARSDEN
CLOUD *AMT 8 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
6.76
7.92

7.88
8̂ .02
7.96
8.09
8̂ .10
8.02
6.36
6.20
5.77
5.68
5.53
5.66
5̂ .91
6.04
5.91
5̂ .82
6.00
6.10
6.14
6.13
6.14
5.80
5.85
6.11
6.11
6.10
5.95
6.06
6.04
6.03

*16K
26

*1610M



Ĉ RUISE *T3-026 STATIÔ N 003 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 09 *JUN 73 *BAROM 1007.5 WEATHER 36 WIND *SPD *17̂ K̂
HOUR 14.0 GMT DRY BULB 000.0 VISIBILITY 8 WIND *DIR 25
*LAT 83-44. *5N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 083-47. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
800
1000
1200
1400
1450
1500
1510
1520
1530
1540
1550

TEMP
*C

-1.72
-1.76
-1.75
-1.72
-1.75
-1.73
-1.73
-1.74
-1.76
-1.75
-1.75
-1.73
-1.55
-1.58
-1.57
-1.54
-1.50
-1.22
-.82
-.51
-.07
.23
.41
.40

-.07
-.21
-.31
-.34
-.35
-.35
-.37
-.37
-.37
-.38

SALINITY
0/00
32.114
32.107
32.104
32.107
32.112
32.109
32.113
32.117
32.117
32.144
32.154
32.198
32.593
32.741
32.889
33.047
33.556
34.070
34.319
34.417
34.663
34.755
34.826

34.883
34.888
34.896
34.916
34.927
34.922
34.926
34.927
34.922
34.930

*SIGMAT

25.86
25.85
25.85
25.85
25.86
25.85
25.86
25.86
25.86
25.88
25.89
25.92
26.24
26.36
26.48
26.61
27.02
27,43
27.61
27.68
27.86
27.92
27.96

28.05
28.07
28.08
28.08
28.08
28.08
28.08
28.09

CLOUD *AMT

OXYGEN
*ML/L
7.88
8.01
7.87
7.80
7.83
7.78
7.91
7.84
7.83
7.87
7.83
7.62
6.04
5.82
5.61
5.46
5.28
5.57
5.84
5.82
5.62
5.64
5.80
5.86
5.45
5.28
5.45
5.23

5.45
5.53
5.53
5.42
5.45
5.74
5.67

*P04

1 SOUNDING *1576M

*SI04 *N03
*MICROGRAM-ATOMS/L
.50
.50
.56
.54
.45
.53
.46
.48
^.47
.47
.50
.56
.77
.86
.87

1.02
.73
.51
.33
.37
.31
.59
.48
.41
.43
.44
.34
.43
.45
.46
.44
.50
.44
.54
.40
.51

8.9
7.2
6.8
8.7
7.4
8.3
8.3
5.7
13.4
9.8
8.3
13.8
32.5
29.9
34.4
38.0
30.3
14.2
9.1
5.9
7.4
8.9
6.2
6.6
7.2
5.7
6.4
6.4
5.7
6.4
8.3
6.8
8.5
8.3
6.2
7.0

2.3

.9

.3

1.1

1.3
3.0
10.8
11.6
16.7
15.7
13.3
10.6
9.5
10.1
11.4
12.0
11.8
11.8
12.1
12.0
11.8
11.5
12.3
12.3
12.8
13.0
11.3
12.4
13.0
13.0



CRUISE *T3-026 STATION 004 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSIT̂ Y OF WASHINGTON)

DATE 13 *JUN 73 *BAROM 1017.9 WEATHER 36 WIND *SPD *17K
HOUR 19.6 GMT DRY BULB ^-03.0 VISIBILITY 5 WIND *DIR 24
*LAT 83-44. *2N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 083-42. *OW *REL HU^MID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TEMP
*C

-1.73
-1.77
-1.74
-1.71
-1.75
-1.72
-1.73
-1.74
-1.76
-1.74
-1.76
-1.75
-1.74
-1.75
-1.74
-1.72
-1.74
-1.72
-1.55
-1.55
-1.57
-1.57
-1.58
-1.57

SALINITY
0/00
32.121
32.112
32.110
32.111
32.111
32.113
32.109
32.119
32.118
32.116
32.116
32.120
32.123
32.122
32.134
32.143
32.160
32.173
32.416
32.529
32.622
32.719
32.875
33.046

*SIGMAT

25.86
25.86
25.85
25.85
25.85
25.86
25.85
25.86
25.86
25.86
25.86
25.86
25.86
25.86
25.87
25.88
25.89
25.90
26.10
26.19
26.26
26.34
26.47
26.61

CLOUD *AMT

OXYGEN
*ML/L
7.49
7.45
7.45
7.43
7.43
7.49
7.47
7.49
7.48
7.49
7.49
7.49
7.51
7.47
7.45
7.43
7.40
7.42
6.07
5.81
5.67
5.56
5.41
5.33

*P04

8 SOUNDING *1507M

*SI04 *N03
*MICROGRAM-ATOMS/L
.48
.56
.56
.56
.54
.57
.63
.56
.56
.56
.59
.54
.53
.61
.56
.53
.55
.55
.77
.85
^.84
.88
.93
.95

5.5
5.5
5.5
6.4
6.0
5.1
7.3
6.9
6.0
6.2
6.4
4.9
6.9
7.5
6.6
10.8
8.4
9.9
21.9
21.0
25.0
30.3
34.0
34.7

3.4
3.9
3.5
3.4
4.0
3.9
4.0
3.6
3.9
4.1
4.3
3.9
4.0
4.1
4.2
3.9
4.4
4.6
11.0
14.2
15.1
16.7
18.0
18.3



CRUISE *T3-026 STATION 005 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 20 *JUN 73 *BAROM 1021.0 WEATHER 00 WIND *SPD *03K
HOUR 14.0 GMT DRY BULB -01.0 VISIBILITY 9 WIND *DIR 25
*LAT 83-46. *4N WET BULB *. CLOUD TYPE 4 *MARSDEN
*LON 083-49. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C

-1.73
-1.75
-1.74
-1.71
-1.74
-1.72
-1.73
-1.73
-1.77
-1.74
-1.75
-1.71
-1.54
-1.58
-1.58
-1.54
-1.65
-1.14
-.80
-.48
-.04
.23
.41
.41

SALINITY
0/00
32.055
32.088
32.090
32.089
32.085
32.093
32.097
32.111
32.112
32.114
32.134
32.233
32.660
32.799
32.940
33.097
33.539
34.086
34.336
34.472
34.667
34.777
34.853
34.866

*SIGMAT

25.81
25.84
25.84
25.84
25.83
25.84
25.84
25.85
25.86
25.86
25.87
25.95
26.29
26.41
26.52
26.65
27.01
27.44
27.63
27.72
27.86
27.93
27.99
28.00

CLOUD *AMT 1 SOUNDING *1525M

OXYGEN
*^ML/L
7.48
7.48
7.47
7.46
7.46
7.46
7.48
7.46
7.42
7.44
7.46
7.46
5.74
5.56
5.51
5.20
4.88
5.41
5.63
5.56

5.50
5.56
5.63

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L
.58
.58
.61
.56
.60
.63
.62
.63
.53
.52
.54
.67
.84
.90
.99
.97
.79
.58
.49
.47
.50
.50
.51
.55

7.6
4.8
5.4
6.7
4.1
4.1
4.2
4.2
4.2
4.2
4.3
7.5
14.2
15.3
16.7
15.0
16.1
13.1
12.2
13.7
13.9
14.5
14.5
14.5



CRUISE *T3-026 STATION 006 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 27 *^JUN 73 *BA^ROM 1009.2 WEATHER 03 WIND *SPD *09K
HOUR 19.0 GMT DRY BULB 000.0 VISIBILITY 6 WIND *DIR 22
*LAT 83̂ -4 7. *8N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 083̂ -05. *9W *REL HUMID

DEPTH
*M
0
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
80
90
100

TEMP
*C

^-1.02
^-1.71
-1.70
-1.75
-1.74
-1.71
-1.75
-1.71
-1.73
-1.73
-1.77
-1.74
-1.75
-1.75
-1.74
-1.70
-1.73
-1.71
-1.66
-1.56
-1.58
-1.58
-1.59
-1.57

SALINITY
0/00
31.705
32.017
32.058
32.098
32.090
32.109
32.086
32.090
32.113
32.115
32.084
32.085
32.089
32.088
32.108
32.088
32.118
32.095
32.252
32.512
32.609
32.768
32.890
33.040

*SIGMAT

25.51
25.78
25.81
25.84
25.84
25.85
25.83
25.84
25.86
25.86
25.83
25.83
25.84
25.84
25.85
25.84
25.86
25.84
25.97
26.18
26.25
26.38
26.48
26.60

CLOUD *AMT

OXYGEN
*ML/L
7.09
7.21
7.18
7.13
7.13
7.14
7.20
7.19
7.13
7.16
7.13
7.13
7.16
7.13
7.07
7.18
7.13
7.19
6.37
5.54
5.38
5.27
5.20
5.09

*P04

7 SOUNDING *1512M

*SI04 *N03
*MICROGRAM-ATOMS/L
.35
.49
.45
.43
.39
.37
.27
.32
.49
.32
.42
.39
.39
.44
.43
.41
.48
.49
.63
.78
.78
.84
.88
.94

7.8
7.8
8.0

7.1
7.8
7.3
10.0
9.3
8.0
7.8
7.5
8.0
9.1
7.8
7.5
8.0
8.2
16.4
26.4
29.4
32.6
35.1
36.9

2.8
2.9
3.2
2.5
3.4
3.3
3.2
3.7
3.7
3.7
3.8

3.4
3.9
3.7
3.7
3.9
4.0
8.1
12.5
13.1
14.9
16.7
18.4



CRUISE *T3-026 STATION 007 OBSÊ RVED VALUES
*(T.S. ENGLISH; UNIVERSI^TY OF WASHINGTON)

DATE 06 *JUL 73 *BAROM 1014.5 WEATHER 02 WIND *SPD *05K
HOUR 07.5 GMT DRY BULB 000.0 VISIBILITY 5 WIND *DIR 20
*LAT 83-48. *8N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 083-10. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
800
1000
1200
1400
1450
1500
1510
1520
1530
1540
1550

TEMP
*C

-1.66
-1.75
-1.75
-1.70
-1.75
-1.74
-1.65
-1.73
-1.76
-1.70
-1.75
-1.65
-1.53
-1.58
-1.58
-1.55
-1.44
-1.18
^-.82
-.52
^-.03
.24
.42
.40
.30
.07

-.07
-.20
-.30
-.32
-.33
-.33
-.35
-.35
-.36
-.37

SALINITY
0/00
24.202
32.025
32.033
32.042
32.047
32.060
32.041
32.042
32.066
32.082
32.093
32.236
32̂ .548
32.710
32.709
32.862
33.009
33.521
34.311
34.447
34.643
34.765
34.836

34.845
34.891

34.902

34.902
34.903
34.902
34.905

*SIGMAT

19.45
25.78
25.79
25.80
25.80
25.81
25.80
25.80
25.82
25.83
25.84
25.95
26.20
26.34
26.34
26.46
26.58
26.98
27.61
27.71
27.84
27.92
27.97

28.01
28.05

28.06

28.06
28.07
28.07
28.07

CLOUD *AMT

OXYGEN
*ML/L
7.55
7.52
7.52
7.55
7.54
7.48
7.50
7.50
7.54
7.56
7.50
6.47
5.87
5.62
5.39
5.28
5.11
5.48
5.75
5.69
5.66
5.60
5.60
5.67
5.76
5.91
5.85
5.67
5.64
5.80
5.77
5.77
5.92
5.76
5.76
5.77

*P04

8 SOUNDING *1578M

*SI04 *N03
*MICROGRAM-ATOMS/L
.65
.42
.46
.49
.45
.39
.44
.42
.47
.45
.47
.62
.80
.93
.99
.98
.76
.47
.38
.34
.37
.37
.39
.34
.30
.39
.38
.36
.40
.37
.38
.29
.38
.32
.43
.39

3.2
5.4
5.4
5.3
5.4
5.4
5.4
5.6
5.5
5.6
6.0
14.1
22.9
27.5
30.2
32.6
25.1
11.6
5.7
3.5
5.0
5.0
4.7
4.5
4.4
4.7
5.0
5.2
5.7
4.1
6.5
4.6
7.1
7.3
7.4

1.9
2.4
1.8
3.6
3.3
3.3
3.9
3.2
3.6
4.1
3.6
8.2
12.0
13.7
16.7
18.0
15.8
14.4
14.3
12.8
14.0
14.7
14.0
14.6
15.0
14.5
14.9
14.7
15.4
15.5
16.0
15.4
15.6
16.0
15.4
15.6



CRUISE *T3-026 STATIÔ N 008 OBSERVED VALUES
*(T.S. E^NGLISH; UNIVERSITY OF WASHINGTON)

DATE 12 *JUL 73 *BAROM 995.9 WEATHER 42 WIND *SPD *05K
HOUR 05.1 GMT DR̂ Y BULB 000.0 VISIBILITY 7 WIND *DIR 12
*LAT 83̂ -48. *6N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 083-19. *5W *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TEMP
*C
-.07
-1.71
-1.74
-1.73
-1.74
-1.72
-1.73
-1.73
-1.76
-1.74
-1.75
-1.75
-1.71
-1.75
-1.73
-1.69
-1.68
-1.55
-1.53
-1.55
-1.58
-1.56
-1.57
-1.57

SALINITY
0/00

31.893
31.977
31.983
31.994
31.999
32.009
32.009
32.015
32.025
32.020
32.025
32.039
32.056
32.074
32.087
32.215
32.352
32.491
32.608
32.691
32.773
32.890
33.057

*SIGMAT

2.39
25.68
25.75
25.75
25.76
25.76
25.77
25.77
25.78
25.78
25.78
25.78
25.80
25.81
25.82
25.83
25.94
26.05
26.16
26.25
26.32
26.39
26.48
26.62

CLOUD *AMT

OXYGEN
*ML/L
9.41
7.48
7.49
7.49
7.49
7.49
7.49
7.51
7.50
7.53
7.53
7.56
7.53
7.47
7.47
7.29
6.98
6.11
6.00
5.80
5.60
5.56
5.51
5.31

*P04

9 SOUNDING *1606M

*SI04 *N03
*MICROGRAM-ATOMS/L
.78
.55
.60
.61
.63
.61
.63
.66
.66
.66
.67
.67
.68
.69
.70
.74
.77
.92
.97
.99

1.00
1.04
1.00
1.00

.2
8.0
7.8
7.9
8.1
7.9
7.9
8.0
8.1
7.9
7.8
8.2
8.5
8.8
8.9
10.1
13.0
20.1
24.2
30.9
27.6
39.7
31.7
33.8

1.0
2.5
2.9
2.9
2.7
1.6
2.6
2.8
3.5
4.1
3.6
3.5
3.5
3.6
3.8
4.8
6.1
10.4
12.4
13.7
14.6
16.4
16.9
17.8



CRUISE *T3^- STATION 009 OBSERVED VALUES
*(T.S. ENGLISH; UNIVE^RSITY OF WASHINGTON)

DATE 19 *JUL 73 *BAROM 1009.5 WEATHER 03 WIND *SPD *14^K^
HOUR 06.1 GMT DRY BULB -01.0 VISIBILITY 9 WIND *DIR 08
*LAT 84-05. ON WET BULB *. CLOUD TYPE 2 *MARSDEN
*LON 079-50. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C
.04

-1.74
-1.74
-1.71
-1.73
-1.71
-1.72
-1.73
-1.73
-1.73
-1.74
-1.73
-1.58
-1.61
-1.58
-1.55
-1.38
-1.20
-.88
-.57
-.04
.28
.45
.39

SALINITY
0/00

31.967
32.049
32.046
32.004
32.064
32.089
32.120
32.150
32.173
32.180
32̂ .189
32.581
32.711
32.876
33.009
33.518
33.963
34.281
34.432
34.640
34.768
34.828
34.855

*SIGMAT

25.74
25.80
25.80
25.77
25.82
25.84
25.86
25.89
25.90
25.91
25.92
26.23
26.34
26.47
26.58
26.99
27.34
27.59
27.70
27.84
27.92
27.96
27.99

CLOUD *AMT

OXYGEN
*ML/L
8.28
7.33
7.31
7.35
7.26
7.30
7.31
7.31
7.26
7.25
7.26
7.21
5.66
5.49
5.34
5.16
5.02
5.18
5.37
5.42
5.40
5.36
5.43
5.49

*P04

2 SOUNDING *1524M

*SI04 *N03
*MICROGRAM-ATOMS/L
.05
.52
.54
.56
.56
.59
.60
.64
.66
.66
.70
.71

1.01
1.07
1.10
1.14
1.00
.78
.69
.62
.64
.67
.67
.67

.0
8.3
8.3
8.4
8.5
8.6
8.6
8.9
9.3
9.4
9.7
9.8
24.6
28.7
31.5
33.1
27.5
16.8
10.4
9.2
7.9
8.6
7.4
7.7

.8
4.0
4.0
3.6
4.4
4.4
4.3
4.6
4.9
5.1
5.2
5.6
13.6
14.9
17.1
18.4
17.5
15.3
15.2
13.9
14.4
15.3
15.1
15.6



CRUISE *T3-026 STATIÔ N 010 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 26 *JUL 73 *BAROM 1008.1 WEATHER 02 WIND *SPD *05K
HOUR 07.2 GMT DRY BULB -01.0 VISIBILITY 7 WIND *DIR 28
*LAT 84 -05. ON WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 080-10. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TEMP
*C
2.53
-1.72
-1.74
-1.73
-1.74
^-1.72
-1.72
-1.72
-1.75
-1.73
-1.74
-1.74
-1.70
-1.74
-1.73
-1.72
-1.73
-1.69
-1.66
-1.62
-1.60
-1.59
-1.59
-1.57

SALINITY
0/00

31.992
32.036
31.993
32.020
32.022
32.048
32.049
32.088
32.092
32.127
32.147
32.147
32.153
32.160
32.174
32.208
32.316
32.475
32.610
32.723
32.888
33.006

*SIGMAT

25.76
25.79
25.76
25.78
25.78
25.80
25.80
25.84
25.84
25.87
25.88
25.88
25.89
25.89
25.91
25.93
26.02
26.15
26.26
26.35
26.48
26.58

CLOUD *AMT

OXYGEN
*ML/L
8.64
7.67
7.66
7.61
7.63
7.64
7.67
7.61
7.63
7.67
7.62
7.59
7.63
7.59
7.65
7.54
7.56
7.52
6.96
6.31
5.90
5.97
5.75
5.54

*P04

8 SOUNDING *1544M

*SI04 *N03
*MICROGRAM-ATOMS/L
.00
.06
.45
.45
.41
.45
.45
.46
.47
.49
.47
.51
.51
.53
.54
.56
.64
.65
.68
.76
.82
.88
.96
.95

.0
7.0
8.7
9.2
9.2
9.7
9.2
9.7
10.4
10.1
10.3
10.3
10.2
10.8
10.2
11.0
12.4
13.6
19.1
27.2
30.6
37.5
37.0
42.0

1.4
2.1
1.9
1.9
2.1
2.0
1.5
2.0
1.8
1.8
2.4
2.6
2.1
2.8
2.9
3.1
2.1
3.2
4.5
5.4
6.7
7.7
11.7
10.1



CRUISE *T3-026 STATION Oil OBSERVED VALUES
*(T.S. Ê NGLISĤ ; UNIVERSITY OF WASHINGTON)

DATE 02 *AUG 73 *BAROM 1009.9 WEATHER 02 WIND *SPD UK
HOUR 15.3 GMT DRY BULB 000.0 VISIBILITY 6 WÎ ND *DIR 20
*LAT 84-09. *8N WET BULB *. CLOUD TYPE 4 *MARSDEN
*LON 077-28. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
900
1000
1100
1200
1300
1400

TEMP
*C
2.02
-1.67
-1.70
-1.71
-1.72
-1.69
-1.70
-1.71
-1.73
-1.71
-1.73
^-1.74
-1.68
-1.57
-1.58
-1.58
-1.50
-1.25
-1.00
-.66
^-.07
.27
.46
.39
.28
.14
.06

-.01
-.08
-.16
-.21
^-.25
-.31

SALINITY
0/00

31.879
31.981
32.006
32.023
32.050
32.070
32.085
32.091
32.125
32.150
32.174
32.281
32.671
32.854
32.968
33.414
33.973
34.458
34.462
34.652
34.807
34.906
34.907
34.904

34.903

34.912

34.923
34.928
34.926

*SIGMAT

25.67
25.75
25.77
25.78
25.80
25.82
25.83
25.84
25.87
25.89
25̂ .91
25.99
26.30
26.45
26.55
26.90
27.35
27.73
27.72
27.85
27.96
28.02
28.03
28.03

28.05

28.06

28.07
28.08
28.08

CLOUD *AMT

OXYGEN
*ML/L
8.81
7.49
7.51
7.43
7.39
7.52
7.51
7.49
7.38
7.44
7.44
7.43
7.06
5.72
5.50
5.37
5.09
5.44
5.70
5.64
5.51
5.50
5.64
5.65
5.66
5.66
5.64
5.70
5.48
5.70
5.70
5.77
5.51

*P04

2 SOUNDING *1450M

*SI04 *N03
*MICROGRAM-ATOMS/L
.05
.38
.42
.41
.44
.43
.45
.46
.48
.50
.49
.49
.56
.79
.78
.81
.80
.59
.42
.41
.47
.51
.51
.51
.47
.53
.56
.51
.59
.60
.58
.60
.60

.0
8.6
8.8
8.8
9.6
8.7
.0

8.8
9.4
8.9
9.2
9.7
14.8
28̂ .9
31.8
34.9
36.2
19.4
7.0
8.1
8.8
9.0
7.4
7.4
6.6
8.0
8.1
8.2
8.7
9.2
9.2
9.9
9.2

.0
1.5
1.1
.0
1.0
2.5
1.5
2.2
2.0
.0

1.5
1.8
.0

11.5
11.3
11.9
14.3
11.7
11.4
10.8
10.2
11.5
15.0
10.4
12.4
13.6
12.0
13.9
13.4
13.2
13.2
13.5
14.0



CRUISE *T3-026 STATION 012 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 09 *AUG 73 *BAROM 1008.9 WEATHER 03 WIND *SPD *08K
HOUR 11.6 GMT DRY BULB -02.0 VISIBILITY 6 WIND *DIR 29
*LAT 84-1 2. *3N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 076-18. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TEMP
*C
.01

-1.72
-1.68
-1.69
-1.71
-1.68
-1.69
-1.70
-1.71
-1.71
-1.71
-1.71
-1.71
-1.71
-1.71
-1.71
-1.72
-1.64
-1.66
-1.56
-1.59
-1.59
-1.60
-1.59

SALINITY
0/00

31.966
32.013

31.962
32.098
32.139
32.129
32.096
32.131
32.135
32.127
32.131
32.135
32.159

32.161

32.329
32.634
32.677
32.731
32.862
32.995

*SIGMAT

25.74
25.77

25.73
25.84
25.88
25.87
25.84
25.87
25.87
25.87
25.87
25.87
25.89

25.89

26.03
26.27
26.31
26.35
26.46
26.57

CLOUD *AMT

OXYGEN
*ML/L
8.91
7.83
7.86
7.85
7.78
7.83
7.73
7.71
7.79
7.77
7.78
7.75
7.72
7.69
7.62
7.53
7.52
7.19
6.99
6.01
5.91
5.97
5.94
5.64

*P04

7 SOUNDING *1385M

*SI04 *N03
*MICROGRAM-ATOMS/L
.06
.61
.66
.45
.68
.82
.81
.86

1.08
.83
.94

1.06
1.08
1̂ .07
1.08
1.09
1.09
1.14
1.12
1.33
1.34
1.42
1.44
1.53

.6
10.2
9.7
3.4
9.8
9.8
11.1
11.5
10.4
9.0
10.4
12.0
10.4
10.4
10.6
10.9
11.0
10.9
17.7
27.3
30.0
30.9
33.8
39.4

1.4
3.2
3.1
1.8
3.7
3.9
2.3
4.1
4.2
2.7
4.3
4.5
4.5
4.6
4.6
4.8
4.9
5.0
7.7
11.9
12.2
14.2
16.7
17.2



CRUISE *T3-026 ST̂ ATION 013 OBSERVED VALUES
*(T.S. E^NGLISH; UNIVERSITY OF WASHINGTON)

DATE 16 *AUG 73 *BAROM 1020.0 WEATHER 02 WIND *SPD *03K
HOUR 10.2 GMT DRY BULB -02.0 VISIBILITY 7 WIND *DIR 34
*LAT 84-06. ON WET BULB *. CLOUD TYPE 5 *MARSDEN
*LON 078-18. *OW *REL HUMID CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP SALINITY
*C 0/00
.07

-1.73
-1.72
-1.72
-1.72
-1.69
-1.70
-1.73
-1.73
-1.72
-1.73
-1.72
-1.60
-1.58
-1.58
-1.57
-1.46
-1.12
-.89
-.63
-.09
.24
.45
.36

*SIGMAT OXYGEN
*ML/L
8.90
7.87
7.48
7.78
7.59
7.54
7.22
7.72
7.51
7.44
7.53
6.92
6.24
5.80
5.69
5.03
5.19
5.37
5.61
5.63
6.06
5.50
5.43
5.81

*P04

8 SOUNDING *1422M

*SI04 *N03
*MICROGRAM-ATOMS/L
.13
.50
.59
.52
.66
.61
.65
.62
.54

1.11
1.06
1.08
1.24
1.36
1.52
1.53
1.15
.92
.61
.52
.51
.47
.46
.43

.4
11.8
12.4
10.7
12.4
12.9

13.3

15.7

25.5
36.9
34.3
37.5
38.0

20.1
13.2
10.2
10.9
10.5
9.2
9.4

1.0
2.8
2.8
1.6
3.4
3.7
4.0
3.9
4.1
4.5
4.9
5.7
12.0
14.4
14.7
15.0
15.3
15.6
12.8
16.7
13.7
14.1
13.7
13.7



C^RUISE *T3-026 ST̂ ATION 014 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 23 *AUG 73 *BAROM 1006.3 WEATHER 02 WIND *SPD *10K
HOUR 15.9 GMT DRY BULB -01.0 VISIBILITY 7 WIND *DIR 19
*LAT 83-58. *3N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 078̂ -17. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TEMP
*C
^.09

-1.72
-1.72
-1.71
-1.71
-1.68
-1.71
-1.72
-1.72
-1.73
-1.74
-1.75
-1.71
-1.74
-1.72
-1.69
-1.73
-1.73
-1.68
-1.67
-1.61
-1.59
-1.62
-1.59

SALINITY
0/00

31.887
31.956
31.965
31.971
31.978
31̂ .977
31.982
31.981
31.996
31.991
31.001
32.010
32.060
32.086
32.102
32.115
32.124
32.199
32.320
32.542
32.676
32.794
32.928

*SIGMAT

25.67
25.73
25.74
25.74
25.75
25.75
25.75
25.75
25.76
25.76
25.77
25.77
25.81
25.83
25.85
25.86
25.86
25.92
26.02
26.20
26.31
26.41
26.51

CLOUD *AMT

OXYGEN
*ML/L
7.90
7.13
7.00
6.87
6.83
6.94
9.63
6.95
7.01
6.96
6.97
6.95
6.95
6.91
6.91
6.85
6.82
6.84
6.84
6.34
5.59
5.36
5.21
5.05

*P04

8 SOUNDING *1343M

*SI04 *N03
*MICROGRAM-ATOMS/L
.03
.48
.52
.48
.46
.49
.56
.51
.52
.50
.49
.51
.51
.52
.61
.62
.55
.56
.60
.67
.79
.90
.94
.98

.0
10.9
11.6
12.1
13.1
12.1
12.6
12.9
12.7
12.0
11.8
12.6
11.7
12.0
12.3
12.6
12.6
13.1
13.7
18.9
27.7
31.1
34.3
37.7

1.0
3.3
2.9
2.8
3.1
3.9
4.1
3.9
3.8
4.0
4.0
4.1
4.0
4.2
1.4
4.3
4.3
2.3

5.4
5.2
11.4
10.7



CRUISE *T3-026 STATION 015 OBSERVED VALUES
*(T.S. ENGLISĤ ; UNIVERSITY OF WASHINGTON)

DATE 30 *AUG 73 *BAROM 1011.8 WEATHER 02 WIND *SPD *10K
HOUR 15.3 GMT DR̂ Y BULB -04.0 VISIBILITY 9 WIND *DIR 07
*LAT 84-06. *5N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 076-50. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
900
1000
1100
1200
1220
1240
1260
1280
1300

TEMP
*C
.01

-1.73
-1.71
-1.73
-1.73
-1.71
-1.72
^-1.72
-1.73
-1.71
-1.72
-1.71
-1.59
-1.60
-1.58
-1.54
-1.48
-1.32
-.95
-.60
-.07
.28
.45
.39
.27
.14
.06
-.01
-.08
-.16
*""^* *• ̂4^* ̂A

-.23
-.24
-.26
-.29
-.30

SALINITY
0/00

31.753
32.003
31.981
31.980
31.980
31.984
32.005
32.033
32.104
32.132
32.159
32.487
32.741
32.830
32.947
33.395
33.904
34.250
34.414
34.623
34.775
34.845
34.858
34.864
34.864
34.874
34.886
34.895

34.894

34.900
34.917
34.917

*SIGMAT

25.56
25.77
25.75
25.75
25.75
25.75
25.77
25.79
25.85
25.87
25.89
26.16
26.36
26.43
26.53
26.89
27.30
27.56
27.68
27.83
27.93
27.98
27.99
28.00
28.01
28.02
28.03
28.05

28.05

28.06
28.07
28.07

CLOUD *AMT

OXYGEN
*ML/L
8.60
7.65
7.59
7.46
7.46
7.59
7.61
7.65
7.57
7.51
7.41
7.32
6.16
5.68
5.67
5.34
5.08
5.34
5.62
5.68
5.54
5.64
5.75
5.81
5.83
5.88
5.95

5.68
5.86
5.65
5.88
5.61
5.84
5.83
5.90

*P04

6 SOUNDING *1391M

*SI04 *N03
*MICROGRAM-ATOMS/L
.00
.39
.47
.44
.46
.51
.62
.54
.49
.49
.49
.49
.67
.87
.99
1.31
1.11
.83
.53
.44
.41
.61
.44
.46
.33
.36
.44
.38
.43
.39
.41
.53
.49
.50
.42
.41

.0
7.0
7.3
7.2
7.2
7.2
7.2
7.2
7.3
7.6
8.1
8.9
18.0
22.5
24.7
26.0
25.4
15.2
7.6
6.5
6.2
6.0
5.3
5.6
5.3
5.5
5.5
5.5
5.7
6.0
6.5
6.4
6.5
6.6
6.8
6.9

.8
3.4
3.6
3.4
3.4
3.9
3.7
3.7
4.1
4.4
4.7
5.1
11.8
12.7
12.5
15.0
16.1
13.4
12.1
12.6
13.5
13.9
14.3
13.9
13.0
12.8
14.6
13.9
13.9
14.5
13.7
13.6
14.8
14.2
14.0
15.4



CRUISE *T3-026 STATIÔ N 016 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 06 SEP 73 *BAROM 1003.0 WEATHER 10 WIND *SPD UK
HOUR 11.5 GMT DRY BULB -07̂ .0 VISIBILITY 8 WIND *DIR 23
*LAT 8̂ 4-08. *9N WET BULB *. CLOUD TYPE 4 *MARSDEN
*LON 078-42. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TEMP
*C
.06

-1.73
-1.73
-1.72
-1.73
-1.70
-1.71
-1.71
-1.73
-1.72
-1.73
-1.72
-1.67
-1.61
-1.69
-1.72
-1.72
-1.70
-1.68
-1.63
-1.63
-1.58
-1.58
-1.58

SALINITY
0/00

31.890
31.959
31.971
31.933
31.922
31.935
32.020
32.046
32.050
32.065

32.065
32.078
32.142
32.178
32.218
32.293
32.418
32.522
32.680
32.839
32.984

*SIGMAT

25.68
25.73
25.74
25.71
25.70
25.71
25.78
25.80
25.80
25.82

25.81
25.83
25.88
25.91
25.94
26.00
26.10
26.19
26.31
26.44
26.56

CLOUD *AMT

OXYGEN
*ML/L
8.44
7.33
7.32
7.25
7.20
7.33
7.35
7.28
7.27
7.27
7.27
7.27
7.21
7.19
7.21
7.08
7.08
7.06
6.79
6.28
5.86
5.67
5.37
5.24

*P04

4 SOUNDING *1480M

*SI04 *N03
*MICROGRAM-ATOMS/L
.00
.46
.52
.54
.43
.54
.55
.55
.54
.55
.51
.61
.61
.65
.65
.65
.58
.62
.69
.81
.94

1.05
1.13
1.17

.0
6.7
6.9
7.0
7.1
6.9
7.0
6.8
7.2
7.3
7.4
7.6
7.5
7.6
8.0
8.3
8.8
8.9
10.3
14.1
17.4
20.5
23.3
26.0

1.1
2.7
3.4
3.2
3.0
3.1
3.7
4.0
3.4
3.7
4.0
4.5
4.2
4.4
4.8
5.1
4.9
5.2
7.1
9.6
12.1
13.4
15.8
18.0



C^RUISE *T3-026 STATION 017 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 14 SEP 73 *BA^ROM 1023.3 WEATHER 03 WIND *SPD *05K
HOUR 02.0 GMT DRY BULB -11.0 VISIBILITY 7 WIND *DIR 08
*LAT 84-04. ON WET BULB *. CLOUD TYPE 6 *MARSDEN
*LON 079-08. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C
.03

-1.74
-1.73
-1.73
-1.74
-1.71
-1.72
-1.72
-1.73
-1.71
-1.72
-1.71
-1.61
-1.59
-1.58
-1.56
-1.44
-1.21
-.93
-.61
-.04
.27
.41
.37

SALINITY
0/00

31.927

31.922
31.950
31.956
31.966
32.000
32.030
32.131
32.167
32.170
32.464
32.739
32.846
32.994
33.452
33.969
34.264
34.419
34.607
34.751
34.843
34.850

*SIGMAT

25.71

25.70
25.72
25.73
25.74
25.76
25.79
25.87
25.90
25.90
26.14
26.36
26.45
26.57
26.93
27.35
27.57
27.69
27.81
27.91
27.98
27.99

CLOUD *AMT

OXYGEN
*ML/L
8.92
7.56
7.56
7.53
7.51
7.56
7.56
7.56
7.54

7.40
7.23
6.39
5.79
5.70
5.45
5.29
5.52
5.71
5.87
5.52
5.81
5.66
5.73

*P04

7 SOUNDING 146 *7M

*SI04 *N03
*MICROGRAM-ATOMS/L
.00
.42
.43
.42
.44
.46
.44
.46
.46
.48
.52
.52
.67
.87
.94

1.03
.87
.63
.40
.35
.36
.56
.44
.40

.2
10.0
10.1
10.8
10.6
10.6
10.7
10.6
10.6
11.6
12.3
14.0
28.0
29.4

36̂ .3
31.3
18.9
11.7
10.5
10.7
10.0
9.1
9.0

1.0
3.6
3.5
3.3
4.2
4.3
4.3
4.2
4.3
4.9
5.2
6.2
12.0
13.1
15.0
14.8
16.9
17.5
13.6
13.7
14.9
15.6
14.0
14.4



CRUISE *T3-026 STATION 018 OBSERVED VALUES
*(T.S. ENGLISĤ ; UNIVERSITY OF WASHINGTON)

DATE 21 SEP 73 *BAROM 1010.0 WEATHER 36 WIND *SPD *12K
HOUR 05.0 GMT DRY BULB -15.0 VISIBILITY 7 WIND *DIR 25
*LAT 83-59. *7N WET BULB *. CLOUD TYPE 4 *MARSDEN
*LON 079-50. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
42
44
46
48
50
52
54
56
58
60
65
70
75
80
90
100

TEMP
*C
.05

^-1.70
-1.83
-1.68
-1.75
-1.81
-1.72
-1.73
-1.73
-1.74
-1.74
-1.73
-1.72
-1.73
-1.63
-1.70
^-1.61
-1.69
-1.66
-1.63
-1.59
-1.58
-1.60
-1.58

SALINITY
0/00

31.634
31.804

31.917
31.937

31.937
32.018
32.044

32.046
32.010

32.360

32.389
32.430
32.441
32.632
32.718
32.864
32.919

*SIGMAT

25.47
25.61

25.70
25.71

25.71
25.78
25.80

25.80
25.77

26.06

26.08
26.11
26.12
26.27
26.34
26.46
26.51

CLOUD *AMT

OXYGEN
*ML/L
8.91
7.65
7.57
7.52
7.50
7.62
7.64
7.65
7.62
7.62
7.61
7.77
7.62
7.61
7.49
7.39
7.35
7.33
6.97
6.46
5.88
5.86
5.69
5.54

*P04

7 SOUNDING *1478M

*SI04 *N03
*MICROGRAM-ATOMS/L
.00
.45
.51
.45
.54
.54
.54
.54
.45
.46
.47
.49
.50
.53
.56
.68
.63
.67
.69
.78
.91
.96

1.04
1.09

.0
7.3
7.2
7.9
7.7
8.5
8.3
9.2
8.0
8.3
8.9
8.3
9.2
9.5
9.6
9.6
11.6
11.9
15.6
20.8
28.4
31.3
35.8
37.7

.7
3̂ .1
2.8
2.8
3.2
3.7
3.6
3.8
3.7
3.7
3.6
3.8
4.0
4.0
4.4
4.3
5.3
5.8
6.9
9.9
13.3
12.5
16.7
16.9



CRUISE *T3-026 STATION 019 OBSERVED V^ALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 29 SEP 73 *BAROM 1008.1 WEATHER 10 WIND *SPD *02K
HOUR 19.6 GMT DRY BULB -31.0 VISIBILITY 4 WIND *DIR 30
*LAT 84-01. *5N WET BULB *. CLOUD TYPE 0 *MARSDEN
*LON 079-35. *OW *REL HUMID

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C
-.02
-1.74
-1.72
-1.73
-1.74
-1.71
-1.72
-1.72
-1.73
-1.72
-1.72
-1.71
-1.61
-1.58
-1.59
-1.56
-1.45
-1.26
-.87
-.60
-.06
.19
.48
.35

SALINITY
0/00

31.908
31.877
31.943
31.940
31.943
31.945
31.947
31.972
32.040
32.129
32.205
32.439
32.729
32.870
33.008
33.444
33.965
34.280
34.419
34.635
34.745
34.843
34.853

*SIGMAT

.63
25.69
25.66
25.72
25.72
25.72
25.72
25.72
25.74
25.80
25.87
25.93
26.12
26.35
26.47
26.58
26.93
27.34
27.59
27.69
27.84
27.91
27.97
27.99

CLOUD *AMT

OXYGEN
*ML/L
9.15
7̂ .59
7.54
7.56
7.55
7.52
7.56
7.56
7.60
7.48
7.43
7.52
6.33
5.75
5.57
5.26
5.13
5.64
5.58
5.70
5.38
5.76
5.70
5.70

*P04

2 SOUNDING *1487M

*SI04 *N03
*MICROGRAM-ATOMS/L
.00
.45
.46
.43
.43
.49
.48
.52
.46
.43
.45
.50
.63
.79
1.02
.98
.73
.45
.35
.29
.38
.38
.32
.37

.0
7.5
7.6
7.9
8.0
7.7
7.7
7.7
8.0
8.4
8.8
10.9
20.6
28.2
31.4
33.9
30.5
17.2
9.9
7.5
8.5
8.9
6.7
7.2

1.1
3.6
3.5
3.5
3.8
4.5
4.1
4.3
4.2
4.7
4.8
6.0
11.4
16.2
15.3
18.5
15.7
14.8
13.5
13.7
14.1
14.4
13.7
14.6



CRUISE *T3-027 STATION 001 OBSERVED VALUES
*(T.S. E^NGLISH; UNIVERSITY OF ̂ WASHINGTON)

DATE 26 *NOV 73 *BAROM 1033.9 WEATHER 00 WIND *SPD *10K
HOUR 21.8 GMT DRY BULB -37.4 VISIBILITY 8 WIND *DIR 04
*LAT 83-49. ON WET BULB *. CLOUD TYPE *MARSDEN
*LON 078-52. *OW *REL HUMID CLOUD *A^MT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
900
1000
1100
1200

TEMP
*C
.13

-1.80
-1.78

-1.78
-1.75
-1.75
-1.77
-1.78
-1.75
-1.78
-1.73
-1.62
-1.64
-1.60

-1.44
-1.15
-.93
-.59
-.05
.20
.40
.39
.22
.12
.04

-.02
-.10
-.18
-.24

SALINITY
0/00
2.200
32.026

32.124

32.098

32.145
32̂ .142
32.128

32.614
32.791
32.906
33.049
33.522
33.997
34.305
34.492
34.659
34.788
34.855
34.883
34.880
34.885
34.885
34.899
34.904

*SIGMAT OXYGEN
*^ML/L
9.95
7.43
7.33
7.33
7.13
7.40
7.42
7.66
7.30
7.35
7.40
7.25
6.06
5.73
5.60
5.26
5.02
5.46
5.69
5.75
5.34
5.66
5.75
5.86

5.85
5.86
5.82
5.48
5.91
5.91

*P04

0 SOUNDING *1263M

*SI04 *N03
*MICROGRAM-ATOMS/L
.43
.80
.80
.74
.61
.74
.76
.63
.80
.64
.72
.67
.86
.85

1.17
1.20
1.04
.80
.31
.23
.22
.25
.22
.27
.31
.63
.38
.38
.38
.32

.0
10.5
10.3
10.9
8.5
11.1
11.0
11.0
11.4
11.3
11.8
10.8
23.3
29.0
31.4
21.5
29.6
17.2
10.4
8.9
10.3
9.4
8.0
7.5
7.6
7.7
8.0
8.0
8̂ .0
8.1
8.2

1.5
4.0
3.2
3.5
4.6
5.0
4.5
4.4
4.3
4.5
4.6
5.0
9.5
13.7
13.7
16.3
14.7
13.3
12.4
13.0
13.3
13.8
12.5
13.1
13.5
13.7
13.7
14.3
13.8
14.3
14.4



CRUISE *T3-027
*(T.S

DATE 03 DEC 73
HOUR 23.8 GMT
*L̂ AT 83-35. *6̂ N
*LON 083-44. *OW

DEPTH TEMP
*M *C
10 -1.70
15 -1.70
20 -1.72
25 -1.74
30 -1.75
35 -1.74
40 -1.76
45 -1.73
50 -1.74
55 -1.72
60 -1.66
65 -1.62
70 -1.56
75 -1.54
80 -1.55
85 -1.58
90 -1.58
95 -1.56
100 -1.59
110 -1.50
120 -1.43
130 -1.30
140 -1.26
150 -1.16
160 -1.02
170 -.90
180 -.78
190 -.49
200 -.37
220 -.17
240 -.04
260 .10
280 .20
300 .26
320 .34
340 .53
360 .47
380 .46
400 .47
420 .44
440 .44
460 .44
480 .40
500 .39
520 .37

*STA^'
*. *ENGLIS1

*BAROM
DRY *B^1
WET *B^1
*REL HI

SALINITY
0/00
31.938
31.977
31.966
31.935
31.915
31.976
31.973
31.972
31.954
32.004
32.214
32.358
32.514
32.654
32.718
32.744
32.818
32.911
32.958
33̂ .159
33.369
33.590
33.772
33.949
34.118
34.227
34.312
34.377
34.428
34.523
34.634
34.688
34.741
34̂ .762
34.795
34.818
3̂ 4.821
34.821
34.844
34.844
34.853
34.851
34.844
34.854
34.866

IN 002 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)

1023.4 ŴEATHER 45
^I -25.1 VISIBILITY 3
I *. CLOUD TYPE
^ID CLOUD *AMT 9

WIND *SPD *04K
WIND *DIR 01
*MARSDEN
SOUNDING *1270M

*SIGMAT OXYGEN
*ML/L
8.38
8.39
8.39
8.09
8.63
8.39
8.38
8.38
8.16
8.32
7.81
7.24
6.70
6.43
6.37

6.10

6.07

6.00

6.31

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L

12.7
.68 9.6
.51 9.6
.47 9.6
.47 9.5
.71 15.6
1.59 9.1
.68 6.8
.34 17.0
.83 17.9
.49 14.0
.53 15.2
.66 *̂ *13.7
.41 23.2

1.24 20.0

1.75 30.7

.81 17.2

5.97 1.51

6.18 1.24

.42

11.0

4.9

5.8

6.36 .36 5.6



CRUISE *T3-027
*(T.S.

DATE 03 DEC 73
HOUR 23.8 GMT
*LAT 83-35.*6N
*LON 083-44.*OW

STATION 002 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 1023.4 WEATHER 45
DRY BULB -25.1 VISIBILITY 3
WET BULB *. CLOUD TYPE
*REL HUMID CLOUD *AMT 9

WIND *SPD *04K
WIND *DIR 01
*MARSDEN
SOUNDING *1270M

DEPTH
*M
540
560
580
600
650
700
700
750
800
850
900
950
1000
1050
1100
1150
1200

TEMP
*C
.32
.30
.28
.26
.22
.17
.14
.11
.06
.00

-.04
-.08
-.13
-.16
-.19
-.22
-.24

SALINITY
0/00
34.859
34.867
34.871
34.863
34.866
34.873
34.868
34.881
34.883
34.890
34.901
34.889
34.904
34.880
34.915
34.924
34.927

*SIGMATOXYGEN
*ML/L

6.41

6.43
6.52

6.57

6.28

6.53

6.21

6.43

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L

.32

.42

.64

6.4

4.7
3.8

4.9

4.8

5.2

8.2

7.1



Ĉ RUISE *T3-027
*(T.S

DATE 08 DEC 73
HOUR 23.9 GMT
*LAT 83̂ -24. *8N
*LON 085-27. *OW

DEPTH TEMP
*M *C
10 -1.73
15 -1.72
20 -1.73
25 -1.74
30 -1.74
35 -1.75
40 -1̂ .75
45 -1.75
50 -1.75
55 -1.74
60 -̂1.72
65 -1.68
70 -̂1.65
75 -1.59
80 -1.58
85 -1.59
90 -1.57
95 -1.59
100 -̂1.57
110 -1.56
120 -1.45
130 -1.41
140 -1.32
150 -̂1.16
160 -1.05
170 -1.04
180 -.79
190 -.68
200 -.56
220 -.35
240 -.15
260 .00
280 .14
300 .21
320 .26
340 .27
360 .36
380 .38
400 .47
420 .36
440 .41
460 .36
480 .34
500 .31
520 .30

*STA^^
*. *ENGLISI

*BAROM
DRY *Bl
WET *B^l
*REL HI

SALINITY
0/00
31.802
31.934
31.957
31.963
31.966
31.966
31̂ .968
31.975
31.975
32.033
32.152
32.283
32.403
32.602
32.695
32.781
32.832
32.913
32.997
33.174
33.357
33.572
33.781
33.979
34.124
34.211
34.293
34.354
34.409
34.501
34.570
34.656
34.712
34.748
34.775
34.785
34.813
34.819
34.834
34.832
34.829
34.831
34.839
34.849
34.855

IN 003 OBSERVED VALUES
ENGLISH; UNIVÊ RSITY OF WASHINGTON)

1012.9 WEATHER 73
I -20.6 VISIBILITY 7
I *. CLOUD TYPE 2
^ID CLOUD *AMT 8

WIND *SPD *02K
WIND *DIR 03
*MARSDEN
SOUNDING *1225M

*SIGMAT OXYGEN
*ML/L
7.
7.
7.
7.
7.
7.
7.

76
59
64
66
59
47
20

7.52
7.58
7.34
7.30

6.20

5.83

5.56

5.51

5.56

5.59

5.54

5.83

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L

5.88



CRUISE *T3-027
*(T.S.

D^ATE 08 DEC 73
HOUR 23.9 GMT
*LAT 83-2̂ 4.*8N
LÔ W 085-27.*OW

STATION 003 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)
*BAROM 1012.9 WEATHER 73
DRY BULB -20.6 VISIBILITY 7
WET BULB *. CLOUD TYPE 2
*REL HUMID CLOUD *AMT 8

WI^ND *SPD *02K
WIND *DIR 03
*MARSDEN
SOUNDING *1225M

DEPTH
*M
540
560
580
600
650
700
750
800
850
900
950
1000
1050
1100
1150
1200

TEMP
*C
.28
.25
.23
.21
.16
.16
.13
.05
.00

-.04
-.10
-.12
-.15
-.20
-.22
-.25

SALINITY
0/00
34.856
34.853
34.834
34.846
34.867
34.871
34.877
34.878
34.883
34.882
34.886
34.890
34.895
34.896
34.903
34.908

*SIGMAT OXYGEN
*ML/L

5.89

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L



CRUISE

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800

*T3-027
*(T.S

30 DEC 73
00.4 GMT
83-28. *7N
083̂ -31. *OW

TEMP
*C
.30

-1.73
-1.76
-1.77
-1.72
-1.74
-1.73
-1.75
-1.80
-1.76
-1.75
-1.79
-1.74
-1.62
-1.59
-1.59
-1.37
^-.98
^-.85
-.59
-̂ .04
.18
.36
.26
.17
.01

-.07

STATION 004 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1024.3 WEATHER 00 WIND *SPD *07K
DRY BULB -47.
WET BULB
*REL HUMID

SALINITY *SIGMAT
0/00
1.352
32.054
32.153
32.157
32.154

32.162
32.171

32.531
32.767
32.961
33.535
33.879
34.217
34.392
34.624
34.731
34.831
34.842
34.856
34.856
34.862

2 VISIBILITY
CLOUD
CLOUD

OXYGEN
*ML/L
10.60
8.66
8.27
8.15
8.20
8.16
8.16
8.11
7̂ .95
8.11
8.08
8.13
8.07
6.94
6.31
5.62
5.92
5.89
6.07
6.15
5.48
6.05
6.06
6.28
6.11
6.41
6.49

TYPE
*AMT

*P04

8 WIND *DIR 36
*MARSDEN

0 SOUNDING *0857M

*SI04 *N03
*MICROGRAM^-ATOMS/L
.00
.52
.66
.56
.49
.60
.71
.64
.55
.55
.46
.53
.53
.68
1.06
1.33
1.14
.75
.55
.44
.41
.41
.32
.54
.41
.41
.69

.7
13.8
13.6
13.5
12.2
13.7
13.8
12.6
16.0
13.8
13.8
13.7
15.3
28.4
28.4
32.0
31.7
23.1
15.3
12.6
11.9
11.3
11.1
10.2
9.4
9.2
9.2



CRUISE

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
805
810
815
820
825
830

*T3-027
*{T.S

20 JAN 74
07.4 GMT
83-28. *6N
083-30. *OW

TEMP
*C

-1.75
-1.76
-1.77
-1.73
-1.74
-1.75
-1.76
-1.77
-1.76
-1.76
-1.79
-1.62
-1.58
-1.60
-1.59
-1.32
-1.03
-.70
-.49
-.02
.18
.36
.26
.20
.14
.06
.02
.05
.04
.03
.02

-.01

*STA^^
*. *E^N6LISI

*BAROM
DRY *B^l
WET *B^l
*REL HI

SALINITY
0/00

IN 005 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)

1013.6 WEATHER 71
I -27.6 VISIBILITY 8
I *. CLOUD TYPE
*:D CLOUD *AMT 0

WIND *SPD *05^K^
WIND *DIR 03
*MARSDEN
SOUNDING *0839M

*SIGMAT OXYGEN
*ML/L
8.15
7.72
8.05
7^,^
7.
7̂ ,̂
7^,^
7^,^
7^,

90
93
98
98
98
90

7.98
7^,^
7^,^
7^,

98
98
39

6.33
6.
5.
07
70

5.69
5.87
6.03
6.14
5.76
6.09
6.20
6.27
6.34
6.36
6.21

*P04 *SI04 *N03
*MICROGRA^M-ATOMS/L



CRUISE *T3-027
*^(T *S*

DATE 31 JAN 74
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
^40
45
50
55
60
65
70
80
90
100
125
150
175
200
250
300
400
500
600
700

00.6 GMT
83-29. *4̂ N
083-26. *OW

TEMP
*C

-1.73
-1.76
-1.76
-1.76
-1.76
-1.75
-1.73
-1.72
-1.75
-1.70
-1.71
-1.74
-1.71
-1.69
-1.59
-1.60
-1.54
-1.34
-1.22
-.79
-.50
-.01
.22
.34
.32
.17
.01

STATION 006 OBSERVED VALUES
*. ENGLISH; UNIVÊ RSITY OF WASHINGTON)

*BAROM 1014.2 WEATHER 00 WIND *SPD *07K
DRY BULB -22.
WET BULB
*REL HUMID

SALINITY *SIĜ MAT
0/00
32.095
32.105
32̂ .108
*32^a09
32.107
32.115
32.114
32.118
32.115
32.117
32.119
32.126
32.283
32.354
32.658
32.794
32.960
33.459
33.908
34.269
34.429
34.645
34.780
34.845
34.871
34.876
34.896

7 VISIBILITY
CLOUD
CLOUD

OXYGEN
*ML/L
8.19
8.16
8.19
8.20
7.52
7.85
8.15
8.17
8.13
7.61
8.13
8.13

7.52
6.76
6.36
5.92
5.93
6.01
6.16
6.19
6.15
6.26
6.04
6.40
6.43
6.47

TYPE
*AMT

*P04

9 WIND *DIR 11
*MARSDEN

0 SOUNDING *0767M

*SI04 *N03
*MICROGRA^M^-ATOMS/L
.56
.57
.51
.28
.42
.30
.33
.45
.43
.46
.44
.43

.68

.91
1.11
1.05
1.02
.58
.33
.41
.38
.36
.28
.35
.31
.33

13.2
12.5
11.5
14.1
14.2
13.2
13.0
11.6
12.9
12.2
11.9
11.0

16.2
28.1
30.7
34.9
29.3
17.4
11.1
10.6
9.7
9.9
9.6
7.5
8.1
7.3



Ĉ RUISE *T3-027 STATION 007 OBSERVED VALUES
*(T.S. ENGLISH; UNIVERSITY OF WASHINGTON)

DATE 12 *FEB 74 *BAROM 10̂ 19.0 WEATHER 01 WIND *SPD *12K
HOUR 18.2 GMT DRY BULB -30.8 VISIBILITY 8 WIND *DIR 01
*LAT 83-27. IN WET BULB *. CLOUD TYPE 7 *MARSDEN
*LON 084-09. *OW *REL HUMID CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
900
1000

TEMP
*C
-.01
-1.77
-1.78
-1.78
-1.78
-1.78
-1.74
-1.76
-1.75
-1.76
-1̂ .76
-1.74
-1̂ .66
-1.60
-1.62
-1.60
^-1.39
-1.23
-.83
^-.70
-.04
.16
.42
.44
.18
.13
-.01
-.05
-.12

SALINITY
0/00
2.724
32.092
32.121
32.124
32.127
32.138
32.139
32.141
32.137
32.135

32.145
32.347
32.656
32.807
32.970
33.427
33.872
34.199
34.358
34.599
34.630
34.828

34.864
34.880
34.885
34.894
34.897

*SIGMAT OXYGEN
*ML/L
11.58
8.08
8.08
7.62
7.62
8.08
8.08
8.00
7.73
8.01
8.05
8.10
7.51
6.39
6.23
5.64
5.57
5.89
6.03
6.06
6.16
6.10
6.10
5.86
6.01
6.38
6.14
6.39
6.41

*P04

3 SOUNDING 100 *7M

*SI04 *N03
*MICROGRAM-ATOMS/L
.00
1.14
1,11
.98

1.04
1.00
1.11
1.11
1.20
1.20
.98
.98
.98

1.52
2.04
1.95
1.64
1.00
.80
.73
.66
.54
.66
.59
.61
.50
.66
.64
.80

4.5
15.5
15.0
15.0
15.4
15.5
15.3
15.6
15.1
15.2
15.3
15.1
19.7
32.2
36.7
38.7
32.2
24.1
17.1
13.1
13.1
12.0
10.9
10.3
10.4
10.6
10.3
10.5
11.1

3.7
5.9
5.1
6.3
5.3
5.2
5.3
5.3
5.3
5.4
5.2
5.1
8.2
13.5
14.6
16.5
15.2
12.9
12.4
12.3
13.1
13.6
14.3
13.6
13.8
14.3
13.7
14.3
13.7



CRUISE *T3-027
*(T.S

DATE 01 ̂M̂ AR 74
HOUR 01̂ .2 GMT
*LAT 83-38̂ . ON
*LON 081-57. *OW

DEPTH TEMP
*M *C
5 -.01
10 -̂1̂ .74
15 -1.75
20 -1.75
25 -1.75
30 -1.74
35 -1.72
40 -1.73
45 -1.72
50 -1.76
55 -1.73
60 -1.71
70 -1.66
80 -1.61
90 -1.60
100 -1.58
125 -1.42
150 -1.02
175 -.76
200 -.43
250 .03
300 .13
400 .32

STATION 008 OBSERVED VALUES
*. ENGLISH; UNIVERSITY OF WASHINGTON)

*BAROM 1011.
DRY BULB -29.
WET BULB
*REL HUMID

SALINITY *SIGMAT
0/00
3.271
31.951
31.992
31.961
31.986
31.988
31.989
31.990
31.998
32.002
32.021
32.187
32.400
32.664
32.̂ 810
32.988
33.461
33.959
34.215
34.426
34.669
34.759
34.853

2 WEATHER 36 WIND *SPD
0 VISIBILITY 2 WIND *DIR

CLOUD TYPE *MARSDEN
CLOUD *AMT 9 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
13.04
8.49
8.46
8.31
8.26
8.49
8.43
8.29
8.42
8.49
8.50
8.25
7.55
6.83
6.41
6.13
5.98
6.05
6.28
6.13
6.28
6.38
6.56

*21K
22

*0483M



CRUISE

DATE
HOUR
*LAT
*LON

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500
600
700
800
900
1000

*T3-028
(̂ U.̂ Ŝ .

15 MAR 74
23.4 GMT
83-45. *3̂ N
079-19. *OW

STATION 001 OBSERVED VALUES
ENGLISH; UNIVERSITY OP WASHINGTON)
*BAROM 1013.
DRY BULB -40.
WET BULB
*REL HUMID

TEMP SALINITY *SIGMAT
*C
.56

-1.71
-1̂ .74
-1.72
-1.71
-1.76
-1.71
-1.73
-1.74
-1.72
-1.73
-1.72
-1.69
-1.60
-1.59
-1.56
-1.46
-1.35
-1.05
-.71
^-.13
.21
.47
.31
.15
.04

^-.02
-.12
-.18

0/00
19.067
31.839
31.858
31.861
31.888
31.899
31.908
31.916
31.919
31.928
31.935
32.164
32.354
32.646
32.781
32.909
33.329
33.901
34.244
34.402
34.612
34.750
34.847
34.875
34.885
34.892
34.890
34.889
34.912

8 WEATHER 02 WIND *SPD
9 VISIBILITY 8 WIND *DIR

CLOUD TYPE 5 *MARSDEN
CLOUD *AMT 1 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.84
8.84
8.77
8.66
8.61
8.71
8.72
8.68
8.60
8.69
8.69
8.39
8.21
6.83
6.56
6.37
5.83
6.14
6.69
6.71
6.55
6.47
6.58
6.72
6.76
6.60
6.77
6.79
6.82

*06K
01

*1048M



CRUISE *T3-028
*(T.S

DATE 25 M^AR 74
HOUR 19.9 GMT
*LAT 83-44. *9̂ N
*LÔ N 079-28. *OW

DEPTH TEMP
*M *C
5 -.71
10 -1.74
15 -1.75
20 -1.73
25 -1.75
30 -1.75
35 -1.74
40 -1.75
42 -1.75
44 -1.75
46 -1.75
48 -̂1.75
50 -1.71
52 -1.73
54 -1.76
56 -1.73
58 -1.75
60 -1.75
65 -1.67
70 -1.73
75 -1.61
80 -1.61
90 -1.59
100 -1.60

STATION 002 OBSERVED VALUES
*̂ . ENGLISH; UNIVERSIT̂ Y OF WASHINGTON)

*BAROM 1010.
DRY BULB -30.
WET BULB
*REL HUMID

SALINITY *SIG^MAT
0/00
12.381
31.818
31.871
31.872
31.894
31.900
31.916
31.918
31.922
31.930

31.928
31.932
31.932
31.939
31.972
32.272
32.453
32.571
32.710
32.840
32.969

8 WEATHER 22 WIND *SPD
6 VISIBILITY 6 WIND *DIR

CLOUD TYPE 5 *MARSDEN
CLOUD *AMT 1 SOUNDING

OXYGEN *P04 *SI04 *N03
*ML/L *MICROGRAM-ATOMS/L
9.93
8.95
8.92
8.84
8.85
8.91
8.91
8.89
8.86
8.82
8.82
8.82
8.82
8.80
8.78
8.73
8.75
8.76
7.94
7.39
6.83
6.83
6.61
6.46

*13K
23

*0972M



CRUISE *T3-028 ST̂ ATION 003 OBSERVED V^ALUES
*(T.S. ENGLISH; UNÎ VERSITY OF WASHINGTON)

DATE 07 APR 74 *BAROM 1038.2 WEATHER 03 WIND *SPD *03K
HOUR 21.8 GMT DRY BULB -36.6 VISIBILITY 8 WIND *DIR 25
*LAT 83-44. *5N WET BULB *. CLOUD TYPE 1 *MARSDEN
*LO^N 079-28. *OW *REL HUMID CLOUD *AMT

DEPTH
*M
5
10
15
20
25
30
35
40
45
50
55
60
70
80
90
100
125
150
175
200
250
300
400
500

TEMP
*C

-1.57
-1.75
-1.75
-1.76
-1.74
-1.74
-1.75
-1.78
-1.74
-1.76
-1.77
-1.69
-1.61
-1.60
-1.59
-1.60
-1.49
-1.35
-1.04
-.52
-.03
.24
.43
.32

SALINITY
0/00
31.266
31.759
31.827
31.815
31.849
31.826
31.842
31.845
31.862
31.848
31.866
32.146
32.529
32.752
32.864
32.996
33.473
34.005
34.263
34.426
34.640
34.759
34.841
34.875

*SIGMAT OXYGEN
*ML/L
8.68
8.64
8.54
8.49
8.41
8.50
8.50
8.44
8.42
8.56
8.50
7.91
6.78
6.46
6.28
6.09
5.81
6.08
6.42
6.23
6.26
6.06
6.20
6.26

*P04

1 SOUNDING *0971M

*SI04 *N03
*MICROGRAM-ATOMS/L
.88
.95
1.05
.89
.85
.91
.89
.80
.92
.78
.82
.91

1.06
1.14
1.23
1.48
1.06
.75
.74
.71
.69
.74
.62
.71

16.5
16.8
16.0
16.3
16.4
15.9
16.0
15.9
15.6
16.1
17.4
23.0
33.5
38.4
40.9
43.6
38.0
20.8
11.8
13.9
12.3
10.7
9.4
8.7

3.1
4.1
4.2
4.1
3.8
3.0
3.3
3.4
2.9
3.3
3.4
6.6
12.0
14.1
15.4
16.0
13.4
11.6
9.9
11.0
12.3
11.8
12.6
11.4



CRUISE *T3-028
*(T.S

DATE 22 APR 74
HOUR 22.2 GMT
*LAT 83-45. *4N
LÔ W 079̂ -30. *OW

DEPTH TEMP
*M *C
5 -1.66
10 -1.77
15 -1.77
20 -1.76
25 -1.74
30 -1.74
35 -1.76
40 -1.78
45 -1.75
50 -1.75
55 -1.74
60 -1.75
70 -1.63
80 -1.58
90 -1.57
100 -1.57
125 -1.45
150 -1.24
175 -.87
200 -.71
250 -.46
300 .12
400 .35
500 .22
600 .08
700 .00
800 -.10
900 -.15
910 .08
920 .10
930 .05
940 .07
950 .06
960 .06

*STA^^
*. *ENGLIS1

*BAROM
DRY *B^l
WET *B^l
*REL Ĥ I

SALINITY
0/00
31.783
31.812
31.820
31.824
31.827
31.831
31.826
31.830
31.836
31.833
31.843
32.218
32.524
32.760
32.875
33.019
33.524
34.026
34.282
34.424

34.724
34.850
34.878
34.891
34.892
34.891
34.902
34.886
34.882
34.881
34.884
34.881
34.883

IN 004 OBSERVED VALUES
ENGLISH; UNIVERSITY OF WASHINGTON)

1010.4 WEATHER 03
I -31.6 VISIBILITY 7
^I *. CLOUD TYPE 2
^ID CLOUD *AM^T 6

WIND *SPD *08K
WIND *DIR 36
*MARSDEN
SOUNDING *0972M

*SIGMAT OXYGEN
*ML/L

*P04 *SI04 *N03
*MICROGRAM-ATOMS/L
.81
.84
.88
.85
.86
.86
.92
.85
.87
.85
.92
.87

1.15
1.27
1.32
1.44
1.16

.89

.81

.68

.91

.79

.69

.72

.71

.68

.72

.71

.67

.72

.84

.94

.89

.76

12.0
11.6
11.7
11.6
12.5
11.6
11.6
11.6
12.0
11.6
14.6
14.0
27.8
31.8
33.6
42.4
30.6
16.0
11.2

7.7
11.6
9.4
7.6
7.9
7.2
7.4
7.6
7.7
7.2
7.2
7.4
8.1
7.5
8.1

4.3
4.6
4.6
4.3
4.4
4.5
4.7
4.6
4.7
4.6
7.0
7.1

13.6
17.5
17.1
19.1
17.5
13.1
13.1
12.3

14.6
15.5
14.4
17.5
15.5
14.6
15.6
17.9
14.8
15.6
15.0
14.8



**** E^ND OF LISTING **** 71434 FILE *= *HCOG


