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INTRODUCTION

This report presents observations of temperature in the upper ocean
“pbtéined with a towed thermistor chain as a part of the Mixed Layer Experiment
(MILE){/ The observations were taken between 20 and 40 m depth in the

\\__,xiciﬁity of Ocean Station P (50N, 145W) during August and September 1977.

The thermistor chain was towed by the NOAA Ship OCEANOGRAPHER.

The temperature observations have been analyzed by Spoering (1979)
to show the characteristics of internal waves in the upper ocean. Spoering's
report also contains additional descriptions of the instrumentation, observa-

tions and analysis.

INSTRUMENTATION

The thermistor chain was constructed of sensors, conductors, plastic
fairing, a strain member and a 450 kg. depressor. The thermistors were
installed at 1 m intervals over a 25 m section of the chain. Four pressure
sensors were installed at intervals of 8 m. The 450 kg. lead-filled depressor
was attached to the lower end of the chain. The angle between the chain
and the vertical was less than 10° for tow speeds up to 3 m/s with the
depressor at a depth of 40 m. Signals from the sensors were recorded and

displayed aboard ship by use of a minicomputer system.

OBSERVATIONS

The thermistor chain was usually towed on alternate days around a
20 km square. The tow tracks and times are presented in Appendix A. The
tow beginning on 5 September proceeded four times around a five-km square
centered on a heavily instrumented mooring. The tow tracks and speeds were
determined from satellite fixes, radar fixes on the moorings and dead
reckoning. During tows, the ships heading and speed were maintained as
constant as possible on each leg. The tow speed ranged from 1 to 3 m/s
and usually was greater than 2 m/s.

The structure of the upper ocean and the meteorological conditions
were characteristic of mid-latitudes during late summer. The wupper 30 m

of the ocean was usually well-mixed or weakly stratified, bounded below by




a layer of large temperature gradient. Winds during the experiment ranged
from near calm to 20 m/s. Wind speeds during tows of the thermistor chain
ranged up to 12 m/s.

The only disappointment in the performance of the thermistor chain
system was the failure of many of the temperature sensors. The failures
were caused by saltwater leaks into the potting between the thermistors
and the pad resistors and by leaks through the glass coatings of the
thermistor. As a result of these failures only 4 to 10 thermistors were
functional at any one time. The operational thermistors were concentrated
in one section of the chain. This section was normally centered at a depth

of about 30 m, in and above the region of high stratification.

ANALYSIS

The temperature observations were low-pass filtered by computing
sequential 30 s averages. The filtered observations were edited to remove
effects of radio noise and other errors. These filtered and edited obser-
vations are shown in Appendix B as functions of time and distance during a
tow.

Isotherm depths were determined by linear interpolation between the
filtered temperature observations. The depths of isotherms at spacings of
0.5°C are shown in Appendix C as functions of time and distance during a

tow. Some of the tows are also plotted with a 1.0°C spacing in Appendix D.

REFERENCES

Spoering, T. J., 1979: Towed observations of internal waves in the upper

ocean. Report 79-10, School of Oceanography, Oregon State University,

Corvallis, OR 97331, 121 pp.




APPENDIX A

Tow Tracks

Tow tracks are shown on the following pages for all of the runms.
The origin of the coordinate system is at 49° 43,31'N, 145 W. The abcissa
and ordinate are in kilometers displacement to the east and north, respec-
tively. The locations of each of the moorings are shown by an X. The
southern mooring was the most heavily instrumented, primarily with VACMs.

The northern mooring was instrumented by R. Davis with propeller-type

current meters. The eastern mooring consisted of a wave-rider.
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APPENDIX B

Temperature Cross~sections

Temperature averaged over sequential 30 s intervals are plotted

on the following pages.
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APPENDIX C

Isotherm Cross-sections, 0.5°C Spacing

Isotherm depths, interpolated linearly from the temperatures plotted
in Appendix B are plotted on the following pages.
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APPENDIX D

Isotherm Cross-sections, 1.0" Spacing

Isotherm depths, interpolated linearly from the temperature obser-
vations shown in Appendix B are plotted on the following pages for selected

runs.

84

N L R S T et

D P o Yol et il ot

gt



A i A e T S AT

Bt i~ S S

SINJW3JONI 930 @' L NI 3930 @8°Cl 0L @< =1
3ONPLSIG/73WIL SA SWH3HIOST £/ 9nY BE €1 NNY
(1WI) 1S 9€/1

d e, —AF d L v 1—1

(W) 2

~
p
X
% B
N
N
WS

85




SINJW3YONI 930 @ | NI 3930 8°Cl 01 @£ =1
JONULS10/3WIL SA SWY3HIOS! 44 9NB BE H1-E1 SNNY

£00¢ £ebl €061 £esl
T T

55

[
f«

g
i
A




SINIWIHINI
JONULS10/73W1IL SA SWY3HLIOS!I

JIo9308¢CI 01 B¢ -=
L4 9NY BE 91 NNY

L

Y — A

A

A

A

.

|

84—

oe-

(W) Z




SINIWIHONI 930 @ I NI 2 930@2'CL 0Ll @8 =1
JONULS10/73W1 L SA SWY3HLIOS! £Z 9nY BE  S1 NNy
(1WD) 8500 8200 8S€¢C 8C€C 8S¢¢C

— A Bl 1— Ll & i A— Al oy d N i . fi Ad A v A—

1§
-
gl
S
—
-
——cs
-
S
-
-
—————
—
e
e
-

L

88

(W) 2

~
p
X
~
wn
(]
Q
N
wn
Q
w -
Q




SIN3JW3YONI 930 @' L NI 3930 @°2!1 01 B8 =1
3INULSIG/3W1L SA SWY3HLIOS!I ££ 9nY 1€ SI NNY
(1H9) 8520 8CC0 8510

e i AR S RO

ﬁl

Tt
=
.
qﬁ
_—~———
}
=_

ﬁ

A A — — ' A 'S — i (. - A A _ A A A A

L
(WX) 8¢ Sl ol S




29300°C =1
JONULSIO/3WIL SA WY3HLOS! £z d3S | 91 NNY

(1W3) 8€/1 ecsl
T T T

-

—




“AD-AO74 276 OREGON STATE UNIV CORVALLIS SCHOOL OF OCEANOGRAPHY F/6 8/10
TOWED THERMISTOR CHAIN OBSERVATIONS DURING MILE. (U)
JUL 79 T J SPOERING» C A PAULSONs D DENBO NO0014=76=C=0067

| UNCLASSIFIED DATA=74 NL

|

| =

| ‘OF =2
! CUF =

END

DATE
FILMED

|
~|0-=1€ |!

-
obe
|




==
a
(o

FFEEEE
FEEE
N
N

5

J2

—— £L
mll T
= ”&

22 s e

4 ;
. W .
.
MICROCOPY RESOLUTION TEST CH&T
NAlTlQN'M BUREAU OF STANDARDS-1963-f,

s it
P AT >
o R

g

-




SIN3W3YINT 930 @' L NI
JONB1S10/3WIL SA SWA3HLOS!
(1W9) L2088 £S61 £C61

J930BC1 0L B ¢=1

{4 d3S |
£S81

Z1 NNY
281 Ar4




s

SINIW3¥ONI 930 @I NI 2 9308 Cl 0Ll B¢ =1
JONYLSIO/3WIL SA SWY3HLIOSI <4 d3S | 81-£1 SNNY

(1W9) 080 /E€C (BEC L8006 /0CC LE1C 01
Ll L A—\ B o 4 A— Ll L 1— R hJ J b d\J B ) A d hJ L J ld v v A—
ﬁ -
v . :; * 3 / j
E }.i, 1/ §¢ / .fé,, , , V
. { || | | )
B | | —H04-
- | r 1
s | . - 3 s
s ~ ’ (] | 4 m
- | Aa . 4 | | g :
i i '
- 1
ﬁ. ‘ <
P A y T v Y —r o - A L A h A A A A ~!
WD ac ol (]




SIN3W3¥ONI 930 81 NI 2930 821 01 @8 = |
IINULSI10/3WIL SA SWHIHLOS! 27 d3S € 61 NNY

14961 1161 1981
T T T

A L AR D) A NADNT T




iU ———

SIN3W3JINI 930 @' | NI
JONB1S10/7301L SA SWY3IHLIOS!
SSic S¢ic

J90 B CILO0LB L=}

L4 435 € BT NN
Ssac

J i B d A B J

R ) ld v

A

" A—

A

Qél §




SIN3WIAIN! 930 8L NI 2930821 0L @£ = 1
JONYLS10/3W1L SA SW3HIOS! ¢Z 43S € 12 NNy ,
(IW9) (200 (SET (28T (S22 222 | *

il v 1‘—‘ v L [ﬂ v L J L L Al— ) v - 1
L. 494-

AT [
I
|

\D’\r W —— A A —’ A A A A P " T— ' A — A A A A x—r A ) N—— A

WX (14 Sl 2l ]

-
e
—
-
sk

(o~ I




a
i
1

SINIW3YON! 930 @' I NI 3330 @CL 0L B8 ¢ =1
JONYLS10/3WIL SA SWI3HLIOST ££ d3S 49 1T NNY

(1W9) 920 L1209 018 /118 998
v —— J Sl = ld B i A J I J ] IA— BB L d Q
— - 04~

| il

(W) Z

! «<<«<, / \ > ]

(el

L A A A — - A A A

’§
Q A A
.

=

|
!
|

i - 3 A bl ). 5 T - | -

- 1 L
WD i[4 Sl gl " %




SIN3W3AONI 930 @I NI 2930 8'CL 0L @88 =1
JINBLSI10/3UW1L SA SWI3HIOS!I (44 43S S TT NN
4961 161 {981

i 1— L L) — i v Idw Ll




SIN3WIHONI 930 @I Nl 2 930 @Cl 0L @8 =1
JONULSI1G/3WIL SA SWY3IHLOS!I <4£ d3S S ZZ NN

(ST LC1C 4502 £28C |
T B Y ) | A I h | Y Y | L “

\ r\ ;

i i




SIN3W3¥INI 930 @' L N1 3 3300CZ1 01 @8 =1

JONBLISIA/3WIL SA SWH3HIOS! 44 d3S S ZT NNy B
SSeC SZeL SGZe Gece ]
v v d J . i T v LJ ll— . g e T _
. +04- |
4 ” i
.
:
4 > |
~ .
; ~ .
m 1
; >
,.
-10€- 4
‘ .,%
< 3
" " ~ R i " 1 ol A 1 2 " A A r‘ |
Si 8l S 2




e a1 WL | A e | s Sl s B ¢ e R e oM im0 )

SIN3W3IYIN! 930 @ L NI 2930821 0L @88 =1 W
3INYLS10/3WIL SA SWY3HIOS! £Z d35 9 €2 NN w
1820 €10 1910 108 W
i i D 1— hJ R J d L J L | J —_—— S | f‘—
<
&, R
if
‘ F
/\V\/\/ 7 ik = :
- HN\I ,_ 3
3 _,
3 4
] b= . LQ@l .4
| : ‘
S >‘ AA
_ 1- L Rk L A 1 - A A " ) =L 38 2 N " 1 5 3 i gt ]

~~
=
-7
N
(Up)
Q
wn
@ -




SIN3IW3¥INI 930 @' L NI 3930 @8CI 0Ll @B ¢ =1

P JONUISI10/3W1L SA SWA3HLIOSE < 435 8 92 NNy
i (1W9) 190¢ 1102 1461 4161 14981 Y181
i A Tl e SRS SR T S i e S it S, (RGNS it jaten M SRR, e deo

Ml N |

<<e,

I
/Lj)j W A 1
L |
I s R
) v o8
| 4 |
= 5? ;
B A
'Prk..hrkp.plrb.bp 7R GO PR
(W) 14 14 Sl o1
P e O Ml a e ot S O e e - L




