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POLYMODE SURVEY (CNO PROJECT NO. R/S-12) 

28 October 1975 to 9 November 1975 

USS ANCHORAGE - USS BARBOUR COUNTY -

USS MAUNA KEA - USS BADGER -

USS TUSCOLOOSA - USS DULUTH - USS MOBILE 

The objective of the Polymode survey was to collect surface layer salinity 

and upper thermal structure data in a broad swath between Japan and Hawaii. 

Seven U.S. Naval vessels from the Pacific Amphibious Fleet (PHIBR0N5) rendez

voused at sea and proceeded to the study area where they lined up abreast and 

traversed from 160°E to 179°E longitude with the southernmost ship maintaining 

approximately 30°N latitude. A spacing of 25 nautical miles was maintained 

between ships. 

During the passage through the study area hourly XBT launchings were made. 

At two-hour intervals seawater samples were collected for salinity determina

tions, and bucket thermometer temperatures were taken. Continuous salinity 

and temperature measurements were made by thermosalinographs installed by 

GEOSECS personnel. During the entire transit a magnetometer and continuously 

recording thermistors were towed by the USS Mobile and the USS Mauna Kea, 

respectively. Fathometers were in continuous operation on all ships. 

In this report the surface temperature and salinity data are presented 

both graphically and in tabular form. 

SUMMARY OF OBSERVATIONS AND SAMPLES COLLECTED 

1. 532 XBT launchings alternating between 750 meter probes and 500 meter 

probes. The XBT recorders were calibrated daily. 

2. 400 bucket thermometer measurements of surface layer temperature. 

3. 325 seawater samples for the determination of surface layer salinity. 

4. 2 continuous records of surface layer temperature and salinity by 

thermosalinograph. 

5. Continuous recording magnetometer. 

6. Continuous recording towed thermistors. 

7. Bathymetric data from the seven participating ships. 



-2-

CONTINUOUS UNDERWAY THERMOSALINOGRAPH DATA 

Two continuous records of temperature and salinity at 3m depth were made 

with Plessey Model 6600T thermosalinographs on the USS Barbour County and the 

USS Tuscaloosa. 

Seawater was supplied to the thermosalinographs from the inlet side of 

the main engine and auxiliary generator cooling water lines on the USS Barbour 

County and USS Tuscaloosa, respectively. 

In this report, the temperature and salinity data are presented graphically 

together with sigma T, latitude, and longitude, vs. time. 

Temperature and salinity recorder chart readings were logged at 15-minute 

intervals and were corrected by applying the mean difference between thermo-

salinograph data and independent measurements of temperature and salinity. 

Bucket thermometer readings were used to calibrate temperature; salinity 

corrections were based on inductive salinometer measurements of water samples 

drawn from the thermosalinograph supply lines. 

The corrected temperature data differ from the bucket temperatures by an 

overall mean value of 0.005°C. The standard deviation of the differences is 

0.08°C. 

Variations in salinity offset were small, and changed gradually with time. 

The corrected salinity data differ from the calibration samples by a mean value 

of 0.005°/o0. The standard deviation of the salinity differences is 0.04 /00. 

Footnotes found in the tabulated data signify the following: 

I = Interpolated position assuming ship's speed constant. 

G = Temperature or salinity value considered correct. 

(Unfootnoted data are also considered correct.) 

C = Measured value correct, but changing rapidly. 

N = Instrumental noise; data useable, but of lower quality. 

P = Data quality poor. 

U = Data uncertain or unuseable. 

SURFACE LAYER BUCKET TEMPERATURE AND SALINITY DATA 
were not installed, the necessary plumbing 

On ships where thermosalinographs were uu 
-in-iprtion scoop in the aft engine room to 

was connected to the ship s seawater J 
fnr the collection of surface layer 

provide an uncontaminated water sourc 
. . . cnurce was used to measure the surface layer 

salinity samples. This same water sourc 
into the reservoir of a bucket thermo-

temperature by directing the water 



CM 
PC 3- 

IT) \fi 
r—

 CO 
<X» o

 
r-t CM K

) 
H

 
H

 H
 

H
 H

 
H

 H
 

r-t CM 
CM CM 

CM 

o
 

ro
 

v£ 
CM

 
CM 

K> 
to 

K
) 

M
3 

r
-

•
 

•
 

•
 

•
 

•
 

JT
 

3
-

a
-

3
-

j-
K

) 
to

 
K

> 
ro

 
ro

 

o
 

O
 

if) 
o

 
O

 
o

 
CM

 
o

*
 

H
 

H
 

•
 

• 
•
 

•
 

•
 

Jj-
J*

-
ro

 
in

 
in

 
CM

 
CM

 
CM

 
CM 

CM
 

U
 * * I 

-1 
?. I i 11 1.1 i 11 1 • 1 i • I 1 • I . • 1 '.I 

.11 '.I 
.. 1 !.I 

CM
 

IT) *") 
O

 O
 K

) S
 ftj 3

 If! N
 O

 O
 O

v
C

 
N

fflJc
C

V
IlO

lflc
O

J*
 O

lO
 J

 
B

 O
 r

l
 H

 C
J 

•
 •

•
•

•
•

•
•

•
•

•
•

•
•

•
•

«
 

W
M

w
i
O

K
i
w

i
c

K
O

j
a

-
s

 a
- .a- in

 in
 in

 n
 

vO cC
 
B

O
B

 v£ \ii 
B

 
B

 ̂
 

H
 H

 H
r

l
r

t
H

H
H

H
H

H
H

r
t
H

H
r

l
H

 

2
2

2
2

2
2

2
2

2
2

2
2

2
2

2
2

2
 

CO <X> f
f

l
io lf)N

 
O

 rtio
 

in
 

if) J
 O

 J
i CO h

\£
l 

if»
if>

in
\0

v
£

\0
t

>-r^
r^

r-r^
r

>-f~
M

>
>

x
)v

D
M

3
 

•
 

•
 

•
 

•
 

•
 

•
•

•
•

•
•

•
•

•
•

•
•

 
H

 r
l n

H
 H

 H
 H

 H
H

H
H

r
l
H

r
C

H
r

t
H

 
<

o
«

(
o

n
w

K
iio

io
io

i»
)

iO
K

)
K

)
io

m
r

o
!

o
 

O
K

) O
O

 O
O

O
C

M
 O

 O
 r-t O

 O
 K

) O
 H

 J>
 

O
K

) O
O

K
>

O
O

K
)

 O
O

K
)

 O
O

K
)

O
O

lf
)

 
^

-
J

lO
iO

v
O

N
C

O
O

f
f

iO
O

H
O

J
M

lO
I

O
lO

 
H

H
 r

l
H

 H
 r-t«-IC

M
C

M
C

M
C

M
C

M
C

M
C

M
C

M
 

vfl P» 
CO 3> O

 

c
 

CV 
\C

 
<

r 
m

 
vfi 

in
 

3
" 

JT
 

3
-

•
 

•
 

•
 

•
 

•
 

Cf-
*
 

JT
 

•3-
3

 
K

) 
K

) 
ro

 
rO

 
ro

 

o
 

O
 

o
 

O
 

O
 

3
 

•O 
r

-
»n 

CT» 
•
 

•
 

9
 

•
 

•
 

3
 

3
 

3
 

3
 

ro
 

CM 
CM

 
CM

 
CM

 
CM 

u
lU

i^
J

u
iU

J
 J

U
C

J
u

J
U

J
i
i
i
J

u
J

 J
 J

 B
 

CM <n .0
 CM 3

" D
 CV B

) CO B
 O

 -O
 O

r-IP~-C
V

J 
O

H
C

V
i
n

»
O

S
O

r
C

M
i
n

K
-

»
H

H
(

V
3

-
•

 
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

 
o

 O
 O

O
 O

O
r

H
 H

 H
 H

' H
 H

 O
J (M

M
 CM 

2
2

2
2

2
2

2
2

2
2

2
2

2
2

2
2

2
 

^
•

o
n

c
o

a
o

o
j
o

c
y

 o
 b

 r»
 b

 d
 jo -o

 *-i 3
 

n
.m

 n
 J

) n
 tf) >0 B> B> -fl B

 B
 B

 >0 vfl B
 B

 

'O
fO

-O
rO

lO
rO

P
O

rO
rO

lO
tO

J
O

'O
K

J
'O

'O
'O

 

I
K

)
^

o
c

0
O

O
v

D
O

O
C

\)
O

O
C

M
K

)
O

«
-

C
 

K
O

t
n

o
c

M
o

o
r

o
o

o
K

J
o

o
o

-
n

o
o

 
3

"
5

-
B

B
N

B
B

^
O

O
H

M
(

M
<

M
'0

'
0

 

H
r

l
H

H
H

r
t
r

t
r

t
 



3
-

 
m

 
tO

 ro 
vfl r-
to to 

to
 tj\ 

K
l to 

O
 H

 
3
-
 3

 
eg to 

a- in 
^

3
-

 
3

-
3

 

H
 

t-
to 

m
 

g> 
3

 
v

fi 
NO 

to 
m

 
if) 

a 
a
 

a
 

a
 

a
 

a
 

3
 

3
 

3
 

3
 

3
 

3
 

t
o

 
to 

to 
to 

to 
to 

to 
a
 

o
 

H
 

o
 

eg 
®

 
in 

to 
ON 

3
 

in 
9 

a
 

a
 

a
 

a
 

a
 

3
 

3
 

3
 

to 
3
 

3
 

rg 
eg 

cg 
eg 

eg 
eg 

w
 h

 po n
 r-ifia

3
K

)o
:o

o
ir®

c
c

.rv
r~

 to r- eg 
o

 
sr>

f--^i--3
fO

tn
-x

>
jN

O
A

iin
-£

!f-o
o

j'O
v

o
r--<

r»
 

?
 •

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

 
O

 ffia
®

ff'(h
!M

M
J>

O
C

IO
O

O
H

rtrtr(rtH
 

_t 
\0 g) st X

 NC g: •x
itf~

r--r-f-r~
r^

r-t^
r--r~

r-
H

 W
 H

 H
H

H
H

H
H

r
t

r
t

H
H

H
r

t
r

t
H

H
H

 

I—
 

O
^

O
O

r
tO

C
J

v
S

S
N

-
C

lf
lJ

ir
i 

<
 

t^^r-t>
-r^f-r~

.aj\D
v

av
O

i}v
O

v
O

v
tiv

i>
v

flJJv
D

 
1

 
«

»
«

•
•

•
 •

•
•

•
•

•
•

•
•

!
•

•
•

 
H

r
t

r
t

r
t

r
t

H
r

i
H

H
H

H
 r

ir
tH

r
tr

tr
iH

H
 

f
.

 t
O

t
O

K
)

K
)

K
!

W
l

>
)

K
)

 l
O

I
O

t
O

t
O

t
O

I
O

t
O

t
O

t
O

l
O

 

0
0

0
j

0
0

d
-

0
0

»
0

0
0

.
-

4
0

0
0

0
0

0
0

 
o

o
t

o
o

o
r

o
o

o
t

o
o

o
t

o
o

o
t

o
o

o
t

o
o

 
*H

!M
C

gtO
^-3-^'43vC

r-C
O

C
O

IT
»C

50»-tfW
C

V
lO

 

3
 

eg 
If) 
eg 

vO 
eg 

eg 
co &< 

o
 r-t 

eg to 
eg eg 

to to 
»o to 

to 
3

 
0^ 

\0 
<T 

3
 

CO 
If) 

tO
 

3
 

in 
a

 
a

 
a

 
a

 
a

 
a

 

3
 

3
 

3
 

3
 

3
 

3
 

to
 

tO
 

lO
 

to 
to 

to 

U
 

o
 

c
 

X
 

o
 

X
 

ID 
o
 

2
 

O
 

«x 
-J 

0) 
to 
3

 
t-<

 
eg 

-J 

to 
\
 

cc 
UJ 

X
 

s
 

—
« 

o
 

t-

O
N

 
f
-

r»
 

in
 

a
 

a
 

3
 

3
 

eg 
eg 

eg 
o
 

*-4 
o
 

vO 
eg 

ON 
s> 

a
 

a
 

a
 

a
 

3
 

3
 

to 
tO 

eg 
eg 

eg 
eg 

U
JuJU

iU
J u

JU
u

JjJu
J'-iJU

JU
Ju

JsiJU
JU

JU
lU

JU
J 

in
t^

r^
.g

'O
t-'O

-o
p

-j-rg
rg

a
je

g
c

g
D

'o
e

g
-o

 
to

m
in

o
a

jC
h

H
H

to
in

N
 o

 h
 to >c 

^
 

•
 

•
 

•
 

•
 •

 
•

 
.

.
.

»
•

•
•

•
•

•
•

•
•

 
in

m
in

iD
in

in
v

O
jv

a
 •o'-o 

vO £
 3D 

£)£••£ 

2
2

2
2

2
2

2
2

2
^

2
2

2
2

2
X

2
2

:
2

 
t

n
^

e
o

o
o

o
o

o
o

^
a

j
u

j
a

i
i

o
o

^
4

^
^

 
>

0
<

C
v

B
N

N
N

N
r-l

s--flv
fl-C

^
'

£
r~

'
v

r' * * * 
H

r
t

r
t

r
l

H
H

H
r

t
r

t
H

H
r

t
r

l
H

r
t

r
t

'' 
tO

tO
fO

rjlO
tO

to
rO

tO
tO

tO
tO

O
tO

-O
lO

tO
K

if) 

o
o

^
-

t
o

e
g

o
c

^
o

o
o

o
o

e
g

o
o

^
o

o
f

f
' 

"O s
o

o
o

-
o

u
i

o
o

'
O

o
o

'O
o

o
tO

o
^

e
g

 



©
O

N
 

O
r-I 

eg IO
 

J- in 
(0 s

 
©

O
N

 
o

 
in m

 
\fl vo 

no no 
\o ft 

\D vo 
vO sC 

h-

ON 
\0 

O
 

©
 

n0 
©

 
JO

 
K

) 
in

 
NO 

n0 
NO 

•
 

•
 

•
 

•
 

•
 

•
 

3
 

3
 

t
 

3
 

3
 

3
 

so
 

K
) 

to 
to 

to 
ro 

<o 
m

 
eg 

H
 

en 
ON 

»-
CO 

r-4 
eg 

o
 

rO 
•
 

•
 

•
 

•
 

•
 

•
 

eg 
eg 

to 
3
 

3
 

3
 

£M 
eg 

eg 
eg 

eg 
eg 

U
itA

ju
JU

iU
JU

JaJ o
io

J
 uJ U

i 
UJ 

uJ u
j U

l uJ IJ 
i*J UJ 

n
iM

r
v

o
c

c
r

o
s

h
-

 «-i in
 o

o
o

o
i

v
c

o
o

i
n

i
c

 
j

j
i

a
j

o
N

J
-

n
c

o
 o

H
in

s
a

)
H

(
\ij

N
!

S
(

M
N

(
 

•
 •

 •
•

•
 •

•
 •

 
m

m
in

sc
^

v
C

N
D

v
o

t^
^

f^
-f-r

^
to

a
jc

o
fflc

o
c

o
O

N
 

H
W

r
t

p
t

r
t

r
lH

r
lH

H
 H

r
t

r
t

r
t

H
r

iH
r

lr
ir

t
 

2
2

2
2

2
2

2
2

2
2

2
2

2
2

2
2

2
2

2
2

 
3

C
J

K
)

ir
i!

O
j

ir
.in

if
n

iin
in

in
in

io
(

N
i(

\io
 

\O
^

jjD
.0

v
X

)r
-r

~
r

-r
-f-r

-r
~

r
-r

-r
^

r
~

f^
r

^
r

~
r

-

K
)W

fo
m

io
to

io
K

)K
)«

>
io

r
o

!0
>

o
«

io
K

)n
m

io
 

eg 
O

 
CM

 
O

 O
 r-4 O

 O
 O

 O
 O

 O
 O

 O
 O

 O
 
3

 H
 O

 0* 
o
 ©

 so o
 o

 ro o
 o

 K
) o

 o
 cr o

o
r
o
o
o
r
o
o
m

 
H

a
i(\iio

j-d
-m

j)N
O

f^
®

c
o

(P
o

o
H

c
\i(M

io
n

 

S> ON 
O

 »-4 
3- J- 

m
m

 
CM 
in 

rO 
m

 
a- in 
m

 m
 

N0 h-
m

 m
 

r--
O

 
©

 
n0 

CO 
in

 
•
 

•
 

•
 

3
 

3
 

3
 

K> 
ro 

ro 

eg 
©

 
<T 

3
 

3
 

K) 
•
 

•
 

•
 

3
 

3
 

3
 

ro 
ro 

©
 

eg 
o
 

©
 

ON 
eg 

3
 

•
 

•
 

•
 

3
 

m
 

3
 

eg 
eg 

eg 

H
 

o
 

©
 

3
 

to 
•
 

•
 

•
 

eg 
eg 

eg 
eg 

eg 
eg 

J
o

J
U

lU
a

jlJ
u

J
U

iU
J

 U
JU

J J
 J

 U
 U

 U
 UJ UJ iJU

JU
J 

o ON o
 ©

 ,-g r- m
 o

n
-
o
-
n

r
o
s
 o

 a
 
3
 
0

 °
 ̂

 "v, ?
 

in
o
if. N

j.o
K

)in
iO

>
£

a
,H

(y
iifiJ

)®
®

H
H

^
J
 

•
 •

 •
 

•
 •

 •
 •

 « ,
«

•
•

•
•

•
•

•
•

•
•

•
 

0
C

0
,-g

i\I
C

O
!'O

-O
?

O
<

O
>

O
'O

3
3

3
3

3
3

in
iO

.n
.n

 
-r

^
r

^
r

>
-r

-r
-r

~
-r

^
r

^
f-r

^
r

-r
-r

~
r

~
r

-^
r

^
f2

^
-

|_
"

 

^
2

2
2

2
2

2
2

2
 2

2
2

2
2

2
2

2
2

2
2

2
 

3
0

N
c

o
m

3
-io

m
m

m
m

»
-«

o
o

to
r

^
^

r
~

-v
D

N
o

r
--a

 
<

vX
)sD

r^
'^

.^
rv.rw

r
,^

r^
r^

-r^
f

v~vD
vD

vi3vO
>

X
3^

v
C

 ^
 

•
 •

 •
•

 •
 •

 •
 •

 •
•

 •
•

•
 •

•
 •

 #
 *

 *
 

J
 . 

f)K
)K

)K
)«

O
fO

fO
!O

K
)K

)K
)tO

K
)!O

K
)K

)K
)K

)fn
i'^

i 

IfN
 O

O
O

O
O

O
O

N
O

O
C

M
O

O
O

J
O

-H
O

N
O

 
?

o
o

o
>

o
o

o
*

o
i

n
o

o
f

o
c

>
o

r
o

o
o

m
o

 
H

 t\i fu ro ^
 a- 

m
 .c

v
c
r
-
®

©
^

^
^

0
 

. 



i-l 

•
 

H
-

<
o 

CM
 

U
 

U
J 5

 
«

 O
N

 
O

 
CO 

CO o
 

2
 

•
 

•
 

» 
O

 
c<

 
tr> 

?y» 
-J 

r»
 r-

rl r
l 

H
 

2
 2

 2
 

»
-

K> 
i<> <0 

<
 

r~
 
r- f-

_J 
•
 
•
 
•
 

rtH
 rt 

IO
 (O

 fO
 

L
J 

G 3T r-< 
£

 
o
 o

 fO
 

»-* 
o

j <v («
 

vy V
) 

z> 

Oi r-
K

) 
r-

in
 

vD
 

a
-K
) 

•O
 

u
 

o
 

«a 
X

 
o
 

X
 

o
 

o
 

2
 

2
 

o
 

<X 

00 
C/3 

•—
 

<
 

<\J 
-1

 
»-l 
1
 

V
. 
\
 

X
 

u
 

X
 

5
: 

2
 

c
 

N
-

ro
 

cy
 

u
j u

i M
 

u
i 

ffl 
<1 ?

 
N

 
<\i to & tn 
•
 
•
 
•
 
•
 

ST* 
jv 

n
- f»

 
r<- 

r»
 

H
 t—4 

t-H »—1 

O
 O

 
—

t C\J 
^
 
N

 N
 
N

 

IO
 

IO
 K

J 
tO

 

O
 O

 -O
 
O

 
H

'O
 O

 



•J & 

IS 




