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CONFIDENTIAL
Sufficient data exists so that a high confidence level can be assigned

to the statistical validity of velocity profile information presented in

this report. We may also establish a. high confidence level in the sea

surface parameters since sufficient data is available. Lack of good data

limits our knowledge of scattering coefficients, and we must therefore

ascribe a lower confidence level to these values.

Core and other ocean bottom sediment information provided by the

Marine Geophysical Survey and other surveys furnished data for a

satisfactory description of acoustic properties of the sea floor in the

area.

Values appearing in the Statistical Quartile Summary Tables are not

always consistent with the layer depth (ZL) and gradient 
~~~0 

and y~~)

values presented in the Environmental Summary Table. This is expected

since the Statistical Quartile Summary Table values result from using

all station data sets available, while values appearing in the Environ-

mental Summary Table utilize only those station data sets which display

surface channel characteristics.

These environmental summaries will be updated at periodic intervals

as additional data or information becomes available.

Depending upon the application , the acoustician utilizing these

statistical profiles may desire to make a slight modification of the near

surface profile in order to exhibit the sound channel which he desires

to use in his analysis.
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CONFIDENTIAL
Users of this environmental summary must realize that all parameter

values appearing in this report represent a cross section of possible

values one might expect to occur based on a complete review of available

historical data and consideration of’ local area dynamics.
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E NVIRON M E NTAL SU MMARY DES CRI PTIO N
CC~FIDENTIAL -

LOCATION/AREA : NA—2 50°—55 °N x 30°—35 °W

I. GENERAL DESCRIPTION OF REGION: -

Area NA— 2 is located in the Northern Atlantic over the mid—Atlantic Ridge .
See Figure 1.1. Physiographic Provinces represented are the Rift Mountains-
and the High Fractured Plat eaus , both east and west of the Rift Mountains.
Bottom relief is highly variable and the ocean floor is generally rough . The
northern branch of the Nort h Atlantic current flows through this ocean expanse
and carries water which represents Gulf Stream water mixed with waters of the
Labrador Current .

Figure 1.2 outlines the specific analysis area. Figure 1.3 illustrates
the ocean bottom relief and roughness in the area. -

II. TECHNIQUE OF ANALYSIS AND DATA BASE: -

Sufficient dat a are available for winter and summer seasons , but during
spring. an d fall the amount of data is sparse. See Figures VII.l , VII . 2 , VI II .3,
and- VII .~4 . The statistically generated deep ocean velocity profiles appear to
exhibit the general shapes of actual- profiles. -

III. SUMMAR Y OCEANOGRAPHIC CHARACTERISTICS :

A. SOUND VELOCITY PROFILE CHARACTERISTICS : 
-

Sound velocity profiles reflect seasonal changes with well defined
deep surface channels occurring most of the time in winter . Much shallower
channels dominat e the summer season . See Section VI.

B. SEA SURFACE CHARACTERISTICS :

Sea sur face character isti cs adequately define t he four season s in
this area. Annual sea surface temperature range is l~~°F to 60°F.

C. SEA FLOOR CHARACTER I STICS :

Dominated by the mid—Atlantic Ridge system the bottom depth exhibits
considerable variability but is generally less than 10,000 ‘ft . See Figure 1.3
and Section V III .  -

1.2
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DATA ANAL YS I S A REA

LOCATION /AREA : NA—2 50 °—55 °N x 30° — 35 °W
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Figure 1.2 . Data analysis area . 
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Dotted area is representative of reasonab ly smooth region having
a high distribution of bottom scatterers.

Figure 1.3. General bottom relief and roughness.
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CO~F1DE~ 1AL~-
TABLE I I .  I E N V I R C ~ ME NTAL SUM MAR ’T’

LOCAT I ON /AREA : NA—2 5O°—55°N x 30°—35°W

SEASON: WINTER

SURFACE_SOLN I) -~E ANNEI  ‘2H A ~~~O~’E~- I N ~~~0S

ASSOCIATE D GRAD I ENT0~
~~YEP. DEPTH IN-LAYER BELOW-LAYEP .

( z L )  (l o ) Ni ) 
Iwo~~~~T OF(F~~) (FT/SEC/FT) (F’T/SE.:’FT) DATA USED

1ST QUARTILE STATION F 31 PF.o-BAEI::IY 
______

2514 .0150 — .0618 F— OF $URF?~~E
- - __________ 

_______ — BT 13 ~1 
~~~~~~~~~~~~~~~~ 

>9 0%

3714 .0159 -.J5~~.

3RD QUARTILE -

637 .0162 
— 

— .01438

ENVIR ON~~ NTA I CHARACTEF: I ST 1CS

SU~~ AC~ PARA~€TERS- 1ST QUARTILE S-~ DI~~ 3PJ Q~A~TI~ i~ —

SOUND VELOCITY (Cs)(FT/sEc ) 14852.7 14883.0 _____________

TE~~ ERATURE ( s S 1 ) ( ° F) 1414.8 148.9 52.0

WAVE HEIGHT (LWA)(ET) 1.0 
— 7.3 12.8 

-

WIND VrLOCITY ( V W I ) ( ~~~OT 0 )  13.8 ~ 22.0 29 . 14

SEA FLOO R FARA~~ TERS

BOTTOM DEPTH (oEt.~)(~-T) 8800 10,800 J~~~ _ 11 ,5 0 0

BOTTOM POROSI TY (r osE)  .71 .76 .80

SCATTERING STRENGTH PARA~-:~L~J-s
OCEAN BOTTOM ( M U B ) ( d F / S Q Y L )  —20 -17 [ -

~~~~

LAYER (MuvL)(dB/cu yr ) - - , , 
— 

— u ~1 _J~ -5 .~
VCLUME (~~Jv )(dB / cu  y l ; )  —75 — ‘TO ~, 

—65

*Associatcd gr~ di ~~~ are  ::‘~ ;~~ ar:~ fo r  tk.at 5O~ of the dat a cratered a~ :-s S. th-
s p e c i f i e d  layer dept i q u - t r t i l o  v a l u e s .
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DE EP OCEAN S T A T I ST I CAL QU ARTILES
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I AB L E I I . I I I
~TEuAIR~

I
~~RFACE S1’ AT I ST I CA L QUA RTILES

LOCATION/AREA : NA.-2 50°—55°N x 3Qo
~ 350W

SEASON : WINTER

SOUND V E I C C I T Y  — _______
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_ _  

~~~~
__ 1.6 _~~~~ ~~~~~~~~ ~~~J~~_ 

__ .____ iQQ_ 9_____ _____ _ k~i±~.~ _~~~~~~~~~~~~~~~~~~~~~~ _ To-1~ 2~~ 
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COt5IGENTIAi
TABLE II I  . I ENVIR ONMEN TAL SUMMARY

LOCATION/AREA : NA—2 50° — 55 °N x 30°-35 °W

SEASON : SPRING

SURFACE SOUND CJ{A1~NEL CHARACTERISTICS

ASSOCIATED GRADIENTS*
LAYER DEPTH IN-LAYER BELOW-LAYER

(zL) (
~~0 ) (11) AMOUNT OF(FT ) (?r/sEc/FT ) (FT/sEc/FT ) DATA USED

1ST QUARTILE STATION I - 11 PROBABILITY 
______

82 .0060 — .0365 I— OF SURFACE I
BT L 62 CHANNEL I 55~MEDIAN OCCURRENCE

97 .0073 — .0378

3RD QUARTILE

_,~~8 .0089 — .0151

~~VIRONMENTAL CHARACTERISTICS

SURFAC E PARA~~ I~ERS 1ST QUARTILE MEDIAN 3RD QUARTILE
SOUND VELOCITY (cs)(FT/5EC ) 14875.3 14888.0 14908.3

T~24PERATURE (ssT)(°F) 147.9 149.9 52.7

WAVE HEIGHT (LWA)(FT) 1.0 
. 14.9 8.0

WIND VELOCITY (vwi) OOqOTS) - 

8.5 15.0 22. 5

SEA FLOOR PARAMETERS

BOTTOM DEPTH (ZBM)(FT) 8,800 10,800 11,500

BOTTOM POROSITY (PoRE) .71 .76 .80

SCATTERING STRENGTH PARAMETERS

OCEAN BOTTOM (MUB)(d.~/sQ YD) —20 -17 -114

LAYER (MUVL)(dB/Cu YD) -75 -614 -52

VOLUME (Muv)(dB/cu YD) ...75 —70 
- — 65

5Associated gradients are medians for that 50% of the data centered about the
specified layer depth quartile values.
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DE~~”~~ EAN S TAT I ST I CAL QUARTIL E S

LOCATION/AREA : N A — 5 50°—55°N ~ ~o°— - - 5 G W

SEASON :

SOUII L VE L O C I T Y  — FPS 
_____

DEPTh — Fr 1ST QL~~~~~[.E - 
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TABL . E I I I  . I I I  -

NEAR SURFACE STAT I ST I CAL QUARTILES
- LOCATION/AREA : NA—2 50°— 55 °N x 30° — 3 5°W

SEAS0~-~:

SOU!-1D VE: OCI-T Y -

DEPTh-FT 
- 

1~ J&~~~ L~. 
___  

3~~ CL’~-

0 4875 .3 4888 .0 4908. 3
20 4875.4 14885.8 4908.7

_ _ _  
4 8

6o 4875~ 3 488~~ 5 190L6
80 4875.1 148814 .5 )~907 .1

100 
_____ 

4874.7 4884.5 4906.7

150 4870.3 L~883.5 
_ _ _ _  

4901.5

200 4868 .3 14882 .7 4899 .5
250 14867.3 4882.0 4898.7

300 4866.7 4880.3 14899.7

350 4865.5 4878.9 4900.3

- 
14 

_ _ _  
4863.14 48rf.9

1450 4862.4 
- 

4 876.5 - 
4900.1

500 4861.6 4874.8 4900.1

600 4859.1 
- - 

4869.6 4900.3

700 
- - 

4856.6 14505.7 4901.1

800 48514.3 48C~ .4 4902.7

900 4852.6 4 860.7  4904 .3

1000 4851.0 4858.0 14905.5
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CO~FIDENTIA 1
TABLE I V .  I E LV I RONMENTAL  SU MMARY

LOCATION/AREA : NA-2 50°-55°N x 30°-35°W

SEASON : SUMMER

SURFACE SOUN D CHANNEL CHA RACTERISTICS

ASSOCIATED GRADIENTS*
LAYER DEPTh IN-LAYER BELOW-LAYER

( zL )  (~~ ) 
AMO UN T OF

(FT) (FT/sEc/Fr) (FT/sEc/FT ) DATA USED
1ST QUARTILE STATION I 4i I PROBABILITY 

______

90 .0163 -.14757 H—--—--1 OF SUFFAOE
BT I 16 I CHANNEL 

______MEDIAN ‘- occu~~~~ o~
98 .0107 — .14530

3RD QUARTILE 
—________

122 .0107 — .214 93

ENVIRONMENTAL CHARACTERISTICS

SURFACE PARAMETERS 
~~T QUARTILE 

- 
MEDIAN 3FU QUAR TILE

SOUND VELOCITY (cs)(FT/sEc ) 14926.2 4932.3 4 9 144 .6

TEMEERATUR E (ssT)(°F) 56.0 57.2 59.0

WAVE HEIGHT (LWA)(FT) 2.7 5.1 8.0

WIND VELOCITY (vw I )( K N 0 Ts ) 9.0 15.0 22.5

SEA FLOOR PARAMETERS

BOTTOM DEPTH (zBM)(FT) 8,800 10,800 11,500

BOTTOM POROSITY ( P0RB) .71 ____-_ .

~~

6 .80

SCATTERING STR~ ’1GTH PARAMETERS

OCEAN BOTTOM (MuB)(dB/sQ YD) -20 —17 —10

LAYER (MU vL )( dB/ cu YD) 
_____ 

-75 —6 14 -52

VOLUME ( Mu v ) ( dB / cu YD) —75 -70 —65 
-

0Associated gradients are medians for that 50% of the data centfore-i a~-o~ t U c
specified layer depth quartile values .
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LOCATION /AREA : N k 2  50°—55°N x 4(~~—35 w
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bbhI I~JL.hi1 &i~i. I AB L E I V . I I
DEEP OCEAN S T A T I S T I CAL Q U A R T I L E S
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S~~-0o -: - :

SOUN D V C O i ~ Y — FPS -
— -~ 14~~~~~

- ~~~~~ 3RD ;u :::~ 

~
- - --~~~~-— - -  - - - 14 914 14 k

200 48s:: . ~ 40 98.3
4879.3 4 ’)OU . 7

14~~- 1 4 4  .0 4069.2 ~9U2 .0

800 40-50.0 4862.6 4893.9

1000 4849.0 4858.1 14885.2

1200 14848.2 4853.7

1400 48147.5 4852.1 4066.9

1600 14846.9 - 4851.7 4863.7

1800 14848.0 14851.6

2000 14849.5 4851.7 4857.9

_____ 
2200 14850.6 14852.2 4858.5
21400 4851.9 

r 
14853.2 - 4859.1

- 2600 4853.5 -— 14854.4 486o.o

2800 5555 .7 - 4856.5 4861.1

3000 
- - 

414 50.1 4 85 8.7 1406o .

31400 - 4bo2 .~ 4863.6

3800 414 0 0 . 5  1 4 1 4 6 9 . 1

14200 40(4 .5 - - 0~~~~~14 .9 14o714. 14

46oo 40 -00. 5 4880 .8 14oF -~ .~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~- c- 1~~~ 
- -~s

51400 L592~~9 -  
Lc 9i: . 6 

5800 ~~~~~~~~~~~~~~~~ 148~ 9~~_~~~ 4900. 1 - -

6~QQ~~~_~ ~~~~~~~~~~~~~~ ~~22(~ 5 ~~~~~
~~~I.8   9I~~.5

- -  49 19 .2 ~~/2-~ - --

~14OO  4 9 /3 .   5)25.4  :~~~~~~ _~~~~~~~ -

- ±9 3~~~~ 
~~Q~~__ _ ___ __ . 149~L~ _~ 14 -~--i8.7

-- 8600 _ 14942.14 - - -  ~~~~~~~~~~~~~~~~ - 1 4? 4 14 . b  -

900 - ~~~~~~~ 
4~ 5O.2 - 49~ 1 

1Q, OQQ~~~~~ _ _~4965~ 0 — -- 59t - 5 .7   ~~~~~
11S,QOO - 498~ .U 49~81.i -

~ ?~QQO - -  - - ~996 .~ 96$

- - -  

.~~ 

-- 

* * ~~~~~~ *d_ ~~~4 
~_~~~~~~~~ _

- - ~~~~~~~~~~~~~~~~~~~~~~~ -- *- --- ----- — 



F 
- - - - - - - -* ---- - - - -

‘~~ C’i T~ ~
- ‘ r -

~~~T H E

L A  N /~~ h0A ~.P.
..2 ‘

~~
°

~~ x

F -
S~ A30N : ~~~~~~~~~~

~~~~~~~~~~~~T . . : j~~~~~~~~~~~~~~ : r  :~~~~~~: : :~~~
- : — ‘

- : :r:I ~ : :: :j j: ~~. 
- ::~,~:: ; : : : : - : ~ : _~o : : : t _ ~ ::~ ::

~~~~~~~~~~~~~~~ i~~~~~4 0  :~ :~~~~~:-~~~~~ o : . : ;o : :~ .; _::Lo:00:
-

- - - I - - -

100 ~~~~~~~~~~~~~~ _ ~~~~
1T t- -

~~~ . - * 
-

~~~~~

/ t~~~~~~~!: - -
9

-

_ _  _ _  

/ t T
~~~~~t : - I -

~~~~~~~~~~

- -- -

.L _
~~ .-f~~  - - - -

200 H~~~~~
- - -  :- - - .- ~~ 

- 
-
.~~~~~~~~~~~ .

:--- - :: -

~~~~~~~~~~~~~~~~~~ 

- 

~~~ 
-

± ~ ~~ _ _ _  ~~~ 1 = _ _ _ _ _

I- ~t T ~~ th ~~~~~~- 

-

~~~~ ~~~~~~~~~~~~~~~~~~ 

- 
-

~ U - t :til :00s 4 L ::T -
~~ 

- - - - H :~ : - :~ T ::~~~: 
- - - - -

_  _  _ _ _  -

: 50
~~: 

~~~~  

-

~~:~~ti~: 00~~~t-T~ - - ~TTi : :t~ o :TIr 1~ ro::tr~ : -  - :
4—. . - _ 9 , - - - - 4-4--- , -_4- -4-- - , - . -  — I .  - -  I - -_ . . b  -

~~~- - - ~~~~- -  ~~~ —~~~~C~~~- t ~~~~- i , - - -  - - - 4  - -  - -

600 ~~~~~ : ,~~~~~~~~~
- - L ~~~

-- 
L~~~~~~~~~~~ 1::~~~L :~ - :  -~~ - -

I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 

-

~~ 
_ _  I  

-

~~~~~~~~~~~~~~~~~ 1TO~E : :  - 
- - 

- 
- 

- :: - - - :  : : :  : - - - 

-~~ : — -- -  ~ IL

~~tt~r00~ 00IT t : ~~~~~~~~~
-

. - :  
- -~ -

-~~  
- H : :“: ::~: 

-

~~~~~~~~~~~~~~~~~ ~~~~~~~~ 
-

~~ 
- - - - -

~ ~: .~~~~.1: l~ TO ~~~~~~ 
-:- — I I 

— -  - - -

_  -
-. 751) - 49 5 5 ( 4  -~ 0 5 1 5’- ‘ i ~~~2- - - -

F . 2 —n j - ~~~~~~~ 4~~- 1 r   - - 
2 ‘ f . ~~~~~~~~~~

~~~~ .~~ :i.

- --~~~~~~~~~~ ‘- ‘-~~~~ - ~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~ -~i- :07~~iC~ 
— - -- -



—~~~~- - - --- ~~~~-

COrFI~r::~l T AB L E I V .  I I I
~E~R~~URFACE STATI ST I CAL Q UART ILE S
LOCATION/AREA : NA—2 500 -~ ~°N x 3 1 4 - --

SEASON :

SOLND / OClOY — FPS
DEPTH — FT 1ST QU AR TILE st oic-; 3F0 0 i A R  -

—— 0 _
~~~L?~_~ _~~~2~2~$ - -  -— 

20 1~92)j~3~ 9 .

~~~~~~~~~~~~~ ~~~~~~~~ 59~~P~~(~~

____ 
60 - -  - -  ~: P ~~~~~~_~ ~~~4 94 5.7_____

80 4~ i6.i 4)I-J~ 3 _ _ _ _ _ _ _

100 )4922 .~~ 938.5 -

-- 
_~~~9l~j

Q _ 1&~a.3 - _ _~~~~~~~~~~~~~~~ _~~~~~~~~~~~~ _ 9 ~~~~~~~~~~
_ _2j Q_~~~~~~~~~ ~~~~±875.9 ~~ 914 .5 - _ _ _ _

— — -~~~~---------- 14~ 7i~ 8 _ ~~~~~~~~~~~ ~
~~~ 49~o8 

-

- - -

861.2 
- -~~ 0875 .8 4906. 8 -- 

4858.  81~~

~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~9 L ~~~
700 ~~~~~~~~~  ~-56~5 .8 - 

4850 0  5H~~~. 2 
- -

_ ___ _____ 9 QQ___  ~~~~~~~~~~~~~~~~~~~~~~~~~~ O R h o . 3   
- 

_ H 9 ~
~~ OD 484~~~O 08~ 8.i -

Iv . 6 
- 

~~~ ~~~~~~~~~~~~~~~~ _____



C L( ~~T ~~-

FALL S T A T I S T I C A L  S LMMAR ~ DA TA

-~~~~-~-~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~ — -_-~~~~~-~~~~~~~~~~ .. -- ---- -



r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - —---

~~~~ 

-- - — - - - - - --

co:~~ENr1A1
TABLE V .  I ELV I RO NME LTAL SL MMA R~

LOCATIO N /A R EA : NA—2 514°—55°N x 3O0— 3YV

SEASON : FALL

SUR FACE oj :~. c~-~;-j ::o:: :14A01 ’TEFID -IcS

A SSOCIA T~ i~ G~ A i- F:. ~~~
LAYER DEPT H IN-LAYE R BFLIV -LA I-

(zL ) (y e ) ( - ( 1 )  
~~~.~

- - - -‘  

(FT ) (FT/ SEc/FT ) ( F ’ : ’ / S E c / F i )

1ST QUARTILE STATION PP15A141 212: 
______

283 .0165 -.0911 H—-—
~-— - ;~~ ou~~:~ 1>90%

BT I cHAN:;::MEDIAN L -
~~~

342 .0179 — .0673
3RD QUARTILE

- .0179 -.0775

ENVIH CN ~ -O : :1AJ 2: . H- :~~~U F~~~I 3 T I-2 S

SURFACE PARAMETERS lET_ Q U A R T I i E  ~E1 1~~fl 322 2 0 1
SOUND VELOCITY ( C S ) ( F T / sE c ) 

— ____

TEMPERATURE ( s S T) ( ° F)  49 .5 J 50.3 
____

WAVE HEIGHT (LwA)(FT) 
____ 

14.0 
- 
8.0 I 11. 3

WIND VELOCITY ( W I ) ( ~~~oTs) 
____ ____

SEA FLOOR PARAMETERS

BOT1OM DEFIM ( z BM )( F T ) 8 Ooo 
- — 

[ ~~~~~
BOTTOM POROSITY (Pops) 

- 
-~~~~ . L -

SCATTERING STREN GTH PAi~~ ’U- 2~. 142

OCEAN BOTTOM ( M1JB ) ( d 1 4 /~~ YD) [I 
— 

-
~ -17 -114

LAYER (MUVI)(ds/cu Yi) —7-; —u O 
- 

— 5 1

VOLUME ( MUv )( dB / CU Y~~) — 7 5 — 70 — 6~

*Associated grad~ eri t s  are ~~~~~~~ f-~r t ha t  502 t - ~- dat i~~~~ ~~~t .~~ ’- - -r 1  a~ -spec if ied layer dep th  qu ar t l l r -  - i a iu € - s .

~~ ~:~-d IAt
- 

4 ~~~~-~~ .~~~~~~~~~ LT: -- - .  - ‘  - t  J

~ 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~~~~~ -



r V - - -  

~~~~~~~ -~~~~~~~~~—-----~~~~~~~~~ -~~~~~

DEEP OCEAN STAT I ST I CAL Q U A R T I L E  PLOT

LOCATION/AP~EA: N A 2  5U~~- -5 °0 X ; ( 1 r- —

SEASON : FA LL

~~~~~~~ ~ : :J~’} {T:” i~ç~I-t
2000 

~~~~~~~~~~~~~~~~~~~~
002 1 •

~

l

14000 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~
6ooo 

I-~~~j~~~ E 1
8000 ~~~ 

_ _ _  _ _ _ _  _ _

i0000

_ 

_

_ _  

- : — - - -
-~ ~~~~~~~~~~~~ - *- - - ___ -_ ___ 1___ _ _*__ _—~~ - -  _ _ _

~~ ~s.€: vv v - ,— ~~ ~~ ~~~~~~~~~~~~~~ ~-~- .~-~--i- - - - - -- - - - - - - -

~ - - -‘-i- - -

_ _  
-

~~~~~~~~~~~~~ ~~~~~~ :2:v o- . - :  - : t -:00 ~ 1 1  ~~~:J:::~: 
--  -

- : -
2:: :~~~~. ~: :  : : : ; ~~~: : : - - ~: : :

114000 00J~~T~ ~~ ITT00 - 00200000 - 121 - TT 00T~~T100i
~~— rf - 

~~~~r~~~ r r 1  j±~:_~: :~ 00~:H :o~ 1 ~~~~~ . : :: 2 1 2 1: :1 ::

i600o ~~~~~~~~~~~~~~~ ±~~:fl ~~~-4~’ =
_ _  

-: 
~‘~~~~~ --T~

P f t E 1~~~~~~~~~~~~ J ~~~T~ ~ . 
- -- 

-

~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~ ~~~~~~~~ : ; : .20000 — - - -- -- -- - --- - -— - -  

14750 14~O0 4850 -~02O —.)
~ 

-D 5D ~ C 5050 5100- 550 5200
VH S : 21 F2~~~~ FJ- S:-~ 0

Figure V.1. ileel- ei~r~ ~~u :i v-Jc. ~~~ ~ Ltical h-i~- I - ~~~unr - -~r-v , Ia~ 1.

- 2~~’~

~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4



CONFIDENTiAl1 I A B L E V.  I I
DEEP OCEAN S T A T I S T I CAL QU A R T I LE S
LOCATION/AREA : NA— 2 50°—55°N x 3O°—~~ °W

SEASON : FALL

~ Y H / / 0 ~~ - - --
DEPTH — 15T 2121~ 1 1i , ~ 

- -  - - - :-o- : 21-: : 3 R :  ~~ J. -~~- :::E  
—

0 4805.4 
- 

5589.3

-
~~~~~ 200 4888.5 5O-~i. 14

1400 4ss~’ .e - 
- 

40-85.3 5)I(.L~

6oo 4065.9 Sois .i 14smo.5 
- -

800 4853.5 4E~ 3.7 4580. ~
1000 4859.3 58(8.7 14075.1

1200 4857.8 5863.9

i5oo 5556.7 5661.i ).0-145 .5

1600 4846.6 5055.7

1800 4847.3 L31455.8 
- 

5~-r21 -

2000 14858.1 5853.1 ~
4
~
-:;J

2200 14614 9 3 ~o-~ 1 4 -- 5557 . -

2500 1485:. 0 i4 0 5 - .

2600 5052.7 5858.1

2800 5855.2 
- 

14 507 .6

- - - 1~5-9~~~~3

31400 
- - 

14o~-~~~ - - - -

3800 
- - - - 

:569.3 
-- 

- -

14200 
-

- - -~~~~~ . L 0 ( 4 .~~ -

5600 SObc- .7 456i.o 14001.9

5000 5886.3 14567.3 14-~~
-- . -

4 14 9: 5  -½: .~~~_ 
- - - -

- 
~~~~~~~~~~~~~ 1 4 98.u 

-  
-
- - Sc-

- -

- - -

- -  - 
14)) 1t4 . 14 p 9 . 5  

- - 
1 4 ) j .~~ - - -

- - 4)2~-1.5_ 
H -  

- -

~~~~~~~~~~~~~~ - - 2 8.6 - 
2 . ( 

~9-21- -21 

82oQ . - -  - ~~~93L 6 -~~i~~~~.i

- - ~ 9~~ L 7 - - - -  ~~~~~~ * ~~~5~ / _ -

~ QQQ .~ - 5948 . 7 
- - -- ~~~~~~~ ~ 

5 , ~~~ ._ i~

- I - *  ~ 9 ! 9 ~ ~i

.._ ._jJ
~

i5Q
~

Q _ _ _ _  4’)7~~ -, i~979~5 ——

~~~ QQQ - - - -~~ 14994~~ 14 994 . 1

- )l~-~~ -~~
.4 (PU (h..,~~.

‘ ~~~~~~~~~ :~~~ -&~~ - - 
--

~

_ - 
_ _

~t __ ~
_ -~ - - -

.
-~ .~~~~ —-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —______ - -



PU ;~~- —
~~~~~~~~~

,-- --- -~~~ - ---- --- - --*--- - - -  - -

~NEAR SURFACE ~OuL~
j V E L O C I T ~r PR CF 1 L E

LOCATION /AREA : NA— 2 50° — 5 5 r- N x 3(10 ~5

SEASON : FALL

e

~~~~
flt

~

T

~

:’ 100 
~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_ _ _  - :4~~:~21 o~~
- - - 

~~~~~~ ;::: ~~~ ~~~~ ~~~~~~~~ ~~~~~~~~~~~~1OO~~~~~t~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ f 00~~~~ I~~~~~ 00
1002 ±~~/~ TJ1 4:: 2 —0000 ~ 00± L 0 0 4~51I00 0000007 

____

20C~~~~~~-~~~~~—~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~ 
_

~~~~~~~~~~~~~~~~~~~~~~~~ _ 
_

~~~~~~~~~~~~~~~~~ 
_  

_ _  

_ _

1400 j TJtf~ 
_  _ _

~~~~~~~~~~~~ -
~~~~ ! :~~~ -~~~~~~~~~~~~ H

_______ 

~~~~~ ~~1f: f~~~ 1:~~~00~~2 21~~~~~~~::. ~~~~~ D2 I 1  -
- : 0 0 1  ~~~~1 2 2

—— ± ~~~~
- I -~~ -

-  
_______ _______ -z 500 — —

~~~ i1 r  ~TT  ~~~~~~~~~~ 
- 

2 
~~~~~~~~ H-i-

-. 

~ f— ’ +_tt~ ~ -t j - - - -~~-~~-~ 
t- —

-
~~~~~~ 00:~~ 4200 L001~~001L ~ -8~ -~41-=- - r~t- L00~1±~~: ~~~~~~~~~~

_ _ _  

00~ IT~~ : 1~~~~~~~~~~~~~~~~~~~~ :00~~~~~1~~D~~~~~~2 L

600 -r- -—”- — - - - - - -— - — - — - — - _ _ _ _ _  _ _ _ _

::: ~~~~~~~~~~~~~~~ 

~~~~~~~ *~~~~~~~~~~~~~~ 

~~~~~~~

~ !~ ~~k ~~~ _ 
_

_ _

900 
- - -  

~~~~~~~
- - 1~~ ~~~~~~ L 

~~~~~~~~~~~~

~~~~-Th-~- ~JT ~ t~~~- ~~~~~~~~ ~~~~~~~~~~~~~~~~
1000 

1 
~~: ~~t IL _ _-  _ _ _  _ _ _ _ _ _

14750 4 800 4850 14900 5000 5050 5100 5150 5200

VEI OC ITY - FT/SF -C
Figure 7.2. Near sur f~tce soun d v r - i o c i t y  s t~ t t i s t i~~a .l 8 1r-tr~1 00e p I t , fall.

v .5 I1L.~~

- - 
- - - - - ~~~~~~~ -a --f ~~~~ 5 t - ~~~~r~- : _ ~ - -~~~~~~~~~

- -~~~~~~~~2.2~ -~~~~~~ -- -



--

T A ~ I 7 I
I ~~~~~ L -— V • • I

NEAR SURFA CL S T A T  IS~ CA L Q UAR T ILLS
LOCATION/AREA: NA—2 5 (1O_~56 14 -~ - - —

SEASON : FALL
- Sf l t iNI4  V F L O C I T Y  — FIS -

DEPTh — FT 1ST QUA S I ( OR ~-2- L I A : :  3R D 14129

_ _ _

~~~~~~~~~~~~~~

__-

~~~~~ 

- --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 14889 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

__ ?P . 88~~~~~~~ -- 14aa~s~~~~_ .  49L~1.~
- - i B L ~~~~ ~~~~~8 . _ _  14902.1D~~~ -

60 4886.2 14890.14 14956.3

_ _

~

q _

~~ 

~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~J4~~~~~~ _
- 

100 14887. 2 ~891.2 L~~02~~ -

150 14888.0 14891.3 ‘21--’-.5

—— 200 14888.14 14891.8 59 83 .~
_~~~~~~ P - ~~~~~~~~~~~~~~~~~~~~~~ - Q ~~~

14888.6 _ k893.5 _ J 9 ~7~e~
350 14886.8 14892.3 14908.7

— 
1400 14882.8 14888.3 14907.14

_ _ ~J~P__~~ _~~Ji~ll~2 - -  ~~~~~~~~~~ ~~~~~~~~~~~
500 14873.0 14883.8 14906 .5
600 14865.9 14879.7 14900,5

-~~~~~ 700___~~~ . h85~.14 )~876~3 -

800 14853.14 14873.7 41 -6 9

900 J 14850.8 ~87l.2 Sr -00 .5  
- -

-- ~~~~~~~ J 
- - 5675 7 

- 

- - - -  - 

.6 
- C6~F1DL~ f~L

~ 

- - - - - - - —:-=
~=;.~~~ -

~~~~~~~~~~~~~~ -~~~~~~ ~~~~~~~~~~~~~~~



_ _ _ _ _ _ _

S E C T I C L  V I

MEASU RED D A T A

- ~~~~~~~~~~ _ _ _ _  -



----- --~~~~~~~~~~~~~~~ 

liUgd i~aLJ4 g ~ktL
MEA SU~ L~’ ‘.‘~~t (H ~~~~~~~~~~~ I L  ~~

LOCATION/AREA : NA— - - 1j ° 55< .
~ < ~~~0 - H

~~~~~

SEASON : WINT ER

0 
~~~~~ ~::~~~ ::ft ~~L: ~~~~~~~~~~~~~~~~~~~~~~~~~~ _ j ~~~tI5i~Tf

EEEE~~ ~~TT~ r~~~ - F  ~t~~: 
I

-

1000 

Ii~~~~~
a1i 

= 
_ _  _  _  _2000 

~~~~~ t;4~~: fi:~:
~ O :~~~(~~~~2: t::~~~ 200 ~~~~~~00 :2 1  :~: - r.::: ~~: I~~~::~~~f :00 -: :-:

~~~~~~~: 0000~~ 2~~~~~~ 
- H

3000 r _
Ti ~i’ 

~~~~~~~~
-‘

~~~~~~~~~~~~ 

~~~4~-TE I--
:~~ t 1: 100::.;0000

400 t_ L L. 00~~~~.4 .T 0 0  -rT--~~~~~5000 *0000~ E— 00f-- - ~~ —~----1 - --r - --- -~~ - - -
4

~~~~~~ ~~ r4~~~ 00 L*~: ~ _ r~~~ j  -

~~~~~Eft ~±~~ ::: t T~~~ 0000 0011U~~
- T O 0 0

~
r :21L:21t: ~121 : : . 

-

~~~~ -rf4 - -
~~~~ 

- - —~ 
-

~~ 
- -  —

~~~
- ~~~~~~~~~ 4-  f— - -  - — - 1~~~ 

- 
6ooo 

~~~~~~~~ ~=~=f=I ~~~~~~~~~~~_ 
_ _  

U~~ I
7000 

~~~~~~~~~~~~~~~~~~ 000000 ;: :2:~~~~ 7121 0011I10000000000 .TT~~ 0000 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 1~~~I: 00_ 0::;:  :;:~~~ . 
-
~ 

- , -
~~. :::i:200E . - -  

00

~~Tt7O0000 2 T i~~ 1L~L2i00: 0 0 :  1000012100:71 100 : 10000 00400001 :. _ 121: 00 : - :  : -  -

~~~~~~~~~~~

— -  

~~
---—

~~~ 
—~ - -

~~~t - - -
~~~

-
~~ 

- -t   1 -
~~~~~~~~~  

-r  - -  - - - - - -
-H- -H- - - — -  - - - -- -  - - - - - - - -

- 
1 

-  - -

8ooo ~±7 :: ~~~~~~~ 100001 00 0 0 2 1  ~ :: L~~ . -- 

- _ . - 
-

IN~~ _

14750 4800 14850 14900 14950 5000 5050 5100 5150
VE [ 00~k i l l  - FT ‘SEC

Fi gure VI.1. Measured sound ve~ oc~~~y r r o f i~~-r from stat21n data , w i n t e r .

21 .2 -

liLlid iL~~~~~~~ 4 iL

~_~~t __ - - -~~~ -—~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘
~----- -~~~~ -

-
_ - _ _ _



r- ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 
—

~ 

--- - - -
~~~~~

-- --- —- - -
~~~~~~

-— - - -  — - ------ -_-------- --- - -
~~~~~~~~~~~~

~q- 
~
-t—

~-.—~~~COhl
~~~ .A~~. R [ f l  E ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~

‘ L C
~~~~~ S

LOCATIONJA2-EA: NA .. : s r - c 4 5 ()
r~ ~ ~ ~~~~ - 5  -

~~~

SEASON :

- 

~ f F~ 
_ _~~~I±± ii 

1 00000000 100 
_ _ _

~~~~~~~~~~~~~ 
__

r 
_ _  

_ _

~ _ _  

~~~~~~~~~~ ~~~~ 
~~~~ _ 

_

0000 

- 

~
— - - ------,---- - f - -- - -- —-

~~~~

— - - - - - - — - - - - - -  -

~~ 
_ _ _ _ _  -- ~

_
~_~

j  1E 
- 

-

200 ~ r~~:-~~-- 1 T 0 0   

H 
I_ _  

- 

- 

- 

~2~ r - - -

2 1 0 0  00 - 00~~ 

~~~~ I
0000100 212 ~: : :~ 00i1~ ::001~~TJ00 0000:: 2 :::~ :~ L -

- 
-

:::;:: :-
~~-:: ~~ 5i - - :

~~:~~: 21. : . :  -

00001510021:2::; :: ~~~0021: - - :: 00

~
H2 : -

: -: I-~I- -T 00 — 

-
00 —- :r0000 r _IL0021t2i00  — -  - - 

.~~~~---- F r  I - -

E~~~~~L~~
00

~L00 (  :: 
- 

300 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ 

IT00~ 
1~~~~~~~~~ - 

-

-

I - 
1I00

~ ~~~~~~ -

~:±i -T~IE~ ~1~L’E1’L-T - -

-

~~~~~~~ ~~~~~~~F :  21t t I~~~J - 
- 

- 

- 
-

- --

~~~~~~ ‘00 ~:i1~~ - 

- 
- - -

-
- 

- --  
- 

-

500 :00::t L 0 0 0 0 L 1 2~~ :: :::: ::~~
- , L~T I1~~~ L 00~ -

141 42 00 :.~~

:-
~~

- - E ’ ’  r .  —

Figure ‘11.0. Measur--d RT ~~und r~ , I.-
VI . i  ~~f~~~

_

L~u~s hji~ .. •

4~~~~~~~~4 .  ~~~~~~ * 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -~~~~~~~



r- “ - — —- -- --- - - —----- - - ---,---—-—-- 

~uI~ri~~ ~~~ L’ ~ ~ ~ V H L C ‘
~~ ~ I Y P R 0 F I L E S

LOCATION/AREA : 142— S(J c _ 5 5 c r, x ~ 0 0 —  ~

SEASON : 21 1 1 (4 -

0 

~~~~~~~~~~~~~~~~ 
1 I T~~~~~~~~~~~~~~~ TT~~ ITT : ?IJT[T :TT~: 

~~~~~~ 
-

~~~~~~~~~~ 

-

- 

~~~T f l 4~~ 2 1f~~~~~~~~~~~

1000 ~ ~ ~ ~ 
~~~~~~~~~~ 

::J00 ~ 001- 
- - -  

~ 
, - 

— :.-:~:~: 00 100000000 00021 : -
~~ _~~ 

-
~~~~~

-
~~ ~~

- 
- 

-

2000 
~~~~~~~~~~~~~~~ 

/ 
& ‘I ~~~~~ ~~~~~~1TH~±

3000 
_ _  

_ _ _  

~~~~ I~~± I4~~~~~~ H 
_ _ _

- 
r - - - - - -  -

00 :00002: ~ J 0 0 T  0000211000000 002100~ I 0 0 0 0 2:100 1:100-210000: 11
: 0 0 0 0: : :.- .:::: :::.: 210000121 :00 00 :00211

4ooo .I00~
_ _  2111001 0000-:

11:100::: - 
:l 0 0 0 0~00:: 1: : :: ; : :  :::~~: : : :  :00 2: 0000 : 

_________ _______ - - 
~~~~~ t — --- — - -t 

8- - - ~~--~~-----r i---— - - 
_I   — —

~ 5000 

~~~~~~~~~~~~~ 
~~~~~~~~~~~~

— 1 ___ -

6ooo

_  
_  _  

~~~~~~~~~~~~~~~~~~~~~~~ H
7000 - — ________ —-— ________ ________ - *—~~~~~~~ -- - -- - 

— - - 1 - - - ~~ 
- -- - -~~ 

~_:
-- -_ - - - - -  -

00100 4 1  1 -
~~~~~~~~~~~

7 :4 : 0 0L21::t:00 :::00::: 0021 :00 15 0000~0 0 : 0 0 : 0 0 : 00J000000~~~~H o:: -

L 1 : T  :115 00_ ::F::: : : : : ; : : : ::: :1:1:

8ooo _ _ L_ _ 1__ __ _00 11 - -  _ _ _ _  - _ 2 1  

~~004: :: :00T~~00:I ::-
:: I20000::~~: :o :00: f : : : :  

~~~4500:: :-ltl-00 :::~~s00:: -I_:2 00; 00 1121:::. :::: ; ::::~ lIfl: : : : :: 001:  - : - - 

~~~~~~
—- -—

~~~~~~ 
I - -  ——

~~ —- — - -- -— 1 - - - - -- —— — - - -  
- -S .-  -~~ *~~~~~~~ 4 - - - --  4 

_ _ _

_ _ _  _ _ _  ____ ___- __ _ _9000 
~~~~~~- + *-~~

_ _ _  

I Ht 00 t - 

1-
-

~~~~~~~~~~~~~ 

-

10000 ~~~~~~~~ fl~~._ 121110000001 
-
- 12100

14750 SOlo 1485 0 149:0 5000 5022 5100 1422
VRL-S C I TY — FT/ SEC

- ‘IT . .3. M- - 
- 

- - -1 ;l ur, v- 1 - ty :- - f  i i e -  21-- rn st. - I t  1 ~: 
- - i ~~ -

-— . -

‘a I~.

E~ ~~~~~~~~~~~~~~~~~~~~~ L- 1 ~~~~~~~ ‘~
- — - -2100L~~ 

- 
~~~~~ - ‘ -

~~~~~ ~~~~~~~~~~~~~~ - ~~~~- -
~~~~~~~

- --



r— - -- -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —  -~~ 

— --— -- _ _

C ~~~~~~

V ~~

- ~A 
~7 I - 00 ~~ 

r ; ~‘ j 
~~ 

T — t
- 

~ 
/— r ~: ‘ 0) ,-_- Ii I ~ 

(
I ~_ ~~~ ~~~ - \ ~~ j  

~ ~ I ‘ I I\ ’  ~ U I ~ ~~I p ~ ~~ L ~ 
_

l O C A l  1 )~~ / A P ~ a\ : 
~~~~

. ~ C~~ s - ~ x o - -- -- ~~~~~

SEASON : -l i- - i o u

o _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _  _ _ _

~~~~r ~~T ’  — : 1 0 - 
— -

_ _  00 - 

-

_ _  
_ 

H 

_ _

~~~~~~~~~~~~~~ ~~ 00~~~1::00f ~~ ~ 211::::F::2: 7- :  :: -
-

2OO -
~~~~~~I~~~~~~~

~~~ 

_  _

: : 0 0 0 0 r L~I~~~ 00 2 1 L 0 0 H 2 1 . l :/ t00 1~~iI i- -
~~~~ - - L

300~~~~~~~~~ :~~~~~~ 
:~~~~~~1 ~~~ 1~~ 

~~~~~~~~ -L
_ 

-

,

14

f7 -~~

~i~~I 
—i~~± ~ L - - 

- 

- -

:1o~~ r~ :::J ~;. - 1  11 : 2: 1\: I :00:-I— :::: 00:  ~~~2 1 :~~~
: - : -  — : -

~~~~: — - -  :
±—-—. -  4-_ $ t -~~ 

— - + — ---— t -  ~~~~ 
_ _ _ _ _ i _ * _ _  - -

~~~~~~~~~~~~~~~~~~~~~~
~ 1~~~J 10000~~ : 2 : :  0 0 : :  - 21 : :~ : - 

: : - :j 0 0 2  : : :  - : : :  -

500 -_------- -——-- - _  ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

:43 - ‘ ~ 145 ~~~~ —00

21 - .  
- A T 091 — °F .. . ::~F i~~u r — ~ — 1 . 4 . ‘~ie I-I - r : i r ~~-~~ , s (rin~~.

IT . 5 

- 
-



- - 
- -~~~---- - __

~~~~ I L E S

LOCATION/AREA : N A - : -  - -21 5°N X -~

SEASON : 00TMMF:6

_ _ _  _ _ _  

~~~0000:00  :~~~ f~~~~I 
-

~~~ 
_ _  

+
1000 

~~~r 

~~ ~~~~~~~~~~~~~~~~ 1
2000 

H~~1 f-F P~ ~ ~~~~~~~~~~ T~ -t~T -
~~~~~~~~~~~~~

- 

~/ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~ 

-

000 I~J00III~ 2~H 0 0 I  I ~ 140021 
10 010 0

ç1_ 1411 I

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~11
~~~~~~~~~~~~ ~j~L {±~41 - 

_ _ _  

-H-
5000 ~~~~~~~~~~~~~~~~~- —~~~~~~~~~~_t-~~~~~~~-—

00  -- - — — -  -~~~~~~~~~~~ — - -  _~~_ 0 , — _ — _ _ ~~
_

~~
_ - - - I  1 _ _  - -6000 —~~~~~~ — — 

~~~~~~~~~ ~~~~~~~~ - - — — — -—— —— - - -— - — —
~~~~~~ 

--— - - - - —  
1 — —  

~~~~~~~~~ 
- - - H——— -  - -

~~~~~~~ 
-r -

~~~ - — ----- - — -
~~~~

-- --,--- -
~~~

- - -  — _
~~~~~~~~

7000 Ii ~~~ ~ ~9 
00

- - -

~ 

- -F ~~~~- - - -  -6- - - - -  -

- -  *~~~~~~~~~~~~ -~~~~~~ —~~~~~ _ —  ——~~~~~— —~~~~~~~~ — — - -~~~~~~~~~~~~~~— - —~~ - 
4— --.--.- _ - —  ~~

_ _ _ - . _  - - -- -
t r — -r~

- -  t ’ ~~~~~~~ f * ~~~~~ -~~~~~ - - -

8000 _~~t00~~~~~ 21L 

t~~
2 :~~-~~ ± 

~~~~~~- - i L  
- 

-

-

9000 f~~~:I00 L12iE :00: 00 1007 1:11 1:001 . :*  . L 1 : :~~~~~~•~~~~~~j ““ •~~~ - - ‘  I
+~~ --H-  ~~- - - ~~ -~~~~~ j 

~~~
. 

~~~~~~ 
- - -

I 
-~~~~ I — -4__ -- I 0 0_ .  ~

10000 t00— 1001L L H L_L H0000~ ~~~
- ILl

475 0 S8ca 4850 r - 5QrT n 5050 ~ i0O ~00 521u
‘- - ~0C001 Y —

Figu r - ‘.00 .5. Mpal-uryj snun~ - -eL~~ity ~rofi1es Or rn ~tat11~ i-+ ~, ~-~~~ - - r .

F 
VI . E 

~~~~~~~

_ _ _  - - - - - ----- —-5- -- - -



- 
-

- ,

bUhI Li i.. i i . .
(7 1  - fl r - - T - - - - - r 

~ 
- I 

~~
- -

~~ ~~

~ L h~~_ h~8 j  :: ~~
- 

- o ~~
r - 

~ ~L 
, ( T — ,~ 00 1 L L  I

- / A r 1~ 4 : r- ;4 — - 
~ 

O~~~ ~~O -~ —

O 

~~

100 

~~~~~~~~ h/L :fl

~~~~

200 ~~~~~~~~~~~ 
- - 

- 
-

4 
- - -

i 

3 

_ _  

_

0014:I:1f,: ~ : :1Ifl :j ~001E - -  f 0 0~~00IlI: p:l~~00:00J~~~~~0021 1 0 0~~~ - 

~00T: 0 0 : 0 0 1 r : - ] .  ~7 1 J .rz1i00I21 :f00I00I:~~2 1 : t :00:000000r0000t007: 000021 —

0000iJ00~~ / 00/ F~It~1I / I I~ETI1I~IHZI: i--~TT -

1:1 ~00:4:1Jt21:~~ r00: :00:T~11: 
- 

-

00_._ L _ 4 T 7  7~~W21t2121r21,t - I-  11T700 21t~~~. ~~~~~~ 0000: 0 0 r~~~~~~~~TT T:21

00
11 21 l00çJIZ:;00:21 ~TT~~~~~~~21 :2002:000000 1I - 

- —t~i~~ r —  -

1400 00 
1~~~~~~~~~ ~~~~~~~~~• 

- -
- 

- 1L21::21. :2 - 
. . :  : : ; 2 1 : . 2 1 t~~ ; 1 

- 
-___- 

-~~~~~~~~~~~~~~~~ “ 1~~~~~
— — — -—

~~
— -

~
-— 

F ~~~~~~~~ 
‘~~~ 

00 _

500 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
4~~~ fr~~T~ ~i1~~~~1

Fi~ -r - VT Mea. - - :  ~~~ 4
’ ~~~~~~ C iUL~~~. -- 

~~~ _ _ _ _  - -f---- - - A



r ~~~~~
— - - - -- -- -- - - -

~~~~~~~~
=- - --_ ---- ----_ ---—--- --- - -— — - - - - . -  ~~ —~~~~ -.-- -~~~~~~ - - - - - --- --~~~~~~~~~~

,r’ -

~~~~~~~~~~~~~~~~ ‘- / EL C C I I ~ P~ C-F ILE~
LOCA TI0N/A?~1A: N A — ?  50° — 5 0 - 14 ~ ~I~~~ — - ‘ -

SEASON : FAL L

0 _ _ _ _ _ _ _ _ _  _ _ _ _  _ _

1000 

4~ T~~~~~~~~~~
:-’

~
1 -LH:

~~
-

1

2000 _ 00

3000 ~~~~~~~~~~~~~~~~~~~~ ~ _ _  H
- 

: : .

14000 ~~~~~~~ 
_
~~L%~ L 00 

= 
-

: H 1 1  ILLIi L~i II~I. I ~
ii00 LiI I

t21:: 00100110000 _ I:: :::::
~~~

:
~ j~

::I 1 00 1:1 - 00 : 0 0 .  rITI
00 

~ 5000 -—- - h— -
~~~~~~~~

--— ——~~ --r—--- —- -- - - ---—---- - ---~~~—-- - - - — - - - - -

~~~~ I -H: -

_ _ _6000 
0021 

-- - ——
6- r r - -~

- - — r - - - — - - - r -—--  — - H  - - r - - -- 
- —  

- - — — - i - - -—
~~~ r~:I00~ : : : : :p : : : 2 1 :21- - : o ~ ::004::- 00 :0000:: ::::: :~~210 0 : 2 1  - —  1 - ;“ :.2 1

4 I 

21 

-

9000 

~~~~~~ 
i_ _ i  :~ 1 = 7 — - - - , 

-

~~~~~~

~QOOO ~~~~~~~~~~~~~ 
21 1 10 0 J :0 0 00 2 1 L 2 1 0 0 0 0 0 0: . 1 1:00: . 

-

14750 148-so 48~o -:92-0 14~
- - - 50 :0 5050 5000 5 50 5100

V r [ - 0 0~~~~~~~~ —

Figure ‘11.71 1-1car r’-~ s- -ur: .i V - .t ;, - i~~~ fr- -rn ~~~O 00 -u 00~ ~, 004 11.

CONFL~~
. - .

~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -- -5- - - -



—~ - — - -  - — - - - -~~~~~~~~~
- - —

M EASURE D ~~~
A TH ’

~ T r E  ~~~~~~~~~~~~~~~~~ P L O T S

L- — 0 0  iO/AREA : NA— ? 50°— :~°N ~ 30°—35°w

E A 0 0 - l~’ : FALL

C 
~~~~~~~~~~~~~~~~~~~~~~~~ :~IjT 0 0 0 0 i~ :’:~~~~. : 0 0  : I : : : ~ : . : : , ;1004
10000400001 21:111200 421~ 00 I ::: ~~~~~~~ ~

_00: ~ :00.~~ 00 :  : - 1 2 . 100001 00001

—~~~ -‘ r i ~~~~- 
~~~~~ r - ~-~00-- + -~~~~~- t  L 

‘ ‘  ~ 
—-  - -  

~~~~
+ 4 -.---- 

_ 
~

~~~~ 
7 4 ~ ~i 4 - 

i00~ 4~~~~~ 1 
~100 11 0 0i_ 0 0

~~~~~~~ 
-~ 4~~ 

_ 4 - - ——- 1
-

0011100 00 2110010021~00 004 11 1100100 - 10000 I00L~110000_2140000 21
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ ~~~~~~~~~ -

~~~ t r~~
-
~~~~~~~~

— -  - - — - — -  - 
~~

. - —
~~~~~~

- -

00:1 5 0011 00:t 14001001140011 11: 0000 000000: - - - : 1:2 0 : :..
100 _1L00_

1 11 t1~00211. 
- 221~ __*00 _ _ _ _  - 

- - -__00—_.- 001 001
- 0 0 :  : 0 0 0 0. .  0000±0000~ :100 ;1:: ::~~~4 00

-— — t — - — 4 - ~~ —— ~~~~~~~~- - - — ~~~~  - -  - ,  
- ___

- -~~~ 4 0 0 0 0~ 00
00~~~~~00~~~~~00~~~~~~ 00 ~~~~~~~~ 001 

~~~~~.~~~~~~~~~ 0 0 _ 0 0 -4~~~~~~~~~~~~ ~~~~~~~~~~ 
_ _ _ _ _ _ _ _ _ _ _ _2O0

~~~~~~~~~~~~ L~~~~~~~~
00

_ _  _ _  

-
-

300 

_ _ _ _  ~4r!~9--—*~H :-:~
boo 

__  

_

•~~ --4 4~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4:- - - 

I

500

TEJv~ F9tJUPE — C- .
a 

- - %I~ ,a i_, .~.,FI gure I I . 8 . Measureo BT ~‘ i ~n u v ~gs , fL I . .

‘11.9

-

~ 

— - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r 
v - - --- ----

~~~~~
- - -

- SECT I ON V I I

DATA D I S T R I B U T I O N

VT II.  1 

-

~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



---- ~~~---- - - ---~~~~----- --- - - - - - - - -‘ ~- - - — --—-.---- —--- -- ---- -------- -—------ --..—- -—-—- ---- ---—-

~~ ~~. I A B L E V I I . I
O C E A N O G R A P H I C  STAT i cr-~ AND BI DATA D I S T R I B U T I C N

BY MO NT H AND ‘T E A R
Month Year No . of Stations

NC BT
- 

- WINTER
1 62 1
2 58 1
2 62
3 57 5
3 58 26 1-

3 60 1
3 614 14

TOTAL 31 13

SPRING
4 56 23
4 58 1
14 64 1
5 56 12
5 57 3
5 00) 3 19
5 6o 1
6 47 3
6 58 1

6 6o 2

TOTAL 7 62

SU1~IJ~~R
7 31 1
7 51
7 55 1
7 60 1.

7 61
7 66 -

~

8 514 3
8 55 3
8 57 -.
8 58
8 59
8 1: 2
9 50

FALL
10 7 6 -

30 58
10 59 1
10 6: 1
11 s-b -

21- 56- 2

1: c_ - -~

4 —

VU.:

Cohi

Ti- 1~~ -~~~~~~ 00 ~~~~~ ~
—--

: 
. -

-~~--~~ 
-
~~~~~~~~~~~~~~ -~--.-~~ :-;~~~~?i-:-5~~~~~ _~



_ _  - —----—~~~~~~~~~~ ----- -—-- - - ----- ------------ ------

cONF 1DEt~TIAL
DATA D I S T R I B L T ! O N

LOCATION /AREA : NA—2 50 °— 55 °N x 30°—35°W
SEASON : WINTER

WEST LONGITUDE

37 ° 36° 35° 314° 33° 32° 31° 30° 29° 28° 27° 26°25°
- 

- I -

56° - ~~~ - 2 -  - - I - - H

~ 1 ~-~~~ - (
I ~ 

- 

-

- 

- 

5b°~~~~~~~~~ 
~~~~~~~~~~~~~~~ 

Cor i
<oç 

~ 3
53 ~~~~~~~~~~~~~~~~~ 

‘
•
: - 

- . - : — 
-

~ O0 
- : ~ ~~ p-” ’_- ’ 

~~r—J °

149
2I9 Q0

S
~~~~~~~~~~~~~~~~~~~~~~~

T

Figure VI I . 1 .  Station data distribution , winter .
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Figure V I I I . l .  Ocean bot tom and sediment character is t ics .
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