
A0 A071 229 NAVAL OCEANOGR APHI C OFFICE NSTL STATION MS F/G 20/1
OCEANOGRAPHY FOR LONG RANGE SONAR IN ATLANTIC AREA B FOR NAY. (U)
APR 63

UNC LASSIFIED NO O—IM— O —1OS—6 3

II



O ~ IIlIl2~ ~I. ~~~~~~~~~~
_______ 

II 2.2
_____ L 

~~3 6 ‘~~~

t. i W

~ufl I ~2 5 llIU~ ~
M!CROCOPY RESOLIJUON TEST CHART



r~~ ~~~

.

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

UNCIASSIFLEQ 
-

.

OONflDCIITIAL 
~~~ USC~~~ ~(1EVEL~’ Ø

NO.

ITLE MOSI P~OJSCt -‘2_

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

AUTHOR
OCEANOGRAPHIC DEVELOPMENT OIV~~ON

“—
.

~~~

.‘—-————- - - —-——--——-.—.-- _I~ — t -2

D D C

~~~~

Reproduction ot t’ s ~~cu~’ent n a ’ , I “ ‘ ‘~ 
. . -  •~~t~~~~ 5 ~‘o~ . t’orized

0.... except t y  s~tr a, a~~r~~nl uf t~’u  - -. .. ‘v ,i~ 3,urations ax
ap~ro r ra e.
This d~~~-~

- - i ”  r . n -. ’- s r ’ ~~ . r “ t e n e t  States within
the ni~ 

- 1, ~.l “ t - - ~~~a •~~€ transmission
or re~eta t cn ct it s uur...; .s in ~~~~~~~~~~ - J ..,1 c ’ isC~n i s l r ~~i !eJ by law.

Thi manuscii a limit rlbutio re
c~3 In ng it in bli , he fe $ be

foil we the p e UNP SHED MANU.
SC 

..— ‘ , i ~~~~~~ I DOWNGRADED AT 3-YEAR INTERVALS]
‘-I ~J I DECLASSIFIED AFTER 12 YEARS

L DOD DIR 5200.10

MARINE SCI ENCES DEPARTMENT
U. S. NAVAL OCEANOGRAPHIC OFFICE ,IJNCLA5,3IFIEDWASHINGTON 25, D.C. -

1 ~~~~~~~~~~~~~~~~~~~~~ IBE FITI ~~( Appzov.d for pu~~~ rcIe~..;1 Db~1b~~o~ U~MnsLt~d L.

L - 
~~~~~~~ 

. . .  ~~~~~~~~~~~~~~~~~~~~~~



r~~~~~II !~~ W~SS1FIED

I AREA: One—degree quadrangle 25°—26°N 72°—73°W -

PREDICTED VALUES FOR QUADRANGLE FOR MAY

Sound Speed at Son9r - 5035 ft/sec
• Layer Depth 15 ft

Layer Depth Sound Speed . 50~5 ft/sec

Convergence Zone (For a depth of approximately 3000 fathoms)

Speed at Bottom (Fig 4) 5090 ft/sec
Mlnlmum Refracted Angle (FIg 6) 0°
Maximum R~efracted Angle (Fig 6) 8.4°
Average Angle 4.2°~Best Equipment Ti lt (D,’t) Angle 5.00
Mean Horizonta l Speed for Best Tilt (D/t) Angie (Fig 8) 4910 ft/sec
initial Range (Fig 7) 70.8 kyds
Reswept Surface Zone width (FIg 2) 1 .4 kyds
Slant Path Velocity 4982 ft/sec

Bottom Bounce (For a. depth of approximately 3000 fathoms)

Minimum useful Inclination Angle = Maximum
‘ 

Refracted Angle of Convergence + 30 
• 

11 40

Predicted Detection Range (FIg 7) 53.2 kyds
Mean Horizontal Speed (Fig 8) 4870 ft/sec

Near Surface Path Detection

Range (Table I) (12—Knot Figure of Merit + Target
Strength = 215 db 

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

11 .6 kyds
NTIS Gpj

~1
wC TAB
~b~~nOUflce d
J t in t

By_~~
Di~trjbut on

Cod S
Ava ij Slid/okblat. ‘~ec1a1

IT~~Th~UnON STAth~~~ ~~~~ 

. -

~~~~~~~
.

L 

4F0~1d IQI. pithII C releaGe ; ~~~~~~~,~tflr
r k I Yt

~
A
,t

— -

~ 

— --“ -



- •

UNCLASSIFIED
[~~~~~ ‘Tl L

Ill USE OF GRAPH S FOR PARTIC(J LAR CONDITIONS

1. From BT temperature trace, d~tt(nIi~e and t~buIgte sound speed at sonar depth
(V 1) and at Ioyer depth (V 2) from Pigure 5. Tabulate bottom (V3) from Figure 4.

• 2. Convergence zone

a. Determine if convergence zone is possible. The differeflàe between the
bottom speed (‘sf 3) and speed at sonar depth (V 1) wil l gi~~ a qualitative
indication of convergence zone existence according to t~ e table below.

V3 - V 1 (ft/ sec) Convergence Zone Exis tence

Negative Non.
0-30 Borderline
)30 Strong

b. To determine angular width and midpoint of totally refracted rays usable
in convirgbiice zone:

(1) D.termine minimum angle for totally refracted ray from FIgure 6
using sound speed at sonar depth (V 1) and sound speed at layer depth
(‘
~2~ 

(first vertexing speed). With no layer, the minimum angle is 00 .
(2) DetermIne maximum angle for totally refracted ray from Figure 6 usIng

sound speed at sonar depth and bottom sound speed (‘/3) (second ver—
texing speed) from Figure 4. (Bottom sound speed may also be obtained
from sound speed prof il. in Figure 1).

(3) Best tilt (D,t) angl. for convergence zone will be that equipment tilt
nearest the average of the minimum and maximum angles.

3. Bott om Bounce -

a. Refract ed ray angle (to the nearest degree) tang.nt to Ph. bottom [it.an
2 ~ (2), above l plus 30 determines the minimum usefu l bottom bounce Ray
angle.

b. Use th. equipment tilt (D,’t) ang le neor.sttlo the minimum useful bottom
bounce Roy angle as computed in item Ill 3 a.

4. Nsa, surfac, path detection range

a. Use Table 1.

TABLE 1 MEAN SURFAC E PATH DETECTION RANGE (KYDS)
OF A SHALLOW TARGET

FIGURE OF MERIT PLUS TARGET STRENGTH
LAYER DEPT H — — 

(ALLOWABLE TW O-WAY LOSS IN DB’ — —(FEET) 170 175 180 185 190 195 200 205 210 215 220

0

50 7 8 10 11 12 14 15 17 19 20 22

100 10 11 13 16 17 ‘ 19 22 24 26 29 31

400 13 17 19 23 27 30 34 38 41 45 49
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CORRECTION TO BE ADDED
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FIGURE 3 CORRECTION TO ECHO-SOUNDER DEPTH TO OBTAIN TRUE DEPTH
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ONE CYC LE MEAN HORIZONTA L RANGE ( K Y D S )  FLAT BOTTOM

2400 

0 20 
_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _______ 80

42° 300 200 5~ 10° 90 8° 70 6° 5° 40 (I)

~~25OO I \ ~ \\\
\\\

\~ .z_ 5!~ - — 25OO~~

2600 

~

— 

\ -\
~ \\ ~\ 

N~~~~ - — 2600 -
2700 

\ ~~~~~~~~~

_ \ \\ ~~~~~ 
- — 2700

2800 _ _ _ _  ____ — 

\ 
_ _ _ _  

\
\
\ 

~~~~~~~~~~ 
- 2800

::::~ 10 20 50 70
ONE CYCLE MEAN HORIZONTAL RANGE ( K Y D S )  FLAT BOTTOM

FIGURE 7 MEAN HORIZONTAL RANGE VS INITIAL ANGLE AND WATER DEPTH FOR MAY

ONE CYCLE MEAN HORIZ ONT IAL SOUND SPEED (FT/SEC)
3600 3800 4000 4200 4400 4600 4800 ° 5000 5200

I I I I • I I I )° I
2400 _ _ _ _  

- - 

. 
1 

_ _ _ _ _  _ _ _ _ _  I 2400

2500 5 — 2500

8
2600 42 

________ _________ 3 0 20° ISO 
— — 2600

I- I-
Ia. 71

~~27OO - _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

2 2
• 

~~2$O0 — 

90 
28OU~~

~~ 29O0 
~~~~~~~~~~~~~~~~~~~~~~~

3000 —- -
~~~~~ 

——-- - -

~~~
— -________ ________ ________ — -  — ________-

3100 --- -- --- ----——-- ________ ______— ________ ________ — 3100

_ _  I _ i _ _  _ _  _ _  _ i L  I ’

r 3600 3800 4000 4200 4400 4600 4800 5000 5200
ONE CYCLE MEAN HORIZONTIAL SOUND SPEED (FT/SEC)

FIGURE 8 MEAN HORIZONTAL SOUND SPEED VS INITIAL ANGLE AND WATER
DEPTH FOR MAY 

- 
-

CONFIDENTIAL

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



I

CONFIDENTIAL INCLINATION ANGLEIO)
- 0 0 20 30 40 50 60

* 
2C —~~~~~~

— - —  —-—- ________ _______ —~~~~~ JO

16

_ / 3

/

1 
FREQUENCY:2 KC

- 
- Co . 0 20 30 

- 
40 50 60

0

INCLINATION ANGLE (61

FIGURE 9 NOMINAL BOTTOM LOSS

100 I I ( (  I I I  1 I LEGEND7393 OBSERVATIONS IOL ~~~11
£54 ORSCRVATOIS

IS 5.,M I..I5I10 0 % C ’ ~.RS

90 e % INDETERMINATE - I l0i*Ill lEl IOD ~ 5
19 FT MAXIMUM HEIGHT SEC / 00 IC

80 • ROSE SCALE C%) - A / 10 0 0 2 0 30 50 50 /
70 • 

Ih1Iu Iu~IitI9~h1I~~II 
- 

, 

~j~
_ 

~~~

_ _ _  _ _ _  _ _ _  _ _ _  1- •50

ILl /
FOOl? OR $0 SalOIl 0(0*0 1 FONCO *00 0’ VI40 

/ . IINN V U 

VEIU*T IrUTI~~~~~~~

00610(00 .1*0105 (IdOls £ 05
I 00101*1 El AL IS

/ 101111 * 5 0 % 0 0  ALL *ts WORD Es PlOY
30 — / — • * 3 4 5 0 0  ALL 0*015 WINE HI 01CON0~ 55 ‘It T

/ r out 00 ALL NAVES *t*t >53(00(05

Cfl 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

/ *4 IIIYEHVAL 0110013 150 P0*05 0 $01 5*500 tONI? CAT1~~~ V
SlOWS YIN PERCS$ITAOO 01 ALL 0*2(5 OP THAT 00 141? 0*1(0001

20 >9 / 
wrnos acPIYUS 10100 0’ 0001005 

-

- 
SEC 

/ 
_______ 

:~~
. S 0 .1.01; 0*010 010(00( 1

• I I t I ______ ~..:;);;;1;;;;~;I ~ ,fr

20 ~ I6 ~I4 ~ I2 ~ iO ~e ~~6 ~~4 2 A~L 00*0001 * lOSE .010*115 150 PIPEOSYASI 000*1 1*511*51055HEIGHT (FEET) H IGHTS AHIIS $00 0IVONIEROR OIRIOYON C*YI500I

FIGURE 10 WAVES FOR APRIL , MAY , AND JUNE ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
*30

AREA (24 -26 N, ir- 74 W) 10551 ILL *0(05 UNSERVED CANE IRON T IlE 60511 125 00

FORCOS V S  SECONDS

TOTAL
SEA CODE - 0 I 2 3 4 5 6 7 8 9 08S

SEA HEIGHT IFTI CAS M - VII 1-3 3-5 5-8 8-12 (2-20 20-40 ~40 CONF USED

PERCENT $1 21.0 3t0 27 .3 6 )  .6 - - - - ISO

SEA TABULATIONS IN PERCEP(T OF OBSERVATIONS FOR MAY
AREA I24° —26 N. 12°— 74 W )

• CONFIDENTIAL

I

~ 

. -~~~~~~~~~~~~ 1~ T*0* . ~~~ - - - -• - •- _ .
~~~~~~~~

.. •VNll1I~~~



~~~ E:~—

CONFIDENTIAL

730 - — - - - 

~~~

2820

• 
L11111 iiii i

5500

2820
2040
25VC
2EL’

_  
$

r UNCORRECTED DEPTH I~ATH~~ 1 O
~~~~~~~~~~~~~~~~~~ NOOJ50

Z R V O

75 

~~ o~~~~~~BoTToM~~ oF)L:

.j FIGURE II BATHYMETRIC PROFILES
CONFIDENTIAL

lEo

p 

- --~~~----- 
___ •_ ____ ~~~~~ -__e~~~~~_~~~~~~~



CONFIDENTIAL

- 73 I 0 W 73 00 50 40 50 20 (0 •-Z2 00 TIutOW -

— I I
- DEPTH ( FATHOMS) -

516 0 
•3o

/~~~~~ 

-

I 

990

20 — - — 20

10 

/ 

• • 

- 

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

10

- 

BASED ON 4800 FT/SEC 

o~ 

-

24 8~5~ 24I “ I I I so.

73 10W 73 00 50 40 30 20 0 ?2 00 11 50 W

FIGURE 12 BATHYMETRY
j

• • CONFIDENT IAL

_ _  • • I
- -&—- - - -. - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~ t~~1~s*  2ALt S~~~~~~~~~~~~~ -



~ - - • - -

CONFIDENTIAL
00CM

73° 194CM
26 190 CM 0—

0 04 cN -
- .129 CM 271 CM

0 04CM 169 CM
- 0 0

157 C M
0

144 CM
0 

209CM
0

— 101 CM 65 CM
123 CM 37 CM 0

0

Ill CM 139 CM 45CM
25 0- 0— 25°

73 72

FIGURE 13 BOTTOM CORE LOCATIONS AND LENGTH OF
CORE OBTAINED

73°W 7 2 w

- 
26° N IiI J

,

~~
/ 

~
33

~L Illi i~1
__i__._

J2 
26°N

‘3.

1~~~D / .
3.8 

~/ !~3~’ / 
(12.0 11.1 10.4

—
_ / _ f  \ ,

_2

. ‘2 1 ,i I .( ~~~~~~ ~
y” 

~2 5 N  SI 2 5 N
73°W TrW

FIGURE 14 12-KC NORMAL INCIDENCE BOTTO M LOSS
MEASUREMENTS IN db

CONFIDENTIAl.,.
S .

ha.

~

JY(,- 10

~

:r.L..1 0rT .

~

.22 _. ~~~~~~~ ~St~~~ AN,~~~~~~~~~~ —~~ -—— 
__ -



• CONFIDENTIAL

I

- 
. . .  . 73°W . 72 W

O 26°N - 
- - 2 6N . -.

-‘  -~ 
25° N 

• 
10 ~~~~~~~~~~~~~~ 

25°N
73°W 0 ElI SILTY CLAY CLAYEY SILT 

7 2 W

FIGURE 15 SURFACE SEDIMENT TYPE AND MEDIAN
DIAMETER ( MICRONS)..

- 
~~ S • • •

~ 41.-

I
. 

-

4
50

>0~ 
. 

-

CONFIDENTIAL

S

-

~

-p--

~

- - ~~~~~~~~~~~~~~~~ -..-z~ . - . • - - . - -~~~~~~~~
- - — ---- •- , - -



CONFIDENTIAL

BOTTOM TOPOGRAPHY

Th. area Is situated on th. southwest edge of the Hatteras Abyssol Plain where
the ocean bottom Is flat with a slap. of less than 1:1000. Depths hi this area range
from 2,780 to greater than 2,900 fathoms with a seamount on the southern edge
rising to a depth of 2,532 fathoms. Bottom profiles were constructed from data from
the USS RHODES in 1961.

Th. depth profi les, which wer• recorded In an east-west direction, indicate
slep. gradients of less Olian i degree. This was detesmlned by generalizing th. slopes
of s.vsral rondomly se lected profiles. The seomount In the vicinity of 25°07’N,
73 300W has a slop. of greater than 2 degrees. No gradients were determined In th.
. .rth-i~~l, dinsatlon bscowes t~~ positions could not be r :~ e.d with sufficient—.

Positions of this survay were obtained with Loran A. These positions hov, been
corrected and adjusted to give a best fit. Position errors overage 3 mIles, and ‘~ ry
between land7mll.s.

BIOLOGY 
-
I

During May there Is probably less than one whole per 1,000 sqiar. miles. Sam.
whal, sharks o 45 feet long) and bluefin tunas (to 10 feet long) may be present, but
their concentrat ion is unknown.
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BOTTOM ACOUSTIC PROflRTI ES

The ~eres taken in this area very In length too maximum of almost 9 fe.t
and cwt.laud of yellow brawn cloy Interbedd.d with distrnct thin layers of
silt end, hi som 1r.~~~~es, very thin sand layers. Th. high porosity (70 to
80 %), low density, and fhw-groin.d clay sediment present in this area Indi-
oot possible low velocity sediments having a low ocousfic mp.donc.. How-
ever, increased grain siz. and d.nslty and decreased porosity in the slIt layers
$IIdICUtSs an Increose In th. acoustic impedance of these layers. The presence
of low velocity aid low acoustic Impedance sediments generally provids. poor
reflectivity; howa.mr, the prthsnce of Silt aid send layers in Ph. short cores
aid the possibl, presence of additional silt and sand layers, known to occur In
ak~.sal plain regions, indicates that this area could provid, good reflectivity.

The norm.1 Incidence 12-Icc reflection las. ranges fran a low of 10 db to a
high of 18 db and shows that anomalously high losses are not found at this high
frequency end grazing angle. Ajsuming that reflection loss decreases with ds
~r~~ hi frequency and grazing angle it would appear, on the basis of 12’kc
normal incidence vefiection loss and from the care analysis as well as from the
.ooesslhiuity .1 the area to turbidity currents, that this area would be one of
good reflectivIty.
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