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u NCLASS iFIE D

I AREA: 15 vnile radius circl , centered at 20°25.6’N, 166°27 6’E

11 PREDICTED VA LUES FOR AREA FOR AUGUST AND SEPTEMBER
(SOURCE DEPTH 200 FEET) - ‘

Sound Speed at Sonar (200 feet) (Fig 1) 5058 ft/sec
Sonic Layer Depth 180 ft
Loy.r Depth Sound Speed (FIg 1) 5058 ft/sec

Convergence Zone (For a depth of opproxbiiotely 3,000 fathoms;
surface and bottom reflected rays are not conside red)

Speed at Bottom (FIg 4) 5083 fr/s.c
Minimum Refracted Ray Angle (Ags 2 and 6) 00
Maximum Refracted Ray Angle (FIgs 2 and 6) 4°
Average Ray Angle -2°
Best Equipment Ti lt (DIE) AngIe 0°
Mean Horizontal Speed for Best Tilt (DIE) Angle (FIg 8) 48% ft/sec
Minimum Range at the Surface (Figs 2 and 7) 7 0 2  kyds
Reswept Surface Zone Widt h (Fig 2) None Appar.nt

Bottom Bounce (Far a depth of opprc~dmately 3,000 fathoms)

Minimum useful Ray Angle Maximum Refracted
Ray Angle In Convergence Zone plui 2° ~~ 6°

Maximum usefu l Range (—6° Ray) (Figs 2 and 7) 59 kyds
Mean Horizonta l Speed of 6° Ray (FIg 8) (Irit.rpokted) 4810 ft/sec
Minimum useful Tilt (D/E) Angle Minimum usefu l

Ray Angle pIus 30 ~ 
90 Nearest Equipment Tilt —15°

Surface Duct Detection (Source near sur face)

12 -knot Figure of Merit + Target Strength of 215 db
Range (Table 1) 33 3 kydi

NOTE: Sparsity of data pr.cluded an expanded presentaflon on surface
duct propagations
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I ll USE OF GRAPHS FOR PARTICU LAR CONDIT IONS

1• From BT temperature trace, determine and tabulate sound speed at sonar depth
(V1) ond at layer depth (V2) from Figure 5. Tabulate bottom (V3) from Figure
4-

2. Convergence Zen.

a. Determine if convergence zone Is possible. Tb. differenc, between the
bottom speed (V3) and speed at sonar depth (V 1) will giv, a qualitative
indication of convergence ion. existence according to th . table below

V3 
- V1 (ft/s.c) convergence Zone Exlstenc.

Negat ive None
0 3 0 Borderline

>30 Strong

b. To de~ennIne angular width and midpoint of tota lly refract ed rays usable
In co~wergence zone:

(1) DetermIne minimum ray angle for totally refracted rays from Figure 6
using sound spied at sonar depth (Vi) and sound speed at layer depth
(V2) (first vertexing speed). With no layer, th. minimum ray angle
is O0 .

(2) DetermIne maximum ray angle for totally refracted rays from Agurs 6
using sound speed at sonar dept h and bottom sound speed (V3) (second
vertexing speed) from Figure 4. (Bottom sound speed may also be
obtained from icurici speed profile in F gure 1).

(3) Best tilt (D/E) angle for convergence zone will be that equipment t i lt
nearest the average of the minimum and maximum ray angles

3. Bottom Bounce

a. Refracted my angle (to the nearest degree) tangent to th. bottom [Item
• 2b (2), above] pIus 2° d termlnes th, minimum useful bottom bounce

ray ang le,

b. Use the equipment tilt (D/E) angle nearest to th. minimum useful bøftom
bounc. my angle as computed In item lii 3o , plus 3°.

m~icLASSIFIED
ri-mi ~~~~~~~~~~~~~~
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CON FID ENT IAL

4. Surface Duct Detection Range

a. Use Toble l .

• TABLE I MEAN SURFACE DUCT DETECTION RANGE (KYDS)
OF A SHALLOW TARGET $

FIGURE OF MERIT PLU S TARGET STR ENGTH

LAYER DEPTH — —— ~~~ OWABLE TWO-WAY LOSS IN DB) 
—

(FEET) 170 175 180 185 190 195 200 ( 205 210 215 220
_ - _ _ __ _ _

—~~~ —--~~~~ 
_i __i —~~~ —a- _± __

~~~~~~~~~~~ 

~~~~~~~~~

50 7 8 U 12 14 15 17 19 20 22

100 tO 11 13 16 17 19 22 24 26 29 31

400 13 17 19 23 27 30 34 38 41 45 49

Access i o’n Fio~r
NTI S GR~A&I
DDC TAB
Unannounced
J~sti~~pa~~on it

By
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Distribut~.on/

1vaPsb~~ ty Codes 
—-

Avail and/or
Diet.. Bpeclal
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3000 1 1 1
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3.5-KC NOMINAL
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RAY DIAGRAM COMPU TED ASSUMING
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0°

_150 (Down)
-30° (Down)
-45° (Down)
+15° (Up)

WRMCI

T1ANSqUCa u~ flu

I 
TILl

/

NOTE
V.rtIcal ~~~ C0I$S$ In e aUIratIon Of ~ TIZ ~I~~ anglis.

ILLUSTRATION OF TERMINOLOGY

CONFID

- - -S 
-S 

~~~~~~~~~~~~~~~ ~~~~~-rs--~~-- ‘ - S  — ::— ~~~~~~ — .  .J_S_~~~~~~ ~~~~~~



r 
- 

~~~~

-—----

F E E T

LIMING

~ WIDTH H

—~ 20CC

TV

~~~~~~

~SIAV$C ~ NGL(S

______________________________________________________________________________________________ 3 ~~

CONF IDENTIAL 

— --s-- ~~~~~~~~~~~~~~~~~~~~~~~~~~
-.

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

~~
-.- 

. .~~



CONF IDENT (AL

CORRECTION TO BE ADDED (FATHOMS)

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
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SOUNDINGS (FATHOMS) BASED ON 4800 FT/ SEC

FIGURE 3 CORRECTION TO ECHO-SOUNDER DEPTH TO OBTAIN TRUE DEPTH
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FIGURE 7 WEAN WCRIZONmI. RANGE V~ 1N#T1A& RAY ANILE (DOWN WAR Q RAYS IAND WAT ER DEPTH FoR
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Y HALES AND POR POISES

A rough estimr te s that one whole may be present w~
i)
~i~- this one degree

quadrangle. Porpoises ore I)k.Iy to be present, but thJ o’ccul rence here is

sporadic and theh numbers cannot be estimated. I -

SCHOOLING FISHES

Est imates of Ph. numbers of schuoUng fish es In these WOtCI S cannot be mode
Howev.r, fi sher y su rveys Indicate that this area Is cIl V el y poor In schooUng
species.

SCATTERING LAYERS

Scattering layers may be present throughout this qua~’w ’~j Ie. Th. records
available for this o eci for 10— and 12 kc sound Indicate ~Hi ~icatter1ng is quite
variable, and one or se’rero l scaltering layers may be enccvn~ored at any depth
from about 20 down to 300 fathoms.

Scattering layers In this region appear to undergo a typ ica l diurnal verflcol
migration, moving toward the surface at sunset and migrating to deeper levels at
sunrhe . The ni ghtt t~ e scatt ering layer generally is merged with the outgoing
signal trace on the echo—sounder reco rd and may extend as deop as 100 fathoms.

COI’c~; ~DNI~.4L
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JJNCLASSIFIEU GLOSSAR Y

Convergence Zone: A region In the ocean where an intensiflcatkn of sound Is
caused by the convergence of sound rays arriving at the SUIfOCO, usually In
successive Intervals of about 30 to 35 mIles in mldlatltud. areas .

~~y. AnJe nifial Ray AngI~): The angle that a sound ray leaving a source makes
with a horizontal plane.

Layer Depth: The depth of th. .urfoce layer In which sound rc~ys ore trapped by
upward refraction. Layer depth Is Indicated on a so~ind spe.d versus depth
trace by the point of maximum sound speed w ithin about 1, ~X) feet from the
surface.

Mean Horizontal Sound Speed: Tb. mean sound speed o!on~ th~ horizontal for one
cycle of a sound ray path.~

Slant Path Sound Speed: The m ean sound speed along one cycle of the sound ray path.

Surface Duct; A ione mmediately below the sea surface whe e sct nd rays are refracted
toward th. surface and then reflected .. They are re frT cthd because the sound sp ed
at some depth near the surface is greater than at the s~ifac., The rays olternmely
ore refrac~,d and reflected along the duct to considerable distances from the scund
source.

MInimum Range: The horizontal distance between the suurce and th. closest point o-
the convergence zone.

Grazing Anaje: The ang le that o sound ray path forms w ith the reflecting surface;
usually applLs to sound rays reflected from the ocean bottom.

Target Strength: Measure of th. reflecflng power of the target . The ratio, in decibels,
of the reradlated sound (target echo) measured 1 yard from th. target to th. sound
incident cn the forget.

figure of Merit: The allowable two-way traremlssion loss between sonar and target .

Vertex Scund Speed: The sound speed at which a sound my becomes horizontal
(grazin g angle 0°).

Depth Excess: The dlfferar,c. between the bottom depth and the depth at which fh.
sound speed Is equal to either 1) the surface sound speed, when there Is no layer
depth, or 2) the maximum sound speed in tb. surface layer .

Iisw.pt Surface Zone Width: That portion of th. convergence zone In which a retrackg
of sound rays occu rs producing an Intensification of sound energy ,.

Shallow Target: A target less than ~
) feet from the su rface, •UI~CLASSI FlED

s- Sr t J r t NIj t f l Uj .
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