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- PREDICTED VAWES FOR QUADRANGLE FOR FEBRUARY • ~~~ -~--• •

Sound Sp..d at Sonar 5026 ft/s.c
Loyer D.pih 250 ft
L~ay.r Depth Sound Speed 5030 ft/s.c

Ccnv.rg.nc. Zone (For a depth of approximately 2900 fathoms)

Speed at Bottom (FIg 4) 5090 ft/sec
Minimum R.frocted Angli (Fig 6) 2’
Maximum Refracted Angle (FIg 6) 9°
Average Angle 5•
Best Equ ipment Tilt ~

),6) MgI. 50

Mean Horizontal Spied for Bait Tilt (D~t) Angle (FIg 8) 4920 ft/s.c
Initia l Range (FIg 7) 70.0 kyds
Reiwept Surface Zone Width (Fig 2) 2.0 kyds
Slant Path Veloc ity 4961.5 ft/sec

Bottom Bounce (For • dspth of oppro ~dmateIy 2900 fathoms)

Minimum useful Inclination Angle Maximum
Refracted Angle of Convergence + 3• 12’

Predicted D.tacticin Rm~ e (Fig 7). 50.0 kyds
Mean Horizontal Spied (Fig 8) 4860 ft/sec

Near Surface Path Detection

Range (Table I) (12-knot Figure of Merit + Target
Sir.ngIh~~ 215 db) 37.O kyth
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~4i USE OF GRAPH S FOR PARTICULAR CONDITIONS ~~ —

I. From 81 temperatur . tra ce , determine and tabulate sound speed at senor depth
(V 1 ) and at layer depth (V 2) from Figure 5. Tabulate bottom (V3) from Figure 4.

2. Conver gence zon e

a. Determine if conver gence zone is possibl.. The difference b.twu.n the
bottom speed (‘/3) and speed at sonar depth (V 1) will give a qualitat ive
indication of conv ergence zone existence according to the table below.

V3 - V 1 (ft/ sec) Convergence Zone Existence
Negative Nonó
0—30 Border line
>30 Strong

b. To determine angular width and midpoint of to tall y re fracted rays usable
In convergence zone:

(1) Determine minimum ang le for to tally refract ed ray ham Figure 6
usi ng sound speed at sonar depth (V1) and sound speed at layer dspth
(“2) (fIrst vertexing speed). With no layer , th. minimum angle Is 0 .

(2) DetermIne maximum angl, (or totall y refracted ray from Figur. 6 using
sound speed at sonar depth and bottom sound speed (‘/3) (second ver
tex ing speed) from Figure 4. (Bottom sound speed may also be o~taIn.d
from sound speed prof ile in Figure 1).

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

3. Bottom Bounce

a. Refracted ray angle (to t he nearest dsgr.e) tangent to the bottom [item
2 b (2), abovej plus 30 determines the minimum useful bottom bounce Ray
angle.

b. Use the equipment tilt (D/E) angle nearest to the minimum useful bottom
bounce Ray angle as computed in Item III 3 a.

4. Near surface path detection range

a. Use Table 1.

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

FIGURE OF MERIT PLUS TARG ET STRENGTH
LAYER DEPTH — 

(ALLOWABLE TWO WAY LOSS IN DB) 
—

(FEET) 170 175 180 185 190 195 200 205 210 215 220— — — — — — — — — — —• 0 3 3 4 4 5 5 6 7 8 8 9
— 

7 8 1 0 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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FIGURE 3 CORRECTION TO ECHO-SOUNDER DEPTH TO OBTAIN TRUE DEPTH
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BOTTOM TOPOGRAPHY

The area is situated on th. southwest edge of the Hatteras Abyual Plain where
the ocean bottom Is flat with a slo pe of less than 1 :1000. Depths In this area range
from 2,780 to greater than 2,900 fathoms with a seomount on the southern edge
rising to a depth of 2,532 fathoms. Bottom profiles were constructed from data from
the tJSS RHODES In 1961 .

The depth profiles, which were recorded in on eost west di rection , indicate

slope gradients of less than 1 degree. This was determined by generalizing the slopes
of several randomly selected profiles. The ssomount in the vicinity of 25°07’N,
73°30’W has a slope of greater than 2 degrees. No gradients were determined in the
north-south dkection b.cauee the posiHons could nat be repeated with sufficient
precision. -

Positions of this survey were obtained with Loran A. These positions hay, been
corrected and odjustid to give a best fit. Position errors average 3 mIles, and vary
between l and7mlies. -

DEEP SCATTERING LAYER (DSL)

The deep scatte.ing layer and the Individual scotterers were recorded on a pre
c sion depth recorder (PDR) using a 3 to 5 millisecond pulse length. The scattering
layers ore rather shallow and at varying depths; thus, it is difficult to determine a
pattern of depth, ascension, or descenslon. -

BIOLOGY -

During February there is probably less than one whale per 1,000 square miles.
Some whale sharks (to 45 Feet long) and bluefin tunas (to 10 feet long) moy be
present, but their concentration is unknown. -
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BOTTOM ACOUSTIC PROPERTiES

The c s .  tak.n in this area vezy In length to a maximum of olmost 9 f.st
• and cc±~:1 of yellow brown clay lnterb.ddod with distinct thin layers of

silt arid, In same Inst nces, vesy thin sand layers. The high porosIty (70 to
• 80 %), low density, and flnr’graln.d cloy sediment present In this area lndI

otis possibi. low velocity ssdlm.nts having a low acoustic Impedance. How-
•vsr, Increased gssln size and density and dw.ased porosity In the silt layers
lndlco t s  an Inus~.. In the acoustic Impedance of this. layers. The preseno.
of low velocity and low acoustic Impedance sedIments generally provldss poor
reflectivity; how.ss,, the presence of silt and sand layers in the shost cores
and the poesibi. p~~.-.c. of additional slit and sand layers, known to occur In
áyssol plain regions, Indicates that this area could provide good r.f lectlvity.

The normal Incidence 12-kc r.fl.ctlon lou ranges from a low of 10 db to a
high of 18 db and shows that anomalously high losses are not found at this high

• frequency and -~ ezing angie. Assuming that reflection loss decreases with de-
creasing frequency and grazing angle It would appear, on the bash of 12 kc
normal Incidence reflection loss and from the core analysis as well as from the
acc.sslbiulty of the area to ts.bldky currents,that thisar.o would be one of
good reflectivity.
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