
-ç
A 0A 066 762 NAVAL OCEANOGRAPHIC OFFICE WASHINGTON 0 C MARINE SC—ETC FIG eno

OCEANOGRAPHY FOR LONG RANGE SONAR IN ATLANTIC AREA B FOR OCTOBE——ETCW)
APR 63

UNCLASSIFIED NOO—IM—O— 103 63 NL

_.

~~

!U flU U___
__ f ln~—

~~~~~~



--- .- .

A ~~~~~~~~~~~~~~~~~~~~~~~~~ - — — & t —

~~~~~

,

TITLE
~)\. 

(~~:;!~~~eANoG1tApwY FOtJ~CNGJ~#NG HAl IN ATLANTIC
.11 ~~~~~~~ AND OVEMW •

~~~~
AUTHOR

~~~~~~~~~~~~~ DEVELOPMENT DIVISiON

ccii contil Infofm uf in.~ a naF al C

_, 
of t 

by

MAMI IcIENCES DUMTMDST I
1 • U. S. N~WAI. OCtANOSEAPHIC GPPK* “LJWI

_ _ _ _\kJ ‘~ _ _ _ _ _

~~

IHINSYON 25, D.C. ____ ___ ____



r

_ 
Th

CO ~~~~~~ ~L)
~~~I~~~i Onr degr.e I. 2l~26#4 ~~~~~7~~W~~~)

~~ i7.-PREDlCTED VALUES FOR QUADRANGLE FOR OCTOBER AND NOVEMBER; ~~~
•
-‘

Sound Speed at Sonar 5047 ft/sec
Lay.r Depth 66 ft
Layer Depth Sound Speed 5048 ft/sec

Convergence Zone (For a depth of approximately 2900 fathoms)

Speed at Bottom (Fig 4) 5097 ft/sec
Minimum Refract ed Angle (FIg 6) 10
Maximum Refracted Ang le (Fig 6) 70

Average Angle 40

Best Equipment Ti lt (D~E) Ang le 50

Meon Horizonta l Speed for Best Ti lt (D/E) Ang le (Fig 8) 4908 ft/sec
Initial Range (Fig 7) 71.7 kyds’
Reswept Surface Zone Width (FIg 2) - 0.6 kyds
Slant Path Velocity 4951 .8 ft/sec

Bottom Bounce (For a dept h of approximatel y 2900 fathoms)

Minimum useful Inclination Angle = Maximum
• Refracted Angle of Convergenc e +30 = 100

Predicted Detection Rang. (Fig 7) b 52.3 kyds
Mean Horizonta l Speed (Fig 8) 4850 ft/sec

• Near Surface Path Detection

Range (Table I) (1 2—Knot Figure of Merit + Target
Strengt h = 215 db) 23 kyds
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UNCLASSIFIED
.3.
.1+1 USE OF GR~~H~ FOR PARTICtJLAR CoNDlTIONS(~

1. From ST temperatur. trace, d(lj~iIf~. and tabulate sound speid at sonar depth
• (V 1) and at layer depth (“2~ 

from FIgure 5. Tabulat, bottom (V& from Figure 4.

2. Convergence zone ~~.

a. D.tsrmine if convergence zone is possible. Th. diffsred,~~ between the
bottom speed (V3) and speed at sonar depth (V1) will gIve a qua l itative
indication of convergence zone existence according to~~~ tobi. below.

V3 - V1 (ft/sic) Convergence Zone E*iJsnce
Nsgativ Non.
0-30 Borderline
>30 Strong

b. To detsanine angular width and midpoint of tota lly r,f,oct.d rays usable
In ccnverg.nce zone:

(1) DetannIne minimum angl. for totally refracted ray from Flgswe 6
usi und speed at sonar depth 

~~i) 
and sound speed at layer depth

(V2) (ftnt vsctaxlng speed). With no layer, the minimum angle k0 .
(2) Detannlne maximum angle for tota lly refracted ray from Figure 6 usIng

sound speed at sonar depth end bottom sound speed (V3) (second ver
taxing speed) from FIgure 4. (Bottom sound speed may also be obtained
from sound speed profile In Figure 1).(

~ Best ti lt (DIt) angle for convergence zone will be that .qulpmsnt tilt
nearest the average of the minimum and maximum angles.

3. Bottom Bounce

a. Refracted ray angle (to th. nearest degree) tangent to th. bottom [Item
2~~(2), above] pIus 3 detenulnes the nsinlmum useful bottom bounc. ftey
angle.

b. Us. th. equIpment ti lt (D1t) angle nearest to the minimum useful batten
• bounce Roy angle as computed In Item 111 3 a..

C

• . 4. Near anface path detection rang.

a. Us. Table 1.
- 

TA BLE 1 MEAN SURFACE PATH DETECTION RANGE (KYDS)
OF A SHALLOW TARGET

FIGURE OF MERIT PLUS TARGET STRENGTH
• (ALLOWABLE TWO-WAY LOSS IN DB)LAYER DEPTH — — - — — — — — — — —  —• (FEET) 170 175 180 185 190 195 200 205 210 215 220

b
0 3 3 4 4 5 5 6 7 8  8 9

• 50 7 8 1 0 11 12 14 13 17 19 20 22— — • — — — — — —
100 10 11 13 16 17 19 22 24 26 29 31

400 13 17 19 23 27 30 3 4 3 0 4 1 43 49
• ~~i. - .• -~~~~~~~ -~~~~~~~
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BOTTOM TOPOGRAPHY

The area Is situated on the southwest edge of th. Hafle,.s Abysmal Plain where
the ocean bottom Is flat with a slope of em than blOOD. D.Øle In this area range
front 2,780 to greater than 2,~~0 fathoms with a ssamow* on the southern .dg.

• rising to a d.,th of 2,532 fathoms. Bottom proffles were cosssttuct.d from date from
— the USS RHODES hi 1 p61.

Tb. dsç*h profiles, which wir. recorded In an .oarwsst dlr.ction, indicate
slops gr.dIsnts of less than 1 degree. This wes det.rminsd by gen.rull zlng the slo pes
of jsvesul rendemly sel.dsd profiles. The seamount In th. vicinity of 25’07’N,
7r30’W has • slope of greeter than 2 degrees. No gradients wove determined In the
nulh-iouth direction b.cai Iii. ,.uJIloms could act be rsp.ot.d with sufficient

PSdSISIIS of this survey wers o~ sln.d with Lover. A. Thai. positions have been
c~wr.~tsd end edjusted to gIve a best fit. Position errors average 3 miles, end very
betwaá lon d 7 mlls, ,

BIOLOGY

Ds~~ig October ausd November there Is probably less than on whal. per 1,000
s~~aare miles. Some wimi. aha,ks $43 fsØ~a~~ ~~d bluefin tunes e.iO fast l~~ )
amy be present,, but their concm0hJlon Is mk.
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UNCLASSIFIED

BOTTOM ~COUSTK *O~~~TIf S

Ths oems $aken lnthls ame very Iii length to a maximum of almosi 9 fseI
end om ddd olp.tlow brown clay Int.rb.dd.d with dIstinct th in layers of
slit aid, hi sam. kidenoes, very thin sand layers. The high poros Ity (70 to
80 %), low density, and fln. grcin.d clay sediment present In this area mdi
catas possible low velocity sediments having a low acoustic Impedance. How
e~~, Increased ~s1n size aid density and decreased porosity In tim slit layers
Indlcetes en kiu.as In the .oou*lc lmp.*” ic. of these layers. The prisuso.
.1 km velocity d low ~~aetIc Imp.donc. ::~~~ mts generally provides poor
r.flectlvlty; how.isv, the p.~i nce of slit and ~ nd layers In tim sho rt ~eme
and this posible presenc. of additional silt and sand layers, known to occur In
abysmal plain regions, indicates that this aro could provid. good reflectivity.

• 
• 

The iscrami Incidence 12-kc reflection less ranges from a law of 10 db to.
high of 18 db aid shows that anomalously high losses are not found at this high
frequency and ~~e*ing angle. Assuming that reflection loss decilioss. w14$r. de—

• creasln frequency aid grazing angle It would appear, on th. basis of 12’lic
n m o l incidenc, reflection less aid from th. cars analysis as will as from the
eac.slblll ty of the area to ~~~~~~ currents, that this area would be one of
good r.flectlvlty.
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