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Experimental Searching for Artificial Objects
in the Northwest Pacific Ocean

Hiroyasu Momma*® Kiyoshi Ohtsuka*?
Toshio Tsuchiya** Hiroshi Hotta*?

A method of locating artificial objects in the deep ocean was tested in
July 1983 in the Northwest Pacific Ocean. The purpose of the experiment
was to estimate the capabilities of a deep-tow sonar and camera system. The
system, named ‘““Deep Challenger,” consists of a 100 kHz side scan sonar,
4.5 kHz sub-bottom profiler, real-time black-and-white TV, still camera, long-
base-line acoustic navigation system, onboard towing gear and winch system.
The maximum depth capability of the system is 6200 meters by use of 8000
meters of tow cable. | |

Twenty-two canisters, each 200 liters in volume and filled with concrete,
were deployed to a depth of 5700 meters. These artificial objects, i.e. targets,
were dropped overboard within a diameter of 50 meters. The deep-tow sonar
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was then towed around the target area at speeds of 1 to 1.5 knots. Several
sonar echoes of probable objects believed to be the canisters were recorded.
They were scattered from southeast to northwest over a 300-meter range with
a width of 100 meters. The deep-tow camera was guided to the target area by
acoustic navigation at speeds of 0.5 to 1 knot. The camera crossed four times
over the site. As a result, three canisters were visually observed and photo-
graphed.

In conclusion, it was proved that artificial objects with a size of not more
than 1 meter were detectable by 100 kHz side scan sonar where the bottom
was covered with soft sediment and very flat. Also, these objects on the sea
floor of 5700 meters deep could be visually contacted by the deep-tow
camera, which has a field of view less than 3 meters square, provided the
position of the camera was fixed very accurately.
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drum are seen in the center.

FHTHY, V—F—iCLBZATYEBEE D
BB EZZ NI PO TH b,
ATHRiciE, Aica v 7Y — b 2K TAL
fz, 200 £ F S5 o mA222AEAB LI, T 60D
FoLEEAMEILOETL, Z0®RY —F—&H
2 STEZRTRCEE L, BEAMPOHBEE TE
T34 5Mic, FI7aEhRaEiic,y s 2hiink
T, HEEIZF—HicERLTERTTBL9IC
Lo £/, V—F—PHASTFI LEEEE
T AT BHEDLNEZ SFEE TRD 2 BB H
A1z, WBEIC3EDN S VARV I AHZBET S
Cd & LI

3. ERER

19834E7 H 18 HA» 5 20 Hizh I THEE R UHE
21T\, 7 A21 HH#E®R, 8 A 3 HITKHET %
FTOI14 HRE, K1 icnddblARFEFERRICB D
TEREZITV, 8 H 4 HBMOMEATT- 7,
HiE% 5 HRIIMBRTATRRIC K B 8L & 5 1 b il
AN, ZORIBERPD &HKICEREENR
2% SR A

EECHER L 20, BEHY V- TYDA —
YeHTR=b, [£—v 7] (995G/T)
TH o710 AL, 1981 FICEHLE S50




(2

T
5 B g il
Test Site

3g”

.............

X 1. JbBEKEEEE OEREISAE & 2
D {E IR

Experimental site and adjacent topo -
graphy of the Northwest Pacific

Ocean

EE—THAHH, hEBEBDOEEILL DMADE
>TeHDTHh 5,
31 FPSUVRRVFDODEBEBERU
{3 & DR TE
b T VARV TDRBICHKIL > T, 7 — 75k
I &6 BD NI Y ARV I EBD DT,
Efh A TRTSE, UEELPIREHEREDES
RERETo o TDFRER, (FHAIGENL M7 ¥R R
&, VBEEEDHATHS &, Bk 35,
BT L—FA 1 BDEFTL4ETH -7,
iz, 33°39.0’N,
K300 mBEBTIHD 5 VARV S ZERSE
i Lo BREROBRIIREKR E BEARIC[E—T
b BH, ERBENOERD SBRBREZREL 7544
ERIZN EBbh-TcDTY, Z202EA2H
300m & L7, |
3EBDORERTHE

b ARV S EEE 3

145°54.5" E =& LT,

BEH3 28ERLI-bN A EVSY. FH
BT L — F 3, [ DAl EA K
UEEA b7 YRRV 4, K
Loh—ABEHTNET A=
UgEsns,

Two transponders are connected
in parallel at one of the three
mooring system to compare elect-
rolytic corrosion and magnetic

clutch release mechanism.

D& HicfFic 2 Bk L, SIS ER T V—
F AR ¥ O AT - 120
N VARVIDERBHR, F+ )T L—YaV
(—_A) LAV bERKD, B v2REVS
DENNEZRE LI, £/, BEfikL oI v
C (9,970 W-X) Tz ke, mEDMRX %
FEREDORT L S VAR SO E (BE,
RE) AHREL T
o DFRERIS, EBRRTRERE NI,
2L, 3EBD, PIVRARVY2EDFZRERIE
BV REDAMEE L 1chs, UIBELA5ET
LTHELEET, BHOBL S P ELLEIE
Nice THiE, BE o —TBRATO I DR
RICIBET D THEHBOhEEDLNS, 5B,
CDBRBROKN S5 AT 14 (AR 45 cm, 7721
kg) 23, REL/BVHEEL, TOEESHHL
(HFEMEREZESE) T+ v+ v FINIL,
NI REFEIN T ke b B 720, IR
RICEL > TEEBENI-HT TITIE W,
VIEDREEREF EHTELICKRT,
3.2 HEDHER

JAMSTECTR 17 (1986)



®1, P VARVIBREBEROEED
Table 1. Results of deep sea mooring for transponder navigation

B HERs | JST. KEZFEEEE (1511 mb) THER,
Standard time : JST. Water depth is corrected with the average speed of sound (1511 m/s ).
% & No 3 B -

Mooring number H831 i 83 _E._____ 83-3

R B f =| - . oo
Date of deployment 83+7/27 83-7/21 837/27

B X 4 A =| s e oy
Date of recovery 83-8/1 83+8/1 83+8/2

" B 33°38. 44'N 33°38. 41’N 33°40. 17'N
Latitude - . 41 ]

= B 145°53. 27'E 145°55. 45'E 145°54. 40'E
Longitude : . .

7K x (m)
Water depth 5, 726 5, 742 5, 700

g2 82 % £ £k (m)
Total length of mooring system 296 296 296

b Vv ARV EE (m)
Height of transponder 200 200 200

F B AH 7 14 B K 9 0 5
Number of groups for flotation

E &K 71 (k) 94 o1 -
Net buoyancy

Yo A oKg E R (kg 161 210 -

Weight of sinker in water

P T vz # ¥ ¥ UG
Transponder unit code 126 506 °l4 766
i 4 2 (kHz) 10. 75 11. 25 11. 75 (Active) 11. 75 (Passive )
Frequency
v B #H & 1 R B/ M K B fh 3L g f X BET7 L —+ R
Type of release mechanism Electrolytic Electrolytic Electrolytic Magnetic clutch
v B & & F & K & A A7
Release actuation OK OK OK Unsuccesful
% F Y E (m/s)
Rate of descent 0. 4 1. 1 i.3
B OE W B (m/f) - NI
Rate of ascent 1.6~2.2 1.8 Unknown
% W 7T A B A - s 00 cea 30 ‘no 55
Tagline float launched at : T/27 113262 T/2T 18359 =2 1/27 16:03 =
z — Hh - 7T 4 & A o 00 ‘g 10 -
M arker buoy launched at : 11.29 = 14:01 = 16:05 —
voovooh - A che 00 we 10 P 1
Sinker dropped at : 12:02 = 14:43 = 16:18 =

Marker buoy went out of view at .

b= 33 . . v i 00
Sinker bottomed at : : 16135 t/ 16:10 17538 =

1) 3 T T . . .1 (VIBESREEED)
Release completed at . 8/1 13:06 8/1 10:59 8/1 09: 10(Refease actuated )
& 8 e 4 e (R e . (35R)
Sighted or surfaced buoys at : 13:58 (Sighted ) 11:47 = 8/2 07:38 (Sighted)
Tagline was catight at : 14:05 . 12305 07:52
15 Iy 5C T . . .
Birsilod reivsansl Ak 14:20 12:20 08:20
w = 7/28 T4 1 @S
( Notes ) UISEESEHH L 2R BicERE 3, %

Ba—TBRAIZH?

One of the glass balls for flotation
was clashed on 28 July.

Mooring system was recovered one day
after the release actuation.
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Acoustically navigated ship tracks
in deploying canisters.
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Partially enlarged graphic record on the starboard side of 100kHz side scan

sonar. Dots and thin lines is considered to be corresponding to the canisters.
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by E-W line are indicated with filled triangles. Every echo seems to be elon-

gated toward the direction of steaming. Arrows indicate the directions of each
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Acoustically navigated track of
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canisters were observed at points
of numbered open circle. Four stars
show the surface positions where
the canisters were let go.

Wire ropes or some similar objects
were found in several places indi -
cated by arrows. Water depth about
5,700 meters.
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Three 200-litter canisters were visually observed by the TV camera.

This underexposure photograph was taken with two 250-watt underwater lights
for TV camera.

b) FZLEORABIEHAONILTA¥Y—o—7TRoWE, EEFEoEETasrL
TWBEDDZ1- T,
Wire ropes or some similar objects were observed several times 1n the neig —
hborhood of the canisters, They were looped at a diameter of 10 meters or so.
BHS5 H#h X5 TRESOIBED F 7 o EHPEYSE, KEWS 700 mo

Deep sea photographs of the artificial objects and benthic animals. Water
depth 5, 700 meters.
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(c) F=a—f, BEICIEMOEBIR OIS,

A kind of seacucumber. Traces and feces of benthic animals are seen,

d BERIOBEERE s —LLMMEEINTL Lo BORAITIEEYE %
Bl TS LD IEE T B
Only one fish was observed during the deep tow camera survey.
Some viscous object is seen behind the tail of the fish.
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&
#
313

“@-@--@-l)—@*@'@ 500 m

8. HAZHEHPOMEBMEOHE. OAHEBALHNEZZNEN, NIGT M6 &
BMUALLE 2 7R T o
HEE 0.5 ~ 1 kt, /KZEHI5,700m, 7 — 7 ER 5, 700 m.
Acoustically navigated tracks of the ship (open circles) and the deep tow
camera (dots).

Towing speed 0. 5 ~ 1 kt . Water depth = 5, 700 m. Cable pay out = 5, 700 m.
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Appendix
&% 1 (a)
XBT & TFRAEBE ek 2/KEBEOHE KX

XBT depth-temperature profile of experimental site.
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Appendix
185 1 (b)

CTD (B&EZ - KR - BEFD it L 5KEDOHEWTH
CTD depth-temperature profile of the experimental

<
site.
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(a) BEREE»S THETHRELTED, ®IGHOE T LOBHBHI SN b, #BE F30m
fHEDBROREER, FERSARICDI > THEETH S, BN IKHEBREOEINE/LT ST
BRONS,

Sedimentary layers are well stratified. More than 20 strong and weak layers are coun-
table. Strong reflector at 30 meters from the surface is dominant over the experimental
site. Thickness of some layers are not consistont.
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(b) WMEXREMNEICHNT, THOEBEICENLR SN B,

Sediments deeper than 30 meters are not stratified in some places.

=g

&2, YTRDPATOT 745 KXLSERBEOBERBHDOHERRE, BMAOSEZREZMEL
TOROOTHIFEKEIIEBRE LR S, KEKS, 700m,

opendix Sedimentary structures of the experimental site by 4.5kHz subbottom profiler.As the
height of the deep tow sonar is not corrected, the cross section differs from the real one.
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