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hppendix 1. Summary of Suxvey Vessel's Log Book and Magnhetic Survey Diary

The survey vessel's log book states the Ocean survey from -the date of
vessel entered the Surabaya Port on February 5th, to the date of vessel
departed from Surabaya on February 25th, 1986 after completion of survey.
On the other hand, the magnetic survey diary states the magnetic survey
from the date of surveyors shifting from Surabayva to Bankalang on February
5th to the date of surveyor's returning firom Bankalang to Surabaya on
February 23rd, 1986 after completion of the magnetic survey. The survey
area was in the Jawa Sea between Bumi Anyar, Madura Island and Takisung,
Kalimantan in comnection with both L.Ps over a total distance of about 380
km.

On the Ocean survey, the Team extensively examined together with counter-
parts concerning the contents of the survey. Instruments were arranged and
adjusted suficiently for smoother survey.

The following contents of the survey works were abstracted from the survey

vessel's log book and the magnetic survey diary.
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(1) The Summary of Survey Vessel' Log Book

N.P ..... Noon position

.Wr ««»++ Weather

S¢ . ..... Sea condition

W.D ..... Wind direction
W.F ..... Wind forces

* The observation was made at noon.

Feb. 5th 1986 Wed. N.P at Surabaya
Wr: fine, but cloudy; W.D: NW; W.F: 2; Sc: smooth
1100 "No.5 KAIKO MARU" alongsided on Derumaga Jamrud Pier at

Surabaya Port.

1600 Survey team, 4. counterparts members and 2 navy officers
embarked.
Feb., 6th Thu,. N.P at Surabava

Wr; fine, but cloudy; W.D: N; W.F: i; Sc: smooth
o "No.5 KAIKO MARU" moored at pier in Surabaya Port all day
long. ' '

o Preparation of Survey instrument was carried out.

Feb. 7th Fri. N.P at Surabaya
Wr: fine, but cloudy; W.D: W; W.F; 2; Sc: smooth

Preparation of survey instrument was carried out.

1325 Banker oil and foods were supplied.

1550 Fresh water was supplied,

2050 "No.5 KAIKO MARU" left Surabaya for Bumi Anyar offshore.
Feb. 8th Sat. N.P lat. 6°-52.3'S, long. 113°-06.03'E

Wr: fine, but cloudy; W.D: NW; W.F: 2; Sc: smooth
0130 ""No.5 KAIKO MARU" arrived at Bumi Bnyar offshore.
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Feb.

Feb.

0600

gth Sun.

0600

10th Mon.

0600

’

Coastal survey commenced.

Survey items were as follows:

&)

Control survey {(Ship's positien was fixed by NNSS and
Audister)
Installation of current meters

Preparation of magnetic: survey barge

N.P: lat. 6°~52.9'S, long. 113°-06.6'E

Wr: fine, but cloudy; W.Db: W; W.F: 4, Sc: moderate

Coastal surxvey commenced.

Survey items were as follows:

(o]

o]

Wr:

Checking the current meter using a local boat.
Sounding, Sea Bothom Scanning and Subbtottom Profiling.
(Using local boat at area between 700 m and 1500 m from
L.P)

Bottom sampling at dried up area

Control suxvey {Survey vessel shifted westward and

vessel's position was fixed by NNSS and Audister)

N.P lat. 6°-52.5'S, long. 113°-06.75'E

fine, but cloudy; W.D: NW; W.¥: 4; Sc: Moderate

Coastal survey commenced.

Survey Iktems

O

Q

Checking current meters at sea usin@ local boat

Sounding, sea bottom scanning and subbtottom profiling (in
area between 1500 m and 4500 m from L.P using "No.5 KAIKO
MARU")

Bottom sampling at St.AM-1.

Earth specific resistivity survey (shore in front of L.P)
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Feb.

Feb,

Feb.

11th Tue.

0600

1800

12th Wed.

1900

13th Thu.

1100
1400

1500
1858

N.P lat. 6°-52,6'S, long. 113°-06.1'E

Wr: fine, but cloudy; W.D: NW; W.F: 4; Sc: moderate

Offshore survey commenced

Survey Items _

o Bottom sampling, water thermometry and seabed photo-
graphing (using "No.5 KAIXO MARU" at St. AM-101, 102, 103,
104, and 105)

o Levelling survey at dried up area.

o Farth specific resistivity survey (Shore in front of L.P)

GOING RUN survey commenced.
Survey Iltems
o Sounding, subbottom profiling and sea bottom scanning

{(commenced at area 4500 m offshorei

N.P lat. 5°-39.9'S, long. 113°-38.9'E
Wr: cloudy; W.D: W; W.F: 3; Sc: moderate:
Ocean survey was continuously conducted.
Survey Items
o Sounding, subbottom profiling and sea bottom scanning

Passed distance 107 miles off St. A/C 2

N.P lat 3°-45.7'S, long. 114°-29.9'E
Wr:fine, but cloudy; W.D: NW; W.F: 1; Sc: smooth
Ocean survey was continuously conducted.
Survey Items
o Sounding, subbottom profiling and sea bottom scanning
GOING RUN survey in the Ocean area completed.
Survey vessel "No.5 KAIKO MARU" left for Banjarmasin Port
from Takisung offshore.
Pilot boarded at No.! buoy off Banjarmasin.

Vessel arrived at Banjarmasin Port and anchored.
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Feb. 14th Fri. N.P: lat, 3°-18.9's, long. 114°-34.5'E
Wr: cloudy; W.D: N; W.F: 1; Sc: smooth.
Emigration procedure was carried out.
1000 Members of site survey left vessel for L.P survey, then
shifted to Takisung via shore.

Peg of Contrel Point was burried at Takisung L.P

1355 "No.5 KAIKO MARU" left Banjarmasin and proceeded to Takisung
offshore.
1835 Vessel arrived at Takisung offshore and anchored.
f'eb. 15 Ssat. N.P: lat., 3°-51,6'S; long. 114°-34.0'E

Wr: cloudy; W.D: WNW; W.F: 3; Sc: slight
0600 Coastal survey was carried out.
Sufvey Items
o Control survey (Position fixing by NNSS and Audister)
o Earth specific registivity survey on beach in fron of L.P
o Bottom sampling at dried up area
o Teveling on shore beach -

o -Shore topographic feature survey

Feb. 16 Sun, N,P: lat. 3°-53.5'S, long. 114°-33.5'E
Wr: cloudy; W.D: - W; W.F: 2; Sc: slight
0600 Coastal survey commenced..
Survey Ttems
o Control point survey
o Sounding, Subbottom profiling and sea bottom scanning (in
the area 5000 m away from L.P (by local boat))

0 Shore topographic feature survey
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Feb.

Feb.

17 Mon.

0600

1400

18 Tue.

0600

0600

0730
0800

1200
1700
2100

N.P: lat. 3°-53.2'S, long. 114°-33,8'E

Wr: cloﬁdy; W.D: W; W.F: 2; Sc: slight

Coastal survey commenced.

Survey Items ,

o Bottom sampling and water thermometry at St. BM-3,4,5,6
and 7

o Sounding near the shore line (using local small boat with
outboard engine)

o Withdrawn current meters at St.B-1 and B-2 (by No.5 KATKO
MARU)

o Bottom sampling at St.0-1

N.P: lat. 3°-53.5'S, long. 114°-33.0'E
Wr: cloudy; W.D: NW; W.F.: 3; Sc: slight
RETURNING RUN survey commenced
Survey Items
o Sounding, bottom sampling, water thermometry, current
cbservation and seabed photographing
Fixed point observation at st.0-2 (Bottom sampling, water
themometry, current cbservation and seabed photograﬁhing)
Bottom sampling at St.0-3
Supplement survey was carried out over an area 7 km off
Takisung {Sounding, sea bottom scanning)
Bottom sampling at St.0-3 (By vibrocorer)
Fixed point observation at St.0-4.
Fixed point observation at St.0-5.
*  Sounding survey was carried out between every fixed
station on Return Run course.

{This description will be omitted hereinafter.)
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Feb.

Feb.

Feh.

Feb.

19 Wed.

0100
0530
0930
1400
1800
2230

20 Thu.

0600

1030

1400

1730

1830

21 Fri.

0700

22 Sat.

N.P: -lat. 5°~23.2'S, long. 113°~43.8'E
Wr: cloudy; W.D: NW; W.¥: 4; Sc: moderate
Fixed point observation at 0-6.
Fixed point observation at 0-7.
Fixed point cobservation at 0-8.
Fixéd point c¢bservation at 0-9.
Fixed polnt cbservation at 0-10.

Survey vessel anchored at 0-11 and waited.

N.P: lat. 6°-35.8'S, long. 113°-12.9'E
Wr: cloudy; W.D: NW; W.F: 4; Sc: moderate
Fixed point cbservation at 0-11.
Fixed point observation at 0-12.
Fixed point observation at 0~13.-
Returning run survey in the Ocean area completed.

Survey vessel anchored at off Bumi anyar.

N.P: lat. 6°-52.7'S, long. 113°-07.4'E
Wr: cloudy; W.d: MW; W.F: 3; Sc: slight
Survey vessel "No.5 Xaiko Maru" anchored at off Bumi Anyar
through a day.
Sea bottom scanning was carried out using a local boat in the
area around magnetic anomaly point discovered in front of
Buni Anyar shore.
o The ocean and coastal survey data processing was made.
©  The instruments used for magnetic survey were relcaded on

to the survey vessel.

N.P: lat. 6°-49.5'S, long. 112°-54.5'E
Wr: fine, but cloudy; WD: W; W.F: 3; Sc: slight
o Data processing for the Ocean and coastal survey was

carried out.
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Feb.

Feb.

Feb,

1000

1100

1300

23 Sun.
0715
0750
0940
1100

24 Mon.

1500

25 Tue

115G

1345
1430

o The instruments for magnetic survey were reloaded on to
survey vessel.

The current meters were withdrawn at St. A-1 by using "No.5

Kaiko Maru", )

"No.5 Kaiko Maru" proceeded to Surabaya anchorage

"No.5 Kaiko Maru" arrived at Surabaya anchorage area and

anchored.

N.P: Surabaya Port
Survey vessel hove up anchor.
Pilot boarded and survéy vessel proceed to Surabaya berth.
Survey vessel alongsided on Surabaya wharf.
Survey vessel took fresh water in.
o Data processing for the ocean survey was made.

o The counterparts and Navy officers disembarked.

N.P: Surabaya port
Wr: fine, but cloudy; W.D: NW; WF: 3; Sc: smooth
Entering port procedure cleared

All members of survey team disembarked.

M,.P:; Suxrabaya port
Wr: fine, but cloudy; W.D: NE; WF: 2; Sc: smooth
Pilot boarded and "Kalko Maru® departed at Surabaya port and
sailed to Japan. .
Pilot left the vessel.

The vessel set her course at 310°.
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(2)

Feb.

Feb.

Feb.

Feb.

Feb.

Feb.

Feb.

Magnetic Survey Diary

5 Wed,

6 Thu.

7 Fri.

8 Sat

9 Sun.

10 Mon.

11 Tue.

1986 Wr: fine

o Magnetic surveyors shifted to Bankalan from Surabaya.

Wr: fine

o Reconnaissance at Bumi Anyar

Wr: fine

o Same as above.

Wr: fine

o Control point survey was carried out..

o The instruments for magnetic survey were installed con the
magnetic survey boat.

o Survey charts were drawn.

Wr: fine, Sc: moderate
o Control point survey (leading point established)
o Magnetic survey was carried out at dried up area by man-

walking.

Wr: fine; Sc: moderate
o Eguipped a large magnetic boat.

O Data processing

Wr: cloudy; Sc: rough

o HNo magnetic survey conducted at costal area due to bad
weather.

o Levelling survey at dried up area.

o Data processing
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Feb.

Feb.

Feb.

Feb.

Feb.

Feb.

12

13

14

15

16

17

Wed.

Thu.

Fri

Sat.

Sun.

Mon.

Wr: cloudy; Sc: rough
o No magnetic survey at coastal area due to bad weather.
o Magnetic survey at dried up area was conducted by man-

walking.

Wr: fine, but cloudy weather; Sc: smooth
o Magnetic survey was conducted at coastal area, using a
large local boat.

o Equipped a small magnetic boat

Wr: fine, but cloudy; Sc: smooth
0 Magnetic survey was conducted at coastal area, using a -
small local boat.

o Data processing -

Wr: fine, but cloudy; Sc: slight
o Magnetic survey was conducted in coastal area, using by a
large local survey boat.

o Data processing

Wr: fine, but cloudy; Sc: slight
o Magnetic survey was conducted in coastal area, using a
large local boat. (Magnetic survey at offshore area was

completed.)

Wr: fine, but cloudy; Sc: moderate
o Magnetic survey was conducted in dried up area by man-~
walking

o Data processing
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Feb.

Feb.

Feb,

Fehb.

Feb.

18 Tue

19 Wed.

20 Thu.

21 Pri.

22 sat.

Wr: fine, but ¢loudy; Sc: rough

o Magnetic survey was conducted in dried up area by man-
walking.

0 Magnetic survey was started, using a small local boat,

stopped due to bad weathex.

Wr: fine, but cloudy, then cloudy; Sc: smooth

o Magnetic survey was conducted in dried up area by man-
walking.

o Magnetic survey was conducted in coastal area, using a

snall local boat.

Wr: fine, but cloudy; Sc: slight
o Magnetic survey was conducted in dried up area by man-

walking,

but

o Magnetic survey was started, using a small local boat but

stopped due to bad weather.

o Data processing

Wr: fine, but cloudy weather; Sc: smooth

o Magﬁetic survey was conducted in dried up area and
completed in this area.

o The peg for control point was burried at L.P in Bumi
Anyar shore.

o Topographic survey was conducted around the L.P,

o Data processing

Wr: fine, but cloudy; Sc: slight

o The instruments for magnetic survey were cleared.

o The instruments were reloaded onto "No.5 Kaiko Maru”.
o Representative surveyors called on the governer of the

State of Madura island and the that of Bangkalan
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prefecture as well, and reported on the completion of the

magnetic survey,

Feb. 23. Sun. Wr: fine

o Magnetic surveyors moved to Surabaya. from Bangkalan.
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Appendix 2. Survey Vessels

When conducting the route survey, the gurvey vessel "Kaiko Maru No.5" was
used in the ocean area and the local sur#éy boats "Bintang Selatan II" at
Bumi Anyar and "Jadi Jaya" at Takisung were used in both coastal areas.
Local small boats were also used for magnetic survey and as traffic boats
at the time. . -

The vessel and boats were selected as the cable route survey vessel (boats)
to perform full éapability; betails of vessel (boats) used for the route

survey are given beibw, and ouﬁfitting of "Kaiko Maru No.5" is shown in

Figure 2-1.

Survey vessel "Kaiko Maru No.5" (Owner: Tokai Salvage Co., Ltd.)

Length, overall

Length between perpendiculars:

Moulded width
Moulded depth
Planned draft
Thruster

Speed

Fuel tank capacity
Fuel consumption
Classification
Navigation area
Gross tonnage

Main engine
Propeller

Main generator
Buxiliary generator
Square of working deck

Hold capacity

48.30 m’

41.80 m

10.00 m

4.60 m

3.50 m

Bow thruster (2.3 tons)
13 knots

265 k1

12 kl1l/day

NK (NS MNS)

Limitted ocean going {International)
499.59 tons

1,600 BHP x 2

: V.P,P, % 2

220 kvA x 2
50 kva x 2
180 m2

500 tons
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Lifting gears

Max. crews onboard
Navigation aids

Conmmunications

Survey instyument

Observation room

Local Survey Boat No.l
Nationality
Type

Gross tonnage

Local Survey boat No.2
Nationality
Type

Gross tonnage

Local Survey boat No.3
Nationality
Type

Gross tonnage

: Large A shape frame (10 tons)
Winch (3), Capstexrn (2)
: Crews (14), others (26)
: Radar, NNSS and Elgptro—magnetic log
500 W wireless telegram
400 W wireless telephone
International VHF telephone
Facsimile
: Echo sounder, Echo sounder (for deep sea}

: Observation room and data processing room

"Bintang Selatan II" (Figure 2-2)
: Indonesia
: Fishing boat
About 30 tons

"Jadi Jaya" (Figure 2--2)
: Indonesia _
+ Traffic boat
: About 12 tons

4 local small boats (Figures 2-3, 2-4)
:+ Indeonesia
: Fishing boats
: Each about 0.5 to 2 tons
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S

JADI JAYA
Figure 2- SURVEY SHIPS
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Figure 2-3 LOCAL SMALL BOAT(BUMI ANYAR)
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Figure 2-4  LOCAL SMALL BOAT (TAKISUNG)
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Appendix 3 Survey Equipments and Survey Methods

Main eguipment used for the route survey are given in the table below.

Survey Items | Name of Egquipment |Q'ty | Manufacturer Model
Positioning NNSS 1 |J.r.C, JLF-3850
OMEGA 1 " JLA-104
Radar 1 " JMBA~252
Electronic posi- 1 Telluro- MRD-1
tioning system .Ineter
' " ' 1 5pPC 9D
Transits 3 Sokkisha Reading 10"
Sextants 4 | Tamaya "
Sounding Echo-sounder for 1 Raytheon DSF-6000
shallow sea Digital type
Portable echo- 1 Senbon Denki | PDR-101
sounder
Lo 1 Rasa Denshi |RS-61
Subbottom Sparker 2 | NEC NE19C
profiling Sonoprobe 1 Kaijo Denki 5p-3
Sea bottom Side scan sonar 1 EG & G SMS960 (Deep sea)
scanning " 2 Mark-1B
Bottom Vibro corer 1 Toho-Chika Soft landing type
sampling Pistone corer 2 | Rigo-sha Piston type
Smith-Mcintyre 1 "
Water - Electric 3 Toho-Dentan ET-5
thermometxy thermometer
Current Aanderaa current 9 handeraa RCM~-4
observation meter
Photographs Deep sea camera 1 Benthos
of seabed Handy underwater 1 Nikon
camera
Survey on Distance meter i K&E Autoranger—J
land Level 2 Sokkisha Auntomatic
Earth specific 1 Yokogawa-
resistance meter Hokusin- 3244 type
Denki
Magnetic Magnetic meter 2 | Daiwa Tansa | DTM-2 (for sea)
survey DTM~1 (for shore)
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(1)

Positioning

1)

Navy Navigation Satellite System (NNSS)

The Navy Navigation Satellite System'(NNSS) is consists of five
navigation satellites curvently in operation and a command earth
station capable of measuring orbits of the satellites and trans-

mitting their orbital data to the satellites.

These satellites all fily on a circular polar orbit which passes
just above the north and south poles located at both ends of the
axis of the earth. The satellites fly around the earth at an
altitude about 1,100 km ana_ cycles of about 108 m;i.n.u-tejs, and the
earth rotates'on-its.axis eastwétd by about 26.5° duiihg this
period. The five satellites can, therefore, be successively used

one by one as the earth rotates on its axis (refer to Fig. 3-1).

The area where the survey was conducted is located in a range
between the latitudes of 3° 8 and 7° S, and the number of satel-

lites which fly over this area is about twenty {20) per one day.

The positioning principles of the NNSS are as follows: A satel-
lite of the NNSS transmits signals of two frequencies;
£, = 399.968 MHz and f

1 2 .
well at two-minute intervals and data required for calculating the

= 3/8-f1 = 149.988 MHz and time signals as

satellite position, as illustrated in Figure 3-1.

The satellite transmits time signals at positions {(time) of t

Of
t1, t2 ..... rotating on a circular orbit. Consequently, the time
of t1 - tO’ t2 - ti’ fenes ti - ti.__1 are all two minutes. At this

time, the satellite gradually approches the earth in the order of
D (to), D(tl) e D(ti), leaving the earth thereafter in the
reverse order, and sinking below the horizon. The receiving

frequency is counted at this time. Applyving the Doppler effect to

' the above proves that a doppler shift is zero when the distance

between the satellite and the earth becomes minimum, and accumula-
tion at one cycle is counted, assuming that the transmitting

frequency of the satellite is 392.968 MHz x 2 minutes. On the
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other hand, since the satellite always moves in reality, the
accumilated value differs from the value mentioned above. In
other words, variations of the distance between the satellite and
a receiving point can be found if the wavelength of radio wave is

know.

Point where the distance difference D(ti) - D(tiwl) thus obtained
becomes constant form a hyperboloid of revolution, and considexing
the condition that a Ship ig on the surface of the earth, a line
on which the hyperboleid and the surface of the earth cross each
other represents a positional line of the ship. The positioning
principles of the NNSS is a sort of hyperbolic navigation similar
to the Loran or OMEGA system.

Specifications of Satellite Navigation System JRC-JLF3850

Positioning accuracy : 0.1 nm when ship is at rest.
0.2 nm to 0.5 nmm when ship is cruising.
Power : DC 10 to 40 V below 19W.
| AC 100/220 v 30va

Operating temperature : 0°C to 50°C

-25°%C to 70°C (antenna section)

Receiver

Receiving frequency : 399.968 MHz *10 MHz
Tuning : Automatic tuning
Sensitivity : -145 4B

Dynamic range : -140 to -8B0 dB
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line of
- position
-~

Raceving
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Figure 3-1 PRINCiPLE OF POSITIONING BY NNSS
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2) OMEGA System

‘he OMEGA system adopted for the route survey is used as a hybrid
navigatiﬁn system, which is combined with the NNSS as an auxiliary
system, for continuously determining the position of the survey
ship at other time except during the positioning using a satel-
lite.

Eight f)MEGA stations are located on the earth, and the ship's
positién can be found by this system. By éombining this OMEGR
systéﬁ_with the NNSS; the positioning isuaéhieﬁed by'correqting a
deviation of the propagation CharééteriStic of.the OMEGA wévé
(which always varies with conditions of the ionosphere). Eigure
3-2 shows the hybrid,naviqation System consisting of é combination

of the NNSS and OMEGA system.

Specifications of Omega Receiver JLA~104

Receiving frequency : 10.2 kHz, 11.33 kHz, 13.6 kHz
Sensitivity : below -20 dB (100 Hz BW)

Dynamic range : 80 4B

Phase tracking : 3 freguency auntomatic tracking at

_ 8 stations
Phase indicating resolution : 1/100 cycle
Segment synchreonization : Automatic synchronization
Power : AC 85 to 135V/165 to 265V
45 to 65 Hz, 27VA
Auxiliary power DC18 to 35V, 17W
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-

Receiver (NNSS and OMEGA)

Gyrocompass
A-D Converter

Antenna

Bearig Signal

Antenna Section

Omega Receiver

Printer

Receiver

DC 10-42V

Monitor TV

Rectifier [ AC100/
110/220V

Figure 3-2 HYBRID NAVIGATION SYSTEM CONSISTING
OF A COMBINATION OF NNSS AND OMEGA
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Radar

The radar is a device for determining the ship's position by
detecting the distance (range) and bearing of a target utilizing
radio waves transmitted from an antenna. In the route survey, the
radar was used for determining the Ship's position except the
position fixing by'one satellite and that using a next satellite
in the ocean area. The radar Coﬁsists of a transmitter, a

receiver and an antenna as shown in Figure 3-3.

The radar transmits and receives radio waves at same point, and
utilizeé recﬁilinear propagation, constant speed and reflectivity
characteristics of radio waves. Tt transmits directional waves
from the éntenna, receives. waves reflected from objects such as
conspicuous=targets and makes them depict an image on the cathode-
ray tube (CRT}, thus allowing the positioning to be conducted by
measuring the distance (range) and bearing. Specifications of the

Radar JMA252 are given below:

Indicating system : PPIL

Indicating plane : 305 mm (12 inches), valid dia. 279 mm

Distance range . 0.75, 1.5, 3, 6, 12, 24, 48, and 96
miles

Minimum detecting distance: T.ess than 25 m

Bearing accuracy : Less than 1°
Bearing resolution : Less than 1°
Reading bearing system : Relative and true
Power : AC 100/110/115v, 50/60 Hz, 1i¢
Consumed power : 700VA
ANTHENA
Directivity : Horizontal beam width 1°

Vertical beam width 20°
Revolution : 22 rpm (60Hz), 18 rpm (50H=z)
Driving motor . AC 100/110/115v, 50/60Hz, 3¢, 200W
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RECEIVER~TRANSMITTER
Frequency output : 9.365 to 9.455MHz

Peak transmitting output: 25kW

- 146 ~



JMA-252 Radar

Antenna
C Transmitter .
Pransmitter - Receiver
Receiliver '
Indicator
Figure 3-3 . . RADAR SYSTEM
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4} Electronic Positioning System

The electronic positioﬁing sjéfém”{Audister and MRD-1) are a
highly accurate distance méasﬁring.dévice using microwaves. This
device was used in coastal’ area df:Bﬁmi.Aﬁyar and.Takisung. The
position*wéé'détérmined béSéé'oﬁ thé'2¥éistance method using an
Audister and MRD-1 and .one: dlstance one dlrectlon angle method
with using theodllte._ The Audlster and MRD -1 each consist of a
master station (Interrogater) on ‘a survey shlp and & slave station
(responder} on the land (flqure 3= 4 Flgure 3-5) .

The thebory of operatlon of electronic dlstance meter is. descrlbed
here under. A radlo weve (f ) 51gnal is transmltted from the
master station,  and (f ) Slgnal is transmltted from the slave
station units., The wave transmltted from the slave station is a
composite two-Ffrequency (fl—fz)_signal consisting of a combination
of the (fz) signal and (fl) signal received from the master

station.

The master station combines the (f2) signal received from the
slave station with its own (fi) signal to obtain the (fl_f2)
signal, and compares the phase of this composite signal with that
of the (fl_fZ) signal received from the siave station. Therefore,

the propagation time required for the f, signal of the master

1
station to return from the slave station is measured, and the

distance between these two station is measured accordingly.

Specification of the Audister and MRD-1 are given below.
budister

Maximum measuring distance : 20 km

Maximum indicating value : 99999,.9m
Measuring accuracy : ¥0.1m
Frequency
Master station : 8960 MHz
Slave station : 8860/8850MH=
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MRD~—

Power output

Powérlvoltage.and
consumpted. power

Master -

Slave

1

Maximum meésufing'distance
Maximum indiééting.value
Measuring accuracy

Frequencies

Power output

Power voltage and
consumpted power

Master

Slave

0.3w

: AC 100V *10%, below 150VA
: AC 100V or DC 24V below 50VA

100km
99999, 9m

im 3 x 10_6D (D: measured distance)

: Master 2977 MHz ~ Slave {1) 3010 MHz

Slave (2) 3020 MHz
1w

10.5 to 34V DC 90W
10.5 to 16V DC 40W
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Master device

Slave device

Figure 3-4 AUDISTER ELECTRONIC POSITIONING SYSTEM
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Slave device

Figure 3-5 MRD-1 ELECTRONIC POSITIONING SYSTEM
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(2)

Echo Sounding

The echo sounder shown in Figure 3-6 and Figure 3-7 is camposed of a
recorder, transducer, signal prqcessor, etc. It finds the water depth
just below a survey Ship.with én acoustic pﬁlSe emitted to the seabed,
and the time requiréd for thé pulse reflected from the seabed return

to the ship meaéured.

When conducting a route survey in the;ocean.a:ea the-diqitél echo
sounder (DSF-6000) and the portable.eého souﬁder (PDﬁ—lOi), those are
mounted aboard the survey ‘ship, "Kalko Maru No.5", were used. When
conducting the survey ln the Coastal area, a portable echo sounder

mounted aboard a small work boat was used.

Each echo sounders are light in weight and small in size with high
precision. The DSF-6000 digitale type echo sounder consists of a

recorder, a signal processor, a transducer and a digitizer.

Since this device is éble_torobtain scunding record with high resclu-
tion up to depth of 3000m at deep sea with two frequency supersonic

waves of 24 and 100KHz or 40 and 200KHz output at the same time.

The echo sounders (PDR—iOl and RS~61) for shallow sea are a light-
weight and small-sized echo SOunder.fully émploying transistors and
IC's. 1Its water depth recoxrding system is that recelVlng signals are
recorded on a dry discharge recording paper, and the water depth is

depicted with a recording pen which moves rotationally.

A noise, which Is produced when the-recording pen rotates, is reduced
by adopting a PC brushlss motor for driving the. recording pen.

The transmission is made by the phdtotransistor system. In this
system a rotary slit disk is incorporated into the echo sounder, and a
phototransistor receives liQh£ generated by a photodiode when the
light passes through.the”slit, and geherates an electric pulse, This
pulse is converted into an acoustic pilse by being passed through a

separate converter, and sent to the seabed from the transducer.
The signal reflected from the seabed and reached the transducer is

converted into an acoustic pulse, and supplied to the receiver through
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a duplexer, The recorder recofds both of these Signals and a

transmitting pulse, thué depicting a tbpéqréphy of the seabed.

The water depth recorded in the above méthéd”is”subject to adjustment
aécording to the underwater sound speed, draft, tidal heigh, etc. BSo,
a real water depth 'is now indicated. .

* The water_depth:recordéd_Wefe.corrected'by tidal correction

{adopted tidal 1evel'a£ Suiabaya:and Tabanic} and sound speed (by Bar-
check method) and actual water dépth were.éalcuiated. The water depth
level in coastal area was pfiﬁcipallj based on the level listed on the

marine chart.

Specifications of the echo sounder (PDR-101 and DSF-6000 digital type)
are as follows. RS-61 type echo sounder was excluded for the reason

that it is similar to PDR-101 type.

¢ PDR-101 type echo sounder
Recording range : 0 to 60m (shallow sea).

0 to 120m (deep sea).

Accuracy angle : *3 cm + D/1000 (D: depth m)
Beam angle : 6° (beam width)

Freguency :  200kHz

Power : DC 24V i.SA

o DSPF-6000 type digital echo sounderxr
Recording fange : Low frequency 2.5 to 2000m at 40kHz
High frequency 1 to 500m at 200kHz

Accuracy : Water depth recorded x 10.1% imax. 0.7m
Resoluticn : 0.025% Scale measured
Beam angle 1 20° at Low frequency

10° at High frequency
Power ' : : DC 24V or 12V, about 90W

Digital expression: a number of 4 figure
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RS-61 Recorder

PDR-101 Recorder

Figure 3-6 R5-61 AND PDR-101 ECHO SOUNDER SYSTEM
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DSF-6000 Digital Recorder

Recorder

Digitizer

L

Transmitter

Receiver Signal processor

Transducer

Figure 3-7 ECHO SOUNDER SYSTEM
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(3)

Seismic Prospecting

A low-frequency acoustie wave with a large output is used for investi-
gating the geological structure under the seabed. Altheughra part of
it is reflected from the seabed, this 1oﬁ—fré§uéndy,1arge—eutput
acoustic wave penetrates under”the'séabed,_ena‘gredﬁailyﬂqtfenuates

while repeating reflection at each boundary between étréta,

On the other hand acoustic waves reflECﬁed from fﬁé seéﬁed are
amplified after having been recelvcd by the transducer, to depict a
geological proflle on the lecorqlng paper. Theoretlcally Speaklng,
lower the Irequency, or the 1arger the output 1%; the deeper the
exploration range reaChes, buL on the other hand the resolutlon
deteriorates, and it becomes difficult to glasp a mlnute geologlcal

structure.

Seismic profiler used for the route survey is a discharge type
(sparker}, magnet striction and vibration type (Sonoprobe}. They are
used according to their prospecting capabilities. Outlines of these

seismic profiler are described beliow.

1) Discharge type (Sparker)

In the transmitter, voltage boosted by a transformer is rectified
to DC high voltage, and stored in a high-tension capacitor. &
high voltage'on—off circuit is actuated by a starting trigger from
the receiver, and high-voltage DC charge is supplied to an

underwater discharge electrode to make it discharge.

A powerful low-freguency acoustic wave generated by discharge
propagates through water and under the seabed, and is reflected
from various acoustic boundaries, and then returns again into the
water, This reflected acoustic wave is caught by a thed
transducer, converted into a voltage signal, and sent to the
receiver, In the receiver, this feeble signal is amplified,
filtered, controlled and amplified. Thus light and dark patterns

are depicted on the recording paper. (Figure 3-8)
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Specifications of Speaker NE-19C

Transmitting energy : 200.joules
Recording range ¢ 100, 200, 400 and 800 m
width of recording paper '+ 200 mm x 2 tracks

Recording papér feed speed : 120 and 60 mm/min.

Receiving frequency band : 100 to 5,000 Hz
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Recorder .

Sea surface

s Amplifier Contrdliex

>

A .
Array hydrophpne <L S Layers

Sound source

bottom

hY
MWV T

=7 78

Sub-bottom Profiling

Figure 3-8 SUB-BOTTOM PROFILER (SPARKER)
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2) Magnet striction and vibration type (Sonoprobe)

The principles of deﬁice are thaf the acoustic pulse is
Lransmltted from a transmlttlng—traneducer, fixed on ship's side,
and that the pulse proPagate through the sea down to the seabed
and under the, seabed réflected from an acoustic boundary and
returns ag;g‘in 1_:_1;’to the'water.

The refreefea acouséic wave ie'received by the hydrophoﬁe, and
converted into an electrlcal s:gnal and send to ampllfler In

amplifier, this feeble Slgnal is vused for ampllficatlon, proces-

sing signal, control and power ampllflcatlon

patterns are recorded on the _recordlng chartt-.

Fig. 3-9 shows a block diagram of sonoprobe.

Specifications of sonoprobe are as follows,

Recording system : Straight line recording by belt,
Recording range : Shallew 0 to 25m

_ Deep 0 to 50m
Shifting step : Shallow 5m x 20 steps

Deep 10m x 20 steps

Recording chart : Dry chart width 150mm, length 10m
Chart feed speed : Shallow 80min/min, PDPeep AQmm/min.
Osgiilation : Shallow  360mm/min, Deep  180mm/min.
Amplification = Straight amplification

Transmission-Reception: Independent pulse transmission & reception

Power supply : AC 100v, 50/60Hz, 2KVA
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SONOPROBE

Recorder Receiver Transmitter

Power
{Generater)

Synchronous
power supply

Transmitting
- transducer

Receiﬁing
- kransducer

Figure 3-9 SONOPROBE SUB-BOTTOM PROFILER
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(4)

Bottom Scanning

When conducting the route survey, two type of side scan gonar (MARK 1B
and SMS-960) were used for investigating the seabed surface condi-

tions, (See Figure 3-10)

The side scan sonar is a device for investigating uneven conditions of

the seabed surface,‘and its fundamental functions are the same as a

.echo sounder. In the case of a echo sounder, a transmitting element

positioned near the sea surface emits an acoustic pulse downward just

below it in a narrow beam. On the cher hand, in'the case of a side

-scan sonaf, a pulse is emitted obliquely to the seabed from a

transmitting element attached to a "tow fish" which is towed near the

seabed surface.

Transmitting and receiving elements are arranged on both sides of the
"tow fish" so that they point to the direction which is at a right
angle to the towing diréction, and an acoustic pulse is transmitted so
that it covers a wide.angle of several ten degfees in a vertical
pléne,'and an-angle of about one degree in a hoiizontal'plane.
Booustic waves reflected From the seabed are poﬁtinﬁbusly'receiﬁéd by
being accompanied by’ the delay the time corresponding to the distance

between a "tow fish" and an acoustic wave reflecting point. Since an

‘acoustic wave is attenuated according to the propagation distance, the
difference in receiving signal intensity is equalized by a time equa-

‘lizer, the gain of which varies with time.

Output signals of the receiving amplifier are recorded on the chart

paper at positions corresponding to the distance between the "tow

fish" and the acoustic wave reflecting point, As fish is towed{ the

conditions of the seabed surface are recorded in two dimensions just
like a photo showing light and dark patterns corresponding to the
unevenness of the seabed surface. It also has such functions that the
strain of a seabed record is corrected real time, depending upon the
range and ship's speed and that the record is scaled down by an aspect

ratio of 1:1, and alsoc that the topography of the seabed is shown like
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an aerial photograph.

The specification of the side scan sonars for shallow sea (MARK 1B and

8MS-960) are as follows:

MARK 1B = . SMS-960
Range scale 150,100,125,200,250, 500 m | 100,150,200,300,400,500 m
Scale line Every 25 m o Every 25 m
Input power . |24 % 30V DC, 4.V B8A | tt5v AC
Recording paper Wet,'28 em x 39 m ‘Dry, 28 cm x 50 m
Weight 38 kg ' 75 kg
Dimensions 28 cm x 84 cm x 44 om 94 cm x 72 ¢m x 45 cm

272 Tow Fish

Operating frequency

105 +10KHz

Pulse Duratian

0.1mm/sec

Peak output 128 dB
Horizontal beam pattern 1.2¢

Vertical beam pattern 20 or 50° wide
Operating depth 0 to 600 m

Normal tow speed

0 to 15 knots

Weight

24kg in alx 16kg in water

Dimension

140cm length, 30cm height, 11.4cm in diameter
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SMS5~960 recorder

MARK-1B Recorder Tow fish

SM5-960 AND MARK-1B SIDE SCAN SONAR
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(5)

Bottom Sampling

A vibrocorer, a plston corer and a Smith-McIntyre sampler were used
for sampling sediments of the seabed. These bottom éamplérs are shown

in Figure 3-11,

Cutlines of these bottom samplérs are described below.

1) Vibrocorer ' S
The vibrocorer is-a bottom sampler utilizing the priﬁciples of
liquefying phenomenon of sand caused by vibratioﬁ, unlike conven-
tional tybes of bottom samplers. It éohsists'of-an hydrolic

vibraﬁor, a hydfaﬁlic lose, battery, a hydraulic control unit, etc.

The vibrocorer suspended from a survey ship down to the seabed
samples the sandy sediments of the seabed by with the vibrator
actuated at the upper end of the corer by operating the hydraulic
control unit, which is submerged in the sea, from an ultrasonic

device mdunted akoard the survey ship.

Specifications of the vibrocorer are as follows:

“-Specificaion
Power for vibration 1000 kgs
Freqﬁency of vibration 1500 cpm
Dia. of core barrel 76.3 mm
- Length of core barrel 4m, 8m
Dia. of core 58 mm

2} Piston corer

The piston'corer is d?oppéd down to the seabed from 2 m above the

seabed by the léver action which is made when a wéight, which

reaches the seabed, prior to a bottom'sampier reaches the seabed.
" When lifting up the piston corer, the piston sécks ﬁé'thé sedi-

ments of the seabed into ar acryl pipe and holds them.
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3)

A stainless steel catcher at a port of the corer also serves to
prevent the sediments from flowing into the watef.&uring.recovery
of the piéton corer by meane of such'a mechanism as that allows an
object to move only in Lhe 1nward direction. The seabed excava-
ting depth of a cable’ layer can be roughly estlmated from the
seabed penetratlng depth of the plston corer..,_

Smlth—McIntyre sampler :

The sm1th~McIntyre sampler of grab type is so de31gned that when
it reaches the seabed, a: sprlng 1n it is released and that the

sedlments of the seabed are taken in a grab
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Vibrocorer

Piston corer

Figure 3-11 BOTTOM SAMPLING DEVICES

~ 186 -



(6)

Current Observation

The mooring methods of éurrent meter used for the current observation
are shown in Figuré 312, After current meter were recovered, the
recorded magnet tape (MI'). were analyzed by a computer which had been
placed in vessel'! observation room, The results were used for prepar-
ing an interim repdrt (Eigﬁre 3-13). Also, the M.T was brought to
SHS's head office in Tokyo, and noises'iﬁ the.record were removed and

then the records were analyzed.

The final results were used for preparing a Fiﬁal Report.

* Aanderaa Current Meter

The specifications of the current meter are as follows.

Measurement lteﬁs Measureément Range
Current direction 0° to 360°
Current velocity 2.5 to 250 cm/sec
Water temperature -0.34 to 32.,17°C
Electric conductivity 0 to 70 mmﬁo/cm

A measuring interval is selectable to 0.5 to 30 minutes.
A especially designed 9V baltery is used for a power supply, which
allows this current meter to be usabie time of 10,000 intervals.

The pressure with-standing depth is 2,000 m.
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Current observation at Bumi Anyar, Takisung off shore
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Figure 3-12
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Figure 3-13 AANDERAA RCM-4 CURRENT METER
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(7) Water thermometry

Water thermometry was. carried out each 5.stétions in the both coastal
areas and 11 stations in the ocean area. Statiéns were 21 in total.
The observation was carried out in way of lbwexing sensor with an
electric vord from deck after vessel completely stopped. The value at
each cbservation layer was read at the recording part of electric

thermometer (ET-5) onboard.

Before and after observation at each station; an index error was
checked by using a standard themmometer, and the obtained value was

corrected as required.

The layers of observatibn were watex depth O?Sm deep, 1, 2, 3, ... 10m
with im pitch upto 10m layer, and 10m, 20m,.déep each 10m pitch at
station where is deeper ﬁhan 20 m in water depth, and the deepest

layer was 1m above seabed.

The specifications of ET-5 are as followé;
Measuring range : -5° to 40°C, minimum scale 0.1°C
Response speed of sensor power: 2 to 3 sec.

Power s U-2 battery, 1.5V x Z2pcs
With-standing depth : Up to 1000m
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Sensor into the sea

Figure 3-14 ET-5 ELECTRIC THERMOMETER
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Seabed Photographing

Cameras used for the route survey are a. deep sea.camera {Benthos,

U.S.A) and an underwater camera (NIKON, Japan) (See Flg 3-15},

The photographing stations of using a- deep sea . caera were ten every
20 miles between the station 15 miles off_Takisung.L.P and the station
9 miles off Bumi Anyar_L,P; Photqgraphing by dive£s with use of an
underwater camera was conduétediat.z stations in the coastal area at
Bumi. Any