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SECTION I

INTRODUCTION

A marine seismic reflection survey was conducted by the

M. V. "EUGENE McDERMOTT II" in the Bass Strait area of

Tasmania on the T-13-P Prospect for Otter Exploration N.L.,

between 6th May 1980 and 8th May 1980.

400.475 Kilometres of 48 fold reflection coverage was shot

utilizing a 2400 metre streamer under continuous tow in

conjunction with a Pneumatic Acoustic Energy Source (Airguns)

generally operating 24 hours a day.

Recordings were made using one set of DFS V with 2 tape

transports recording on 12.7mm magnetic tape in 9 track

1600 BPI Seg. B Digital Format. A record length of 4 sec

with a sample rate of 2 msec was used.

The ship's location was determined by Maxiran, a precise radio­

location system, owned and operated by Offshore Navigation Inc.,

of New Orleans, U.S.A. The network consisted of three fixed

base stations with a mobile unit on the survey vessel.
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SECTION II

OPERATION PROCEDURES

••'"! ,.'

•

A. ,RECORDING

One Texas Instruments Digital Field System V (DFS V) with

two tape transports was used for all recordings. A Servo

Writer Profiler was utilized to obtain 100% (Near Trace

Gather) subsurface coverage (uncorrected section) of

4 seconds duration directly from monitor recording of

trace 1/94.

Direct Read After Write (RAW) monitors were generated

approximately every 50 shotpoints for quality control

purposes. In making these displays the instantaneous

gain was removed and programmed gain control was applied

so that relative amplitude variations between traces

could be observed.

B. STREAMER

The 2400 metre, neutrally buoyant, continuous two

streamer consisted of 48 'live' sections each 50 metres

in length. Seven nylon stretch sections each 50 metres

in length were placed between Group 96 and the recording

vessel to attenuate ship generated noise.

Six waterbreak/depth transducer sections each 4 metres

in length were placed in the streamer between the front

stretch and group 96 and between groups 81/80, 61/60,

41/40, 21/20 and 5/4. Six remote control 'Cole' cable depth

controllers were placed on the streamer at the same

positions as the depth transducers except instead of

placing one between groups 5/4, it was placed between group

one and the tail stretch.
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Two waterbreaks, one between the front stretch and Group 96

and the other between groups 81 and 80 were used.

Tail buoy bearings were checked at regular intervals to

ensure the feathering angle did not exceed specified limits

during recording. Occasionally, tail buoy bearings were

not recorded due to sea clutter on the radar.

C. ENERGY SOURCE (AIRGUNS)

An Electro-Pneumatic Acoustic Energy Source known as

"Airguns" was used for reflection work. The Airgun has

basically two moving parts, the shuttle and solenoid.

Compressed air is supplied to this unit at a pressure of

13789 kPa (2000 psi). The shuttle is forced to close on

initial application of pressure. Compressed air fills the

reservoir chamber through a central orifice in the shuttle.

To discharge the gun an electrical current activates the

solenoid and retracts a plunger, thus enabling compressed

air to pass through a port hole to the underside of a flange

at the top of the shuttle. The pressure difference above

and below the shuttle then thrusts it open. The air from

the chamber then escapes through four port holes near the

centre of the gun and expands rapidly through the water,

producing a single bubble and resultant shock wave. The air

bubble collapses in a manner similar to that caused by

explosives with one notable exception in that its period

is controllable and is placed in the desired seismic

frequency band.

There are three variables used to control the frequency

content of the shock waves. These are:

i) depth of the airgun in the water

ii) pressure at which the gun is operated

and

iii) size of the chambers used on the gun
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Using different guns of various chamber sizes broadens

and flattens the frequency spectrum of the pulse (plate 3).

The depth of the airguns was 7 - 8 metres and they were

operated at a pressure of 13789 kPa (2000 psi) with the

pressure never falling below 12755 kPa (1850 psi).

The individual airguns were arranged to produce a

1450 cu. in. array. This array consisted of:

i) 5 x 100 cu. in. guns = 5 x 1.640 litres

ii) 6 x 80 cu. in. guns = 6 x 1. 312 litres

iii) 2 x 60 cu. in. guns = 2 x 0.984 litres

iv) 4 x 40 cu. in. guns - 4 x 0.656 litres

v) 3 x 30 cu. in. guns = 3 x 0.492 litres

vi) 2 x 20 cu. in. guns = 2 x 0.328 litres

vii) 2 x 15 cu. in. guns = 2 x 0.246 litres

viii) 2 x 10 cu. in. guns = 2 x 0.164 litres

ix) 2 x 5 cu. in. guns = 2 x 0.082 litres

These guns were arranged and spaced (see plate 4) so as

to operate as a tuned array which yields a flat frequency

spectrum.

N.B. 280 cu. in. (4.592 litres) of airgun volume was

available in the form of spare guns

1 psi = 6.8945 kPa

1 cu. in. = 0.0164 litres

The theoretical power output of the energy source is in

excess of 35 bar metres.

The shotpoint interval was 25 metres with the airguns being

fired every 25 metres to give a 48 fold coverage.
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D. INSTRUMENT AND NOISE TESTS

Instrument tests were carried out each day and the results

were examined in an analog form in the field. These tests

consisted of Dynamic Range Determination, Amplifier Noise

Test and Automatic Gain Control (AGC) Test. Frequent checks

on tape speed and skew were made. Tapes from each system

were read on other transports as a check to confirm

readability.

A set of monthly tests were carried out on 23rd April 1980.

These ·tes ts included Harmonic Dis tortion, Gain Linearity,

Periodic Calibration checks, skew checks, and the above­

mentioned tests. These tests were analysed in the Sydney,

Australia, Processing Centre using TIAC routine, and found

to be up to Texas Instruments standards.

The instruments performed without malfunction throughout

the survey.

E. AIRGUN CONTROLLER

The Texas Instruments Automatic Airgun Controller (TIGER*)

can be controlled:

i) COMPUTER MODE

In Computer Mode the CMS II Navigation Computer sets

and monitors the last eight firing times of the

individual guns in the array and keeps them to within

1 ms.

The firing instant is sensed directly from the initial

shuttle movement and the array is consistently tuned.

It is also noted that there is a· 51 ms delay from SOD,

on tape, to the time the airguns are fired.
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ii) STAND ALONE MODE

In this mode, which is independent of the CMS

Navigation Computer, it sets and monitors only the

last two firing times of the guns, and does essentially

the same as in Computer Mode.

This detection system also provides a direct monitoring of

the performance of each gun with an automatic display

indicating a no-fire or self-fire for each individual gun.

F. FATHOMETER

A Simrad Model EA fathometer with an operating frequency

of 38 kHz was used.

Each fathogram was identified by line number, direction

shot, time and date of first shotpoint and scale. The fatho­

grams were marked and labelled every 50 shotpoints.

This unit has an operating range of 0-1700 metres with a

digital readout and paper record. A wide selection of ranges

are available and the instrument is corrected for draft.

No malfunctions of this equipment occurred during the

survey period.

....

G. SURVEY

Navigation

The prime navigation used was Maxiran. The raw Maxiran

ranges were interfaced into the CMS-II, so that all

production recording was computer controlled. Recording

was done in 'distance' mode, that is by indicating a

shotpoint at every 25 metres of,travel along a pre-plotted

line. Occasional changes to 'time' mode were made when real

time shotpoints became displaced with respect to the
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pre-plotted shotpoint.

094010 ••
The required course of the vessel was displayed on centre­

line trace plotters. All survey data was recorded on

magnetic tape by the CMS-II for post processing, with

periodic printouts for onboard monitoring.

The Maxiran equipment was calibrated onshore, then the

accuracy of the survey net was verified by the M/V "McDERMOTT"

in good angle from all 3 shore stations.

Offshore Navigation Inc., will submit a separate full report.

CMS software programme 404.71 was used for the survey with

velocities from Maxiran or Doppler Sonar while azimuth was

derived from the vessel's gyro compass.

Primary navigation was constantly checked by the CMS

Satellite option and by three way fixes calculated using

the TI-59 "Three Way Fix by Iteration" programme.

Prior to starting the survey, the co-ordinates for line 80F-l

were altered but labelling remained the same.

Unstable and weak Maxiran signals occasionally caused problems

with navigation. On line 80F-4, signals from Cape Portland

were lost and eleven shotpoints were missed while corrective

action was being taken. Both lines 80F-ll and llA were

terminated due to weak or non-existant Maxiran signals

causing shotpoints to be missed and erratic track plotter

movements.

Line 80F-13 was terminated when unstable Maxiran signals

caused the CMS to start the line well before schedule.
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At shotpoint 377 of line 80F-13, the CMS CPU idled and a

reset and re-initialization was necessary and another turn

around resulted.

Magnetics

Magnetometer data was collected on all lines during the

prospect with the exception of the period between shotpoints

75 and 106 of line 80F-11. During this period, the plug

was removed from the magnetometer cable reel to enable

moisture to be displaced from the connector.

Data was recorded on both CMS Magnetic tape and on paper

rolls. These paper rolls have one minute markers along the

right hand side while every tenth shotpoint is marked along

the left hand side. Shotpoint numbers and GMT are annotated

on the roll approximately everyone hundred shotpoints to

assist interpretation during processing.

MAGNETOMETER DETAILS

Manufacturer

Model

Serial No.

Distance to Sensor

Paper Drive Speed

Varian

V4970

229259

513 feet (from stern)

0.75 in/min.
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SURVEY DETAILS

PRIMARY SYSTEM

Maxiran

••

Survey Company

Operating Frequency

Antenna height, from

sea level

Antenna location from

stern of vessel

Offshore NaVigation Inc.

transmit 441 mHz
receive 429 mHz

Fwd - 21.2 metres

Aft - 23.1 metres

25.3 metres (aft) 40 metres (Fwd.)

Shore Stations Locations

BLACKWARRI

MT. CANN

MT. TAYLOR OFFSET

CAPE PORTLAND

Lat.

0370 38'54.13"S

040°45'18.1 "s

Long.

148°58 I 39. n"E
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H. PERMITTING

The Marine Operations Centre. Canberra. was advised as

to the ship's location throughout the survey to enable

the necessaty navigation warning to mariners to be

issued.
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J. OPERATIONS

This survey commenced on 6th May 1980 without the seismic

cable being brought onboard after completion of the previous

survey. The cable continued to ride well, but traces

#14 and #34 had to be killed on a number of lines.

Trace #34 first went dead at the start of line 80F-6 and

was subsequently killed and remained killed for the

duration of this and the following lines (80F-3 and 2).

This fault proved intermittent and did not recur. At shot­

point 173 of line 80F-7, leakage was observed on trace #14.

Trace #14 was then killed for the rest of the line and the

whole of lines 80F-9, 10, 11, llA, 13, 13A and 8.

Interference from other shipping was not a problem and

no noise problems were experienced.

The quality of the data collected was maintained at or

above client specifications and any deviation from:these

specifications was immediately brought to the attention

of the onboard client representative. Frequent monitoring

of RAW data during production ensured that the high

standard of data recorded was maintained.

Weather conditions throughout the survey period were

excellent with sea states of 2 - 3 and this contributed

significantly to the timely and successful completion of

the survey on 8th May 1980.
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APPENDIX A

KEY PERSONNEL

094016

J. STANTON BOAT MANAGER

C. ORR PARTY MANAGER

N. McGOWAN ADMINISTRATOR

C. GRUBBA CAPTAIN

A. WELFARE INSTRUMENT ENGINEER

1. JOHNSON INSTRUMENT ENGINEER

P. HUTCHINSON INSTRUMENT ENGINEER TRAINEE

L. KAUHANEN QUALITY CONTROL SEISMOLOGIST

S. JOYCE QUALITY CONTROL SEISMOLOGIST

T. MANNING AIR GUN MECHANIC

S. MANNING AIR GUN MECHANIC

J. SIMMONS AIR GUN MECHANIC

B. GILBERT NAVIGATOR CMS II

P. MILLER NAVIGATOR CMS II

R. CAMPBELL COMPRESSOR ENGINEER

N. DOWDESWELL VESSEL CONTROLLER

J. NEEDHAM CLIENT REPRESENTATIVE
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APPENDIX B

EQUIPMENT

1. 2400 METRE STREAMER

094017 ••

Type Cable A.C.H.

Length of Live Section

Length of Depth

Transducer Sections

Distance Group 1 to 96

(Centre to Centre)

Group Intervals

Seismometer Types

Seismometer/Group

Seismometer Interval

Sensitivity

96 trace neutrally buoyant

universal gland streamer

50 metres

4 metres

2395 metres

25

T.I. Flatpack Acceleration

cancelling

15

1. 67 m linear

5.15 uv/uBar ~ 2DB
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2. RECORDING PARAMETERS

Amplifier TI DFS

Gain Mode IFP

Tape Speed 79.38 ips

Record Length 4 sec

Sample Rate 2 m sec

Gain Constant 24 db

Final Gain 108 db

Filter -

Low Cut 8 Hz @ 18 db/octave

High Cut 128 Hz @ 72 db/octave
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3. DATA CHANNEL ALLOCATIONS

094019 ••
FUNCTION

Traces 1-96

Field Time Break

DFS Time Break

Water Breaks

MONITOR TRACE

NUMBER

1-48

4

8

53

TAPE CHANNEL

1-96

Not Recorded

Time Word Zero

AUX 1
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APPENDIX C

SURVEY VESSEL

M.V. "EUGENE McDERMOTT II"

Flag

Homeport

Trade

Owners

Call Sign

Length

Breadth

Depth

Draft

Official Number

Gross Tonnage

Net Tonnage

Engine Power

Panama

Panama

Foreign Going-Seismic Exploration

Geophysical Service Inc.

HO 9376

52.73 metres L.O.A.

12.19 metres

4.27 metres

3.05-3.24 metres

7062-pext-1

929.89 tonnes

249.09 tonnes

2 x 839.25 HP Engines
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APPENDIX D

OPERATION STATISTICS

FOR PERIOD 6TH MAY 1980 TO 8TH MAY 1980.

TRAVEL 4.92 HOURS

CABLE HANDLING & FAILURE 1.17 HOURS

SOURCE HANDLING & FAILURE 0.5 HOURS

SHOOTING & LINE CHANGES 55.81 HOURS

(INCLUDING OVERLAPs,)

EQUIPMENT FAILURE 1.67 HOURS

NAVIGATION SYSTEM FAILURE 6.11 HOURS

DOWN FOR WEATHER 0.0 HOURS

VESSEL DOWNTIME 1. 83 HOURS

••

KILOMETRES RECORDED

TOTAL SHOT POINTS

FIELD TAPES USED

400.475

16019

220
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APPENDIX E

FIELD TAPE INVENTORY
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DATE TAPE NO. LINE NO. SHOTPOINTS

6 May 1980 597626 80F-l 0001 - 0075

597627 " 007.6 - 0155

597628 " 0156 - 0235

597629 " 0236 - 0315

597630 " 0316 - 0395

597631 " 0396 - 0475

597632 " 0476 - 0555

597633 " 0556 - 0635

597634 " 0636 - 0715

597635 " 0716 - 0795

597636 " 0796 - 0875
597637 " 0876 - 0955

597638 " 0956 - 1035

597639 " 1036 - 1115

597640 " 1116 - 1195

597641 " 1196 - 1275

597642 " 1276 - 1342

597643 " 1343 - 1380

597644 80F-5 0001 - 0076

597645 " 0077 - 0156

597646 " 0157 - 0235

597647 " 0236 - 0315

597648 " 0316 - 0395

597649 " 0396 - 0475

597650 " 0476 - 0555

597651 " 0556 - 0635

597652 " 0636 - 0715

597653 " 0716 - 0777
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DATE TAPE NO. LINE NO. SHOTPOINTS

6 May 1980 597654 80F-5 0778 - 0795

597655 80F-6 0001 - 0075

597656 " 0076 - 0153

597657 " 0154 - 0232

597658 " 0233 - 0310

597659 " 0311 - 0389

597660 " 0390 - 0467

597661 " 0468 - 0546

597662 " 0547 - 0597

597663 80F-3 0001 - 0076

597664 " 0077 - 0155

597665 " 0156 - 0234

597666 " 0235 - 0312

597667 " 0313 - 0391

597668 " 0392 - 0470

597669 " 0471 - 0549

597670 " 0550 - 0627

597671 " 0628 - 0706

597672 " 0707 - 0785

597673 " 0786 - 0864

597674 " 0865 - 0942

597675 " 0943 - 1022

597676 " 1023 - 1100

597677 " 1101 - 1180

597678 " 1181 - 1259

597679 " 1260 - 1502

597680 80F-2 0001 - 0076

597681 " 0077 - 0155

597682 " 0156 - 0234

597683 " 0235 - 0314

597684 " 0315 - 0393

597685 " 0394 - 0473
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DATE TAPE NO. LINE NO. SHOTPOINTS

,

6 May 1980 597686 80F-2 0474 - 0552

597687 II 0553 - 0632

597688 II 0633 - 0706

597689 II 0707 - 0724

7 May 1980 597690 80F-4 0001 - 0075

597691 II 0076 - 0166

597692 II 0167 - 0245

597693 II 0246 - 0325

597694 II 0326 - 0405

597695 II 0406 - 0485

597696 II 0486 - 0565

597697 II 0566 - 0645

597698 II 0646 - 0725

597699 II 0726 - 0805

597700 II 0806 - 0885

597701 II 0886 - 0965

597702 II 0966 - 1021

597703 II 1022 - 1059

597704 80F-7 0001 - 0075

597705 II 0076 - 0155

597706 II 0156 - 0235

597707 II 0236 - 0315

597708 II 0316 - 0395

597709 II 0396 - 0475

597710 II 0476 - 0555

597711 II 0556 - 0635

597712 II 0636 - 0702

597713 II 0703 - 0764

597714 80F-8 0001 - 0074

597715 II 0075 - 0082
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DATE TAPE NO. LINE NO. SHOTPOINTS

,

7 May 1980 597716 80F-8 0083 - 0160

597717 " 0161 - 0240

597718 " 0241 - 0319

597719 " 0320 - 0401

597720 " 0402 - 0480

597721 " 0481 - 0561

597722 " 0562 - 0639

597723 " 0640 - 0720

597724 " 0721 - 0799

597725 " 0800 - 0879

597726 " 0880 - 0958

597727 " 0959 - 1038

597728 " 1039 - 1118

597729 " 1119 - 1198

597730 " 1199 - 1278

597731 " 1279 - 1358

597732 " 1359 - 1430

597733 " 1439 - 1518

597734 " 1519 - 1598

597735 " 1599 - 1678

597736 " 1679 - 1758

597737 " 1759 - 1838

597738 " 1839 - 1881

597739 80F-9 0001 - 0077

597740 " 0078 - 0156

597741 " 0157 - 0236

597742 " 0237 - 0315

597743 " 0316 - 0395

597744 " 0396 - 0474

597745 " 0475 - 0554
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DATE TAPE NO. LINE NO. SHOTPOINTS

,

7 May 1980 597746 80F-9 0555 - 0633

597747 " 0634 - 0713

597748 " 0714 - 0792

597749 " 0793 - 0872

597750 " 0873 - 0951

597751 " 0952 ..;. 1031

597752 " 1032 - 1110

597753 " 1111 - 1190

597754 " 1191 - 1269

597755 " 1270 - 1349

597756 " 1350 - 1428

597757 " 1429 - 1508

597758 " 1509 - 1565

597759 80F-I0 0001 - 0077

597760 " 0078 - 0156

597761 " 0157 - 0236

597762 " 0237 - 0315

597763 " 0316 - 0395

597764 " 0396 - 0475

597765 " 0476 - 0555

597766 " 0556 - 0635

597767 " 0636 - 0715

597768 " 0716 - 0795

597769 " 0796 - 0875

597770 " 0876 - 0954

597771 " 0955 - 1035

597772 " 1036 - 1113

597773 " 1114 - 1193

597774 " 1194 - 1272

597775 " 1273 - 1352
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DATE TAPE NO. LINE NO. SHOTPOINTS

,

7 May 1980 597776 80F-10 1353 - 1385

597777 80F-11 0001 - 0076

597778 " 0077 - 0088

597779 " 0090 - 0170

597780 " 0171 - 0248

597781 " 0249 - 0308

8 May 1980 597782 80F-11A 0101 - 0176

597783 " 0177 - 0255

597784 " 0256 - 0334

597785 " 0335 - 0414

597786 " 0415 - 0494

597787 " 0495 - 0574

597788 " 0475 - 0653

597789 " 0654 - 0733

597790 " 0734 - 0812

597791 " 0813 - 0892

597792 " 0893 - 0972

597793 " 0973 - 1052

597794 " 1053 - 1137

597795 " 1138 - 1216

597796 " 1217 - 1296

597797 " 1297 - 1319

597798 80F-11B 0973 - 1047

597799 " 1054 - 1058

597800 " 1062 - 1142

597801 " 1143 - 1221

597802 " 1222 - 1299

597803 " 1300 - 1356

597804 80F-12 0001 - 0075

597805 " 0076 - 0155
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DATE TAPE NO. L:lliE NO. SHOTPOINTS

8 May 1980 597806 80F-12 0156 - 0232

597807 .. 0233 - 0310
597808 " 0311 - 0391
597809 " 0392 - 0471
597810 " 0472 - 0553
597811 " 0554 - 0631

597812 " 0632 - 0710
597813 " 0711 - 0790
597814 " 0791 - 0869
597815 .. 0870 - 0949
597816 " 0950 - 1029
597817 " 1030 - llO9
597818 .. 1110 - 1188
597819 .. 1189 - 1268
597820 .. 1269 - 1348

597821 " 1349 - 1428
597822 " 1429 - 1508
597623 " 1509 - 1588
597824 " 1589 - 1662
597825 " 1663 - 1709

597826 80F-13 0001 - 0077
597827 .. 0078 - 0157
597828 " 0158 - 0236

597829 " 0237 - 0316

597830 " 0317 - 0377
597831 80F-13A 0321 - 0396
597832 .. 0397 - 0475
597833 " 0476 - 0555
597834 " 0556 - 0634

597835 11 0635 - 0714
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TAPE NO. LINE NO. SHOTPOINTS

,
Gal-?o.

8 May 1980 597836 80F-13A 0715 - 0794

597837 " 0795 - 0874

597838 " 0875 - 0953

597839 " 0954 - 1033

597840 " 1034 - 1112

597841 " 1113 - 1192

597842 " 1193 - 1272

597843 " 1273 - 1352

597844 " 1353 - 1433

597845 " 1434 - 1502
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TAIL BUOY AND
/' RAO"RfllIEFLECTOR

•

1 10 20 30 40

2395m

50 60 70 60 90

WATER BREAKS FROM IN
FRONT SEIS GAQUPS

96 80

RECOfllOEDIN
A A

DIGITALCHANNElS I~, 1~1
OISPL.AVEDON F!11V1/V1/1I1SMOQRAPH TRACII

DEPTH TRANSDUCE" 1 2 3 4 5 6NUMBERS

ATfNEARSEIS \~l%~~ 1!l9'1%GROUP NUM8EFlS I/R

SHQllltO!NT 2

25 M.

SHOT~NT1

58.2 Port
59.13 STBD

Measurements to Aft Maxiran Antenna.
For Fwd Maxiran Antenna, add 14.7 M.

'I< NOTE:

I7(FRmk 5(TAIL) I
PIG SECTIONS

I NYLON STRETCH

IDEPTH CONTROLLER AT
SEIS GROUP NUMBERS

1== 25m (15 Hydrophones) 50m --.\-----'1
IL·t-"'~I-~+--:·-::·:--,:,:·:-·-:--·:--·-·-_·-·-_·-·-_·..;I~.-_•.J'B

.83':./1+---1 \-. 1.87m (Typical)

LIVE SECTION 9ST

6TRANSDUCERSECT~NS4MLONG

I'"
5cm

MARINE CABLE DIAGRAM
2400 METRES

(OFFEND SPREAD - 96 GROUPS)

G.S.1. PARTY: ::2.:..9.:..31=--- _

SHIP: M!V "EUGENE MCDERMOTT II"

CLIENT: OTTER EXPLORATION N.L.

AREA: BASS STRAIT T-13-P

DATE: 6TH MAY TO 8TH MAY 1980
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PLATE 3 - AIRGUN PULSE AND SPECTRUM

30 AIR-GUN PULSE (typical)
FILTER 0-124 Hz

U5OCU.IN.

20

w
II:....
w 10
::f

....
-<
'"II:-<
aJ 0
I

w
II:
::J

'"'"WII: -10Q.

·20

••

o 0.1
SECONDS

0.2 0.3

100 FREQUENCY SPECTRUM (typical)

:c 90
E
II:

" W
~
0
Q. 80
w
>;:
-<
..J
W
II: 70

10 30 50 70 .90 110 130

FREQUENCY (Hz)

Airgun Pulse Form and Frequency Spectrum

5cm
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• .,PLATE 4 - AIRGUN ARRAY DIAGRAM

l STERN OF VESSEL 1
2000 Cu In TUNED AIR GUN ARRAY

PORT STRING STARBOARD STRING

GUN No. SIZE leiJ in) SEPARATION On) GUN No. SIZE leu in) SEPARATION lin)

I. 120 • 19. 120
• lB2. 120 • 18 20. 120 •

3. (spare) 120 0
18

21. 120 • 18
22. (spare) 120 o 18

65

65

4. 100 •
5. 100 • 18 23. 100 •
6. (spare) 100 o 18 24. (spare) 100 0 18

62
62

7. 80 • 25. 100 •18
8. 80 •
9. (spare) 80 0 18 62

26. 80 •65

10. 120 • 58

27. 40 •65

51
11. 100 • 28. 40 •

62 51

12. 80 • 29. 40 •
58 51

13. 40 • 30. 40 •
51 51....

• 31. 20 •14. 40

51
41

32. 20 •
15. 40 • 41

51 . 33. 20 •
16. 40 • 41

51 34. 20 •
17. 20 • 41

35. 10 •41
33.

18. 20 • 36. 10 •
TOTAL LENGTH 60ft 10 in TOTAL LENGTH 60ft

G.I-70. Scm -II"
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________________~ST DATA FILE -------------------l!--END OF "LE~I--------SECOND DATA FILE--------i

PE INDENTIFICATION BURST (NOTE 1)

\''\OT jREFEDGE
1600 BPI PHASE ENCODED RECORDING

15.2mm 1, I 15.2mm 15.2mm
~7mm(O.5i~ f- 10.6 in.1 -j r 10.6 In.l· rl h10.6 In.l~ IMINIMUM MINIMUM MINIMUM MINIMUM

iJ :1

GAP PREAM&.E HEADER BLOCK POSTAMBLE INTER - BLOCK PREAMBLE DATA BLOCK POSTAMBLE END OF FILE END OF FILE INTER-FILE PREAMBLE! HEAOER BLOCK

(ERASED TAPEI (NOTE 21 (NOTE 31 GAP INOTE 41 GAP (NOTE 51 GAP

I
43.2mm ~ HEAO PLATE THIS SIDE

I
7I 3.05 m-j ft.) r (1.7 in.)

~ MINIMUM ~ MINIMUM

QTAPE MOTION (TAPE VIEWED O",DE DOWN I

BOT REF EDGE 15.2 mm (0.6 in.,
MINIMUM

800 BPI NRZI RECORDING
15.2mm

L 10.6 in.l - I
IMINIMUM!

15.2..lm
I. 10.6 iri.l . I
'MINIMUM'

ERASED TAPE HEADER BLOCK REDUNDANCY
CHECKS

(DETAIL AI

INTER - BLOCK
GAP

DATA BLOCK
(NOTE 61

REDUNDANCY END OF FILE END OF FILE
CHECKS GAP (DETAIL B)

HEADER BLOCK

L 1 J HEAD PLATE THIS SlOE B> ~ . ~
3.06 m (10 ft.1 1(~:~:::T FiRST DATA FILE------:-------------f-- END OF FILE--- -----,-- SECOND DATA FILE

MINIMUM MINIMUM

A NRZI REDUNDANCY CHECKS

INDICATES BINARY VARIABLE
AND .....Y BE ONE OR ZERO.
DEPENDING UPON DATA

P

o

2

3

4

6

7

• • •
• • •
• • •
• • •
• • • GAP

• • •
• • •
• • •

{ • • •
. \.- . "-CRC "-LRC

LAST BYTE OF BLOCK. •

B. NRZI END OF FILE

0 0

0 0

0 0

0 0 I.,
GAP I I GAP

0 0

I
0 0

1 1

1 1

c. l!>
I' 4

Il 7

6

r. 5

\l 3

4 9
,.
"
I; 8,
"

2

TRACK NO.

NOTES

1 - PE identification burst consists of 1600
flux reversals per inch in track P, all
other tracks de er.-d.

2 - Preamble consists of forty characters
with l).bits in all tracks followed by one
character with 1-bits in all tracks. (In-
cludes the parity track). j

3 - Postamble consists of one Character with
1-bits in all tracks followed by forty
characters with a-bits in all tracks. (In-
cludes the parity trICk.) !

4 - Synchronous recording, inter-bloc,k gap
is extended until timebreak is re08i....d.
Data is stored in a buffer memorvlwhil.
the preamble is being written. First start
of scan is written immediately aft~r the
preamble.

5· PE end of fil. consisu of 80 flux
rev.rAls It 3200 Fel in bits P, O. 2, 5,6.
and 7. Bits 1, 3. and 4 are dc..rued.

6· Synchronous dlta recording: inter-block
gap is e,..sect until tirrwbreak. First start
of scan is then written.

D> Order and location of tracks on tape,
direction of m~netization and all other
applicable specifications in accordance
with IBM file 5360-19. form
A22-6862-4. The track number for each
bit is shown in detail C. Track numbers
are the same for 800 BPI NAZI and 1800
BPI PE. Tracks are numbered conleCU­
tively with track 1 the maximum dis­
tance from the head plate and track 9
adjacent to the head plate. See C below.

BIT NUMBER

l
Scm



PLATE 5 - TAPE FORMAT (cont.)
094035

" LEGEND

Format conforms to tha SEG standard
tpecif~ values shown. such as filtar ..ttin••
etc,,,. those of the OFS-V.

Sample interval recorded accord·
ing to the following table:

BIT SAMPLE
4 5 6 7 INTERVAL

Number of leis
Channels other than
28 or 60
AUX 2 uphole
AUX 3 tirrMbreak
AUX" unused
AUX 5 unused

AUX 2 unuMd.
AUX 3 unused *
AUX 4 uphold
AUX 5 timebreak

28 or 60
Seis channels

a These AUX channels are not available
for data and will always be recorded as
zero in the data record.

2· Additional externally supplied digital
data mav be recorded in the header
block following byte 36+20.

1 • AuxiUary channel identification code as·
signments are _ follows unless otherwise
specified:
AUX 1 will always be the timing count·
or.

3· Negative yalues are recorded in ,'s co~
pJement code (standard) or 2'1 comple­
ment (optional).

NOTES

Number of channels. Bit 6 of the
four sYnc group bytes, indicates
number of seismic data channels.

BYTE I 2 3 4
24CH 0000
36CH 0100
48 CH 0 0 0 1
Other 111'

See B, bytes per scan.

No. of data channels·

Bvtes per scan·,4

2.5

P

CH

o 0 0 1 1 millisecond
o 0 , 0 2 milliseconds
o 1 0 0 4 milliseconds
, 0 0 0 8 milliseconds
1 0 0 1 0.5 milliseconds
1 0 1 0 1 millisecond
1 1 0 0 2 milliseconds
All zeros for other sample inter·
vals

GC Gain constant (fixed gain) reo
corded as a 4 . bit binary code.
The most sillnificant bit has a gain
value of Z- (48dSI: the least
sipnificant bit has a gain value of
2 (6dB). The least significant bit
is recorded as a zero for the
DFS-V.

T f·T,.. '4 bit binary timing word

T I" - , millisecond

T, . 8,192 seconds
Digitized output of AID converter

as . fign fnote 4)

a, ·4096 millivolts

a14 - 0.50 millivolt

Binary gain code for channel N.
Least significant bit (6dB) is al·
waVI 0 for quaternary coded IFP
gain.
Vertical (byte) parity. Bit P is one
if bits 0 . 1 of the same byte
contains an even number of ones.

File number· 4 BCD digits
Format Code . 4 BCD digits 0200
for SEG-B (with no header ex­
tension)
General constants entered from
panel switches· 12 BCO digits
Bytes per multip'exer scan in data
bfock - 3 BCD digits. Bvtes per
SCIIn • 2.5 JC no. of dumn.I, + 14
lnttrument .rial number· 6 BCD
d;giu.
Record length in multiples of
1.024 seconds. 00 if manual stop
is selected.
Amplifier gain control mode
·1001 is recorded to designate
floating point gain control svs­
tem.
Low-cut filter frequencv 1Hz) ·2
BCD digits. 00 loot), 03, 05. 08,
12,18. or 27.
NOTE: 03 is actually 3.56Hz.

05 is actually 5.33Hz.
Low-cut filter slope in multiples
of 6 dB/octave - 1 BCD digit.
Normally 3. (lSdS octaveI for
DFS·V.
Notch (reiection) filter f,ft<l'uencv
- 2 BCD digits. 00 foud SO, or 60
110' 60 or 16 2/3).
AHas filt,r frequency:
1 • 256Hz 4· 64Hz
2·128Hz 8· 32Hz
Channel identification code:

BIT TYPE
o 1 2 CHANNEL
o 0 0 Unused channel
1 0 0 Waterbreak channel
o 1 0 TifMbreak channel
o 0 1 Seis channel
o 1 1 Uphold channel
1 0 1 Time counter
1 1 1 Other
Record type:
8 . normal tIlot 4l Not sed
2 • test record 1 f u

Ones recorded for normal field
timebreak recording. Zeros record
if 'Vltem operated from internal
timebreak.

J

z

LS

A

D

GW Gain word recorded as a 4·bit
binary code. ooסס is recorded
when operating in floating point
gain control. When operating in
manual gain control, the most
significant bit has a gain value of
2 (48<1B) and the least significant
bit has a gain value of 2 1 (&dB).
The least significant bit Is reo
corded as a zero for the OFS-V.

I
·1

..
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PJ.A~ r (con.h';ut:r:l)

36..,.. 2n~
(NOTE 31

'"...J
W
Z
Z..
:I:
U

>­a:­.. ­
:iUJ- ...Xo::>z
"-

...
...J

'"Z
Z..
:I:
u
>­a:­.. -
~~
xo
::>z
"-

...,
...J

'"Z
Z..
:I:
U

>­a:­.. ­
~UJ- ...xo::>z
"-

N

...J

'"Z
Z..
:I:
U

ir-..­-'":!. ...
xo
::>z.. -

24 +2"\HEADER BLOCK

.... '" Z
...J a: ~

...J.. '"ir N a: a: (;)'4 N
, za:

'" r - '" '" c c Z'"III
'''''It' ~

a:~ a: a: oJ ~-= ...J ...J ...J ........ "'- ~~ "'a: '" '" '"
:I: z

~W>- ~ "'''' Z Z z u::>z ~ ... z .. '"
'" 0 ... ~w'b

z z z &8-...Jo'" ... _...J .. .. ..2a: 0°0 "'::> .... ~::> >u :I:lllz :I: :I: :I: .. -::>", a: 2 l!j u a:, :I:", U o - u U u -"'UJa: CD ,
"':I: u .. =:!z~

"'2 8~u ,. ",UJZ "'z "'z '" x-o
"'::> "'", ... - -x- ~Ci wei ~ :J~z"' .. '" 0 "'- O...J "'- ..~Z a: ",a: ...J a::I: z .. "' .... '" "'''' "'''' '" ..... -

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 \ ,
P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P

F, Fs Y, Ys K, Ks K~ K, K, K" B, Bs 0 Ms M~ M, R, J LC, LS 0 0 5, A 0 0 0 0 0 0 0 0 1 0 0 0 0 0 D 0 D 0 0 0

F, Fs Y, Ys K, Ks K~ K, K, K" B, Bs 0 Ms M~ M, R, J LC, L5 0 0 5, A 0 0 0 0 0 0 0 0 0 0 D 0 D 0 D 0 D 0 0 0

F, Fs Y, Ys K, Ks K~ K, K, K" B, Bs 0 Ms M~ M, R, J LC, L5 0 0 5, A 1 0 1 0 1 0 1 0 1 0 D d D 0 D 0 D 0 0 0

F, Fs Y, Ys K, Ks Ks K, K, K" B, Bs 1 Ms MS M, R, J LC, LS 0 0 5, A 0 0 cl 0 0 0 0 0 0 0 0 d 0 0 0 0 0 0 0 0,

Fz F. Yz Y. Kz K. K. K, K,o K,z Bz 1 0 M. M. M. Rz Z LCz 0 0 0 5z 0 GC GW GC GW GC GW GC GW 0 0 0 0 0 0 0 0 0 0 0 0

Fz F. Yz Y. Kz K. K. K. K,o K,z Bz I 1 M. M. M. RZ Z LCZ 0 0 0 5z 0 GC GW GC GW GC GW GC GW 0 0 0 0 0 0 0 0 0 0 0 0

Fz F. Yz Y. Kz K. K. K. KlO K,z Bz I 0 M. M. M. Rz Z LC z 0 0 0 5z 0 GC GW GC GW GC GW GC GW 0 0 0 0 0 0 0 0 0 0 0 0

Fz F. Yz Y. Kz K. K. K. K,o K,z Bz I 1 M. M. M. RZ Z LCZ 0 0 0 5z 0 GC GW GC GW GC GW GC GW 0 0 0 0 0 0 0 0 0 0 0 0
, .. .. - Ii - ,

'--- .. .....-J' - .. - " - ..
~ - I '~- - III ::...

z ...J
0 ~ - ..

CD>

'" III -a:
" a: '" z z'"u 0 °cu if", '" °

.....
»l>: CD u

u~u

i~
...J3 2 ...J

~'"::> !4 ..
~~ z a: 1Il...J

2 '"
",,,-

... u ii:o '" a: z ... 2
>-u ...J

° '" >- .._Ill
~..- ... CD .... '" CD III

p p

0 8

1 4

2 2

3 1

4 8

5 4

6 2

7 1

DATA BLOCK

P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P

W, Ws Ws W, T, T. as o. as o. as o. as o. G, Gs as o. as o. as o. as o. Gs G, as o. as o. w, Ws Ws W, T, T. as a. W, Ws Ws W7 as a.

W, Ws W~ W7 Tz T, a, a, a, a, a, a, a, a, G, Gs a, a, a, a, a, 09 ;0, a, Gs G7 a, a, a, a, W, Ws Ws W7 Tz T9 a, a, W, Ws Ws W7 a, a,

W, Ws Ws W7 Ts TIO Oz 0'0 Oz 0'0 Oz 0'0 Oz 0'0 G, Gs Oz 0'0 Oz 010 Oz 010 Oz 010 Gs G7 Oz 0'0 Oz 010 W, Ws W~ W7 Ts T,~ OZ 010 W, Ws Ws W7 Oz 0'0
Wz W. W. W. T. T" as a" as a" as a" as a" G, Gs as a" as a" as a" as a" G~ G, as a" as a" Wz W' W. W. T. T,I aS a" Wz W. W. W• as a"•
Wz W. W. W. Ts T,z a. 012 a. o,z a. o,z a. 012 Gz G. a. o'z a. o,z a. o,z a. o'z G. G. a. o,z a. o,z Wz W. W. W. Ts T,z a. o,z Wz W. W. W. a. o'z
Wz W. W. W. T. T,s as a,s as 013 as 013 as a,s Gz G. as a,s o~ .o,s as a,s o~ a,s G. G. as a,s as a,s Wz W. W. W. T. T,s o~ a,s Wz W. W. W. as a,s

0 0 0 0 T, T,. o. a .. o. a,. a. a,. o. a .. Gz G. o. a,. o. a.. a. 0,.10. a .. G. G. a. a,. o. a,. CH CH CH CH T7 '1"" a. a,. CH CH CH CH A. a,.
1 1 1 1 0 0 07 0 a, 0 07 0 a, 0 Gz G. a, 0 a, 0 07 o !07 0 G. G. 0 7 0 a, 0 1 1 1 1 0 0 07 0 1 1 1 1 a, 0

~'--' '------"
, - ,

'------"
SYNC GROUP AUX 1 AUX 2 AUX 3 AUX 4 AUX 5 GAIN 1-4 SEIS 1 SEIS 2 SEIS 3 SE'S 4 GAIN 5-8 SEIS 5 SEIS" SYNC GROUP AUX 1 SEIS" SYNC GROUP SEIS "

(NOTE 6)

FIR5T DATA 5CAN
I

5ECOND DATA 5CAN LA5T DATA 5CAN

p P P

0 5 2'

1 2'S 2~

2 2'z 2·

3 2" 2s

4 210 2z

5 2' 2'

6 2' 20

7 2' 0
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_____________0_9_4_0_3_7 • ~_ PLATE 6 - ANTENNA POSITION ~

CENTRE OF VESSEL
PORT STBD

E
o
v

RECEIVE

E ,-
,.;:
m
ro E

ro
Iri
N

27m1r

-. Um.
---< 34mr

o

TRANSMIT

E
10
N

J _.~
START OF AIRGJN ARRAY

'3,-7
• FATHOMETER~m

BELON SEA LEVEL

.r"l' .. OMAXIRAN(D1RECTIONAU
• FWD 212 mASL

AFT.23.lm ASL.
XMAXIRAN (~~~ W.'6~CI'~~.AL)

AFT 18.3m ASL .

b.. GEONAV 9.7mAS.L. .rr LORAN 15.3m AS.L.

•



______________0_9_4_0_3_8 e.~r- PLATE 7 - SYSTEM SET UP ~

CMS COMMANDS
SYSTEM COOROINATOR TO FIRE A SHOT

SYSTEM COORDINATOR ISSUES
DFS START TO DELAY

RECORD MODULE

DELAY RECORD MODULE PASSES

DFS START TO DFS -

>--1YES >------------------,

A.

DFS TRANSPORT SEARCHES

BACK FOR END OF PREVIOUS

RECORD (LO.R)



AfTER RECORDING HEADER DFS
ISSUES WIRE BlAST TO

DELAY REe 1tJ1lI.£

DFS TRANSPORT JI)VES FORWARD

AXC WRITES HEADER

DELAY REt tllO IGHOflES THIS

AHO DOES NOT ISSUE

A WAlT SIGNAL TO OFS

a

>--1 HO)----l

DFS ISSUES fiRST STOP

TO DELAY RECOlD tllOUlE

DELAY REt 1«)0 sums WIRE BLAST

SlGfW. TO TIGER VIA 5Y5. COORD.

DElAY REt Jll)O SETS

WAIT SIGIW. TO IIttIBIT

MY FURTHER DFS SEQUENCES

DELAY REt tOO STAATS
128 NSfC INTERVAl

TIME IREAl ~TER

...
<:l
o
u......

TIGER ACCEPTS WIRE BLAST
SIGNAL NW GENERATES A FIRE

REQU£ST TO THE CI4S

QIS SEN. A FIRE

CC»ttAND.TO TIGER

( ( (



-
-

2

0
~ TIGER FIRES THE GUNS AHD

0 GENERATES A FIELD TINE 8REA1( TD

~
THE DELAY lEe PC)O VIA

THE SYSi COORD.
~

0

~ 0
~..
<l INTERNAl. TIME DELAY COlIlTER TINE SRW IS SENT TO0
U..... • 8REAI( COIIlTER BEGINS TO DFS (DFS 1GfK)R(S THIS

~ IS RESET COUNT DIll" SIGHAI. SIMeE JT HAS STOPPED)

H
~
til

~
til
><
til

NO

....
~

!;(
o-l
"-

DELAY Me KXl RESETS

WAIT SIGIIAl TD DFS

J

c ( c



PLATE 7 - SYSTEM SET UP (cant.)

DFS TAPE TRANSPORT MOVES

FORWARD AND WRITES HEADER

DFS SENDS WIRE BLAST SIGNAL TO

DELAY REC MODULE AND STARTS

ITS OWN INTERNAL BREAK TIMER

DELAY REC MOD IGNORES

WIRE BLAST SIGNAL

DELAY REC MOD GENERATES A

TIME BREAK SIGNAL TO DFS

DFS RECEIVES TIME BREAK

AND INITIATES DATA. RECORDING

(TIMING WORD.ZER01.

094041
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PLATE 7 - SYSTEM SET UP (cont.) • ~

r-------- . ~

"">----lNO

DFS TRANSPORT STOPS

DFS RESETS WIRE BLAST SIGNAL

SYS. COORD. DETECTS RESET OF

WIRE BLAST SIGNAL AND INFORMS

CMS THAT THE DFS TRANSPORT

HAS STOPPED

,

START OF
SEQUENCE AGAIN
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DATA PROCESSING REPORT

BASS STRALT T/13P

COMPANY:- OTTER EXPLN.

COMPANY ADDRESS:- SUITE 4,2ND flOOR,

NORPLAZA BUILDING

169 MILLER STREET

NORTH SYDNEY. N.S.W. 2060

BY

GEOPHYSICAl SERVICE INTERNATIONAl

UNIT D, 8 BYFIELD STREET,

NORTH RYDE. N.S.W. 2113

PARTY 6854

C. WILKINS

DATE:MARCH,L98L

GSI 709
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SECTION 1.

INTRODUCTION

~ seismic reflection survey was conducted by the M/V Eugene

McDermott,party 2931 in Bass Strait off the North West Coast of

Tasmania in permit TU/P (see Plate 1) between the 6th and 8th of

May.

The survey covered approximately 400KM using the following

shooting parameters:-

Streamer configuration - 2424m cable with 96 groups equally

spaced.

@ 72db/oct

18db/oct

25m (15 hydrophones at 1.67 m

spacing

- 25m (48 fold)

- 12.5m

- 4/5 sees

- 2 ms

~irguns

Navigation

Shot interval

Depth Point Interval

Record length

Sample period

cable depth

Filter settings

Group length

- 11m average

- High cut and slope 128hz

- low cut and slope 8 hz @

Maxiran by O.N.I. Primary

Geonav by G.S.I. Secondary

- 1450 cu. in. operating at 2000 p.s.i.

(-SIms Tiger delay)

Instruments - DFS V 1 system -tape format SEGB

Processing was carried out in G.S.I.'s Sydney office on TI~P* 980

computers.

* Trademark of Texas Instruments.

-1-
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SECTION II

EXPERIMENTAl WORK

Field data was received in June soon after which analytical work

commenced. The standard suite of tests as listed below were

conducted on line BOF-2, approx. SP Range 400-600.

PREPROCESSING TESTS:

True Amplitude Recovery Test on 2 field records with 3

recovery rates - 4,6 and B db/ sec with cut off time of 4.0

sees.

F-K Noise Analysis on two records with TAR only using 96

traces.

F-K Noise Analysis on field records with TAR and Pre

Deconvolution ramping using 96 traces.

F-K Noise Analysis on field record with TAR + Pre

Deconvolution Ramping + Velocity Fi1tering.(+8ms/trace,-5ms/

trace) using 96 traces •

F-K Noise Analysis on 2 records with TAR + Velocity Filtering

as above followed by decimation.

F-K Noise Analysis on 2 records with TAR + Velocity Filtering

using 96 traces.

(Up to this stage tests were run at SP400 and SP600)

Comparison over a 100 depthpoints using 96 traces to determine

deconvolution pre stack between:-

A. Designature

B. Whitening Deconvolution 2 gates, 50 points, designed

from 0.3 sees. to 2.5 sees.

C. Gapped Deconvolution 2 gates 50 points 32ms gap designed

from 0.3 sees to 2.5 sees.

D. No deconvolution.

-2-
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POST PROCESSING TESTS

Post Stack Deconvolution comparison over 100 Depthpoints

between

A. No deconvolution

B. 24ms Gapped deconvolution,196 ms operator, 3 gates

C. 64ms ..

10% overlap, regular scalers

Filter Analyses over 50 depthpoints with the following

passbands(in Hz.).

10 - 60 25 50

OUT - OUT 30 60

5 10 40 80

10 20 50 - 100

20 40 60 - 120

Scaling test with 3 sets of parameters of over 50

depthpoints.

A. 200 ms gates

B. 500 ms gates

C. 1000 ms gates

D. No TVS

10% overlap

10% overlap

..

In addition, the following tests were conducted:

DEMULT TEST

A. Stack inputting CDPS to which DSG and 15% DMT were

applied.

B. Stack inputting CDPS to which DSG and 20% DMT were

applied.

C. Stack inputting CDPS to which DSG and 25% DMT were

applied.

-3-
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REPLACEMENT STATICS

Velscan Velocity analyses w~re produced on line 80F-1 at SP 175,

475 and 1100 after applying relative replacement statics of:-

A. 1800 m/sec

B. 2100 m/sec

C. 2400 m/sec

D. No replacement statics

-4-
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SECTION III

PRODUCTION PROCESSING

192 msec

87 msec

IX. Inelastic attenuation parameter

(exponential factor)

= 6.0 db/sec.

T2 (cut off time for OC ) = 4.0 sees.

2ms to 4ms with antialias filter.

- SIms airgun delay

TDR (start time of ramp at offset zero)­

lDR (length of ramp at offset zero)

VDR (velocity used in computation of

ramp times with increasing offset) l032 m/sec

KPR (percentage offset factor for

increasing ramp length) 4%

VEF Velocity Filtering +Ve cut 2.8km/sec, -ve cut

5km/sec. (+9,-5 ms/trace)

RESAMPlE

STATIC

PDR

TAR

depthpoint interval)

Designature

Gather 48 trace 48 fold (25m

Field Trace decimation 2:1

11 Depthpoint Velocity Analyses to determine the

stacking function ( 1 per 3 KM with extra locations at

intersections thus totalling 156 velscans for the

project).

DSG

CDP

DEC

VEL SCANS

NMO Normal Moveout application using stacking functions

derived from 11 depthpoint velscans.

RAMP First break suppression application

-5-
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RAMP ON

Time (sees.)

o
0.1

1.0

2.7

Offset (metres)

250

300

850

2600

TVF Time Variant Filtering

All lines were filtered with the following 69 point

filter:-

Time(secs) Passband(hz)

0.0 10-70

4.0/5.0 10-70

TVS Time Variant Scaling

All lines were scaled with 200 msec gates using 10%

overlap,regular scalers.

DISPlAY Three displays were produced:

a. Raw stack at fixed gain on gould paper

b. Single fold coverage on gould paper with NMO and

filter applied.

c. Final stack on film (TVF/TVS applied)

Horiz. Scale 10 T.P.em

Vert. Scale 10 em/sec

Mode VA/WT 20% bias

Polarity Normal

TAPES Field tapes and Raw Stack Purchase tapes were shipped

to Geomagnetics.

FIElD DATA Field monitors,shipboard sections, QC Report,

observers' logs, fathograms, were shipped to Otter's

Sydney Office.

-6-
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SECTION IV.

COMMENTS

The water bottom in this area was quite irregular in many places.

In an attempt to cope with this problem, the replacement statics

tests were produced. However, they showed no discernable

improvement and were not used.

An addition, GSI's software of velocity filtering prior to

decimation was opted for as it enables greater attenuation of in­

line noise. This method utilises all 96 traces with the smaller

group interval of 25 metres. The traces are then decimated after

application of the velocity filtering providing the economy of 48

trace processing but making maximum use of 96 traces recorded. In

this manner aliasing of the inline noise does not overlap the

signal frequency domain as much as it would if decimation were

applied prior to velocity filtering.

Demult velscans were attempted on this survey but were

unsuccessful owing to an annotation software problem when

inputting gathers processed via velocity filter followed by

decimation. When this becomes available in the future Otter may

consider some reprocessing.

Respectfully submitted.

Cherry Wilkins

Processing Party Chief

-7-
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1\PPENDIX 1\

PROCESS DESCRIPTIONS

TRUE 1\MPIITUDE RECOVERY(T1\R)

The T1\R process is applied to digital field records to produce

output records on which relative amplitudes of reflections on each

trace are approximately true and traces evenly modulated. This

consists of removing the gain imposed on the field record during

recording and correcting for inelastic attenuation and spherical

divergence losses.

VELOCITY FILTERING (VEF)

Velocity filtering is a multichannel process. Multichannel

filtering is a two-dimensional frequency-wavenumber filtering

operation that can be used to discriminate against specified

velocities on pre-stacked data or against specified dips on

stacked data.

Velocity filtering processes transform the data from the space

time (X-T) domain to the frequency-wavenumber (F-K, where K =

reciprocal of wavelength) domain where the filter is applied.

1\fter filter application the process transforms back to the X-T

domain for further conventional process applications.

1\-1
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GSI-709

The apparent velocity of noise must be adequately separated from

the primary signal for the process to be effective. Examples of

noise alignment that can be removed are hard bottom refraction,

mud roll and cable jerk. These types of noise alignments have

a velocity slower than primary signal or have a dip opposite from

the primary.

A window of primary dip zones to keep is specified and dips

outside this window are rejected.

A linear event in the X-T domain (implying constant velocity)

appear as a linear event in the F-K domain where lines of constant

velocity pass through the origin. Thus, a multitude of noise

events, with the same velocity, at various times on the input

record join on the F-K plane into a single event. In general

seismic reflections (signal) have higher apparent velocities than

noise propagating horizontally in a direct path from source to

receiver; therefore, recorded signal appears in a different region

of the F-K plane from the noise.

This provides the basis for signal-to-noise enhancement used in

velocity filtering. The process is analogous to muting in X-To

A-2
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Aliasing both in the frequency and wavenumber axes can be

predicted from the time sampling period and the spatial sampling

(or group interval) of the input data. Spatial sampling

determines, fo a large extent, the effectiveness of the process.

Velocity filtering attenuates some portions of alaised events.

However, when alaised noise overlays signal, velocity filtering

loses its discriminating power.

DESIGNATURE (DESIG 1*)

Designature is a a generic name for processes which attempt to

replace an arbitrary source wavelet convolved with the reflection

sequence with a shorter wavelet of improved resolving capability.

DESIG 1 is the particular designature process in the current

VE1FIlT program and provides an alternative to conventional pre­

CDP stack deconvolution (TVD). DESIG 1 is a multichannel process,

like VE1FI1T that can use the entire record to estimate the

wavelet, whereas TVD is a single channel process that only uses a

portion of a trace to design an operator. While TVD is time and

offset-variant DESIG 1 is not time-variant.

* Trademark of Texas Instruments inc.

'\-3
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DESIG 1 can better account for the source and receiver ghosts

found in marine data than TVD can.

Once the signal-to-noise ratio of the primary events is improved

by velocity filtering, designature is applied in the common source

point domain. Designature estimates the source wavelet from the

seismic traces and attempts to collapse it to a zero phase pulse.

The source domain is chosen since all traces originate from the

same source.

PREDECONVOIUTION RAMP (PDR)

PDR is the process whereby first arrival unwanted noise at the

front end of seismic records is removed. This is applied prior to

deconvolution design.

VELOCITY ANALYSIS

As part of any velocity analysis routine, static corrections to

compensate for shot and cable depth, and multiplexor delays are

applied.

A-4
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DISCRETE (VEISC~N)

GSI's VEISC~N Velocity Module is"a discrete Velocity ~nalysis mode

making use of advanced picking logic to generate events.as

functions of time, amplitude, moveout and dip. The event picking

proceeds in the following manner:

NMO corrections corresponding to a series of moveout "

functions are applied to a set of depth point traces. For

each moveout function, the NMO-corrected traces are stacked.

The resulting traces consist of amplitudes as functions of

time and moveout.

Identical operations are applied to adjacent depth poipts,

adding the dimension of space.

Dip is applied and for each value of dip, the traces are

stacked across depth points. The result is a set of

amplitudes as functions of time, moveout and dip.

~n event is located by searching for an amplitude extremum

in the time, moveout and dip domains. ~n extremum may be

either a maximum or minimum; that is, both peaks and troughs

are picked. The event attributes of time, amplitude, moveout

and dip are assigned to the centre depth point.

~-5
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Reflection arrival times at the surface,from a horizontal

reflecting interface, increase with offset from seismic source in

a predictable manner known as the normal moveout effect. NMO at a

a given location is a function of offset, depth to the reflector

and the velocity of the medium between the reflector and the

surface.

NMO corrections remove the NMO increase in reflection times with

offset (or spread geometry) and reduce all reflection times to the

value they would have if source and receiver were coincident.

1\-6
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NMO corrections involve some stretching of the data. This is

greatest at early record times but decreases with increasing

record time. In order to avoid gross distortion at early record

times ramps are applied to zero out the early part of the traces

where NMO is excessive and to phase in the NMO corrections

gradually.

COMMON DEPTH POINT STACK (CDP)

The common depth-point stack is the summation of all the traces

with a common depth point into one stacked output trace for each

depth point. This summation is performed after the application of

NMO and static corrections to each of the individual traces. If

these corrections are appropriate then trace signals will

reinforce whilst random noise will fail to reinforce. The

improvement in signal-to-noise (SIN) ratio of a stacked trace

compared to the input traces is theoretically equal to the square

root of N, where N is the number of traces summed together. Thus,

if the fold of stack is 48 fold, then the improvement is

approximately 7.

A-7
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In addition to improving the SIN ratio, stacking can also

attenuate or suppress undesired reflection events such as multiple

reflections. This is because an appropriately applied NMO

correction will only partially correct multiple reflections so

that they will not reinforce when summed but will suffer

destructive interference to some degree.

In practice, the early live portion of the NMO output traces have

more distortion than is acceptable. For this and possibly other

reasons. a ramp function is applied to the input traces before

summation. Each trace may have up to three ramps applied to it to

accept or reject portions of the input trace as desired. Quite

commonly short offset traces are rejected at depth to improve

multiple attenuation.

To accommodate the varying summation, or fold, implicit in this

ramping a recovery scaler is applied to normalise the energy

output level to that of the full fold stack.

A-8
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TIME VARIANT FILTERING (TVF)

Filtering is commonly applied in a time variant manner to take

account of the higher frequency content of the shallow seismic

signal and the lower frequency content at depth when rejecting

unwanted frequencies, or noise.

By appropriate filter design, unwanted frequencies may be

attenuated, or removed, the most common application is the band­

pass filter which discriminates against the high and low frequency

spectrum of the input trace where no significant signal energy is

present.

TIME VARIANT SCAlING (TVS)

Time Variant Scaling (TVS) produces amplitude equalisation in a

time variant manner down the seismic trace as well as from trace

to trace. Up to twenty time gates with variable overlap can be

used to compute time variant scalers for each gate to raise all

gates to the same energy level.

Scalers computed for each gate are applied at the gate centre.

with linear interpolation between gate centres.

1\-9
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Gate amplitudes are measured for a set of continuous gates on each

trace and scalers are computed for each gate to make the amplit~de

constant or proportional to the amplitudes. The scalers are

applied in a continuously time-variant manner.

TIME VARIANT DECONVOlUTION (TVD)

The purpose of TVD is to take reverberating series of wavelets and

reduce them to the time domain spike and this implies normalising

the frequency spectrum. At the same time TVD is desireable to

collapse and stabilise wavelet shapes from broad or variable input

wavelets.

TVD is accomplished by the application of one or more filters

designed from individual data trace autocorrelation functions.

Gapped TVD is the process of deconvolution without total spectral

whitening. This differs from Spike TVD which gives total spectral

whitening. This means the frequency spectrum in gapped

deconvolution will show that the high frequency noise area is not

amplified

A-lO



r-- O_9_4_0_6_2_ • .,

MIXING

This involves combining energy from adjacent trace of the same

record. In a 2 on 1 MIX, traces are summed as follows:-

Input trace Output trace

1

2 1

3

4 2

etc. etc.

Some noise cancellation is achieved by mixing.

RESAMPlE

This process changes the input field sample period to a larger

sample period, say 2ms to 4ms, for processing. Anti-alias filters

are applied prior to the resampling.

A-ll
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APPENDIX B

OTTER TASMANIA T/13P STACK PURCHASE TAPE INVENTORY

HOLD TAPE IDRD DP RANGE SP RANGE MFR PRNS

G-499 80F-T-IA 1-547 1-500 BOT 21020

OC4259AO 23420

80F-+-IB 1-548 450-950 OC425CD7 21020

OC4260D9 23420

80F-T-IC 1-528 900-1380 OC4263C2 21020

OC4264C2 23420

80F-T-2B 1-392 380-724 OC4268D5 21020

80F-T-3A 1-723 1-676 OC440C29 21020

OC4418D4 23420

80F-T-3B 1-724 626-1302 OC441A08 21020

OC441B34 23420

80F-T-2A 1-477 1-430 OC441C88 21020,23420

80F-T-2B 1-392 380-724 OD18EIDI 23420

G-1902 80F-T-4A 1-597 1-550 BOT 21020
.. OC40E128 23420

80F-T-5A 1-447 1-400 OC40E208 21020
.. OC410395 23420

80F-T-5B 1-493 350-795 OC410434 21020
.. .. OC410854 23420

80F-T-6A 1-644 1-597 OC4109DO 21020

OC410BA5 23420

80F-T-7A 1-447 1-400 OC410C85 21020

OC411897 23420

80F-T-7B 1-462 350-764 OC411A27 21020
.. OC486484 23420

80F-T-4B 1-607 500-1059 OC486818 21020,23420

GSI~709

---------- -----------



r-- O_9_4_0_6_4••

G-760 80F-T-8A 1-747 1-700 BOT 21020

OC414919 23420
80F-T-8B 1-748 650-1350 OC416250 21020

OC4164AO 23420

80F-T-8C 1-629 1300-1881 OC416895 21020

OC416AC3 23420

80F-T-9B 1-648 550-1150 OC416BA3 23420
80F-T-9C 1-513 1100-1565 OC41AOD8 21020

OC41A4c4 23420

80F-T-9A 1-647 1-600 OC41AA50 21020

Oc4859B2 23420

80F-T-9B 1-648 550-1150 OC485B41 21020

G-664 80F-TlOB 1-598 400-950 BOT 21020

OC41EID2 23420
80F-TlOC 1-533 900-1385 OC4202C9 21020

OC4209D6 23420

80F-T-11 1-204 1-157 OC421489 21020

OC422248 23420

80F-T11A 1-651 101-704 OC422498 21020

OC422A98 23420

80F-TA11 1-713 654-1319 OC422C12 21020

OC424193 23420

80F-T11B 1-431 973-1356 OC424354 21020

OC424896 23420

80F-TlOA 1-497 1-450 OC424A57 21020
.. OC761B11 23420

GSI-709
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G-2399 80F-T12A 1-697 1-650 BOT 21020

OC408C02 23420

80F-Tl2B 1-748 600-1300 OC408CD3 21020

OC409435 23420

80F-Tl2C 1-507 1250-1709 OC40A018 21020

80F-T-13 1-424 1-377 OC40ACC8 21020

80F-T-12C 1-501 1250-1709 OC40C084 23420

80F-T-13 1-424 1-377 OC40C3C4 23420

80F-T13A 1-652 321-925 OC40C894 21020

OC40C957 23420

80F-TA13 1-675 875-1502 OC40CA36 21020

OC40CB93 23420

GSI-709
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ABSTRACT- - - --

Offshore Navigation, Inc. (ONI) provided a Maxiran

Radiopositioning System to a marine seismic oper-

ation that was conducted in Bass Strait, off the

coast of Tasmania, Australia.

The Maxiran system provided ranges to a C.M.S.

Navigation System that was provided and operated

by the prime contractor and operator, Geophysical

Service International (GSI).

The principal was Otter Exploration (OTTER).

I
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I. THE MAXI RAN RADIOPOSITIONING SYSTEM

The Maxiran Radiopositioning System is a precision

electronic ranging system capable of both manual and

automatic tracking of range. It is especially useful

for measuring distances across bodies of water.

The use of the Maxiran requires three or more elec­

tronic installations. For the purpdses of this discus­

sion, one of these installations is assumed to be aboard

a ship (see Figure 1). This installation consists of

the Maxiran Monitor and Interrogator. The other instal­

lations are located on shore. Each of these installations

consist of a Maxiran Beacon and a Control Box. There

are two or more of the Beacon Control Box installations

situated at appropriate locations on shore.

In operation, the Monitor/Interrogator installation trans­

mits a radio signal (containing a Beacon-Select code which

addresses a selected Beacon) which is picked up by all of

the Beacon/Control Box installations. Each Beacon decodes

the received signal and decides whether the Beacon-Select

code transmitted corresponds to that Beacon. If the

Beacon-Select code is correct for a Beacon, it responds

~
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FIGURE-I. TYPICAL MAXIRAN SYSTEM
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I • THE MAXIRAN RADIOPOSITIONING SYSTEM (continued)

by transmitting a radio signal reply. The Monitor measures

the amount of time elapsed between the Interrogator's

transmission and the received reply sent by the Beacon.

Since, for all practical purposes, radio signals travel

at a known speed, the time elapsed between transmission

and response is a measure of the distance the radio signal

travelled. The elapsed time is converted by the Monitor

into distance and then displayed. By knowing the location

of the land stations and the current distance from the

ship to each of them, the position of the ship can be

readily calculated.

For the purposes of this discussion, let us first assume

that only two Beacons are being utilized. These are the

Beacons marked "A" and "B" in Figure 1. Since the dis­

tance from Beacon "A" to the Interrogator (call it distance

Al) and the distance from Beacon "B" to the Interrogator

(call it distance Bl) are now known (these distances are

the distances displayed on the Monitor front panel), we

can use some geometry to calculate the position of the

jhip with reference to Beacons "A" and "B".

l..---------r 1ffSIDIE NAVIWION, INC.
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I. THE MAXIRAN RADIOPOSITIONING SYSTEM (continued)

As illustrated in Figure 2, the distances of Al and Bl

define two intersecting circles, one with a radius of

length Al centered about Beacon "A", the other with radius

of length Bl centered about Beacon "B". These two circles

intersect at two points (marked I and I' in Figure 2).

Obviously, the ship can only be located at one of these

points. Since point I' happens to be located on land,

we can safely assume that the ship is located at Point I.

There is always some uncertainty associated with the

exact measurements of the Beacons. This is illustrated

in Figure 3. Figure 3 illustrates an enlarged view of

the intersection of the circles shown in Figure 2. If

the tolerance of the measurements of Beacon "B" is plus­

or-minus 5 meters, then the two solid lines in Figure 3

are 10 meters apart. The tolerance of the measurements

of Beacon "A" should be the same as that of Beacon "B",

but this is not always the case due to differences in

geographical location. Under the above conditions, we

only know that the ship is located somewhere in the shaded

area of Figure 3.

L.- lIfFSIIOIIE NAVIlA1llIlINC.
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fIGURE-2. SYSTEM WITH TWO BEACONS
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I. THE MAXIRAN RADIOPOSITIONING SYSTEM (continued)

For the purposes of the following discussion, it is as-

sumed that there are now three Beacons utilized. Now

three circles are defined instead of the two from the

discussion above. The third distance, from Beacon "c"

to the Interrogator (call it distance Cl), defines a

circle of radius length CI centered about Beacon "C". The
.

new situation is illustrated in Figure 4. Notice that

with the three· circles, there is only ~ location where

all three circles can intersect. This eliminates the

ambiguity associated with using only two Beacons. Now

there is no It to worry about. An additional advantage

of using three Beacons is illustrated in Figure 5. Now

the area of uncertainity has been reduced even though

the tolerance of Beacon "C"'s measurement is no better

than that of the other Beacons.

As the ship moves along, one or more of the Beacons may

become unusable for various reasons (out of range, too

small or too great an operating angle, etc.), if addi-

t~onal Beacons are situated on shore, they may be inter-

rogated S8 desired to greatly expand the range and usabi-

lity of the system.

L-__----------;---------- OFfSHORE NAVIlWIIN.INC.
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FIGURE-4. SYSTEM WITH THREE BEACONS
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I. THE MAXI RAN RADIOPOSITIONING SYSTEM (continued)

As many as three different Beacons may be selected at one

time by the proper setting of the Monitor's Beacon Select

switches.

'-- OFFSHORE NAVIGATION. INC.
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II. AREA OF OPERATIONS

Operations, conducted during the period covered by this

report, were located off the coast of Tasmania, Australia

in Bass Strait. The work area extended up to approxi­

mately 100 kilometers offshore.

The ONI base of operation for this survey was established

at Lakes Entrance, Victoria on 5 MaY,1980.

III. FIELD OPERATIONS RECAP

ONI personnel and the Maxiran system were in the oper-

ational area prior to the commencement of this survey

for another operation that was conducted under GSI con­

trol. Maxiran Stations Mount Taylor (Offset), Mt. Cann,

Blackwarri, and Cape Portland (ST 770) were erected,

manned and operational for this other operation. The

Maxiran mobile indicating equipment and ONI mobile oper­

ating personnel were on board the recording vessel, M/V

EUGENE McDERMOTT II.

The M/V EUGENE McDERMOTT II completed a prospect on 5

May 1980 and proceeded to the OTTER prospect area.

l- OFFSHORE NAVIGATION. INC.
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III. FIELD OPERATIONS RECAP (continued)

Geophysical operations in the OTTER Bass Strait Survey

Area began at 0255 hours 6 May and were completed at

2200 hours 8 May 1980. See Appendix A of this report for

details of operations.

The Maxiran base station equipment and operators remained

at their respective sites on completion of this survey

for another operation to be conducted under GSI control.

The Maxiran mobile equipment and operators remained on

board the M/V EUGENE McDERMOTT II at the request of GSI.

_______________________ OFFSHORE NAVIGATION, INC,
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IV. GENERAL INFORMATION

A. Maxiran frequencies used were:

Mobile Transmitter

Base Transmitter

441 MHz

429 MHz

B. Satisfactory radiotelephone communications

between all Maxiran installations were main-

tained on the frequencies of 7a40 and 4637.5

(SSB) kilocycles.

C. The Maxiran field data was turned over to Mr.

P.R. Miller, the GSI representative, on 8 May

1980.

D. Four Maxiran base station installations were

provided by ONI for this survey.

E. Four Maxiran base station sites were occupied

during this operation. They were:

STATION BLACKWARRI

STATION CAPE PORTLAND (ST 770)

STATION MOUNT CANN

STATION MOUNT TAYLOR (OFFSET)

F. Maximum Maxiran range observed during the sur-

vey was 250 kilometers.

'-- OFFSHORE NAVIGATION. INC.
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IV. GENERAL INFORMATION (continued)

G. The Maxiran mobile indicating unit was checked

daily during the operation for proper zero set.

The equipment was zero checked at a setting of

000.000 kilometers and fixed tested with cali­

bration cable.

H. ONI provided a Dual Antenna Sy~tem to the Maxi­

ran mobile equipment.

,'. ,.

'-- OFFSHORE NAVIMIlllN.INC.
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V. MAPPING

Maxiran prep lots of the survey were provided to the

field operations by GSI. The interval between shot-

point locations was constant at 25 meters.

No final mapping was accomplished by ONIon this survey.

All Maxiran field data was turned over to Mr. P.R. Miller,

the GSI representative, on 8 May 198~.

I

I
_______________________ lIfFSHORE NAVIGJITION.INC.
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VI. MAXIRAN CALIBRATION

The Maxiran system was checked for proper calibration on

8 February 1980. For this calibration check, the Maxi-

ran mobile equipment was erected at Station Mt. Nowa

Nowa, and the Maxiran base station equipment was erected

at Station Mt. Taylor (Offset). The Maxiran equipment

was checked over a computed slant range of 46.832 kilo-

meters.

The following pages consist of a field report of this

calibration check.

_______________________ OFFSHORE NAVIGATION, INC.
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High Power MAXIRAN CALIBRATION REPORT

BATE: 'Peb.8th,1980
00:....

MOBILE STATION BASE UATION

LOCATION: - BOU NOWA LOCATION: MT TAYLOR '.,..
OPERATOR: D. Taylor OPERATOR: R. Molloy

, UNIT MODEL SERIAL No. UNIT MODEL SERIAL No.

I MONITOR . NMM 01 004 BEACON au 01 076 ICODE /

INTERROGATOR NTfoI 01 044 CONTROL BOX BeL 02 O~/

AMPLIFIER NTU 03 009 AMPLIFIER NTU 01 all
AMPLIFIER PIS NPU 03 009 AMPLIFIER PIS NPU 01 011
PREAMP SAU 12 109 PREAMP SAU 12 /O.-P

TYPE LENGTH TYPE LENGTH
COAX COAX

Andrews RG 8 82 ft Andrews RG 8 82 ft
TYPE HEIGHT TYPE HEIGHT

ANTENNA ANTENNA

4 LPL'6 60 it 4 LPL's 60 it
INPUT VOLTAGE 119 INPUT VOLTAGE 114
TX.FREQUENCY 441 TX,FREQUENCY 429
RX,FREQUENCY 429 RX,FREQUENCY 441
RX, GAIN SETIING ,,." RX, GAIN SETIING normal
WEATHER CON_ 'NS sunny.light cloud WEATHER CONDITIONS sunny. lL-ht cloud

,.1nn 7_P. Id,,, wind 7_R. .. kts

.
I

OBSERVED RAN>lE IN CALIBRATE: 51.8~4 KM

COMPUTED SLANT RANGE: ~~.~.~.3.~ _ KM

.', MOBILE ZERO SETIING IS: ~.~.~.~~ KM

OBSERVED RANGE IN OPERATE: A§~.!3.~g KM TIME: /6."./f.?. .

SIGNED:. "'7l //- . " _
........~ _ _._ __ _._ __ -----_ .

NOTES REGARDING CALIBRATION PROCEDURES;
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in Question. not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional comments deemed necessary or advisable fo'r completeness and clarity.
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High Power MAXIRAN CALIBRATION REPORT

DATE F b 8th 1980I : e • ,
MOBILE STATION . BASE STATION. . -

ILOCATlON: NOWA NOViA LOCATION:· MT TAYLOR' ".
OPERATOR: D. Taylor OPERATOR: R. Molloy

UNIT - MODEL SERIAL No. UNIT MODEL SERIAL No.

MONITOR NM1'; 01 004 BEACON an 01 OJ5ICODE I
; INTER ROGATOR NTl-I 01 044 CONTROL BOX NeL 02 O~I

AMPLIFIER
.

NTU 03 009 AMPLIFIER 01 allNTU
AMPLIFIER PIS NPU 03 009 AMPLIFIER PIS NPU 01 0/1
PREAMP SAU 12 109 PREAMP SAU 12 /08

TYPE LENGTH TYPE LENGTH
COAX COAX

IAndrews RG 8 82 ft IAndrews IH~ 8 R? f1:

TYPE HEIGHT TYPE HEIGHT
ANTENNA ANTENNA

4 L ~T.' S 60 ft 4 LPT.'S 60 ft
INPUT VOLTAGE 119 INPUT VOLTAGE 114
TX. FREQUENCY 441 TX.FREQUENCY 429
RX. FREQUENCY 429 RX. FREQUENCY 441
RX. GAIN SETTING 1 I.,. RX. GAIN SETTING normal
WEATHER CONDITIONS sunny.li,::ht cloud WEATHER CONDITIONS sunny Ih:ht cloud

"",.,r1 7_R 1r+" ... ; ,.,,, '7 D .•~_

.

OBSERVED RANGE IN CALIBRATE: .............51...8J.4...................................................KM

COMPUTED SLANT RANGE: .........................~.~.•.f3.?? ..................................................KM
.

. '. MOBILE ZERO~ETTING IS: ~.~.~!?? KM

OBSERVED RANGE IN OPERATE: 4.~.,.~3.2 KM TIME: ./..7.Q9. .

SIGNED: .,l)iI...~ .
NOTES REGARDING CALIBRATION PROCEDURES:
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional comments deemed necessary or advisable fo'r completeness and clarity.
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DATE: Feb. 8th,1980
MOBILE STATION BASE STATION-

. LOCATION: NOWA NOWA LOCATION:· MT TAYLOR ~--

OPERATOR: D. Taylor OPERATOR: R. Molloy
UNIT - MODEL SERIAL No. UNIT MODEL SERIAL No.

MONITOR roo-: 01 004 BEACON .n 01 0023 ICODE ~

INTERROGATOR NTY. 01 044 CONTROL BOX NeL 02 o cJ /,
AMPLIFIER> AMPLIFIER NTD 03 009 NTD 01 01/

, AMPLIFIER PIS NPU 03 009 AMPLIFIER PIS NPU 01 all
PREAMP SAU 12 1.09 PREAMP SAU 12 /08

TYPE LENGTH TYPE LENGTH
COAX COAX

Andrews RG 8 82 it lAndrews RG 8 8;> ft

TYPE HEIGHT TYPE HEIGHT
ANTENNA ANTENNA

4 T;"T.' S 60 ft 4 T;PT,' s 60 1't
INPUT VOLTAGE lH INPUT VOLTAGE 114
TX.FREQUENCY 441 TX.FREQUENCY 4?q

RX. FREQUENCY 429 RX.FREQUENCY 441
RX. GAIN SETTING , I ... RX. GAIN SETTING normal
WEATHER CONDITIONS SUnDY li,;;:ht cloud WEATHER CONDITIONS SUnDY. light cloud

winn 7_P. I<t." ~,; n~ 7 .. D .. kt~

.
,

OBSERVED RANGE IN CALIBRATE: .............5l.•8J.4...................................................KM

COMPUTED SLANT RANGE: .........................~.~.~.s..?~....................................................KM
-

....
.'. MOBILE ZERO SETTING IS: ~.~.~.!?~ KM

OBSERVED RANGE IN OPERATE: 4.~.•J~3.2. KM TIME: ./.7/.5 .

SIGNED: 0.d..~ .
NOTES REGARDING CALIBRATION PROCEDURES:
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional comments deemed necessary or advisable fo'r completeness and clarity.
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DATE: Feb. 8th,1980
MOBILE STATION . BASE STATION

-
·.OCATlON: NOWA NOWA LOCATION: .MT TAYLOR ~.•

..
)PERATOR: D. Taylor OPERATOR: R. }ololloy

UNIT - MODEL SERIAL No. UNIT MODEL SERIAL No.

\lONITOR NM}; 01 004 BEACON Iln 01 03/ ICODE 3
NTERROGATOR NTM 01 044 CONTROL BOX NCL 02 (J .;1,1

....MPLIFIER NTU 03 009 AMPLIFIER NTU 01 Oil
AMPLIFIER PIS NPU 03 009 AMPLIFIER PIS NPU 01 01/
'REAMP SAD 12 109 PREAMP SAD 12 loB

TYPE LENGTH TYPE LENGTH
COAX COAX

Andrews RG 8 82 ft Andrews Rr. 8 8' ft:

TYPE HEIGHT TYPE HEIGHT
ANTENNA ANTENNA

4 T. >T.' S 60 ft 4 T.-PT.' S /';() f-t

INPUT VOLTAGE 119 INPUT VOLTAGE 114
TX. FREQUENCY 441 TX.FREQUENCY 429
RX.FREQUENCY 429 RX. FREQUENCY 441
RX. GAIN SETTING 1 /~ RX. GAIN SETTING normal
WEATHER CONDITIONS sunny.1i,::ht cloud WEATHER CONDITIONS sunny. 1i;;:ht cloud

..,in" 7_" lr+" ~,i,," ., _. D .---k:ts--

.

OBSERVED RANGE IN CALIBRATE: 51.•81.4 -- - KM

COMPUTED SLA~T RANGE: 4.~.~.~.3.? : KM

.'. MOBILE ZERO SETTING IS: ~.~.~.8.? _ KM

OBSERVED RANGE IN OPERATE: 4Ji.•.~3.2 KM TIME: ./7J..c!.. .

SIGNED: .J!qf(~t1t-: .

NOTES REGARDING CALIBRATION PROCEDURES:
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional comments deemed necessary or advisable {o'r completeness and clarity.



f . OFFSHORE NAVIGATION, INC. 094089
- 19 -

High Power MAXI RAN CALIBRATION REPORT

F bDATE: e • 8th,1980
MOBILE STATION . BASE STATION.

LOCATION: NOViA NO'to'A LOCATION: .MT TAYLOR .....

OPERATOR: D. Taylor OPERATOR: R. Molloy
UNIT - MODEL SERIAL No. UNIT MODEL SERIAL No.

MONITOR NMr-: 01 004 BEACON Ul. 01 fJil '! ICODE 5
INTERROGATOR NT~ 01 044 CONTROL BOX NCL 02 (J,;J.I

AMPLIFIER NTU 03 009 AMPLIFIER NTU 01 Oil
AMPLIFIER PIS NPU 03 009 AMPLIFIER PIS NPU 01 01/
PREAMP SAU 12 W9 PREAMP SAU 12 /08

TYPE LENGTH TYPE LENGTH
COAX COAX

• drews RG 8 82 ft Andrews RG 8 8? 1'1:

I TYPE HEIGHT TYPE HEIGHT
ANTENNA ANTENNA

4 T:PT, r S 60 ft 4 T;PT, , s 60 1''1:

INPUT VOLTAGE 119 INPUT VOLTAGE 114.
TX.FREQUENCY 441 TX.FREQUENCY 4?q

RX. FREQUENCY 429 RX. FREQUENCY 441
RX. GAIN SETTING 1 I ... RX. GAIN SETTING normal
WEATHER CONDITIONS sunnv.li.:ht cloud WEATHER CONDITIONS sunny li;;,ht cloud

",inn 7_R 1d.<: ~,; ~" 7 .. " ..~_

.
I

OBSERVED RANGE IN CALIBRATE: .............5l.•8J.4................................................... KM

COMPUTED SLA T RANGE: ~.~.~.~.3.? KM

.'. MOBILE ZERO SETTING IS: ~.·.9.~? KM

OBSERVED RANGE IN OPERATE: .:4.§.•.~3.2 KM TIME: .l.7J1<?· ..

SIGNED:~~ .

NOTES REGARDING CALIBRATION PROCEDURES:
1. All eQuipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in Question. not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional comments deemed necessary or advisable {o'r completeness and clarity.
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DATE: Feb. 8th,1980
MOBILE STATION . BASE STATION

LOCATION: .JolT TAYLOR
~,

'LOCATION: NOViA NOYiA ..

:lPERATOR: D. Taylor OPERATOR: R. 1'lolloy

UNIT
.

MODEL SERIAL No. UNIT MODEL SERIAL No.

MONITOR 100': 01 004 BEACON liU 01 O,frJ ICODE.5

INTERROGATOR NT¥. 01 044 CONTROL BOX NCL 02 (J;J./.
AMPLIFIER 011. AMPLIFIER NTU 03 009 NTU 01

AMPLIFIER PIS NPU 03 009 AMPLIFIER PIS NPU 01 01/
PREAMP SAU 12 109 PREAMP SAU 12 /O!

TYPE LENGTH TYPE LENGTH
COAX . COAX, drews RG 8 82 ft IAndrews RG 8 8:> ft

TYPE HEIGHT TYPE HEIGHT
ANTENNA ANTENNA

4 l:Pl,'S 60 ft 4 T:PT.' s 60 'ft

INPUT VOLTAGE 11q INPUT VOLTAGE 114

TX. FREOUENCY 441 TX.FREOUENCY 4?q

RX. fREOUENCY 429 RX. FREOUENCY 441
RX. GAIN SETTING 1 I ... RX. GAIN SETTING normal
WEATHER CONDITIONS sunnv.li~ht cloud WEATHER CONDITIONS sunny. li~ht cloud

",i"n 7_R 1r+~ ..,;n" 7 .. " ..~_

OBSERVED RANGE IN CALIBRATE: 51.•814 KM

COMPUTED SLANT RANGE: 4.§.~.f3.~2. : KM....
.'. MOBILE ZERO SETTING IS: ~.~.~!?2. KM

OBSERVED RANGE IN OPERATE: .4.~.,J~3.2 KM T1ME: /O'C/..O" .

SIGNED: ~~ .

NOTES REGARDING CALIBRATION PROCEDURES:
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional comments deemed necessary or advisable foor completeness and clarity_
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5. 76.4
"

COMPUTED SLANT RANGE: ~.~.~.~.?? KM

. 4.932
.. MOBILE ZERO SETTING IS: .....................................................................•..................KM

OBSERVED RANGE IN OPERATE: :4.§.,.~3..? KM TlME: ../!'.if.. .

• OR=SHORE NAVIGA1l0N, INC.. . . - 21 -

LOW POlvER
MAXIRAN CALIBRATION REPORT

!lATE: Feb 8th.1980
MOBILE STATION BASE S1'AnON

LOCATION: -
NOWA NOWA LOCATION: M+ ""VT.r,." -

OPERATOR: D. Tavlor OPERATOR: 1l Mnllnv
UNIT MODEL SERIAL No. UNIT MODEL SERIAL No.

MONITOR . mw: 01 00.d. BEACON NTL 01 O.tf,;J. ICODE5
INTERROGATOR NT~l 01 038 CONTROL BOX NeL 02 Od./
AMPLIFIER NTU 03 009 AMPLIFIER

AMPLIFIER PIS NPU 03 009 AMPLIFIER PIS

PREAMP SAU 12 109 PREAMP - I..

TYPE LENGTH TYPE LENGTH
COAX ·COAX

Andrews RG 8 A? f't

TYPE HEIGHT TYPE HEIGHT
ANTENNA ANTENNA

4 LPL's 60 ft 4 LPL's 60 ft
INPUT VOLTAGE 11 Q INPUT VOLTAGE

TX.FREOUENCY 441 TX.FREQUENCY 42q
RX. FREQUENCY 4Z9 RX.FREQUENCY .d..d.l
RX. GAIN SETTING 1/3 RX. GAIN SETTING normal
WEATHER CONDITIONS sunny light cloud WEATHER CONDITIONS I~. 1 i ah+ ,,1 nnn

",inn 7_A 1<+" wind 7-8 kts

OBSERVED RANGE IN CALIBRATE: ............ 1.•. ....................................................KM

J

SIGNED: •.......4.d!...~ : .
NOTES REGARDING CALIBRATION PROCEDURES:
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional comments deemed necessary or advisable fo"r completeness and clarity.
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LOW POWER
MAXI RAN CALIBRATION REPORT

DATE: Feb 8th 1980'.
MOBILE STATION BASE STATION

, ..
LOCATION: N()1I.'A N()WA LOCATION: M+ "'. VT ""

OPERATOR: D. Tav10r OPERATOR: R ,."llov
UNIT , MODEL SERIAL No. UNIT MODEL SERIAL No.

MONITOR NMI-~ 01 OO~ BEACON NTL 01 000<. Cf ICODE 5
INTERROGATOR NTM 01 038 CONTROL BOX NeL 02 O~/

AMPLIFIER' NTU 03 009 AMPLIFIER

AMPLIFIER PIS NPU 03 • 009 AMPLIFIER PIS . .
'REAMP SAU 12 109 PREAMP '.

•.
TYPE LENGTH TYPE LENGTH

;OAX COAX

Andrews RG 8 R? -rt . . ,

TYPE HEIGHT TYPE HEIGHT
,NTENNA ANTENNA

4 LPL's 60 ft 4 LPL's 60 ft
~PUT VOLTAGE llq INPUT VOLTAGE

X.FREQUENCY 441 TX.FREQUENCY 42g
X.FREQUENCY 4~9 RX. FREQUENCY ~4l

X. GAIN SETTING 1/3 RX. GAIN SETTING normal
EATHER CONDITIONS sunny 1ieht 'cloud WEATHER CONDITIONS

I~"nnv light ,.1",,"
,..inn 7_'" let:" wind 7-8 kt$

.
SERVED RANGE IN CALIBRATE: ............51.•.764 .............................................. :....KM

.
MPUTED SLANT RANGE: .......................~.6..~.~.~.? ...................................................KM

.... 4.932
~OBILE ZERO SETTING IS:......................................•.................................................KM

SERVED RANGE IN OPERATE: ..............A.§.•.~3.~..................................................... KM TIME: .../tf...i.Q.........

SIGNED: 4.~ .
NOTES REGARDING CALIBRATION PROCEDURES:
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for anv additional comments deemed necessary or advisable fo'r completeness and clarity.
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LOW POWER
MAXI RAN CALIBRATION REPORT

Feb 8th 1980DATE: ...
MOBILE STATION BASE STATION

..
LOCATION: lJ()1I1A lJ()1AI'A LOCATION: M. "'.~~~~

OPERATOR: D. Tav10r OPERATOR: R Mollov
UNIT = MOOEL SERIAL No. UNIT MODEL SERIAL No.

\1DNITOR IDlY. 01 004 BEACON NTL 01 (U/ICDDEJ
NTERROGATOR NTM 01 038 CONTROL BOX NCL 02 (),.)/
>.MPLIFIER NTU 03 009 AMPLIFIER

,

..MPLIFIER PIS NPU 03 . 009 AMPLIFIER PIS . . -
'REAMP SAU 12 109 PREAMP .. . . •

TYPE LENGTH TYPE LENGTH
:OAX COAX

Andrews RG 8 R? ft.
. . •

TYPE HEIGHT TYPE HEIGHT
NTENNA ANTENNA

4 LPL's 60 ft 4 LPL's 60 ft
IPUT VOLTAGE 110 INPUT VOLTAGE

~. FREQUENCY 441 TX.FREQUENCY 42q
<. FREOUENCY 4~9 RX. FREQUENCY 441

<. GAIN SETTING 1/3 RX. GAIN SETTING normal
~ATHER CONDITIONS sunny lie'ht cloud WEATHER CONDITIONS I""~",,, 1,,,h+ ,.1n"i!

..d n" 7 _R let" wind 7-8 kt.s

•

SERVED RANGE IN CALIBRATE: ...........5.1.•.164................................................:... KM
.

. 46.832\1PUTED SLANT ANGE KM

4.932 M1DBILE ZERO SETTING IS: K

;ERVED RANGE IN OPERATE: :4.~.,.~3..?. KM T1ME: /£.-1-£ .

SIGNED: 4 ..~ _ .
NOTES REGARDING CALIBRATION PROCEDURES:
1. All equipment will be allowed to wlrm up for It least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

3. Each report will be complete in itself. 00 not refer to other reports for information.

4. Use the reverse side of this repon for any additional comments deemed necessary or advisable fo'r completeness and clarity.
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LOW POWER
MAXI RAN CALIBRATION REPORT

DATE

ERVED RANGE IN CALIBRATE: :>1.•.7~4 :.KM

IPUTED SLANT RANGE: ' ~.?~.~!..? KM
-.r

4.932 M)BILE ZERO SETIING IS: K ~ '0
,RVED RANGE IN OPERATE: :oH?,J~3.? KM TIME: .! '0. .

: Feb 8th.1980-
MOBILE STATION BASE STATION. ..

.OCATlON: Nfl\\'A Nfl..' A LOCATION: M+ ""VT""

,PERATOR: D. Tavlor . OPERATOR: II Mo11ov
UNIT . MODEL SERIAL No. UNIT MODEL SERIAL No.

IONITOR mlf>l 01 ClCl4 BEACON NTL 01 (J,.2 31CODE .3
HERROGATOR NTM 01 038 CONTROL BOX NCL 02 O-J/.
MPLIFIER NTU 03 009 AMPLIFIER

,

MPLIFIER PIS NPU 03 , 009 AMPLIFIER PIS . .
IEAMP SAU 12 109 PREAMP = I...

TYPE LENGTH TYPE LENGTH
)AX COAX

Andrews RG 8 R? 1'-1:
. . ,

TYPE HEIGHT TYPE HEIGHT
ITENNA ANTENNA

4 LPL's 60 ft 4 LPL's 60 ft
'UT VOLTAGE 11Q INPUT VOLTAG E

.FREOUENCY 441 TX.FREOUENCY 42g

.FREOUENCY 4Z9 RX.FREOUENCY 441

. GAIN SETIING 1/3 RX. GAIN SETIING normal
ATHER CONDITIONS sunny lilZht cloud WEATHER CONDITIONS C:llnnv li"h+ ... 1"""

",'inn 7_1'1. Ic+" wind 7-8 kt.s
I'

.
.

SIGNED: ~~ A •••••••••••••••••••••••••••••••••

NOTES REGARDING CAL.IBRATION PROCEDURES:
1. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings tor the item in question, not preliminarv or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

4. Use the reverse side of this report for any additional commenl$ deemed necessary or advisable fo·, completeness and clarity.
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·LOW POWER
MAXI RAN CALIBRATION REPORT

DATE: Feb 8th 1980

UTED SLANT R NGE .......................................................•.....................••............KM

4.932
BILE ZERO SETTING IS: .................................................•......................................KM

WED RANGE IN OPERATE: :4.§.,.~3.? KM TIME: .I.r.(...f~ .

, -.
MOBILE STATION BASE STA1'1ON

.•CATlON: l\Tfl101A l\Tfl1l!A LOCATION: .. + m, VT "n

'ERATOR: D. Tavlor OPERATOR: II Mnllnv
UNIT . MODEL SERIAL No. UNIT MODEL SERIAL No.

INITOR NMK 01 004 BEACON NTL 01 odSlCODE /

I rERROGATOR NT~l 01 038 CONTROL BOX NeL 02 Od/

t IPLIFIER NTU 03 009 AMPLIFIER

IPLIFIER PIS NPU 03 , 009 AMPLIFIER PIS .
:AMP SAU 12 '109 PREAMP .. ,

TYPE LENGTH TYPE LENGTH
'l,X COAX

Andrews llG 8 R? f't . . .
TYPE HEIGHT TYPE HEIGHT

-ENNA ANTENNA
4 LPL's 60 ft 4 LPL's 60 ft

JT VOLTAGE 11 Q INPUT VOLTAGE

FREQUENCY 441 TX.FREQUENCY 42q
FREQUENCY 4~9 RX.FREQUENCY 441
:iAIN SETTING 1/3 RX. GAIN SETTING normal
THER CONDITIO S sunny. li~ht cloud WEATHER CONDITIONS C:"nnv l;"h+ ,..1"""

",'ind 7_>< lc+" wind 7-8 k1;.s

I
.

-
I

RVED RANGE IN CALIBRATE: ...........51.•.16.4....................................................1<M
.

46.832

SIGNED: 4....J....~ , .
I/OTES REGARDING CALIBRATION PROCEDURES;

All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

~ All readings entered hereon will be final readings for the item in question, not preliminary or intermediate readings.

Each report will be complete in itself. 00 not refer to other reports for information.

Use the reverse side of this report for Iny additional comments deemed necessary or advisable fo'r completeness and clarity.
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LOW PO\\'ER
MAXIRAN CALIBRATION REPORT

, DATE: Feb 8th,1980
MOBILE STATION BASE STA,.·ION. ..

lCATION: Nf\W6 Nf\W6 LOCATION: u" ",.VT"'"

'ERATOR: D. Tav10r OPERATOR: 1'1 Mollnv

UNIT . MODEL SERIAL No. UNIT MODEL SERIAL No.

>NITOR ml¥. 01 00.1 BEACON NTL 01 o761CODE
/

TERROGATOR NTM 01 038 CONTROL BOX NCL 02 Od/
,

03 009 AMPLIFIERIPLlFIER NTU
IPLlFIER PIS NPU 03 009 AMPLIFIER PIS .
EAMP SAU 12 109 PREAMP ,

TYPE LENGTH TYPE LENGTH
AX COAX

Andrews 1'Ir. 8 R? f1::
. . ,

TYPE HEIGHT TYPE HEIGHT
TENNA ANTENNA

4 LPL's 60 ft 4 LPL's 60 ft
:.JTVOLTAGE "0 INPUT VOLTAGE

FREQUENCY 441 TX.FREQUENCY 42q
FREQUENCY 4~9 RX. FREQUENCY .1.1 1
GAIN SETTING 1/3 RX. GAIN SETTING norma' ,
.THER CONDITIONS sunny light cloud WEATHER CONDITIONS c:: 11 n n " 1, "h+ ... 1 n,,;j'

... ; nr1 7_R 1<- .. ., wind 7-8 kts
I

, .' .

'RVED RANGE IN CALIBRATE: ............"1.•.7£>4 ................................................... :KM
.

'UTED SLANT RANGE: .......................~.?.~.~.~.2.....................................................KM

. 4.932
BILE ZERO SETTING IS: KM

RVED RANGE IN OPERATE: .4.§.•J~3.? KM T1ME: iJli.Q .

SIGNED: ~.~ , .

NOTES REGARDING CALIBRATION PROCEDURES:
,. All equipment will be allowed to warm up for at least 30 minutes prior to calibrating.

2. All readings entered hereon will be final readings for the item in Question. not preliminary or intermediate readings.

3. Each report will be complete in itself. Do not refer to other reports for information.

.. Use the reverse side of this report for any additional comments deemed necessary Of advisable fo'r completeness and clarity.
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BASIC CONTROL

The following Maxiran base stations were occupied to

control this survey. Coordinates, as listed below, were

obtained from the ONI basic control files, and do not

necessarily represent those coordinates used for pre-

plotting and final mapping of the survey.

Universal Transverse Mercator ~rojection

Australian National Spheroid
Zone 55
Central Meridian 147° East
AUSTRALIAN GEODETIC DATUM

STATION BLACKWARRI:

Latitude
Longitude
Elevation

38°24' 15':07 S
146°38'49':24 E
640 meters

N = 5,749,264 meters
E 469,179 meters

STATION CAPE PORTLAND (ST 770):

Latitude
Longitude
Elevation

40°45'18':10 S
l4r58'09~'14 E
52 meters

N = 5,487,969 meters
E = 581,814 meters

STATION MOUNT CANN:

Latitude
Longitude
Elevation

3r38'54'.'13 S
148°58'39':72 E
530 meters

N = 5,831,344 meters
E = 674,472 meters

STATION MOUNT TAYLOR (OFFSET):

Latitude
Longitude
Elevation

37°42'26':75 S
14 r 3 3'33':08 E
473 meters

N = 5,826,484 meters
E = 549,290 meters

I

I
_______________________ OFFSHORE NAVIIl4ID.INC.
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PERSONNEL

NAME

Bridges. H.

Hoggart. A.

Taylor, D.

Dellinger. J.

Johnstone. J.

Molloy. R.

Rathbone. P.

IX. DISTRIBUTION

POSITION

Party Chief

Mobile Operator

Mobile Operator

Base Operator

Base Operator

Base Operator

Base Operator

Geophysical Service International
25 Barracks Street
Perth. W.A.
AUSTRALIA

Attention: Mr. John Stanton

Offshore Navigation. Inc.
Post Office Box 23504
Harahan. Louisiana 70183

Offshore Navigation. Inc.
Post Office Box 291
Cloverdale. W.A. 6105
AUSTRALIA

Nine copies

Two copies

One copy

'---- OFFSHORE NAVIGATION. INC.

--------



STATION:

LOCATED:

ACCESS:

094099
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BLACKWARRI

Station Blackwarri is located 27.9 kilometers from
the town of Yarram, Victoria, Australia. The sta­
tion is located in a cleared paddock on the property
of Mr. T. Novak, whose farm house is located appro­
ximately 1/4 kilometer from the station marker.
The surrounding country is heavy timber country.

Set the vehicle's odometer to 00.0 kilometer at
Yarram. Proceed south from Yarram on the Gippsland
Highway for 3.1 kilometers to the Won Won/Tarlgoon
turnoff. Turn left at this point and drive through
the township of Won Won at 8.5 ~ilometers to 16.4
kilometers and a junction signposted "Blackwarri."
Turn left at this junction and follow the gravel
road, passing a farm house at 19.7 kilometers to
a "T" junction and "Give Way" sign at 27.6 kilo­
meters. Turn right at this point. The marker
will be 0.3 kilometer from this turn, on top of a
hill on the righthand side of the road. A track
will be seen on the right that will lead to the
marker. This is a drive on station with any type
of vehicle.

MARKER: The station marker consists of a standard
marker triangle with a black ball on top.
trig marker can be seen from the road and
house.

trig
The

farm

GENERAL: No local labor is available. All food and fuel
supplies can be obtained in Yarram. Water can be
obtained from the farm house.

The station is located on property owned by Mr. T.
Novak. Permission must be obtained from Mr. Novak
to occupy this site. No rent was paid for its use.

______________________ OFFSHORE NAVIlWION, INC.
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STATION: BLACKWARRI (continued)

This station is very cold during the winter months,
April through August. It is suggested that a caravan
be obtained for this station if it is occupied dur­
ing this period. During the period of February
through May 1980, a camper van was rented from the
station property owner, Mr. Novak.

A 50-foot Maxiran tower was erected at this site,
the minimum height required to clear surrounding
brush and obstructions. Clear vista is from 070°
to 210°. Star stakes were used to secure the tower.

ELEVATION: 640 meters

SKETCH: See next page.

AUSTRALIAN GEODETIC DATUM

UOIIlAI'MICAL COOIlDlIIAT£S
rUTIf PROJ., AUST. NAl:. w ID
ZONE 55, C. M. 147° EAST

L.tlto'. L.. ,ltv'. .." . I."
38°24 '15:'07 S 46° 38' 49:'24 E 5,749,264 meters 469,179 meters

l-..- -.:....-1JFfSIDlE NAVlWDtIHC.
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STA. BLACKWARRI-----AUSTRALIA

LAT.

LONG.

ELEV.

580 24' 15'.'07 S

146°58'49~24 E

640 .....rs

N

E

5,749,264 t...

469, 179 tor.

UTM PROJECTION, AU ST. NATIONAL SPHEROID
ZONE 55 C.M. 1470 E

AUSTRALIAN GEODETIC DATUM

__ 8STA. BLACKWARRI
,~. (t7.III..,)

o

Won Won
(1.511. •. )

I"

T. ,.1. - TO Illi. -

Scm

1/10/1101

'-- ---"'''-=-=-__-=''-- OFFSHORE NAVIMIllIN, INC.
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STATION:

LOCATED:

ACCESS:

MARKER:

094102

CAPE PORTLAND (ST 770)

Station Cape Portland (ST 770) is located near Cape
Portland, Tasmania, Australia, and 26.4 kilometers
from the town of Gladstone.

NOTE: This station is named "STATION CHARMOUTH HILL
S.T. 770" on the Lands Department, Tasmania
survey sheet.

The station is located on a large clear hill in a
l,OOO-acre paddock.

From Launceston, Tasmania, pro~eed on the Bass High­
way to Scottsdale. Continue on the Bass Highway
through Scottsdale and drive a total of 107 kilo­
meters from Launceston to the signposted junction
to Gladstone. At Gladstone, turn right at Mr. Watt's
Garage, and set the odometer to 00.00 kilometers.
From the garage, drive 2.4 kilometers, and take the
lefthand fork (Cape Portland Road). Drive down
Cape Portland Road past Rushy Lagoon (12.9 kilo­
meters), and follow the gravel road to the gate at
Mr. H. Mills' farm, a total of 25.3 kilometers from
Mr. Watt's Garage. Cross this gate and follow the
track to the station marker, a total of 26.4 kilo­
meters from the garage. This is a drive-on site,
and can be reached by four-wheel drive or two-wheel
drive vehicles.

The station marker is a standard Australian trig
marker with a brass stud marked "ST 770."

There are four reference marks that were established
at this station. Reference Marks I, 2, and 4 con­
sist of 0.46m long steel star bars at ground level
in concrete. R.M. 1 and 2 are on line to distant
trig. R.M. 3 consists of a 0.54m long galvanized
iron pipe at ground level in concrete. Stone piles
are over each reference mark.

'------ 1JFfSIIOIlE NAVIiAJD.INC.
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STATION: CAPE PORTLAND (ST 770) (continued)

GENERAL: The station property is owned by Mr. Hugh Mills,
Cape Portland, Gladstone, Tasmania. Mr. Mills'
phone number is 003 572123. Permission to occupy
the station must be obtained from Mr. Mill.

Labor, camping supplies, and the majority of food
items ~ust be obtained in Launceston. Camping
equipment can be rented in Launceston from Allgoods.
Water, oil, and gasoline can be obtained from Mr.
Watt's Garage. There is a limited amount of food
that can be obtained in Gladstone. Fresh fruit,
vegetables, and ~eat can be ob~ained in Gladstone.

The station site is very windy and cold. It is
suggested that a caravan be· used. Mr. Watt can
hire a caravan in Gladstone to be placed at the
station.

A 50-foot tower was erected at this station, the
~inimum height required to clear surrounding brush
and obstructions. Star stakes were used to secure
the tower. No rent was paid to Mr. Mill for use
of this station.

ELEVATION: 52 meters

SKETCH: See next page.

AUSTRALIAN GEODETIC DATUM

UOIIlAl'HICAL COOIIDIllATES UTM PROJ., AUST. NAT. SPHEROID
ZONE 55. C. M. 1470 EAST

Lell,"" Lu,"." 11.,'11 Eel'

40 0 45' l8~'l0 S l47°58'09~'14 E 5,487,969 meters 581,814 meters

'--------------- lffSIlOIIE NAVIlATDtINC.
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STA. CAPE PORTLAND {ST 770)-AUSTRALIA

LAT.

LONG.
ELEV.

40°45' 18'.'10
147°58' 09'.'14

52 ....l.n

S
E

N
E

5,487,969 m.l.n
581,81A ....l..s

UTM PROJECTION, AUST. NATIONAL SPHEROID

ZONE 55 C.M. 147° E
AUSTRALIAN GEODETIC DATUM

STA. CAPE PORTLAND (ST 770)
A (26.4 .... )
~._-----~-',

o house \ a house
_._._1 I-x-..-x-x­

gate
(ZS.3tll'L)

5/10/1101

o
o
o

·12.1 It"'.

o
~ GLADSTONE

o
0000

Rushy
Lagoon

o Mr. Walts' GaraQ'
(00.0 '-.. )

hot., 0
o
o

1
Scm

~I

'--- --'== IIffSIlOIIE NAVKiMION, INC.
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STATION:

LOCATED:

ACCESS:

MARKER:

094105

- 3S, -

MOUNT CANN

This station site is located on Mount Cann, approx­
imately 30 statute miles east-northeast of Orbost,
Australia. The station marker is located on a
cleared mountain top. The cleared area of land is
approximately 300 meters in diameter. Past this
clearing, the terrain becomes mountainous, and
covered with tall timber. A wooden fire watch
tower and forestry hut is located in the cleared
area.

This description is subject to revision, as a new
tower is proposed for this site.

From the Nagara Motel in Lakes Entrance, set the
vehicle's odometer to 00.0 kilometer, then travel
east from the motel on the Princes Highway. Drive
through Nowa Nowa (23 kilometers) and Orbost (59
kilometers) to Kilometer Post 424 at the Bemm River
Bridge (109.4 kilometers.) Take the first road to
the right after crossing the bridge (109.9 kilo­
meters.) Follow this road, Poddy Creek Road, to
the first "Y" junction (113.5 kilometers). Take
the righthand fork and drive on this road to the
next "Y" junction (118.1 kilometers.) Take the
lefthand road at this fork and drive to the next
junction (118.6 kilometers.) Take the Bemm Tower
road at this point and drive to the top of Mount
Cann and the station marker.

Access to this station can be made by a conventional
drive vehicle, except during wet conditions. The
road is steep and becomes very slippery during
rainy periods.

The station marker is located alongside the forestry
lookout tower. The station marker is a standard
trig marker, consisting of a 100cm diameter bronze
disc marked "GEODETIC SURVEY VICTORIA." The disc
is set in concrete, measuring 370cm in diameter.
A pyramid, consisting of black pipe, is set over

L- 0FfSII0RE NAVIlilUD,INC.
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STATION: MOUNT CANN (continued)

- 36 ""

GENERAL:

the trig marker. This pyramid is approximately
2 meters square at the base and is approximately
4 meters in height.

The trig marker is located approximately 15 meters
at a bearing of 290° from the Mt. Bemm Forestry
Fire Tower.

All food, water, fuel, oil, and camping equipment
must be purchased before reaching the site.

In the winter months, this sit& is prone to low
clouds, rain, strong winds, and is quite cold.

At present (1980), there is- a small forestry hut
some 20 meters from the trig marker. The Forestry
Department does not mind that this hut be used as
living quarters for navigation personnel, provided
that it is not being occupied by forestry personnel.

A 60-foot tower was erected at this station, the
uinimum height required to clear surrounding brush
and obstructions. Clear vista is from 130° to 240°.
Star stakes were used to secure the tower.

Permission to occupy this site must be obtained
from the Forestry Department at Cann River. No
rent was paid for its use.

ELEVATION: 530 meters

SJETCH: See next page.

AUSTRALIAN GEODETIC DATUM

UOUAI'HICAL COOIIDlIIATES
UTM PROJ., AUST. NAT. SPHEROID
ZONE 55, C. M. 147°EAST

Lollto •• L ••• " ••• ..."" [0.'

37° 38' 54'.'13 S 148° 58' 39~'72 E 5,831,344 meters 674,472 meters

L.- ~-----lIfFSHOIIE NAVIGATION, INC.
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STA. MOUNT CANN-----AUSTRALIA

•

LAT.

LONG.

ELEV.

37°38' 54'.'13

148°58' 39'.'72

530 moto..

S

E

N

E

5,831,344 moto..

674,472 ...to,.

UTM PROJECTION, AUST. NATIONAL SPHEROID
ZONE 55C.M. 147° E

AUSTRALIAN GEOOE TIC DATUM

PRINCES HWY

loe.' .IR.- ~.!:P:!oo2!d!.L.iiC:.\;•..!:R~d..... ~__~

I.",m River

a KM Post 424
(IO~

Orbost
(59 am.)

~
o
o
A
~

n,...,.

MARKER

STA. MOUNT CANN

b.-­
121.6 kill.

118.6 It.m.

o Nagara Motel (Lakes Entrance)
(oo.o ....)

0100/1 to.

Scm

L- 0FfSII0RE NAVIlWII*,INC.



STATION:

LOCATED:

ACCESS:

MAKRER:

GE.NERAL:

094108

- 38, -

MT. TAYLOR (OFFSET)

This station is located near the Mt. Taylor Forestry
Lookout Tower, between the towns of Bullumwaal and
Bairnsdale, Victoria, Australia. The station site
is surrounded by heavy timber and farming land.

Set the vehicle's odometer to 00.0 kilometers at
the Bairnsdale Post Office on Bailey Street. Pro­
ceed on Bailey Street to Riverine Road. Turn left
on Riverine Road, and follow this road to Mitchell
River Bridge (1.8 kilometers.) Cross the bridge
and follow this road through Wy Yung to Mt. Taylor
Forestry Department (16.3 kilo~eters) located on
the lefthand side of the road. From the forestry
Department, follow the gravel road up Mount Taylor
for 2 kilometers to a cross· road. Take the right­
hand road (signposted "Bairnsdale 13 M. "), (Tower
Right), and follow the track to a cattle grid.
Cross over the cattle grid and follow this track
to the station site. This station is a drive-on
site. During periods of wet weather, a four-wheel
vehicle would be required to reach the station.

The trig marker consists of a l2-foot high tripod.
The tower is OFFSET 80 feet at a bearing of 270·
True from this trig marker. This is due to power­
lines in the area of the trig marker. The OFFSET
location is marked with a square block of concrete,
set flush with the ground. There is a bronze plaque
embedded in this marker that is inscribed "ESSO ­
ONI, OFFSET, ELEVATION."

There is no water available on site. Water, food,
fuel, oil, and local labor can be obtined in
Bairnsdale.

A 220 VAC power source can be obtained at this
station by contacting S.E.C. in Bairnsdale.

This station is very cold during the winter months.
Caravans can be hired in Bairnsdale.

L- lIFFSIllIIIE NAVIlATION.INC.



STATION: MT. TAYLOR (OFFSET) (continued)

094109

A 60-foot tower was erected at this station, the
minimum height required to clear surrounding brush
and obstructions. Clear vista is from 090· to 230·.
Star stakes were used to secure the tower.

Permission to occupy this station must be obtained
from the Forestry Department, located at the base
of Mount Taylor. No rent was paid for its use.

ELEVATION: 473 meters

SKETCH: See next page.

AUSTRALIAN GEODETIC DATUM

IfOlIlA,""ICAL COOIlDlIIATES
I UIM PROJ., - AUST. NA'r. SPHEROID

ZONE 55, C. M. 147" EAST

L.lIto', L•• , Itu'. .." II
E•• ,

37" 42' 26'.'75 S 147" 33' 33'.'08 E 5,826,484 meters 549,290 meters

'----------------- 1IFFSIlOIIE NAVIGA11IN.INC.
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STA. MT. TAYLOR (OFFSET)--AUSTRALIA

LAT.

LONG.

ELEV.

:U042' 26'.'75 S

147°33' 33'.'08 E

473 ...l"s

N

E

5,826,484 molors

549,290 ...l"s

UTM PROJECTION, AUST. NATIONAL SPHEROID
ZONE 55 C.M. 147° E

AUSTRALIAN GEClJETIC DATUM

8-
STA MT TAYLOR

tlFFSET)
11'.1'1I",)

5/ao/1201

HWY.

8alnsdalo

(00.0111"-)

;; OGPO

~
;;..

Scm _____________ lIfFSHORE NAVIWIlIN,INC.
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AREA OF OPERAT IONS

+ so·

+ SO·++

STA. MT. TAYLOR
A (OFFSET)

VICTORIA
~

ASTA. Mt CANN /'l
cOrbost '?'~

-----.-------~14'· ~......-- - - 14'.... - ---- ,-
-'~.... - -- - - ---+ . %+- +

C' y--?-
~

STA.BLACKWARRI ~/~

A ~

;?
J'~

,\ III
\\\~ ~/ +

'\.'- ......~...,..
BOSS

o

+

TASMANIA

+

+

1/10/1101

+ 40·

+4'·

5cm

L-__-=-- IIFFSIIORE NAV~.INC.
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OFFSHORE NAVIGATION INC.

MAXIRAN DAILY OPERATIONS LOG
Client

~':~~~, .. 1'1.0'.. Do"r\l'll~.r.'.·.....J''!''·Q··.. BOOI fi.v.f::!i.,~,Jjf.n.~Qffl!:'Q.rr.. 1L ';:~~be, ~9.2LL.... .
g:,:p~~s:~~ G:. ~ ~.! L~ _ _g~mpanv ..QJT~.B.. G.).PLQR...g1:.~~A./ ~:~encv .y.S.U.O J~.!:\.:z. .

Areal ~ c. _ Shot Point
Countrv A~fl8... q:=i Frospecl~AS~ ••,.ltA" Stepback Interval ~5 n':\................ ......... ............ . .... ............................ ................ ............................................ ................ ..... ....................

Mobile FREOUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM

Station L1L' o~8 01').. T"i'... o,.\~t
l-'l " "to 004 L • • ~

BASE STATIONS

Position Operator Frequency Beacon Control Box Amplifier Code

'j.\, t.:l c:.'~ L"lA~:l, ~ I"TJ_~~~I~lZ- vl9.., ... 0'23_ 01:'> 011 "3
•

",\ ... TA"~cfl. ~ ~fIl~\'" .-: L'J.'l '" '11: 0'1 C) O:2..Co ,q 5
J')~ C.~h•.JN f-J. "Jo~~ S70>J(f 49.CJ "\"1: 0-=1(". 0'.2.0 ---- ,

-

tflt"1=- flORT1.A.... D 1<. nl">~Loy l,<J.q P"I-l"l! OSq os'S ~ "-
OPERATING TIME

- ---- ---- --- ---- -
Time On Time Off Requested By System Used For

000 , ~LOQ __ _C. o~R. "1(-\11 I_l,i-A -;::. 0"-1

---- - --- ------ -_. --- ----- ----- _._._-

- --- - - - .. - -..._--- - .. - -- --- - - - - --------- -----------

-- -. _. - -
OIT Requested By Total Sy~tem. Hours Operati~~·forClient l!t LJ h.<. ...

--- LOST TIME------ -
_. From To Hours Lost Reasonlsl

- - -- ----- - -,-,V -- - - --- ----
--

\~
.'

Brief Operations Log & Remarks ~.I H.~.F.li),.~~" fP~ c..,I'-.!~ ~.O f ..1... .
.9.?".5:5" D.E>.':2. 1 ~I'I"..'S e.I.~ ~q ", .'.~"'.(;: 'O 0 .J"..I S•.~.\oJ , .

..9. i ..I~.~ ..lq9.1 1>.(-1, ..::-.~.p. ..l9$ 1., ''''.6 f{f). F.$. ""'" {f..~ ..(; .

.......~. r..~.l<:,.,. 0.<=. i:> 1,.., ,,,,.~ '"' H ';>'.~.(;:.c:. F..Q.'~ q, .'1'&0 Bo.~ .(",~.~ .~.."I< _•. , , .

.. -'.3.?..J. ~.. /.4.1...~ :'f'..' .".~ /'..5:9.1 L, '.!':J.t; ~q I::.<G ~: .."'; .•......................................................

..../b.~~ ~ !.<1 4.D ~f .1 "", ..sP.1.30~ ~1.""- (f. B.O ..~. ~ f)J.,N.f. , .

. ~.ll,o.~ ~ J,.,3 3 .\. ~f'I .", .. S':" ..'1~.~ ,..L.' !':J.e 5'O.r:=.~ ~ , .

.. ?, ."'-P.O ~.,. "'.l: c:;:... "'.I. ,,,. '!:-!.I}..<:: .

.. -.....•....... - _.. - - .

Mobile
Operators .. .R, Hp(k~ f!B.? C?.q."..,...I~ .

.. !> T~y'I,.,Q~ I2...~.~!.I ~~~i ~ ~.~.llll.t<:CZl .
Form N·1A SEE INSTRUCTIONS ON REVERSE
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OFFSHORE NAVIGATION INC.

MAXIRAN DAILY OPERATIONS LOG

Client

~~~~, I'4QL.Dat.~I"'l~~'~.lU.OBoat (fJ.l.a-q,!;,JC; t:'~OM~ID.rr.1L ';:~~be, ".'13L.........
~=p~~Svic~~ _._ _.._ , t ~ .•! j. t.. , _._ ._ .•..._.•.........•.....•..g~mpanv.Q.rr...;;./{ ~._X.e4-.og.~.!..!.t>.!·/ ~:~~encv ~.~.~.C 1$. ~~ ..'&. .

Area/ Shot Point
Country .QJ.I.~:trt.A""lA Prospect T3~s,.. S~AA,,-:r:- StepbBCk Interval "-~ ~-l. . .. . . ......... .. - . . .... . . -............. ...................................-........ .... _................. -, .............._....

Mobile FREQUENCY INTERROGATOR MONITOR AMPLIFIER ANTENNA SYSTEM

Station l.u I "1 H,- 01>fr OOli Ol~ ~,..~ 0;"...... t, P. <
BASE STATIONS

Position Operator Frequency Beacon Control Box Amplifier Code

g LAc.l. ~o'lJ!,ll,.-, J. O_Ci"L.... ,,., c.-l:-a... 1/,')9 ..", O'.l.. .... 0 •.,.. 01/ 3

1ot1T" • -r,q '/L.cfI. P. I2.A"T"'. Y>."A • r.. " 2./1 ,.., I~2 O~q 0<> ( 009 5

/v" . '-'3 ",,, I ]"•.zo<!.oJ c. r~-J6 ~'29"'H"" 04(. O'.2n ---- I
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LOST TIME
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1--._- -- -'- _._-- --V -- - - . - --_._- ---
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